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Abstract:

Stereotypies are a typical sign of poor mental delhg in captive animals and vary broadly in
their expression and intensity. Suboptimal housing environmental factors as a cause of poor
mental well-being can induce or enforce such belravinimals in captivity usually lack the
possibility to display the whole variety of actiotigat belong to the natural behavioral pattern of
their species. For example, they do not have tachdar food and mating partners actively and do
not have to avoid predators. In most animals, nbractivity patterns, the urge to establish a
territory or to monopolize food or special areas aeduced either by the facilities or keeper
intervention. This restriction of their normallydad spectrum of activities often has negative
effects on the animal’s behavior: problems in doeehavior, repetitive behaviors, boredom, self-
destructive behavior etc. can be the result. Stypess are expressed as dwarfed attempts to
express certain behaviors that can not be showmairform due to the life conditions in captivity.

To compensate for this lack of adequate mentaiuséition, which is necessary for a stable
state of mind, different kinds of environmental iehment, training, and the animal’s ability to
influence and interact with their environment sldoule provided by keepers and trainers.
Stereotypic behavior, shyness, stress and aggeesmtavior can thus be reduced (Laule &
Desmond, 1993).

This study took a close look at the effects of pesireinforcement training on the four Giraffes at
the Vienna Zoo Schénbrunn in 2010. Several behalviaspects, mainly stereotypies, were
analyzed on training days and non-training-daylsydothesized that stereotypies would be more
intense on non-training-days and before training.eBuction of stereotypy was regarded as an
increase in mental well-being.

The results show that training reduced oral stgmes but triggered locomotor stereotypies as
a short time effect: Licking non food objects wasluced in three of the four giraffes, whereas

pacing was increased in three of the four. Thenitngi setup probably provided stimulus to tongue



movement due to treat access but restricted moattgmpts inside the indoor enclosure, thus
resulting in the shift.

Bad weather affected stereotypic behavior negatilsi enhancing walking and pacing. The
departure of the youngest male also led to chamgélse behavioral pattern: pacing and licking
were reduced for two giraffes, while licking wasri@ased for one animal. Differences in daily
activity and reduction of long term social streas de the reasons for this. Overall, stereotypies
made up only a minor percentage of the daily bedral/activity pattern of the four giraffes.
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2. Introduction:

The complexity of an animals psyche and physiolsggin extremely broad and interesting field.
Since the foundation of the first modern zoo in2#5Vienna and during 258 years of keeping not
only exotic animals, the insight has fortified argehzoo keepers, scientists and visitors, that
animal husbandry is more than providing the esakb#tsics in diet and housing. Husbandry has
improved over the years, resulting in larger andemmatural enclosures, ideal diet-guidelines and
socialization, etc. Today, one of the main objexgiis ensuring the mental and also the “emotional”
well-being of captive animals.

In this study concerning four giraffe&ifaffa camelopardalisat the Tiergarten Schonbrunn,
Zoo Vienna, the effects of training as an enrichingnategy countering stereotypy, which is
regarded as mentally abnormal behavior, were ifgagsd. To that effect, behavioral patterns on

training-days and days without training were coregasver a period of five months.

To provide basic information, the speci€draffa camelopardalisis introduced in chapter 2.1. An
overview over knowledge and studies about traimfigcts, the challenge to train giraffes, mental
well-being, enrichment and stereotypic behaviaiven in 2.2.

Chapter 3 — Material and Method - contains detaitédrmation about the animals, the training,
data collection and the analysis. The analysis usthesults is described in chapter 4, followedaby
thorough discussion of the outcome (5). The resukkssummarized in chapter 6, rounded out by a

short conclusion.

2.1 General information aboutGiraffa camelopardalis:

The first captive giraffe, back than called “canpelad” as a mixture of camel and leopard, was
recorded in roman times. It was imported by Juaesar in 46 BC. After the fall of the Roman
Empire the first giraffe to be reintroduced in Bueowas a gift from the sultan of Egypt to King
Fredrick Il in 1215. In the ®century, the first specimen arrived in the Unitédgdom and in
France - Paris (after walking 550 miles from MdisgiDue to its extraordinary look, a giraffe has

always been an attraction and a valuable addit@ny Zoo (Dagg & Foster 1976).

2.1.1 Taxonomy and conservation status:

Giraffes are African, even-toed ungulate mammadfyriging to the order Artiodactyla and the

family Giraffidae, which consists of two living gera and two specie®kapia johnstoni & Giraffa



camelopardalis Furthermore, several different subspecies aosvkin although there are ongoing
discussions amongst specialists about the exadb@u(nine or eight) and their relations. The
currently agreed subspecies are listed here alathgtie respective numbers of individual animals

living in captivity worldwide (2009).

% Giraffa camelopardalisany subspecies” 170 male, 215 female, 10 unkn@98, Total
c. angolensigAngolan or Smokey giraffe) 3 male, 6 female, @nown, 9 Total

. antiquorun{Kordofan giraffe) 10 male, 27 female, 5 unknowa,Total

. camelopardali¢Nubian giraffe) 0 male, O female, O unknown, Q@al'o

c
Cc
c. giraffa(South African or Transvaal giraffe) 15 male, 2imhle, O unknown, 42 Total
c. peralta(Nigerian or West African giraffe) 0 male, 0 femad unknown, O Total

c

. reticulata (Reticulated or Somali giraffepIsale, 245 female, 4 unknown, 398 Total

c. rothschilds{Ugandan, Baringo or Rothschild giraffe) 156 mal&5 female,2
unknown,393 Total
% G. c. thornicrofi(Rhodesian or Thornicroft giraffe) 0 male, O feeyd unknown, O Total

« G. c. tippelskirchi{Masai or Kilimanjaro giraffe) 33 male, 57 femabeyinknown, 90 Total

A total of 1,369 giraffes are kept in captivity wadwide. The IUCN classifies the species giraffe as
“at least concern”— conservation dependant. Dubdw wide distribution, relatively high number

in the wild (over 100,000) and conservation prajebere is no concrete risk of extinction. Only the
subspecie&.g. peraltas is classified as threatened, as the actual numsloaly about 200

individual animals in the wild.

The biggest threats for the species are habitat pmsaching and degradation due to human

activities fttp://zookeepersjournal.com/wiki/index.php?title=Giraffe).

2.1.2 Biology:

Diet: As ruminant herbivores of the African savannalgsglands or open woodlands, giraffes
browse on shrubs and trees. The food usually astsdcwith giraffes is various kinds of Acacia.

These thorny bushes are one of the most probahk$é®me why their extremely long (up to 50 cm)
and flexible tongue has developed during evolutibiis being able to pluck the leaves off the
branches without getting injured by the thorns.iraffe’s stomach has four compartments for the
optimal digestion of a large amount of food. In W&, giraffes need water only every few days, as

they get most of their water supply with their fodrd captivity, they usually drink daily.



Physical characteristics The most prominent features are the elongateki wéh the short, erect-
standing dark mane and the long, slim legs withrfassive, rounded hooves, which are used as
powerful weapons. The front legs are slightly land®%) than the hind legs.

Female giraffes grow up to 4-4,8 meters in heigid aan weigh up to 1,180 kg with an
average of 700 kg. Males are taller and heavidn wit to 4.6-5.5 meters in height and a weight of
800-1,930 kg (average 1.100 kg). In captivity, thanely grow taller than 5 meters. Giraffes are the
tallest land living animals. Life expectation ist@p35 years in captivity and 25 years in the wild.

The tail is slim, tufted and reaches down to thekh@®n the head, both sexes possess two
short, blunt horns called ossicones, which areetufind slim in females and usually bold and
knobbed in males. Furthermore, bony lumps keep imigpwn the face of male giraffes over the
course of their life due to calcium deposition. STinesults in heavier and more robust heads for
male-male fights and gives the impression of thewirty up to five horns. The fights are usually
conducted via necking and head-swinging againsh edlser, normally without greater damage

being caused.

Due to the long neck (with seven vertebras like trmmammals), the heart must be able to pump
blood all the way to the brain and adapt quicklyckanging head positions. Therefore, the blood
vessels of the neck are very elastic and the jugali@s have one-way-valves to prevent blood from
flowing backwards. The large muscles holding head meck attach to two large, forward facing
dorsal spines on the thoracic vertebras four amd. fThese structures form the conspicuous

shoulder humps.

Coloration is unique for each animal, highly valealand can work as a key characteristic in
distinguishing the subspecies from each other: Gdwy is covered in dark, brownish, irregularly

shaped patches on lighter brown background.

Social behavior Giraffes are social, polygamous and non-terddaanimals. The only relationships
that are intense and persistent are the mothet-tlmhds. The adult animals live in loose herds,
differing in size and composition. Females ratlesrdtto stick together, especially when leading
young. Younger bulls group up in “bachelor” herdghile elder males usually live solitary.
Hierarchy fights are normally conducted rather fally via necking. In Zoos, mixed groups of one
male with several females are ideal.

(http://zookeepersjournal.com/wiki/index.php?ti&raffe; Jolly 2003)



2.1.3 Giraffes in captivity - general problems:

As with every animal in captivity, it is essentiat the 1,369 giraffes under human care that atgrea
effort is made to enable mental and physical weiiry. This starts with appropriate housing and
handling. Thanks to generalized husbandry and nemegt guidelines, detailed information about
housing, diet, medical treatment etc. is providedZbos. Based on my limited sources of
information on other zoos, | am not able to teheell these guidelines are followed in general.

Thus I will not go into further detail here.

Though being the tallest land living animals, deafstill are prey-animals. Therefore, their flight
instinct is well developed and they are extremdly and careful. When feeling threatened, they
kick with their powerful legs or bolt from the dargThis makes it very dangerous for keepers to
get in close contact with the animals. Still tlsecessary, if medical care is needed, if the @lsim
have to be shifted to another enclosure, or neéeé wbserved closely (Phelps & McCartney 2007).

For the safe handling of such a tall and powerhiinal, there is no greater benefit than the
animal willingly reacting to commands and beingaxeld during human contact, thus accepting
manipulation without resisting or fighting. If trenimals refuse to cooperate and manipulation is
necessary, the only ways to achieve access woutthésthesia or immobilization by force. Both is
extremely dangerous for the animals as well asna@ved persons and has already caused many
deaths and injuries on either side. The animals awdigpse and get injured during falling. Even
when brought down safely, they may regurgitatelwke and the sensitive cardiovascular system
may fail during lying in narcosis (Bush 2003).

Taking this into account, it is obvious that a greffort has to be made to encourage giraffes to
willingly cooperate with keepers. Many Zoos havartstd training programs with their giraffes to
make the animals familiar with a multitude of pbésisituations, persons and objects. Lots of
reports of successfully gained training-goals shibat proper training is an effective method for
reducing stress and danger on both sides and inmgrewimal-keeper cooperation (Phelps-Kinzley
& McCartney 2006, Phelps & Mc Cartney 2007; Ph&pge4).

2.2 Operant conditioning / positive reinforcementtaining:

Basic ideas:To influence an animal’s behavior through trainitigee basic alternatives are known:
positive reinforcement, escape or avoidance, amispment (Reynolds 1975, Pryor 1984). As the
major goal of the training is to increase mentalldveing and to create a trusting and relaxed

relationship to keepers/trainers, neither punistinrmemw negative reinforcement are used. Thus,
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negative emotions towards the training or the keepee avoided. The animals shall join the
training sessions on their own free will and ga@lf-sonfidence. Negative reinforcement or
punishment would only be used in extreme situafiovieen a keeper’s life was at risk (Laule &
Desmond, 1993).

Positive reinforcement: The idea of “positive reinforcement” is, that dr@mals are rewarded with
treats in the form of food, toys, voice change thieo actions the animals enjoy, when they show the
desired behavior. The learning process works stegtép, beginning with gaining trust to the
trainer/keeper and understanding the connectiondsst an action and a reward, then figuring out
the purpose of given commands (e.g. stand “steduydyve up”, “move back”). As soon as an
animal understands the basic principle of a trgsi@ssion, more complex actions can be demanded
and the learning process accelerates (Laule & Dedm893: Phelps-Kinzley & McCartney 2006;
Phelps & Mc Cartney 2007; Winhall 1994; Laule 1992)

Training giraffes: Regarding the special circumstances of handliggadfe in captivity (described

in 2.2.1), training these animals demands a Igtadience and a slow and gentle start. The Oakland
Z0o is a great positive example, as it has an audéng training program, beginning at birth of a
giraffe calve. A fusion of operant conditioning ath@ Tellington Touch Equine Awareness Method
(TTeam) is used to modify the giraffe’s behaviominvay that keepers can safely handle them in a
multitude of possible situations. This includes mabcare, shifting, transport and daily husbandry
issues.

During their training years, the giraffes are méamiliar with touch and manipulation of the
whole body, various objects, new situations andngfe people. They willingly accept being led
with halter and rope, physical examination and wbware, stethoscope investigations, blood
draws, transabdominal sonograms, farrier work,ag@iphy etc...

Thus anesthesia and immobilization can be reduz@dminimum, as the animals do not have
to be forced into any kind of cooperation. Thigliso an improvement for the safety of the keepers,
as the animals loose their fear and thus defermiveggressive behaviors are extremely reduced.
Even in entirely new situations, handling is eaaethe giraffes experience novelty as less stressf
and threatening based on their training and thebéished trust to their keepers. (Phelps-Kinzley &
McCartney, 2006; Phelps & McCartney 2007; Phelp8420These facts have been proven in a
broad variety of other species, especially cetazeainnipeds and primates. (Winhall 1994; Laule
1992; Turkkan et al. 1989; Reinhardt and Cowley0l $einhardt et al. 1990; Priest 1991, Laule et
al. 1992; Luttrell et al. 1994).



With all the differences in methods, the objectiaes overall the same where training is conduced:
Through training, the keepers want to achieve #mmals have a “less sensitive startle reflex,
reduced fear of unknown people and unfamiliar dbjeand increased body awareness. These
animals also tend to be more interested in andoressype to people.” They are easier to train and

handle in any situation in a safe and cooperatigamar (Phelps & McCartney 2007)

The main objective of the training with the fouradfes at the Vienna zoo, where this study was
conducted, is easier handling and stress redudtiong animal-keeper contact or veterinary visits.
The giraffes shall get (and already are) used togdeand-fed, touched with hands and instruments
(e.g ultrasound) and moved around on command. {faising enables the keepers to carry out
physical examinations, minor wound care and to dodaod without using tranquillizing drugs or

force. It also makes it easier to shift the aninaatsund without stress, as they react to their same

willingly. The training is described in detail iVaterial & Methods”.

A positive side effect of training sessions is @meichment-factor, which can improve the mental

well-being of animals:

2.3 Enrichment and mental well-being:

Definition: Mental well-being or psychological welfare is geally defined as the ability to adapt,
which means to respond and adjust to changingtaihga(Petto et al. 1990). It is also described as
an expression of “normal” behavior, such as perfogpurposeful actions that impact the animals’
life and the absence of mental disorder (Laule 18&2liger 1950).

In humans, mental well-being is defined by the Horhigalth Organisation as: “a state of well-
being in which the individual realizes his or hevmoabilities, can cope with the normal stresses of
life, can work productively and fruitfully, and iable to make a contribution to his or her
community” (http://www.who.int/mediacentre/factsks&ts220/en/).

Although this is a very anthropomorphic view, | igard the idea behind it as appropriate for

social mammals as it reaches beyond the “functgnithout mental disorders” — definitions.

Reasons for poor mental well-beingin the wild, a high proportion of the day is spérraging,

exploring, hunting, avoiding predators, socializietc. One could say that the animals are “busy”
staying alive. In contrast to this, animals in @apt usually have a structured and man-made life
with hardly any choice left to them. They are pdmd with food, water, mating partners and a

stable territory and do not have to work for anythiThus, captivity hinders the evolution and/or

10



the expression of behavioral, physiological andchsiogical features that would be necessary for
surviving in a natural environment.

This leads to a kind of “black spots” in the ddighavioral pattern of an animal, which can
result in unwanted behaviors to fill these emptptsp neurotic, stereotypic (the problem of
stereotypy is described in detail in chapter 2.2/ self-directed behavior, aggression, self-injur
etc. (Winhall 1994; Laule 1992; Hedinger 1950; lea&l Desmond 1993). These actions can be
regarded as signs of poor mental well-being. Eglganammals suffer from the constraint in their
natural behavioral spectrum due to a lack of néii@habitats and stimuli (Carlstead, 1996, 1998;
Miller et al., 1998).

Counter-measures To compensate for the lack of mental stimulatiesulting from captivity and
to fill these behavioral gaps, it is important feo various stimuli to the animals to induce natur
behavior as it would happen in the wild. Encouragets can be the appeal to hunting instincts,
foraging behavior, play instincts, problem solviagilities or simply variation in daily life.
Therefore, different kinds of environmental enri@nt) training and the chance to influence their
environment are provided as main husbandry toolseapers of zoos worldwide (in a growing and
developing process) with the purpose of enhandiegpsychological and physiological well-being
of captive animals (Shepherdson 1998; Swaisgootié&Berdson 2005).

There are no limits to creative ideas concernimicbkment strategies, as long as they are safe
and do not lead to abnormal or dangerous behaMarimportance of enrichment is widely agreed,
though the performance varies considerably betwees and keepers. Concrete guidelines do not
exist, yet, but there are multiple studies prowditeas and discussing strategies (Tarou & Bashaw
2006).

Further information, inspiring ideas, descriptiopaplications and stories can be found in the

guarterly publication “The shape of Enrichment” aheir homepage http://www.enrichment.org/.

Combinations of training and enrichment or the oké&aining as enrichment are ideal. Animals,

which are relaxed with people and novel objectsl tembe more curious and take less time to
investigate new items and toys. Thus they profiterquickly from enriched environments and can
be handled more easily. This offers a broader yagepossible enrichment strategies for keepers .
The training itself can be regarded as enrichmasii is stimulating in many ways and keeps the
animals busy, creative and active (Williamson & igoazi 1993; Winhall 1998; Winhall 1994).

Most animals are eager to work for treats and sevea prefer to take food they worked for, above

food that is available without work (Laule, 1992).
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Experiences in this field are exchanged and newswaag searched and found to offer enrichment to
all kinds of animals. Positive effects of trainimmpd enrichment on inadequate behaviors like
stereotypy, shyness, stress and aggressive bel{aauae & Desmond, 1993) have been shown in
various studies with chimpanzees (Bloomsmith etl@B4), cetaceans, pinnipeds (Winhall 1994,
Laule 1992), mice (Latham & Mason 2010) and elephdbesmond & Laule, 1991; Maddox
1992). With giraffes, especially the use of tridkegders has shown positive effects. These feeders
demand the giraffes to use their flexible tonguesetich the food and keep them busy for a long

time. This has shown positive effects on the radnatf oral stereotypies (Bashaw et al. 2008).

Above all personal experiences of keepers andersiscientific tests document that animals raised
under enriched conditions have reduced corticosteyotputs, which indicates a lower stress and
frustration level. Furthermore these animals ass Risceptible for neurological disorders, as their
structure of the central nervous system is morblestand complex. This is visible in increased

dendritic spine densities (Latham, Mason 2010).

Critic view: One rather critical factor to be mentioned iséffect, if enrichment activities are done
only rarely and not properly elaborated, or whezytare suddenly stopped for any reason. This can
result in frustration, which can in turn lead to mcrease of abnormal behavior, stress and
stereotypy. Tendential, these behaviors are thepladied even more vigorously than in animals that
never experienced enrichment. Studies in this f&ldw rather contradictory results and it would
go too far to discuss this aspect in detail. Inrshod simplified it seems that the loss of enriehin
after growing up in enriched conditions can be moigcal for some species than living without
any enrichment at all. Thus, once having starteti extensive enrichment strategies, keepers and
trainers need to continue their activities consatguéLatham & Mason 2010).

Still the benefits of enrichment can be regardeshtgr than the risks, as studies have given
strong evidence that they offer a quite effectivearcce to reduce abnormal behavior, such as
stereotypy, especially compared to other methdds riestraint or punishment (Tarou et al 2003;
Mazur 1998).

2.4 Stereotypy — general reflection:

Basic facts Stereotypy was generally defined by Mason in 1891repetitive, invariant behavior
patterns with no obvious goal or function” and atén associated with past or present sub-optimal
aspects of the environment and has been used afaenmndicator”. Over 85 million individuals
worldwide show one or more stereotypic behavidke acing, chewing/licking non-food items,
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tongue playing or body-rocking. Especially with zZoaused giraffes, these syndromes are almost

omnipresent (Latham & Mason 2010).

Reasons The causes for stereotypic behavior are multtesiand differ highly within species and
individuals. Anyhow, these irregular behavioraltpats are mainly displayed by captive animals
and can be regarded as “sustained attempts torpeHghly-motivated normal behavior patterns
that are frustrated by captivity” (Rushen et al 399 his indicates the coherence of poor mental
well-being and captivity, as described in chapt@.2 although it is not a one-to-one relationship
(Mason & Mendl, 1993; Mason & Latham, 2004; Broo91,; Carlstead 199).

Early observations validated that stereotypies tentle displayed more extensively in sub-
optimal environments and husbandry (Hediger 195@) the comprising study in 2004 by Mason
and Latham confirmed that 68% of environments inmyistereotypy are associated with degraded

welfare.

Moreover, stress seems to be a very important faotd individuals, that have difficulties with
mobilizing psychological resources to cope withess$; display stereotypies as a sort of
compensation (Zayan 1991).

Still, the display of stereotypy does not autonaljcmean that the actual condition of an
animal is poor, as stereotypies, once emancipatexrl hardly eradicated, even when the initial
stimulus or stressor is absent. They can be remnaihtformer experiences and wrong early
husbandry (Swaisgood & Shepardson 2005). It is iatgmrtant to keep in mind that stereotypy is
not the sole index of welfare! All in all, thesefa show that stereotypy is a very complex topit an
“its expressions are heterogeneous in source djingriproximate causation and physical

characteristics” (Mason 1991).

Critics: A critical review article (Swaisgood & Shepards@005) about stereotypies and
enrichment shows that the latter had a positiveuémice on stereotypic behavior in 53% of the
studied cases. But the studies mainly concenti@taslitstanding and charismatic species, while the
majority of zoo animals were left out. Furthermadtes article indicates that data presentation and
the scientific methods used in many zoo-studiesewesufficient and this limits the scientific
conclusions drawn from them. Swaisgood and Shepargsopose higher sample sizes, better
descriptions of experimental designs, type of stgmy and the exact type of enrichment, plus
more diligent statistical analyses. Still, the pwgsi aspect of enrichment strategies and the good
experiences by keepers and trainers worldwide agtlwthe scientific criticism in my personal

opinion.
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Stereotypy in Giraffes: A study conducted in 2001 showed, that amongstgbdfes in American
z0os 79,7 % executed at least one type of stergoty® most common ones were pacing (29,2%)
and repeatedly licking none-food items like walligors and grids (72,4%). Correlations were
found between stereotypic pacing and the followfamgjors: sub species, birth history, size of the
indoor enclosure, environmental changes and typecaf.

Stereotypic licking of non food-objects (from now simply referred to as “licking”) by
contrast showed correlations with the sub spetig, social density (small indoor enclosures and
access to conspecifics at night), feeding frequemsthod of feeding and type of food provided.
This suggests that feeding motivation is relatessaly to oral stereotypy whereas locomotor
stereotypy probably has its cause in environmefdators (Bashaw et al 2001). Pacing is
furthermore a typical stereotypy of animals thatnmally range over large territories in the wild,
like giraffes do (Eilam et al 2006).

The correlation of food-related factors and oraresttypy seems obvious regarding knowledge
about mental well-being. Giraffes are “designed”dsing their flexible tongue in picking leaves of
acacia trees, which is a constant challenge focemnation and maneuverability. The provision of
open access food leads to an incapability of tnsldmental and highly motivated feeding behavior
pattern to be performed. Common enrichment stresefgir giraffes, meeting their urge to use their
tongues, are all sorts of complex feeders. Theseusage the giraffes to display natural foraging
behaviors contrary to just taking food out of ofeeders. Reduction or even disappearance of oral
stereotypy have been proven with various “tonguietex’ feeders (Bashaw et al. 2008; Tarou et al
2008).

There is a second theory explaining oral stergotyifne type of food giraffes are usually
provided with in captivity (long hay, pellets etm)ght produce more acid in the gut and is digested
differently, requiring less ruminating or at leadtmulating less ruminating. Additional tongue
movements are necessary to increase saliva produdthis alkaline saliva can help digesting the
food via neutralizing the acid. Oral stereotypies develop from this additional need or urge to
move the tongue to produce saliva (Weeks, 2002)sThis important to offer a broad variety of

food, which should be as natural as possible.

The definition of pacing can be confusing, as atsnrathe wild also tend to follow strictly fixed
paths and repeat certain movements or activityesszps. These are called repetitive motor rituals
and probably help an animal in organizing its teryi via strict familiar paths and special spots fo
special behaviors. This would minimize the attemtibat has to be focused on the basic behaviors
and enable the animal to focus on other informalika the presence of danger, etc. Stereotypic
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pacing, however, is defined as walking monotonobsigk and forth repeatedly, in circles or eights

and has no obvious purpose (Eilam et al 2006).

Stereotypy can, as mentioned earlier, also be ediby stress, for example due to interruptions in
social structure. A study at the Atlanta Zoo showet the removal of the male of a herd of three
giraffes induced pacing in one of the females arwtgeiased oral stereotypy in both others (Tarou et
al. 2000).

2.5 Hypothesis:

To sum things up: For proper animal husbandry ihesessary for zoos to pay attention to the
mental well-being of their entrusted animals. Emment and training, often combined, are the most
effective and most common tools to improve phygiaal and psychological well-being. They

fight symptoms like stereotypy and mental disordérsgiraffes, oral stereotypy has mostly been

approached via feeding enhancement.

The objective of this master thesis is to takeosel look at the effects the daily training session
with the four giraffes at the Vienna Zoo Schénbrurave on their displayed stereotypies. The
whole behavioral pattern one hour before and one &fter training is observed and compared with
the same data taken on non-training days at thal iaining time. These data sets are analysed
with regards to changes in the percentages of @awh behavior is displayed. Changes in the
frequency of stereotypic behavior are analysecetaid

Thus, | intend to find clues that the giraffes gaiental profits from the training, stabilising
and increasing their mental well-being, which skolbé visible in a reduction of stereotypy after
training on training days. | expect that the fragueof stereotypies shown after training on tragnin
days is lower than before training and on non-tngfdays. Furthermore, | anticipate that the
giraffes will show willingness to join the training’hich should be visible by them searching close

spatial proximity to the doors of the stable befiwagning.
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3. Animals and method:

3.1 The giraffes:

The Vienna Zoo housed four Giraffes until the ehdume, when the young bull was transferred to
a safari park in Italy (Parco Natura Viva, Bussglen Two adult females (purebrdsiraffa C.
rothschildii). Carla (11) and her daught®&ita (5), which came from Dvur Cralove, a Czech zoo in
2006 and were hardly used to human contact befdrieh made it harder for them in the beginning
to benefit from the training.

One adult male (hybridkimbar (17), has lived in Vienna for 15 years now. He hasn used
to closer human contact than the females. They lorea large area with hardly any human contact,
while he spent most of his life at the Vienna Zathere keepers are around every day, the giraffe
house is relatively small and minor handling aikts shifting him around have been common.

Akasha (3) is the son of Carla and a Czech bull and waa bo September 2007 in Vienna.
With him, the best results have been visible, agree up with the daily training. He is less shy
and nervous than the others, accepts touch ondad, tbody, neck, legs and genitals, and shows
more willingness to interact with people. With nebjects, he is curious and less scared than the
others. He even lets visitors pet him regularlyisTis probably due to the fact that he had problems
standing up right after his birth, and had to bkl hgright supported by keepers for the first two
hours of his life. Thus he was in closer contadghviumans than other giraffes in the first hours

(trainer comments, E. Dungl).

The four giraffes are easy to distinguish via loaks temperament:

+« Carla: Fully grown, middle brownish basic colour all owke body, dark brown patches,
irregular patterns on the face.
Hardly interested in anything that happens arowrdrthe outdoor facility; mostly relaxed
and calm, neutral/friendly with the others. Hadidiflties in gaining trust in the keepers and
the training in the beginning. Willingly joins thiining now, reacts to her name, is eager to
work, and accepts most of the manipulations. Prgbgibegnant, accepts ultrasound
investigations in irregular intervals. Shows inepsicing and occasional licking.

% Rita: Fully grown, pretty light brownish basic colodiark brown patches, one conspicuous
triangular patch on the upper left neck side. Fspots on the right cheek that look like two

coffee beans.
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Shyest individual, pays more attention to her sumdings. Tends to thoroughly investigate
things in her enclosure, which have always beereths very sensitive and easy to scare
off. Fears strangers the most. Knows her namednares every attempt to call her, when
she is “not in the mood” to join training. Reactsyintensely to unfamiliar scents and even
foods. Only takes selected treats (biscuits, netadges or fruits) from washed hands. Still
refuses to walk in-between the opened doors ofhwedling area. Always looked for
proximity to Akasha and refused training for twoeks after he was moved to Italy. Shows
the least progress in training.

+ Kimbar : taller than the others, darkest in colour, basiour darker on the neck and head.
Head is more massive due to the massive bony luBpsws least interest in his
surroundings, even if the others are alarmed. Slymed spirit in training. Reacts unwilling
and impatient when the others are trained befone (bangs the doors, paces restlessly,
pushes against the walls). Not easy to scare aoifneéfimes refuses to leave stable after
training, although there is no access to food mskaces continuously in eights indoors,
licks frequently outdoors. Willingly accepts mosampulations, even extensive manual
cleaning of his face. Seems to enjoy scratchinf wibroom. Regularly shows sexual drive.

+ Akasha smallest one, light in basic colour, little lighppots on most of the dark brownish
patches. Delicate in comparison to the others. lkit@mperament, is interested in people,
cars (especially orange bin lorries) and soundaratdiim. Reacts to people who call him,
even to visitors. Gladly attends training, accegtkinds of manipulation so far and seems
to enjoy touch with hands or broom. Always searghecimity to Rita. Showed first sexual
attempts on both females, but still drank from &aBometimes still showed playful

juvenile behavior.

3.2 Giraffe housing in Vienna:

The giraffe house (Fig. 1) is relatively old andadimbut renovation plans have already been made
and should be realized within the next years. Theeeclosed stable with the possibility to separat
the male from the females. Now that Akasha hastleftgroup, they usually are all together in the
female’s section. The gates open to a roofed sheith feeders and access to a gravel area and a
meadow. The outdoor facility is shared with thresrabus I(eptoptilos crumeniferysand a pair of
southern ground hornbill8(corvus leadbeatérand is open during the day. In bad weather a col

winters the gates are closed due to the dangéippfreg.
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Old tree Sliding gates

Feeders
‘ :

Meadow Gravel
ground

Cirilles

Open

Shelter Stable

Fig. 1: Giraffe enclosure at the Vienna Zoo. Indoor andloat facility connected with tall gates. Orangelova
Carla’s pacing route. Red circle: Training area.

Big chestnut trees surround the outdoor facilitg ane old tree stands in the meadow. The giraffes
feed on the chestnut-leafs they can reach and gnatve tree trunk occasionally.

The orange oval shows the area in front of thesgatbere Carla uses to pace regularly to and
fro. Training takes place in the area marked wiihried circle, where a gate can be opened into the
aisle.

Hay is provided daily. Sometimes they are fed frizgigs and leaves and fresh grass. Food is
accessible in the feeders the whole day. A tonguster feeder (punchbag with holes, filled with
food) is available inside the female’s section, batdly ever used (not a single time during the
observation period).

The giraffes are generally outside from 9.00 ar83.@ pm and during warm weather periods

also longer and over night.

3.3 The training:

The team uses positive reinforcement training ¢gwigw chapter 2.2.2). Treats are mixed fruits and
vegetables, grain-pellets as extra reward and nraige for special occasions. Neither punishment
nor force are used during training (and never baaktused during the observation period).

In the beginning, the animals were trained to mnt@mbine the sound of a "clicker" (metal
device making fast clicking noises, also used img-ttaining) with treats, therefore getting a

positive association with the sound (Pavlovian ¢oming). Thus, the clicker is used as a bridge,
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literally bridging the gap between the animal’'s &abr and the moment the treat is provided
(Phelps, McCartney 2007). As a second step, tredfgsr were asked to take food from a keeper’s
hand, making first physical contact. After beinghfliar with this basic touch, further manipulation,
novel objects and strange persons were introduced.

Keepers also started to get the animals used seiclluman contact by brushing them with a
broom or a long whip. As soon as the giraffes wetaxed in these situations, the distance from
hand to skin was reduced until the animals accefaiech with the backside of a hand. These are
very slow processes and had to be done with catdods of patience over time. All four giraffes
accept being brushed with the broom on the facek,rehoulders and fore legs. All but Rita usually
accept it on the belly, the back and the hind. V@#rla it is already possible to do an ultrasound

observation, when done carefully.

Intense training started in 2008. The giraffes haaming sessions four to five days on week-days,
generally from 1:00 pm to 2:00 pm. Training is @adrout by the zoo’s animal trainer, Dr. Eveline
Dungl, and two of the giraffe keepers (for simgliion all of them will be referred to as trainers)
P. Stefan und A. Keller. Sometimes, one of thenmdeans or strangers join the sessions.

Usually, everything follows the same procedure gway: The gates to the outdoor facility are
opened and the giraffes come inside. The adult maeparated from the others within the females
section of the stable with the help of remote-calied sliding doors and then, one giraffe at a time
is asked into the middle part, where the trainiibgyis accessible.

As the animals react to their names being calledaation is no problem most of the time. It
has got even easier after Akasha left, as the f&=srdd not have to be separated through the sliding
doors. Akasha would push to the front while theeathwhere busy training. Thus he had to be

locked away. The females never really do.

The training setup is relatively constant (Fig. Phe two middle doors of the stable are opened
outwards into the aisle and a heavy wooden baurgtbetween them, to stop the giraffe from
going further. Thus, the trainers on the sidespantected via the doors and the one in the froat vi
the bar, while the giraffe’s body is accessibletigh the grids. This setup proved to work well for

the trainers as well as the animals, which arelfanwith the procedure.
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Fig. 2: Training setup. Open doors with wooden bar, kegjttr food in front of the giraffe,
other keeper manipulating it. Here: Akasha beingsbed with a long broom.

While calling the giraffe forward with the commantdier”, which means “come here”, treats are
provided from the keeper in the front. The girafid usually move forward and take the food out
of the trainer’s hand, until it touches the woodban with the chest. Only Rita does not walk into
the open doors, but stops one meter in front ofoldre At the command “Seite”, which means “to
the side”, the giraffe will take a side step towmthe grid and sometimes even lean into it. This is
the ideal position for the trainer on the sideawch the giraffe. A long broom is used to bruslefac
neck, shoulders and front legs. A small plasticshris used for more specific cleaning or touching.
The keepers use their hands on every part of tffgihat it will accept being touched. Other ®ol
are a long whip to stroke, an electric razor ordhesor of an ultrasound system with a cable.

Usually, the trainers use a ladder to access thk, teck and shoulders. So, various ways of
touching the giraffe with different objects areeatbut every training session. On special occasions
a vet will join the training with new objects, tdwes and smells. During all manipulations, the
giraffe is fed treats to make it stand still. Whers scared off or leaves, it is asked forwardiaga
and offered food.
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The time every giraffe spends with training chanfresn session to session and depends on
cooperation, methods used and the success. Wheofahem is unwilling to join training, no
measures are taken despite asking them forwarodféerihg treats.

On the command “Zuriick”, which means “back”, theafie walks backwards and stops at a
“Steh”, meaning “stop”. If possible, every trainirsgssion is ended with a success. After the

training, the giraffes have to go outside again threddoors are locked behind them.

Every now and then, additional training tasks aracficed: A metal grid with three vertical
openings can be attached to the front of the tgirgorridor/the open doors. Through these
openings, the trainers can touch the giraffe’s lagd hooves directly with their hands or other
tools. This training serves as preparation for ipioaé farrier work.

As a preparation for willing cooperation in takiblpod samples, predatory bugs are positioned
on the neck or back of a giraffe. This training wizainly done with Akasha, as a blood sample was

necessary before his transport to Italy. The bleadple was taken successfully.

3.4 Data collection and analysis:

Data collection: Since it is hypothesized that training can havsitp@ effects on stereotypic

behavior, the giraffes were observed before, duang after training sessions. The intensity,
frequency and duration of stereotypic behavior likking the walls/doors and walking in circles or
eights were recorded during one hour before anchone after training. Together with stereotypies,
all other visible behavior patterns were recorded 60 minutes. Every full minute, the actual
observation of four sets of parameters was writtewn in the data sheet. Movement, Attention,

Behavior and Place (actual whereabouts). The fatigyossibilities were observed and noted:

% Movement: Lying — I; standing — s; walking — w; galloping: gacing - p (alone or with
other giraffes — 2-4).

< Attention: 1 =low, 2 = medium, 3 = high, 4 = alarmed.

% Behavior: Watching — wt; feeding on hay — f; ruminating icking — lk; scratching — sc;
interacting - i (sexual — x, neutral — g or aggness a); gnawing - g; necking — n; dozing —
d; feeding on leaves/twigs — fl.

+ Place:A = meadow or gravel area, B = shelter, AB = anlbrderline.

For detailed information about the parameters,Adeechment 1 — a complete Ethogramm of the

Giraffes. One exemplary data collection sheettached in Attachment 2.
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Environmental factors were noted as well and caditidl numbers:

s Date, Time, before/after training (1/2), before/afer Akasha was gone (1/2)

« Weather: 1 = sunny, 2 = cloudy, 3 = rainy

+« Number of visitors: 1 = very few, 2 = few, 3 = middle, 4 = many, 5 xwenany

% Temperature: 1 = very cold, 2 = cold, 3 = warm, 4 = very warn¥ §ot, 6 = very hot

s Food availability: 1 = little (feeder < 1/3 full) , 2 = middle (betwed/3 & 2/3 full), 3 =
much ( > 2/3 full)

As already mentioned, data was also collected ontraoning-days, at the same time before and
after training would have taken place (between@ i & 14.00 am) to have a comparison. Thus,

| produced two sets of Data. Data collection wasi@a out from March until August 2010. Due to

a long bad weather period in spring, where theffgsavere locked inside and data could not be
taken, and several excursions from university,dlae less data sets than expected for such a long
period.

All'in all, there is data foR5 training days and fa20 non-training-days. As Akasha was moved
in the middle of the observation period, there @y 13 training-days an@ non-training-days for
him.

The behavior of the group before and after Akasha moved has also been compared, to see

if the change of the social structure had any lasitfluence on the herd’s well-being.

Hypotheses: The two sets of data will be compared for eachffgiraeparately regarding the
frequency of all behavioral aspects, in order tal fout whether the giraffes’ behavior differs and
whether they draw a visible daily benefit from traning.

| hypothesize that the giraffes show less stereotpphavior on training days after training
sessions, as they are busy and challenged anstithiglation should reduce stereotypies.

On non-training days, | will also take a close ladlkanticipatory behavior and spatial relations
to the training-place. As the training is donelet same time every day, the animals should know
the time and might wait outside the stables to dteiriside for training, thus also showing
willingness to participate.

The details of the observations were developedndum two-week period of intense
observation without taking any data, beginning vitarch 8". Thus | got to know the animals and
their typical behavior. The first data was takerMarch 22°.

Data preparation: The data sheets were transformed into excel-ch@hs. percentages of all
parameters within the 60 minutes were calculatgataduce files that tell how many percent of the
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time the animals showed any specific movement/attetvehavior/presence in A or B. Due to the

big amount of data, reductions were made. If thaliams of a parameter were below 1%

collectively as well as before and after trainingobth data sets, the parameter was taken outof th
analysis. Only Pacing and licking were regardechiwitevery set and necking was kept in the
male’s sets.

Analyzed parameters:

« Carla: Mov: p, s, WAtt: 1, 2;Beh f, Ik, r, wt; Place a, b, ab

« Rita: Mov. p, s, WAtt: 1, 2, 3;Beh f, Ik, r, wt; Place a, b, ab

% Kimbar: Mov:p, s, w; At: 1, 2;Beh f, Ik, r, n, wt, ix;Place a, b, ab

% Akasha: Mov: p, s, w, W2Att: 1, 2, 3;Beh f, Ik, r, n, wt, ig;Place a, b, ab

Following analyses have been performed for eadffgiseparately:

s Complete behavioral analysis — correlations amoalyj$actors
+« Training days (TDs) vs. non-training-days (NDTsgl

+«+ Before training vs. after training on TDs

% “Before training” vs. “after training” on NTDs

% Before training on TDs vs. “before training” on N$D

« After training on TDs vs. “after training” on NTDs

Analysis: The data sets were analyzed using SPSS 15.0 foddis. First, a Pearson correlation
test was done with the complete data set of oregfgito find any correlations between any factors.
This serves the purpose of better understandirgctsfithat are not visible in the later, detailed
analysis like correlations with external factoreéther, visitor number, food availability etc).

The second chain of analyses — the comparison®efvE. NTDs and the times before and after
training time — was conducted with a non-paramatmest for two dependent variables: a Wilcoxon

test. Stem and leaf diagrams were produced witloeagve data analysis.
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4. Results:
4.1 Carla:

4.1.1 Complete behavioral analysis - correlatiogtsvben behavioral and other factors:

To get a first impression of the correlations of &rehavioral factors, the complete data from all
days was tested with a Pearson correlation tes®IIN=First attempts to test training days and non-
training-days separately showed only confusinglteswhich is possibly due to the small Ns. Thus
all data sets were analysed together, as diffesebetveen training-days and non-training-days will
be visible anyway as correlations between the fatttaining” and any other. Correlations

0,05) or trends (little more than 0,05) were fo@mdthe following factors:

Tab. 1. Significant correlations between various paramseté the overall behavioral pattern of Carla (NrRlue:
positive correlation; red: negative correlationbfdwviations: r = ruminating, weath = weather, paeipg, w = walking,
s = standing, Attention 1 = low, Attention 2 = meuh, f = feeding, Ik = licking, wt = watching, a =eadow, b = shelter,
ab = borderline, before/after = before/after tnagnsession, date = date of data collection, tertgmperature, Akasha
gone = before or after Akasha had left the groapdf= food availability. p = significance levet b % = significant
result), corr. Coeff = Pearson correlations cogdfit positive = positive correlation / negativenegative correlation
(higher number means a stronger relation betwesnri.

Carla r weath. |p w s Attl |[Att2 |f Ik

corr. Coeff.
P p (%)

s corr. Coeff.
p (%)

Att 1 corr. Coeff.
p (%)

Att 2 corr. Coeff.
p (%)

f - corr. Coeff.
| p (%)

Wi - corr. Coeff.
| p (%)

a corr. Coeff.
p (%)

b - corr. Coeff.
[ p (%)

ab - corr. Coeff.
L p (%)

before/after - corr. Coeff.
| p (%

date - corr. Coeff.
L p (%)

temp. - corr. Coeff.
| p (%)

Akasha - corr. Coeff.
gone [ p (%)

food corr. Coeff.
p (%)
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Logical correlations between parameters, for exanginperature and weather, weather and visitor
number, standing and pacing, Attl & Att2 etc. widit be discussed further.

Time spent pacing correlates positively with tinperst ruminating, weather, medium attention
and time spent watching. It correlates negativath wemperature, feeding and Attt Carla paced
more on cold/rainy days, when she was mostly medilert, ruminated and watched more, and fed
less. The correlation with “after training” is highsignificant, meaning that she paces more after
training/later in the day.

Standing links negatively with time spent rumingtiweather, Att2, before/after and watching.
It correlates positively with time spent feedingitlA temperature and A. Thus, she spent time
standing still during good weather, when she wasemelaxed, spent more time outside, fed more,
plus watched and ruminated less. She stood gilifgtantly less after training/later in the day.

The presence in A correlates negatively with loteraton and feeding. It links positively with
medium attention and standing. That means she sperg time in A, when her attention was
higher and when she fed less. She spent more tinBedn days when she walked less, fed more
and displayed less attention. The presence in AB mgher when she ruminated or walked more,
fed less and displayed medium attention.

The factor weather links negatively with low atientand positively with medium attention,
meaning that her attention was more often mediurnashweather days.

Walking correlates negatively with date, meaningt tthe spent more time walking earlier in
the year. This fits with the negative correlatiothvAkasha gone.

Attention was higher after training/later in theydand also later in the year (positive
correlation with date & Akasha gone).

Licking does not significantly correlate with angcfor but date (negatively) and there is a

strong trend that she licked less after training after Akasha was gone.

4.1.2 Complete comparison of training days vs.-Admining — days:

The comparison of the percentages of movementgvimals, attention and place between TDs and

NTDs resulted in following table:
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Tab. 2. Average, median and standard deviation of theqr#ages of all parameters on training days (N=5@) non-
training-days (N=41) for Carla. Abbreviations: gpacing, s = standing, w = walking, Attention 1 w]d\ttention 2 =
medium, f = feeding, r = ruminating, Ik = lickingt = watching, A = meadow, B = shelter, AB = bollde.

Place

Training days A B AB

Average overall 26,63% | 59,64% | 8,16% | 43,54% | 54,96% | 35,55% | 45,60% | 0,80% | 13,57% | 13,39% | 83,04% | 3,57%

Median overall 15,00% | 66,67% | 5,83% | 42,50% | 51,67% | 36,67% | 43,33% | 0,00% | 6,67% | 6,67% | 89,45% | 1,67%

Standard deviation 28,51% | 31,15% | 8,65% | 31,74% | 31,47% | 30,69% | 32,08% | 2,26% | 16,19% | 16,70% | 19,16% | 6,42%

Average overall 27,07% | 56,87% | 7,40% | 38,17% | 59,96% | 31,14% | 43,29% | 0,73% | 16,87% | 15,33% | 81,71% | 2,97%

Median overall 15,00% | 58,33% | 5,00% | 36,67% | 61,67% | 25,00% | 40,00% | 0,00% | 6,67% | 8,33% | 88,33% | 1,67%

Standard deviation 29,95% | 31,97% | 7,59% | 33,37% | 33,00% | 28,11% | 33,24% | 1,83% | 23,67% | 21,03% | 21,24% | 4,21%

The Wilcoxon test gives the following results: Noofethe differences are significant. The overall
behavioral pattern is relatively equal on TDs ariDi. The time spent pacing is relatively equal in
both data sets and makes up almost a third of leMement pattern in average. Licking hardly

occurs.

4.1.3 Before training vs. after training on TDs:

A Comparison of the parameters before training (=#hd after training (N=25) on training days

gave these results:

Tab. 3: Average, median and standard deviation of thegrgages of all parameters before (N=25) and &féming
(N=25) on TDs. Abbreviations: p = pacing, s = siagdw = walking, Attention 1 = low, Attention 2 medium, f =
feeding, r = ruminating, Ik = licking, wt = watclgnA = meadow, B = shelter, AB = borderline..

Place
Before training on
TDs A B AB
Average 15,40% | 70,87% | 6,73% | 50,47% | 48,20% | 37,47% | 47,53% | 1,40% | 9,33% | 12,80% | 84,53% | 2,67%
Median 8,33% | 75,00% | 5,00% | 56,67% | 40,00% | 38,33% | 41,67% | 0,00% | 3,33% | 6,67% |93,33% | 1,67%
Standard 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
deviation 18,37% | 24,17% | 6,81% | 33,32% | 32,08% | 22,80% | 29,37% | 3,07% | 11,92% | 18,92% | 20,02% | 3,57%
After training on
Average 37,87% | 48,40% | 9,59% | 36,61% | 61,71% | 33,63% | 43,67% | 0,20% | 17,80% | 13,98% | 81,56% | 4,47%
Median 33,33% | 46,67% | 6,67% | 41,67% | 58,33% | 20,75% | 48,33% | 0,00% | 11,67% | 9,43% | 86,67% | 1,67%
Standard 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
deviation 32,55% | 33,68% | 10,10% | 29,09% | 29,95% | 37,36% | 35,08% | 0,55% | 18,85% | 14,52% | 18,54% | 8,34%
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Significant differences were found with a Wilcoxoest for the following parameters: Pacing (p =
0,001), standing (p = 0,006), licking (not signdgit, but a strong trend - p = 0,056), watching (p =
0,028), Attl (p = 0,033), Att2 (p = 0,028).

The difference in time spent pacing before and aféening is visible in following diagrams: It

more than doubles.
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Fig. 3: Time spent pacing before and after training omtrgj days for Carla.
Stem and leaf diagram with a confidence interva5sfo.

4.1.4 “Before training” vs. “after training” on NTD

To get an idea whether the differences in the patars between the time before and after training

relates to the training or the time of day, the samalysis was done for non-training-days:
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Tab. 4: Average, median and standard deviation of thegrgages of all parameters “before” (N=21) andetaft
training” (N=20) on NTD's. Abbreviations: p = pagirs = standing, w = walking, Attention 1 = lowjétion 2 =
medium, f = feeding, Ik = licking, r = ruminatingt = watching, A = meadow, B = shelter, AB = bolldwe.

Place
"Before training" on
NTDs A ER i
Average 14,13% | 67,62% | 7,54% | 46,75% | 51,35% | 38,65% | 0,87% | 39,44% | 16,03% | 14,76% | 83,02% | 2,22%
Median 10,00% | 75,00% | 6,67% | 51,67% | 48,33% | 45,00% | 0,00% | 31,67% | 6,67% | 10,00% | 90,00% | 1,67%

Standard deviation 20,31% | 29,40% | 7,30% | 33,64% | 33,10% | 32,56% | 2,02% | 33,17% | 23,58% | 17,75% | 17,80% | 2,85%

"After training" on
NTDs A B AB
Average 40,67% | 45,58% |7,25% | 29,17% | 69,00% | 23,25% | 0,58% | 47,33% | 17,75% | 15,92% | 80,33% | 3,75%
Median 40,83% | 43,33% | 5,00% | 23,33% | 75,00% | 22,50% | 0,00% | 51,67% | 8,33% | 5,83% |84,17% | 2,50%

Standard deviation $2,77% | 31,30% | 8,08% | 31,40% | 31,16% | 20,49% | 1,65% | 33,68% | 24,35% | 24,47% | 24,75% | 5,24%

Wilcoxon tests found significant differences foadihg: (p = 0,005), Standing (p = 0,059), Attl (p
= 0,033) and Att2 (p = 0,033). Again, the time dgeacing more than doubles:
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Fig 4: Comparison of time spent pacing before and aféénitrg time on non-training-days for Carla.
Stem and leaf diagram with a confidence interva5fo.
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4.1.5 Before training on TDs vs. “before trainirapf NTDs:

In Order to clarify the question about the origfrifee differences in the percentage of the
parameters, the data before training time in bath dets is compared:

Tab. 5. Average, median and standard deviation of thegeages of all parameters before training on TB3<26) and
“before training” (N=21) on NTD's. Abbreviations=ppacing, s = standing, w = walking, Attention low, Attention
2 = medium, f = feeding, Ik = licking, r = ruminagj, wt = watching, A = meadow, B = shelter, AB =rdwrline.

Place
Before training on
TDs A B AB
Average 15,40% | 70,87% | 6,73% | 50,47% | 48,20% | 37,47% | 47,53% | 1,40% | 9,33% | 12,80% | 84,53% | 2,67%
Median 8,33% | 75,00% | 5,00% | 56,67% | 40,00% | 38,33% | 41,67% | 0,00% | 3,33% | 6,67% | 93,33% | 1,67%

Standard deviation [18,37% | 24,17% | 6,81% | 33,32% | 32,08% | 22,80% | 29,37% | 3,07% | 11,92% | 18,92% | 20,02% | 3,57%
"Before training"
Average 14,13% | 67,62% | 7,54% | 46,75% | 51,35% | 38,65% | 39,44% | 0,87% | 16,03% | 14,76% | 83,02% | 2,22%
Median 10,00% | 75,00% | 6,67% | 51,67% | 48,33% | 45,00% | 31,67% | 0,00% | 6,67% | 10,00% | 90,00% | 1,67%
Standard deviation [20,31% | 29,40% | 7,30% | 33,64% | 33,10% | 32,56% | 33,17% | 2,02% | 23,58% | 17,75% | 17,80% | 2,85%

The data sets show no significant differences.

4.1.6 After training on TDs vs. “after training” &IrDs:

To gain final certainty about the origin of anyfdiences, the data after training on training days
and “after training” on non-training-days are comguh

Tab. 6: Average, median and standard deviation of thequeages of all parameters after training on TD=28y and
“after training” on NTDs (N=20). Abbreviations: ppacing, s = standing, w = walking, Attention low] Attention 2
= medium, f = feeding, Ik = licking, r = ruminatingt = watching, a = meadow, b = shelter, ab = bdimk.

Place

After training on
TDs A B AB
Average 37,87% | 48,40% | 9,59% |36,61% | 61,71% | 33,63% | 0,20% | 43,67% | 17,80% | 13,98% | 81,56% | 4,47%
Median 33,33% | 46,67% | 6,67% |41,67% | 58,33% | 20,75% | 0,00% | 48,33% | 11,67% | 9,43% | 86,67% | 1,67%
?;a/?adﬂa(t)rr(]j 32,55% | 33,68% | 10,10% | 29,09% | 29,95% | 37,36% | 0,55% | 35,08% | 18,85% | 14,52% | 18,54% | 8,34%

After training on
Average 40,67% | 45,58% | 7,25% |29,17% | 69,00% | 23,25% | 0,58% | 47,33% | 17,75% | 15,92% | 80,33% | 3,75%
Median 40,83% | 43,33% | 5,00% | 23,33% | 75,00% | 22,50% | 0,00% |51,67% | 8,33% | 5,83% | 84,17% | 2,50%
Sé%?ggiagg 32,77% | 31,30% | 8,08% | 31,40% | 31,16% | 20,49% | 1,65% | 33,68% | 24,35% | 24,47% | 24,75% | 5,24%

Again, there are no significant differences.
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4.2 Kimbar:

4.2.1 Complete behavioral analysis - correlatiogtsvben behavioral and other factors:

For Kimbar, the male adult, the complete behaviaralysis showed a broad range of significant

correlations and trends:

Tab. 7: Significant correlations/trends between varioasameters (N=91) of the overall behavioral pattdfrKimbar.
Blue: positive correlation; red: negative corredati Abbreviations: r = ruminating, p = pacing, wwalking, s =
standing, Attention 1 = low, Attention 2 = mediulk= licking, n = necking, wt = watching, a = meadd = shelter,
ab = borderline, f = feeding, before/after = befafter training session, date = date of data ctitla, temp =
temperature, Akasha gone = before or after Akaslddlddt the group, food = food availability, traigi if training took
place or not. p = significance level % = significant result), corr. Coeff = Pearsomrelations coefficient: positive =
positive correlation / negative = negative cortiela{higher number means a stronger relation betaetors).

Kimbar r p
p corr. Coeff.
s corr. Coeff.
p (%)
Att 1 corr. Coeff.
Att 2 corr. Coeff.
f corr. Coeff.
p (%)
Wt corr. Coeff.
Ik corr. Coeff.
A corr. Coeff.
p (%)
B corr. Coeff.
p (%)
AB corr. Coeff.
p (%)
before/after - corr. Coeff.
I
date corr. Coeff.
p (%)
temp - corr. Coeff.
| p (%)
Akasha corr. Coeff.
gone
p (%)
food corr. Coeff.
p (%)
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corr. Coeff.
p (%)
corr. Coeff.
p (%)

weather .

training

Logical correlations between parameters, for exarm@ather and temperature, standing & pacing

etc. will again not be discussed further.

Ruminating shows positive correlations with pacifg,and temperature. It shows negative
correlations with feeding, licking, B and weath€his means, Kimbar ruminated more when he
spent more time in A, when it was warm and whempdeed more. The more he ruminates, the less
he licks.

Pacing is associated positively with before/afitaining, walking, Att2 and AB. It is correlated
negatively with Akasha gone and Attl. Obviously,daees more after training, when also walking
more, being more at medium attention and crossetgden A and B more often. He paced less
after Akasha was gone.

Positive correlations were found between lickingl aveather, standing, date, Akasha gone,
Att2 and training, as well as AB. Negative corriglas were found with temp, ruminating and Att1.
During bad weather, later in the year, after Akaglas gone, when he stood more, was more at
medium attention and on training days he licked enand he usually conducted licking while
standing in AB

Necking links negatively with standing, date andaska gone. So he necked less after Akasha
was gone, later the year and when he spent moeestiamding.

Walking correlates negatively with Attl, date, Aka gone and food availability. Positive
correlations were found for watching, AB and befafter training. When walking more, his
attention was higher. He walked less later the yewl after Akasha was gone, as well as when
much food was available. When walking more, he alatched his surroundings more and passed
through AB often. After training, he walked more.

Standing links in a positive way with licking, Att date and Akasha gone. It correlates
negatively with Att2, necking, watching and befafegr. This means, later in the year/after Akasha
was gone, when he licked more and when his attentias lower, he stood still more. When he
necked or watched less, more time was spent stgndin

Positive correlations were found between feeding) Attl and B, while negative correlations
were found with Att2, licking and A. When he spembre time in B and at low attention, he fed

more. The more time he fed, the less he licked.
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Attl is associated positively with temp and negasi with weather, licking, before/after, date,
Akasha gone and AB and vice versa for Att2. Thhs, dttention was more often medium during
higher temperatures, when licking and standingBtdore, after training, later the year and after
Akasha was gone.

The time spent watching links positively with bed@fter and AB and negatively with temperature
and food availability. After training and when sgerg more time in AB he spent more time
watching, whereas he watched less when it was veaadnwhen more food was available.

Before/after training correlates negatively witladd positively with AB. Temp links positively
with A. Before training and on warm days he spentartime in A and less in AB, at least before

training.

4.2.2 Complete comparison of training days vs.-Admining — days:

Tab. 8 Average, median and standard deviation of thegrgages of all parameters on TDs (N=50) and NTB=!{).
Abbreviations: p = pacing, s = standing, w = wadkiAttention 1 = low, Attention 2 = medium, f = filiag, Ik =
licking, n = necking, r = ruminating, wt = watchirig = sexual interaction, A = meadow, B = shelfd, = borderline.
Kimbar Place
TDs A B AB
Average |2,67% |89,05% | 5,28% | 50,85% | 47,78% | 49,05% | 6,87% |2,90% | 28,66% | 1,40% | 3,31% | 30,94% | 64,02% | 5,04%
Median |0,00% | 95,00% | 5,00% | 56,67% | 42,50% | 49,17% | 0,83% | 0,00% | 18,33% | 0,00% | 0,00% | 23,33% | 71,67% | 1,67%

SItDaer\]/d' 8,09% | 14,22% | 4,77% | 27,37% | 27,03% | 27,71% | 13,48% | 7,83% | 27,75% | 2,96% | 6,32% | 29,94% | 29,52% | 9,24%

Average | 0,65% | 91,63% | 5,24% | 48,98% | 48,86% | 52,76% | 15,16% | 1,79% | 16,06% | 3,25% | 2,97% | 23,25% | 71,54% | 5,20%

Median |0,00% | 95,00% | 3,33% | 56,67% | 41,67% | 51,67% | 5,00% | 0,00% | 5,00% | 0,00% |1,67% | 15,00% | 80,00% | 1,67%

Stand.
Dev.

4,07% | 8,33% |4,83% | 31,10% | 31,59% | 28,95% | 21,98% | 5,03% | 22,95% | 8,86% | 4,61% | 26,31% | 26,97% | 9,60%

The behavioral parameters of Kimbar differ betw&®&s and NTDs. He paced more on TDs and
licked more on NTDs. Furthermore, he spent lese tinminating on NTDs.

The reduction of the time spent pacing (p = 0,066Imost significant, differences in time
spent licking (p = 0,0020) and ruminating (p = @PAre highly significant. The median of licking

more than quadrupled on training days and rumigatduced to a bit more than a third.
The differences in pacing are minimal due to thalsemount of pacing itself. Thus they are not

visible in a stem and leaf diagram and only thengeain the licking proportion is depicted in

following diagram:
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Fig. 5: Comparison of time spent licking on training dags aon-training-days for Kimbar.
Stem and leaf diagram with a confidence intervadsfo.

4.2.3 Before training vs. after training on TDs:

Tab. 9: Average, median and standard deviation of thegrgages of all parameters before (N=25) and &ttéming
(N=25) on TDs for Kimbar. Abbreviations: p = pacirgy= standing, w = walking, Attention 1 = low, &tition 2 =
medium, f = feeding, Ik = licking, n = necking, meminating, ix = sexual interaction, wt = watchidg= meadow, B =
shelter, AB = borderline.

Place

before tr.
on TD's A B AB

Average | 0,20% | 92,67% | 3,93% | 59,33% | 39,93% | 43,87% | 6,27% | 3,87% | 31,87% | 1,67% | 1,73% | 41,20% | 56,00% | 2,80%
Median | 0,00% |95,00% | 5,00% | 65,00% | 35,00% | 43,33% | 1,67% | 0,00% | 20,00% | 0,00% | 0,00% | 30,00% | 66,67% | 0,00%

SItDaer:/d' 1,00% | 7,58% | 3,56% | 26,42% | 25,93% | 26,69% | 11,59% | 8,55% | 27,24% | 3,19% | 4,82% | 31,07% | 30,20% | 5,83%

after tr.
Average | 5,15% | 85,43% |6,62% | 42,36% | 55,63% | 54,24% | 7,47% | 1,93% | 25,45% | 1,13% | 4,89% | 20,69% | 72,04% | 7,28%

Median | 0,00% |93,33% | 5,00% | 48,33% | 45,00% | 53,33% | 0,00% | 0,00% | 16,67% | 0,00% | 1,67% | 10,00% | 80,00% | 1,67%

Stand.
Dev.

10,94% | 18,11% | 5,48% | 26,11% | 26,29% | 28,28% | 15,37% | 7,08% | 28,43% | 2,75% | 7,29% | 25,40% | 27,08% | 11,40%

With a Wilcoxon test, there are significant diffieces between the following parameters: An
increase in pacing (p = 0,025), Att2 (p = 0,04%¢tahking (p = 0,015), time spent in B (p = 0,042)
and AB (p = 0,036). A significant decrease is \isilm Att 1 (p = 0,032) and time spent in A (p =
0,017).
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The change in pacing frequency is depicted in Heéae:
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Fig. 6: Comparison of time spent pacing before training after training on TDs for Kimbar.

Stem and leaf diagram with a confidence intervasfo.

34



4.2.4 “Before training” vs. “after training” on NTD

As with Carla, the same analysis was done on ranHig-days to get an idea whether the
differences in the parameters between the timerbefiod after training are related to the training o

rather the time of day:

Tab. 10 Kimbar's average, median and standard deviatfoth® percentages of all parameters “before” (N=aig
“after training” (N=20) on NTDs. Abbreviations: ppacing, s = standing, w = walking, Attention 1ow] Attention 2
= medium, f = feeding, Ik = licking, n = neckingzruminating, ix = sexual interaction, wt = watel)j A = meadow, B
= shelter, AB = borderline.

Place

before
tr.on A B AB
NTD's
Average | 0,00% | 93,33% | 4,17% | 51,17% | 46,25% | 55,58% | 13,00% | 1,92% | 18,67% | 2,42% | 4,00% | 25,42% | 71,17% | 3,42%
Median |0,00% | 94,17% | 3,33% | 58,33% | 40,83% | 57,50% | 9,17% | 0,00% | 5,00% | 0,83% | 0,00% | 15,00% | 79,17% | 1,67%

SE)Zr\]ld' 0,00% | 6,86% | 3,23% | 30,43% | 31,04% | 29,12% | 15,00% | 6,11% | 25,93% | 2,91% | 11,93% | 26,26% | 27,37% | 5,63%

after tr.
Average | 1,33% | 90,50% | 6,33% | 46,08% | 52,17% | 49,25% | 18,08% | 1,17% | 13,92% | 3,67% | 2,00% | 21,25% | 71,83% | 6,92%

Median [0,00% | 95,00% |4,17% | 54,17% | 41,67% | 50,83% | 5,00% | 0,00% | 5,00% | 1,67% | 0,00% | 10,83% | 80,83% | 1,67%

Stand.
Dev.

5,96% | 10,03% | 6,16% | 33,81% | 34,15% | 30,57% | 28,44% | 3,94% | 20,99% | 6,08% | 4,48% | 28,16% | 28,56% | 12,79%

There were no significant differences or trendsvieen the time before and after training on non-
training-days with a Wilcoxon test.

4.2.5 Before training on TDs vs. “before trainiraf NTDsS:

To clarify the question about the origin of thefeliénces in the percentages of the parameters of
NTDs and TDs, the data before training in both data is compared:

Tab. 11 Kimbar’s average, median and standard deviatfidheopercentages of all parameters before traiomgDs
(N=25) and “before training” on NTDs (N=21). Abbiations: p = pacing, s = standing, w = walking,ehiion 1 =

low, Attention 2 = medium, f = feeding, Ik = lickghn = necking, r = ruminating, wt = watching, ixsexual interaction,
A = meadow, B = shelter, AB = borderline.

Kimbar Place
before
tr.onTD's A B AB

Average | 0,20% | 92,67% | 3,93% | 59,33% | 39,93% | 43,87% | 6,27% |3,87% | 31,87% | 1,73% | 1,67% | 41,20% | 56,00% | 2,80%
Median [0,00% | 95,00% | 5,00% | 65,00% | 35,00% | 43,33% | 1,67% | 0,00% | 20,00% | 0,00% | 0,00% | 30,00% | 66,67% | 0,00%

SE)ZTId' 1,00% | 7,58% | 3,56% | 26,42% | 25,93% | 26,69% | 11,59% | 8,55% | 27,24% | 4,82% | 3,19% | 31,07% | 30,20% | 5,83%
"before
tr." on A B AB
NTD's

Average | 0,00% | 93,33% | 4,17% | 51,17% | 46,25% | 55,58% | 13,00% | 1,92% | 18,67% | 2,42% | 4,00% | 25,42% | 71,17% | 3,42%
Median [0,00% | 94,17% | 3,33% | 58,33% | 40,83% | 57,50% | 9,17% | 0,00% | 5,00% | 0,83% | 0,00% | 15,00% | 79,17% | 1,67%

Stand.
Dev.

0,00% | 6,86% | 3,23% | 30,43% | 31,04% | 29,12% | 15,00% | 6,11% | 25,93% | 2,91% | 11,93% | 26,26% | 27,37% | 5,63%
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There were no significant differences, but threklimrends: more licking “before training” on
NTDs (P=0,84), less presence in A (P=0,82), ancermoB (P=0,68).

Following diagram visualizes the change in theifigkfrequency:
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Fig. 7: Comparison of time spent licking before trainingTdds and “before training” on NTDs for Kimbar.
Stem and leaf diagram with a confidence intervd@sso.
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4.2.6 After training on TDs vs. “after training” MIrDs:

To find further information about the origin of tloifferences, the data after training on training
days and “after training” on non-training-days eoenpared:

Tab. 12: Kimbar’'s average, median and standard deviatiorthef percentages of all parameters after training o
TDs(N=25) and “after training” on NTDs (N=20). Algwmiations: p = pacing, s = standing, w = walkingteAtion 1 =
low, Attention 2 = medium, f = feeding, Ik = licignn = necking, r = ruminating, wt = watching, i>sexual interaction,

A = meadow, B = shelter, AB = borderline.

Place

A B AB

Average | 5,15% | 85,43% |6,62% | 42,36% | 55,63% | 54,24% | 7,47% | 1,93% | 25,45% | 4,89% | 1,13% | 20,69% | 72,04% | 7,28%
Median | 0,00% |93,33% | 5,00% | 48,33% | 45,00% | 53,33% | 0,00% | 0,00% | 16,67% | 1,67% | 0,00% | 10,00% | 80,00% | 1,67%

Sltgir\]/d' 10,94% | 18,11% | 5,48% | 26,11% | 26,29% | 28,28% | 15,37% | 7,08% | 28,43% | 7,29% | 2,75% | 25,40% | 27,08% | 11,40%

"after tr."
Average | 1,33% | 90,50% | 6,33% | 46,08% | 52,17% | 49,25% | 18,08% | 1,17% | 13,92% | 3,67% | 2,00% | 21,25% | 71,83% | 6,92%
Median | 0,00% [95,00% |4,17% | 54,17% | 41,67% | 50,83% | 5,00% | 0,00% | 5,00% | 1,67% | 0,00% | 10,83% | 80,83% | 1,67%

Stand.
Dev.

5,96% | 10,03% | 6,16% | 33,81% | 34,15% | 30,57% | 28,44% | 3,94% | 20,99% | 6,08% | 4,48% | 28,16% | 28,56% | 12,79%

The results of the Wilcoxon test show significanttypre licking (P = 0,13) and less ruminating
(P=0,16) “after training” on non-training-days. Ehermore, there is a mild trend (P=0,93) that
Kimbar paces less “after training” on NTDs. Thefatiénces in pacing and licking frequency are

visible in the following diagrams:
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Fig. 8: Comparison of time spent pacing after training @s&nd “after training” on NTDs for Kimbar.

Stem and leaf diagram with a confidence intervd@5so.

S0
12
*
40
10
o
30+
19
*
204
10
|:|_ ——
T T
p after training on TDs p "after training" on NTDs

Fig. 9: Comparison of time spent licking after training s and “after training” on NTDs for Kimbar.

Stem and leaf diagram with a confidence intervé5so.
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4.3 Rita:

4.3.1 Complete behavioral analysis - correlatiogtsvben behavioral and other factors:

Tab. 13 Significant correlations between various paramseté the overall behavioral pattern (N=91) of RiBdue:
positive correlation; red: negative correlationbfdviations: weath. = weather, p = pacing, w = wagks = standing,
Attention 1 = low, Attention 2 = medium, Attenti@~ high, a = meadow, b = shelter, ab = borderlrefeeding, Ik =
licking, wt = watching, r = ruminating, before/afte before/after training session, date = dateat@ aollection, temp =
temperature, Akasha gone = before or after Akastohléft the group, visitors: number of visitors et around the
giraffe house. P = significance level § % = significant result), corr. Coeff = Pearsanrelations coefficient: positive
= positive correlation / negative = negative catieh (higher number means a stronger relation &etwvactors).

Rita weath. p w s Att 1 Att 2 Att3 a b ab f Ik wt
corr.
p Coeff.
p (%)
corr.
s Coeff.
p (%)
corr.
Att 1 Coeff.
p (%)
corr.
Att 2 Coeff.
p (%)
corr.
Att 3 Coeff.
p (%)
corr.
f Coeff.
p (%)
corr.
r Coeff.
p (%)
corr.
wt Coeff.
p (%)
corr.
A Coeff.
p (%)
corr.
B Coeff.
%
corr.
AB Coeff.
%
corr.
before/ Coeff.
after
p (%)
corr.
Date Coeff.
p (%)
corr.
Temp Coeff.
%
corr.
Akasha Coeff.
gone
p (%)
corr.
Visitors Coeff.
p (%)

39



Rita shows a multitude of correlations betweenosifactors:

Pacing correlates positively with weather, walkiadd, Att2, before/after and watching. On
cloudy/rainy days, after training, when she oftesges AB, walks more, watches more and is at
medium attention, her pacing frequency also is duiglit correlates negatively with Attl and
visitors. When more visitors were around, she padesd, as well as when her attention was
generally lower.

Walking links negatively with Attl, B, Date and &sha gone. This means, she spent less time
walking later in the year, after Akasha was gong &when she spent more time in B. Walking links
positively with Att2, Att3, watching, A, AB and bafe/after. So she walked more after training,
when her attention was higher, when she spent tmaeewatching and in A and when she passed
through AB more often.

Negative correlations were found between standimg) Att2, Att3, before/after, AB, weather,
watching, A and AB. Positive correlations were fdwait Attl, date, temp, B and Akasha gone. So
she stood still more when she spent more time whgn her attention was lower, before training,
later the year/after Akasha was gone and wheretnpdrature was higher.

Feeding frequency links positively with Akasha gpAtt2, and B while it links negatively with
A and Att3. When she fed more, her attention wasenaften medium and she spent more time in
B. After Akasha had left, she spent more time fegdi

The time spent watching shows positive correlatianth Att2, Att3, AB and before/after. It
correlates negatively with Attl, B, Date and Akagjume. This means she watched more before
Akasha was gone/earlier in the year and when shetdpss time in B. When her attention was
higher, she spent more time in AB and after tragrghe also watched more.

The licking frequency links positively with presenin AB and negatively with date, Akasha
gone and temperature, meaning that she licked fmegeently before Akasha was gone/earlier in
the year and when temperatures were low.

Negative correlations can be found between Athd weather, A, AB, and before/after training
and positive with temp, B and ruminating. So heerdaton was higher before training, on
warm/sunny days and when she spent more time inrBnoinating.

This fits with the positive linkage between Att&3and A, as well as Att3 with AB. Still, both
also correlate negatively with B. So her attentioB is relatively equally spread.

Attention was more often medium after training amdbad weather days and higher before
Akasha was gone. (Positive correlation between Ati@d weather/ before/after and negative link
between Att3 and Akasha gone).
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A correlates positively with before/after, and AB well. B correlates positively with date and
Akasha gone, so Rita spent more time in A or ABratftaining, while she spent more time in B and
less in AB later the year and after Akasha had left

4.3.2 Complete comparison of training days vs.-Admining — days:

Tab. 14 Average, median and standard deviation of thegrgages of all parameters on TDs (N=50) and NTDs
(N=41). Abbreviations: p = pacing, s = standings walking, Attention 1 = low, Attention 2 = mediurttention 3 =
high, f = feeding, Ik = licking, r = ruminating, wt watching, A = meadow, B= shelter, AB = bordeglin
Rita Place
TDs A B AB
Average |2,37% | 81,76% | 12,00% | 38,34% | 59,39% | 2,24% | 25,98% | 1,90% | 47,76% | 13,75% | 24,00% | 71,29% | 4,70%
Median  |0,00% | 89,17% | 7,50% | 31,67% | 61,67% | 0,00% | 22,50% | 0,00% | 51,67% | 9,17% | 15,83% | 80,83% | 1,67%
Stand. Dev. [8,02% | 20,14% | 12,43% | 30,54% | 29,90% | 3,65% | 23,25% | 3,26% | 28,25% | 13,52% | 25,20% | 28,17% | 8,41%
Average |1,22% | 86,87% | 8,90% | 40,37% | 57,24% | 2,07% | 36,30% | 2,76% | 34,55% | 17,48% | 22,76% | 72,68% | 4,55%
Median  |0,00% | 90,00% | 6,67% | 46,67% | 51,67% | 0,00% | 33,33% | 0,00% | 33,33% | 15,00% | 13,33% | 76,67% | 3,33%
Stand. Dev. [6,28% | 14,00% | 8,67% | 30,12% | 29,39% | 3,22% | 27,42% | 4,74% | 30,67% | 18,17% | 25,49% | 25,65% | 5,14%

There is only one significant difference: Rita feedore on non-training-days (P = 0,048).

4.3.3 Before training vs. after training on TDs:

Tab. 15 Average, median and standard deviation of thegragages of all parameters before (N=25) and &figring (N=25) on
TDs. Abbreviations: p = pacing, s = standing, walking, Attention 1 = low, Attention 2 = medium,tAntion 3 = high, f = feeding,
Ik = licking, r = ruminating, wt = watching, A = radow, B = shelter, AB = borderline.

Place

before
training
on TD's
Average | 0,60% |90,60% | 5,33% |52,60% | 45,80% | 1,60% | 25,07% | 2,13% | 51,13% | 9,47% | 16,47% | 82,33% | 1,20%

Median | 0,00% | 95,00% | 3,33% |60,00% | 38,33% | 0,00% | 26,67% | 0,00% | 55,00% | 3,33% | 3,33% | 95,00% | 0,00%

A B AB

Slt;::/d' 3,00% |12,16% | 6,38% |31,51% | 30,53% |2,83% | 17,57% | 3,28% | 27,78% | 12,37% | 22,37% | 22,51% | 1,83%
after
training A B AB
onTD's

Average | 4,13% | 72,93% | 18,67% | 24,09% | 72,97% | 2,88% | 26,90% | 1,67% | 44,38% | 18,03% | 31,54% | 60,25% | 8,21%
Median | 0,00% | 81,67% | 15,00% | 20,00% | 76,67% | 1,67% | 18,33% | 0,00% | 45,00% | 15,00% | 21,67% | 73,33% | 5,00%

Stand.
Dev.

10,76% | 22,74% | 13,50% | 22,09% | 22,56% | 4,29% | 28,17% | 3,30% | 28,88% | 13,48% | 26,04% | 29,32% | 10,75%

The Wilcoxon test brought following results: Sigo#int increase of the time spent pacing (P =
0,042), walking (p = 0,000), watching (p = 0,01fe spent in A (p = 0,010) and AB (p = 0,001)
and at Att2 (p = 0,001) after training.

Significant decrease of the time spent standing (§001), in B (p = 0,001) and at Attl (p =
0,001) after training.

41



Although Rita hardly paced at all, there is a cleiffierence between the time before and the time

after training:
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Fig. 10: Comparison of time spent pacing before training Bis @nd after training on TDs for Rita.
Stem and leaf diagram with a confidence intervd@5so.

4.3.4 “Before training” vs. “after training” on NTD

Tab. 16 Average, median and standard deviation of thegrgages of all parameters “before” (N=21) andefaft
training”(N=20) on NTDs. Abbreviations: p = pacirgs= standing, w = walking, Attention 1 = low, Atten 2 =
medium, Attention 3 = high, f = feeding, Ik = liclg, r = ruminating, wt = watching, A = meadow, Bhelter, AB =
borderline.

Place

.before
training“ on
NTDs

Average |0,32% |90,79% | 6,43% | 49,44% | 47,86% | 2,30% | 36,83% | 2,78% | 38,89% | 13,97% | 17,06% | 78,41% | 4,52%
Median 0,00% | 93,33% | 5,00% | 60,00% | 38,33% | 0,00% | 33,33% | 0,00% | 38,33% | 10,00% | 11,67% | 83,33% | 1,67%
Stand. Dev. |1,13% | 7,76% | 4,51% | 30,12% | 29,04% | 3,89% | 27,03% | 4,48% | 31,96% | 17,40% | 23,83% | 22,96% | 6,10%
Lafter
training“ on
NTDs
Average |2,17% | 82,75% | 11,50% | 30,83% | 67,08% | 1,83% | 35,75% | 2,75% | 30,00% | 21,17% | 28,75% | 66,67% | 4,58%
Median 0,00% | 86,67% | 10,00% | 22,50% | 72,50% | 1,67% | 29,17% | 0,00% | 20,83% | 17,50% | 27,50% | 68,33% | 3,33%

Stand. Dev. | 8,94% | 17,73% | 11,09% | 27,72% | 27,06% | 2,41% | 28,51% | 5,11% | 29,35% | 18,66% | 26,38% | 27,50% | 4,04%

A B AB

A B AB
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There are strong trends that the time spent stgngir= 0,058) and in B (p = 0,076) is decreased,
while walking (p = 0,052) and Att2 (p = 0,067) anereased after training. Being in A (p = 0,030)

is significantly increased after training.

4.3.5 Before training on TDs vs. “before trainirayf NTDs:

Tab. 17: Average, median and standard deviation of theg#ages of all parameters before training on TD<2p)
and “before training” (N=21) on NTDs. Abbreviations = pacing, s = standing, w = walking, Attentitn= low,
Attention 2 = medium, Attention 3 = high, f = feadj Ik = licking, r = ruminating, wt = watching, A meadow, B =
shelter, AB = borderline.

Place

before
training
on TD's
Average | 0,60% | 90,60% | 5,33% | 52,60% | 45,80% | 1,60% | 25,07% | 2,13% | 51,13% | 9,47% | 16,47% | 82,33% | 1,20%

Median | 0,00% | 95,00% | 3,33% | 60,00% | 38,33% | 0,00% | 26,67% | 0,00% | 55,00% | 3,33% | 3,33% | 95,00% | 0,00%

A B AB

SltDa;r:/d. 3,00% | 12,16% | 6,38% | 31,51% | 30,53% | 2,83% | 17,57% | 3,28% | 27,78% | 12,37% | 22,37% | 22,51% | 1,83%
before
training

- A B AB
NTD's

Average | 0,32% | 90,79% | 6,43% | 49,44% | 47,86% | 2,30% | 36,83% | 2,78% | 38,89% | 13,97% | 17,06% | 78,41% | 4,52%
Median | 0,00% | 93,33% | 5,00% | 60,00% | 38,33% | 0,00% | 33,33% | 0,00% | 38,33% | 10,00% | 11,67% | 83,33% | 1,67%

Stand.
Dev.

1,13% | 7,76% | 4,51% | 30,12% | 29,04% | 3,89% | 27,03% | 4,48% | 31,96% | 17,40% | 23,83% | 22,96% | 6,10%

The only significant difference is the reductiortiafie spent in AB on training days (p = 0,040).

4.3.6 After training on TDs vs. “after training” MIrDs:

Tab. 18 Average, median and standard deviation of thegrgages of all parameters after training on TD=s2® and
“after training” on NTDs (N=20). Abbreviations: ppacing, s = standing, w = walking, Attention 1ow) Attention 2
= medium, Attention 3 = high, f = feeding, Ik =kiag, r = ruminating, wt = watching, A = meadow=Bshelter, AB =
borderline.

Place

after
training
on TD's

A B AB

Average | 4,13% | 72,93% | 18,67% | 24,09% | 72,97% | 2,88% | 26,90% | 1,67% | 44,38% | 18,03% | 31,54% | 60,25% | 8,21%
Median | 0,00% | 81,67% | 15,00% | 20,00% | 76,67% | 1,67% | 18,33% | 0,00% | 45,00% | 15,00% | 21,67% | 73,33% | 5,00%
Stand.

10,76% | 22,74% | 13,50% | 22,09% | 22,56% | 4,29% | 28,17% | 3,30% | 28,88% | 13,48% | 26,04% | 29,32% | 10,75%

after
training

A B AB

Average | 2,17% | 82,75% | 11,50% | 30,83% | 67,08% | 1,83% | 35,75% | 2,75% | 30,00% | 21,17% | 28,75% | 66,67% | 4,58%
Median | 0,00% |86,67% | 10,00% | 22,50% | 72,50% | 1,67% | 29,17% | 0,00% | 20,83% | 17,50% | 27,50% | 68,33% | 3,33%

Stand.
Dev.

8,94% |17,73% | 11,09% | 27,72% | 27,06% | 2,41% | 28,51% | 5,11% | 29,35% | 18,66% | 26,38% | 27,50% | 4,04%

The increase in standing (p = 0,040) and the deergawalking (p = 0,014) are the only significant
differences between data after training on TDsNRDs.
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4.4 Akasha:

The same chain of analyses like with the threeragiraffes is done with Akasha. As Akasha was
moved to a zoo in Italy in the middle of the obsgion period, there is less data from him. This
results in less meaningful analysis and certaimlpras with the interpretation of the data. Sthket
available data shows the following results.

4.4.1 Complete behavioral analysis - correlatiogtsvben behavioral and other factors:

Tab. 19 Significant correlations between various paramseté the overall behavioral pattern (N=41) of AlkasBlue:
positive correlation; red: negative correlation.bfdwviations: r = ruminating, p = pacing, w = walijrAttention 1 =
low, Attention 2 = medium, Attention 3 = high, w2 walking together with one other giraffe, n = nexki wt =
watching, A = meadow, B = shelter, AB = borderlifig, feeding, gn = gnawing, ig = interaction witther giraffe, s =
standing, before/after = before/after training segsdate = date of data collection, temp = tempeea training: if
training happened or not, visitors: number of visitpresent around the giraffe house. P = sigmifiedevel £ 5 % =
significant result), corr. Coeff = Pearson corrielas coefficient: positive = positive correlatiomégative = negative
correlation (higher number means a stronger reldietween factors).

Akasha r p w Attl |Att2 [Att3  |w2 n wt A B AB f ol g

| =

gn

w2

before/
after

Date

Temp

Food

weather
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p (%)
corr.
Coeff.

p (%)
cofrr.
Coeff.

p (%)

training

visitors

Akasha shows the broadest range of behavioralrpatteat occurred over average 1% of the time.

Positive correlations can be found between paeing before/after, ruminating and AB. A
negative trend was found with training and a sigaiit negative correlation with visitors. Akasha
tended to pace more after training, on trainingsgdayshen he ruminated more and spent more time
in AB. He paced less when more visitors were aZibe

Standing correlates positively with B and negadyiweith A and wt. When he spent more time
in B, less in A and watched less, he stood stilievadten/longer.

Feeding links positively with B and training, wdilit links negatively with A, gnawing,
before/after and weather. He fed more on good weeatays, when he gnawed less, before training,
on training days and in B.

There are positive correlations between watchmjA&and food, whereas watching correlates
negatively with ruminating and B. He watched moteew he spent more time in A and less in B,
when more food was available and when he ruminatsd

Necking links positively with w2-walking with arfeer giraffe and weather. It links negatively
with date. This means, he necked more when he @ati@e together with another giraffe, on bad
weather days and earlier in the year.

Gnawing correlates positively with food availatyiliA, ig — interacting with another giraffe -
and weather. Negative correlations are found wdtedB and temperature. So he gnawed more
when he spent more time in A, when more food waslave, he interacted more with the others,
earlier in the year and on bad weather days.

Interactions with other giraffes correlate negaliwith date and temperature, so he interacted
more on bad weather days and earlier in the year.

The walking frequency links positively with beféafier and Att3, while it links negatively
with Attl and visitors. He walked more after traigj when less people were around and when his
attention was higher. The time he spent walkinghvahother giraffe correlates positively with
weather, A and Att3, while it links negatively wittate and temperature. So he spent more time
walking together with another giraffe during badatveer, earlier in the year and when his attention
was higher and he spent more time in A.

Before/after links with ruminating, Att2 and AB & positive way. Akasha ruminated more,

spent more time in AB and his medium attention @etage was higher after training.
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The positive trend between ruminating and date #rel negative correlations between
ruminating and food indicate that he spent moreetmmminating later in the year and when less
food was available. When more food was availal#esgent more time in A.

The positive correlations between weather and Att@ A and the negative correlations with
Attl and B show that his attention was higher aadspent more time in A when the weather was
bad. His attention was also higher when fewer atisitvere around (positive correlations between

visitors and Attl/negative correlations betweernters and Att2/Att3)

4.4.2 Complete comparison of training days vs.-Admining — days:

Tab. 20 Average, median and standard deviation of theqmages of all parameters on TDs (N=26) and NTDs
(N=15). Abbreviations: p = pacing, s = standing=wvalking, w2 = walking with one other giraffe, Atttion 1 = low,
Attention 2 = medium, Attention 3 = high, f = feadi |k = licking, g = gnawing, n = necking, r = rimating, wt =
watching, ig = interacting with one other girafid,= meadow, B = shelter, AB = borderline.

Akasha Place
TDs A B AB
Average | 4,55% |70,32% |12,94% | 5,77% | 33,07% | 64,10% | 2,64% | 41,98% | 47,42% | 10,60%
Median | 0,00% |74,17% |10,83% | 1,67% | 28,21% | 64,17% | 1,67% | 34,17% | 47,50% | 5,33%

Sltjaer\]/d' 9,45% | 20,78% | 8,15% | 8,44% | 25,39% | 24,67% | 3,80% | 28,59% | 27,00% | 13,06%

Average | 0,00% |64,67% |12,00% | 5,56% | 43,78% | 53,67% | 1,89% | 29,00% | 62,67% | 8,33%
Median | 0,00% |70,00% | 11,67% | 0,00% | 45,00% | 51,67% | 1,67% | 23,33% | 66,67% | 8,33%

Stand.
Dev.

Akasha
TDs
Average (22,91% | 2,90% | 5,13% | 5,32% | 38,53% | 15,92% | 1,92%
Median [11,67% | 1,67% | 0,00% | 0,00% | 40,83% | 12,50% | 1,67%

Sltjaer\]/d' 27,60% | 3,39% | 8,12% | 10,32% | 29,32% | 14,96% | 2,29%

- v [ T R B

Average [39,78% | 3,89% | 1,78% | 4,56% | 25,78% | 17,67% | 2,11%
Median [43,33% | 1,67% | 0,00% | 0,00% |21,67% | 13,33% | 1,67%

Stand.
Dev.

0,00% | 26,75% | 10,35% | 8,92% | 24,91% | 25,01% | 1,88% | 25,05% | 24,87% | 6,49%

26,51% | 5,66% | 3,24% | 7,73% | 26,58% | 17,68% | 2,31%

The Wilcoxon test gave significant results for teduction of pacing (p = 0,042) and gnawing (p =
0,016) on NTDs.
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Fig. 11: Comparison of time spent pacing on training days@mnnon-training-days for Akasha.
Stem and leaf diagram with a confidence interva5sfo.
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Fig. 12: Comparison of time spent gnawing on training dayd @n non-training-days for Akasha.
Stem and leaf diagram with a confidence intervassfo.
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4.4.3 Before training vs. after training on TDs:

Tab. 21 Average, median and standard deviation of thegrgages of all parameters before (N=13) and &fiéring
(N=13) on TDs. Abbreviations: p = pacing, s = stagdw = walking, w2 = walking with one other gifaf Attention 1
= low, Attention 2 = medium, Attention 3 = highsffeeding, Ik = licking, g = gnawing, n = neckings ruminating, wt
= watching, ig = interacting with one other giraffd = meadow, B = shelter, AB = borderline.

Place

Average 0,77% 73,33% 11,41% 6,41% 39,62% 57,95% 2,44% 41,03% 52,95% 6,03%

Median 0,00% 76,67% 10,00% 1,67% 40,00% 60,00% 1,67% 35,00% 58,33% 3,33%
Stand. Dev. 2,77% 20,30% 6,56% 8,33% 27,87% 25,87% 4,06% 30,80% 29,02% 7,19%
after tr. on TDs A B AB

Average 8,33% | 67,31% | 14,47% | 5,13% | 26,52% | 70,26% | 2,84% | 42,94% | 41,88% | 15,18%

Median 5,00% | 71,67% | 11,67% | 1,67% | 21,67% | 76,67% | 1,67% | 33,33% | 45,00% | 6,67%
Stand. Dev. 12,13% | 21,63% | 9,51% | 8,83% | 21,75% | 22,74% | 3,68% | 27,43% | 24,71% | 16,07%

before tr. on TDs

Average 32,82% 4,23% 4,49% 7,44% 30,90% 11,03% 2,31%

Median 16,67% 3,33% 0,00% 0,00% 28,33% 5,00% 1,67%
Stand. Dev. 31,90% 4,06% 9,01% 10,84% 27,74% 10,55% 2,93%
after tr. on TDs

Average 12,99% | 1,57% | 577% | 3,21% | 46,16% | 20,82% | 1,54%

Median 8,33% | 1,67%| 1,67% | 0,00% | 45,00% | 15,00% | 1,67%
Stand. Dev. 18,87% | 1,90% | 7,44% | 9,73% | 29,92% | 17,41% | 1,44%

Significant differences were found in the increapacing (p = 0,018) and Att2 (p = 0,003) and the
decrease of Attl (p = 0,004) and licking (p = 0,032 mild trend is visible for the reduction of
feeding time (p = 0,077) and an increase of timensm AB (p = 0,070).
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Fig. 13: Comparison of the time spent pacing before trainimdDs and after training on TDs for Akasha.
Stem and leaf diagram with a confidence intervd@5so.
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4.4.4 “Before training” vs. “after training” on NTD

Tab. 22Average, median and standard deviation of thegrdages of all parameters “before”(N=8) and “afftaining”

(N=7) on NTDs. Abbreviations: p = pacing, s = stagdw = walking, w2 = walking with one other gifafAttention 1
= low, Attention 2 = medium, Attention 3 = high+ffeeding, |k = licking, g = gnawing, n = neckings ruminating, wt
= watching, ig = interacting with one other girafi@ = meadow, B = shelter, AB = borderline.

Place

"before tr." on NTDs A B AB
Average 0,00% | 51,67% | 8,33% | 5,95% | 50,71% | 46,67% | 1,90% | 32,62% | 60,95% | 6,43%
Median 0,00% | 65,00% | 6,67% | 0,00% | 50,00% | 45,00% | 1,67% | 18,33% | 66,67% | 5,00%
Stand. Dev. 0,00% | 32,51% | 6,93% | 9,88% | 29,58% | 29,43% | 1,99% | 30,65% | 28,52% | 6,09%

"After tr." on NTDs A B AB
Average 0,00% | 75,95% | 16,43% | 4,29% | 36,43% | 60,71% | 2,14% | 26,19% | 63,10% | 10,71%
Median 0,00% | 71,67% | 15,00% | 0,00% | 43,33% | 55,00% | 1,67% | 36,67% | 55,00% | 8,33%
Stand. Dev. 0,00% | 12,58% | 12,30% | 8,27% | 17,57% | 18,46% | 1,85% | 18,75% | 22,22% | 6,52%

"before tr." on NTDs

Average 48,81% | 2,14% | 0,00% | 5,00% | 13,81% | 19,76% | 1,67%
Median 48,33% | 1,67% | 0,00% | 0,00% | 8,33% | 11,67% | 0,00%
Stand. Dev. 27,20% | 3,45% | 1,18% | 9,04% | 15,13% | 22,61% | 2,43%
"After tr." on NTDs
Average 29,05% | 5,48% | 3,33% | 3,33% | 37,86% | 17,86% | 2,86%
Median 28,33% | 1,67% | 3,33% | 0,00% | 30,00% | 16,67% | 3,33%
Stand. Dev. 22,91% | 7,44% | 4,19% | 6,38% | 32,60% | 11,54% | 2,09%

A mild trend is visible in the increase of Att1%£0,063).

4.4.5 Before training on TDs vs. “before trainirmi NTDs:

Tab. 23Average, median and standard deviation of thegmages of all parameters before training on TDs1@Y
and “before training” on NTDs (N=8). Abbreviations:= pacing, s = standing, w = walking, w2 = watkiwith one
other giraffe, Attention 1 = low, Attention 2 = mieth, Attention 3 = high, f = feeding, Ik = licking, = gnawing, n =
necking, r = ruminating, wt = watching, ig = intetiag with one other giraffe, A = meadow, B = sheltAB =
borderline.

Place

before tr. on TDs A B AB
Average 0,77% | 73,33% | 11,41% | 6,41% | 39,62% | 57,95% | 2,44% | 41,03% | 52,95% | 6,03%
Median 0,00% | 76,67% | 10,00% | 1,67% | 40,00% | 60,00% | 1,67% | 35,00% | 58,33% | 3,33%
Stand. Dev. 2,77% | 20,30% | 6,56% | 8,33% | 27,87% | 25,87% | 4,06% | 30,80% | 29,02% | 7,19%
"before tr." on NTDs A B AB
Average 0,00% | 51,67% | 8,33% | 5,95% | 50,71% | 46,67% | 1,90% | 32,62% | 60,95% | 6,43%
Median 0,00% | 65,00% | 6,67% | 0,00% | 50,00% | 45,00% | 1,67% | 18,33% | 66,67% | 5,00%
Stand. Dev. 0,00% | 32,51% | 6,93% | 9,88% | 29,58% | 29,43% | 1,99% | 30,65% | 28,52% | 6,09%

before tr. on TDs

Average 32,82% | 4,23% | 4,49% | 7,44% | 30,90% | 11,03% | 2,31%
Median 16,67% | 3,33% | 0,00% | 0,00% | 28,33% | 5,00% | 1,67%
Stand. Dev. 31,90% | 4,06% | 9,01% | 10,84% | 27,74% | 10,55% | 2,93%
Average 48,81% | 2,14%| 0,00% | 5,00% | 13,81% | 19,76% | 1,67%
Median 48,33% | 1,67% | 0,00% | 0,00% | 8,33% | 11,67% | 0,00%
Stand. Dev. 27,20% | 3,45% | 1,18% | 9,04% | 15,13% | 22,61% | 2,43%
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Only the reduction in gnawing (p = 0,043) is sigraht between the time before training in both
data sets. A trend is visible for the decreaseaasfding (p = 0,063).

4.4.6 After training on TDs vs. “after training” dIrDs:

Tab. 24: Average, median and standard deviation of thegrdgages of all parameters after training on TDs1@) and
“after training” on NTDs (N=7). Abbreviations: p pacing, s = standing, w = walking, w2 = walking lwitne other
giraffe, Attention 1 = low, Attention 2 = mediumttAntion 3 = high, f = feeding, Ik = licking, g =ngwing, n =
necking, r = ruminating, wt = watching, ig = intetiag with one other giraffe, A = meadow, B = sheltAB =
borderline.

Place
Average 8,33% |67,31% | 14,47% | 5,13% | 26,52% | 70,26% | 2,84% | 42,94% | 41,88% | 15,18%
Median 5,00% |71,67% |11,67% | 1,67% | 21,67% | 76,67% | 1,67% | 33,33% | 45,00% | 6,67%
Stand. Dev. 12,13% | 21,63% | 9,51% | 8,83% | 21,75% | 22,74% | 3,68% | 27,43% | 24,71% | 16,07%
Average 0,00% |75,95% | 16,43% | 4,29% | 36,43% | 60,71% | 2,14% | 26,19% | 63,10% | 10,71%
Median 0,00% |71,67% | 15,00% | 0,00% | 43,33% | 55,00% | 1,67% | 36,67% | 55,00% | 8,33%
Stand. Dev. 0,00% [12,58% | 12,30% | 8,27% | 17,57% | 18,46% | 1,85% | 18,75% | 22,22% | 6,52%

"After tr." on TDs

Average 12,99% | 1,57% | 5,77% | 3,21% | 46,16% | 20,82% | 1,54%
Median 8,33% | 1,67% | 1,67% |0,00% | 45,00% | 15,00% | 1,67%
Stand. Dev. 18,87% | 1,90% | 7,44% | 9,73% | 29,92% | 17,41% | 1,44%
Average 29,05% | 5,48% | 3,33% | 3,33% | 37,86% | 17,86% | 2,86%
Median 28,33% | 1,67% | 3,33% | 0,00% | 30,00% | 16,67% | 3,33%
Stand. Dev. 2291% | 7,44% | 4,19% | 6,38% | 32,60% | 11,54% | 2,09%

No significant results are shown with the Wilcoxtast. Still the reduction in pacing is almost
significant (p = 0,068) as well as the increasdimke spent in B (p = 0,063). The difference in
pacing is depicted here:
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Fig. 15: Comparison of the time spent pacing after trainindDs and “after training” on NTDs for Akasha.
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5. Discussion and conclusion:

As there are a lot of results for each giraffe, discussion is done as follows: first, the change i
stereotypical behavior for each giraffe is presgng&econd, the rather subsidiary discussion of all
other changes is done to round out the thesisviedl by an overall conclusion

5.1 Changes in stereotypic behavior:

Training affects oral as well as locomotor sterpgtin different manners:

It has a reducing effect (of various intensity) amal stereotypy. Kimbar, Carla and Akasha
show a reduction of licking/gnawing activity aftesining on training days.

On the other hand, training seems to trigger wallaotivity and locomotor stereotypy in the
form of pacing. Rita, Kimbar and Akasha paced maiter training on training days. This is

discussed in detail in following reflections:

5.1.1 Carla — changes in stereotypic behavior:

As summary, Carla’s behavioral pattern can be destias follows:

She shows the most intense form of stereotypyarfahm of pacing (~ 1/3 of her movement),
while licking hardly occurs. She mainly paces iffad8 shown in Fig. 1 — orange oval) and usually
ruminates or watches during pacing. Occasionakywbuld grab a bite of food and chew it during
pacing, but ruminating was the most prominent bemgpersonal observation), so it is logical that
feeding correlates negatively with pacing as th@ teehaviors almost exclude. The pacing
frequency is higher on cold/rainy days and aftaining. She paces more on days when her
attention is more medium, which also meets with positive correlation between Attl and
training/weather, meaning that her attention ishrgon bad weather days anyway.

Carla seems to be hardly amenable to externaleinfles like visitors or food availability.
Training does not have any direct influence ongaaing frequency. It is equal on training days and
non-training days.

The percentage of time spent pacing in the eadl¢a collection period (before training time)
each day is lower than during the later periodefafitaining time). This also is equal on TDs and
NTDs. In Both data sets, the time spent pacing niwae doubles after the training time. So this

change can probably be regarded as a result addigrrhythm. As Carla walks around relatively
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little and approximately the same time in all aaaly periods, standing time is logically linked to
pacing time and her standing time is reduced &fd@ming time.

This result does not find equivalents in the resaoftother studies about stereotypies in giraffes,
which showed correlations between stereotypic gpaird the following factors: sub species, birth
history, size of the indoor enclosure, environmechange and type of food (Bashaw et al 2001). It
also means that it will be hard to find measure®tiuce pacing in Carla’s case, as it can not loe to
from this study, whether housing and husbandrydradpositive or negative effects. As the study
only covered a short period of time, no statemabisut the basic reasons for her pacing activity
can be made. It would be interesting to analyzentmrement patterns in the new giraffe house that
will be built over the next years.

There is a trend that licking is reduced aftemireg on training days. As she licks so rarely at
all and the standard deviation is so much highan the average and median, this result can not be
regarded as convincing. Licking will therefore legarded as an occasional behavior that does not
give reliable information about her mental well+ipiand therefore does not have to be considered
when thinking about methods to reduce stereotypy.

As a conclusion, it is very interesting that Catte female that always makes a relaxed impression,
is hardly ever nervous or anxious, joins trainirduwntarily and has a friendly and open contact to
the keepers, shows the most intense form of stgrgoShe seems most eased, when pacing and
ruminating together (ruminating can also be regarde a sign of relaxation — keepers note).
Swaisgood and Shepherdson propose in their séerdpproach to stereotypy (2005) that
stereotypies can eventually have positive effeatsio animal’'s mentality, as it serves as a sort of
compensation to cope with suboptimal environmeotaditions. So animals that are thus able to
compensate a mental disbalance due to lack of ktiron or the like show less signs of poor
mental well-being and seem more mentally stable assult. Still this does not mean that the
stereotypy is something positive. It serves asoh ftar the animal to compensate stress, but only
works symptomatic. The underlying problems thatleathe poor mental well-being are still the

same.

5.1.2 Rita - changes in stereotypic behavior:

From personal observation during the whole tinegr say that Rita and Akasha had a sort of close
relationship. They always searched close spatiatact, which was visible in feeding together,
walking together, gnawing or exploring the exhtbgether and standing together most of the time.
There were also more interactions between the tivehem than with any of the others. |
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furthermore observed more half-hearted mating giterftom Akasha with her than with Carla. All
in all, he was a fix point in her daily life and gas not surprising that a lot of parameters ef h

daily behavioral parameters changed after Akaslsagoae.

The explanation of the reduction in licking freqagmfter his transport to Italy is a bit complichte

On the one hand, one could regard this reductiansagn of better mental well-being and thus less
stress. The reason for this improvement could bddhowing: Social density can induce stress and
this can induce oral stereotypies or make them ev@Bashaw et al 2001). The presence of four
(more or less) fully grown giraffes in the facilifgspecially inside the stable and at night) was
definitely too much and the situation has been melaxed since Akasha left. So the loss of this
social pressure could have relieved her long teress level and thus reduced the stereotypy. Stress
hormone measurements were not conducted in thdy slue to logistical problems in taking
samples, so this cannot be proven.

On the other hand, as a second factor, increassinte duration has led to a decrease of
licking frequency in giraffes and various other @ps (Redbo and Norblad, 1997; Terlouw et al.,
1991; Savory and Maros, 1993; Bashaw et al 2004,)a$ she spent more time feeding after he was
gone, this longer feeding duration can also hawkameeffect on her licking frequency. Probably the
combination of these two circumstances led to ¢aeiced licking activity.

There are no clear differences between the timestdicking on TDs or NTDs, so training
probably has no direct influence on this rathee fa@havior. The link between AB and licking can
be explained by the fact that she usually licked drids or walls right at the borderline.
Furthermore, Rita licked more on colder days. &t important to remember that licking made up
only less than an average of five percent of harall behavioral pattern (the median is always
zero) and that the standard deviation is mostlgavéis high as the average. So this behavior can be

regarded as unproblematic and sporadic, anyway.

The pacing frequency also depends on weather, whigmilar to the results found with Carla.
Rita also paces more on bad weather days (andversa stood more on good weather days). Her
pacing path is longer than Carla’s and stretches the borderline AB to the sides of the outdoor
facility. This explains why AB and pacing correlates her appearance in AB increases during
pacing. The positive correlations with walking, eflahg and Att2 can also be explained from
observations: When Rita was relatively relaxed ammdked around much while watching, at a
certain point the walking sometimes shifted to pgcand she kept to her fixed paths for a short
while. She hardly ruminates during pacing or waldkihke Carla, but usually watches her

surroundings with medium or high attention.
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Her walking frequency seems to be lower when maisytovs are at the zoo. As Rita is
generally rather wary, she spent more time stansiiigand watching her environment closely or
under the shelter, facing the wall when the zoo gvasvded. So the ritual of walking a while and
than starting to pace hardly occurred during thieses.

The influence of training on pacing is hard to sfyeéfter training on training days, she paces
significantly more than before training, while th&cing intensity does not increase after training o
NTDs. The first impression would be that she pauvese after training on training days and thus
training has a negative effect, but the time afi@ning on NTDs does not significantly differ from
the time after training on TDs, so this conclusisauld be too easy. | suspect that the data is
contradictory due to the inhomogeneous pacing bheha®n many days, she did not pace at all.
Standard deviation is many times higher than tlegage in all cases and the median is mostly zero.
So it is hard to find reliable statistic evidenBassibly training works as a short time inducer for
pacing, but with the current data there is no cis@ence or indication.

Overall, she paced rather seldom and never asspmsias Carla, so this behavior can be
regarded as unproblematic, when it does not getnsewere. Regular observations would be
advisable for the future. As walking often mergedoi pacing and was sometimes hard to
distinguish, the increased walking activity afteainiing on training days is definitely interesting

and would have to be considered in further obsEmsat

5.1.3 Kimbar — changes in stereotypic behavior:

It is important here to look at the distribution mdcing: It hardly ever adds up to more than five
percent of the movement pattern in any of the data and standard deviation is ways higher than
the average itself. He never paced persistentlyamibst never paced alone, when none of the
others were pacing. It rather occurred occasionahlgn Carla and Rita were pacing a lot, that he
fell into line with them when he was walking aroumadre (usually at medium attention and while
passing through AB more often). As Carla paces naigz in the day, and there are no differences
in her pacing frequency on TDs and NTDs, the fhat there is a trend that he paces more after
training on TDs does well indicate that traininmgers his pacing behavior a bit. Still this is not
critical as the behavior occurs so seldom and dée&s after Akasha was gone, which is probably

due to the same reasons as Rita’s reductionskifigjca reduction of social stress.

Licking is more of a problem than pacing, as itwscabout four times as much. The intensity was
higher during bad weather, later in the year, aftaasha was gone, when he stood more, was more

at medium attention and according to the correfation non-training-days. He usually conducted
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licking while standing in AB. The increase of lioki stands in contrast to the decrease of pacing
after Akasha’s departure. But as locomotor and stexkeotypies probably have different underlying
reasons (Bashaw et al 2001), this is no logicablera.

Again there is a connection between the stereotypy bad weather. The connections with
standing, Att2 and AB can be explained with theepbations that he mainly licked the walls and
grids between A and B and normally stood still dgriicking and was at medium attention. As he
mainly licked in A lately, | come to the conclusitimat this is sort of a compensation as he usually
spent his time when being in A with necking withaska. His loss might have left a behavioral gap
that is now filled with licking.

In the correlations analysis, licking correlatesipeely with training. In the analysis of the
single data sets, it definitely shows that he liokare on non-training-days. So the later results wi
be regarded and the ones from the correlationbeiignored, as they are not so expressive.

Kimbar licks significantly more on non-training-dayabout twice as much). The interesting
thing is that he licks more “befor@hd “after training” on the NTDs. Still he licks evemore “after
training”. The reason for the reduced licking fregay can be that the training works as a mental
stimulus and thus reduces the suppressed intetatiperform action in the form of licking as it was
hypothesized in the introduction. If Kimbar is albdesense that training will take place and thus

licks less even before training, can only stay ssumption.

In addition, he spent less time licking when he fieore. Feeding logically mainly occurred in B
and at low attention, as he was totally relaxed wfeeding and he hardly reacted to anything
around him. He would even hardly move his headaws €personal observation) during feeding.
This relaxed state of mind probably also prevented from licking. Former studies have
furthermore shown that increased feeding time redwral stereotypies (Redbo & Norblad, 1997).
The comparisons also confirm that he spent sigmfiy more time in B or AB and at medium

attention after training on training days.

5.1.4 Akasha - changes in stereotypic behavior

All results from the analysis of Akasha have torbgarded with care, as the small N makes the
statistic analysis very vague.

As gnhawing makes up to six percent of the behalvmatern, a reflection is necessary: There
is one old, dead tree trunk in the middle of th&loar facility. An old metal feeder is attachedt{o
but was never filled. Akasha was the only one gulaly explore it thoroughly and gnaw on the

old wood (Rita would also do that, but very seldoAs this probably does not serve any feeding
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purpose and oral stereotypy does not only reféicking non food objects but also to chewing non

food objects (Latham & Mason 2010), the gnawing Wwé regarded here as a stereotypy. From
personal observation | can say that his state afdnwisible from ear/head posture, reaction to
environment and look of the eyes, was the sameudsgllicking, and comparable to the way

Kimbar and Rita looked during licking.

Akasha gnawed more, when he spent more time rhi. is logical as the tree trunk is located
in A. He also gnawed more when more food was avaiahe interacted more with the others
earlier in the year and on bad weather days. Agaeather has a negative influence on the
frequency of a stereotypy. Interactions between &aid others often took place in A, as Kimbar
often tended to interrupt any interactions with thmales in B. Gnawing also took place in A, so
this could be a reason for the correlation.

As only two feeding places were available for fingr giraffes in B, and Kimbar would usually
not let Akasha feed next to him, a full feeder dobk a stronger visual feeding stimulus than an
empty one, this triggering a feeding motivationAlkasha, that can not be followed as he would
probably want to. This could induce increased gngwHe also gnawed less when he fed more.

The reduction later in the year can have its neasdhe worse weather earlier in the year. As
data collection started in March, it was still ctihén and he gnawed more when weather was bad.

Additionally he gnawed more on training days, esgly before training. Possibly training
reduced his gnawing activity. There is no statatievidence for a reduction of gnawing after
training and on NTDs he hardly gnaws at all. Agdis result is not significant due to the little N
and a clear statement would be unrealistic. | psepbat, on days, when his intention to gnaw is

generally higher, training can reduce it again.

For licking, no correlations were found at all.llSon training days, there is a significant redoict

of licking after training. So, like gnawing, theabistereotypy was reduced due to training. As there
are no significant differences to the non-traindays, this is again relatively vague. The smallfN o
the non-training-days on the other hand makesris teafind reasonable results.

Akasha paced significantly more after training cairing days. These results are pretty vague as
there are only data from seven NTDs and he digpacé on any of them. Still it seems as if training
triggered pacing. He paced more when he also ruednaore. This is similar to Kimbar’s pacing
behavior. Akasha also seldom paced alone but whaillth line with another giraffe every now and
then. His pacing line was also longer than Cada’ie also spent more time in AB when pacing as

he had to cross this line.
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Pacing was reduced when many visitors were atztee Akasha was the only giraffe to
obviously react to visitors, as he had a closeati@iship to humans and was less afraid of them. He
would often watch people and stand in A attentivelg also reacted to cars and would run after

them. So external stimuli did reach his mind andlm@wved less signs of boredom.

5.2: Changes in other behavioral aspects:

5.2.1: Carla — changes in other behavioral aspects:

Carla spends more time standing still when het @itantion is low or when she spends more time
in A or feeding (which excludes ruminating and vatg). During good weather and before

training, her presence in Ais higher. This seemggchl, as she spends overall less time standidg an
more time pacing (in B) after training or when weatis bad. Furthermore, she seems to avoid
rain. Thus, bad weather keeps her under the shetere she usually spends her time with pacing.

As a logical consequence of the presence of thaefeen B, she hardly feeds in A.

When her overall attention is medium, she spendsenime in A. Together with the positive

correlation of standing and A plus standing and Atthis can be confusing at first sight. This can b
explained by the fact that she also walks a loA,imlthough there is no significant correlation as
walking serves mostly for a change of place andugcequally in every place. Her attention is
mostly medium when she walks much. From personakmfation it can be confirmed that her
attention is mostly medium during walking.

Carla usually spends most of her time in B, ansl ¢ven more on days when she walks less
(thus changes place less often) feeds more andl@svar attention, only during pacing in B, her
attention is medium.

A trend is visible over the whole observation pdriof five months: Time spent walking
increased with the date but reduced again aftesikavas gone. As she seems to react to weather,
this might also be due to the weather changes framer to summer. Her overall attention was
higher later in the year and after Akasha was gattkough licking is hardly performed by Carla,
there is a trend that she licked less later in ytbar/after Akasha was gone and after training.

Licking does not show any correlation with any otfaetor.

A distinct change is the increase of time spenckuag on training days after training. As feeding,
ruminating and licking hardly change, this must dage to a reduction of the other behavior

parameters, which were neglected in the analysestduheir little percentage-number. This could
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possibly have its reason in following thought: hrag could calm activity down, not only by
reducing the percentages of the most prominentiaes, but rather in reducing the number of the
different activities conducted over a period ofdinfurther data collection would be necessary to

clarify this point.

5.2.2: Rita — changes in other behavioral aspects:

After Akasha’s departure, further changes were orasade: The correlations indicate an increase of
time spent standing, feeding and spent in B (B atscelates positively with Date), while there was
a decrease of time spent walking, licking, watchamgl time spent in AB. High level of attention
was displayed less after he was gone. During fegesliie mostly stood still and due to the presence
of the feeders in B logically in B. So this candi&gibuted to an increase of time spent feeding.

This and the reduction of walking and watching banexplained as Akasha generally spent a
lot of time in the outdoor facility and she woulttem interrupt feeding, walk out of the shelter to
him, walk around slowly near or with him and watcér surroundings. She reduced this to a
minimum after he was gone and spent more time stgrehd feeding in B without these breaks

under the shelter. This also explains the set okations found with standing.

Walking intensity changed significantly after traig: on TDs as well as NTDs, she walks more
after training time (and vice versa stands lessr afaiining time and spends less time in B and more
in A). There are no differences between the timefore training in both sets, but there is a
significant difference after training: she walkseavnore after TDs than after NTDs. This indicates
that the training triggers walking activity addlly to an increase due to a daily rhythm. If tisis
positive or negative is hard to tell, as the bdmderfrom walking to pacing is very narrow and as
increased walking can also lead to increased pa€inghe other hand, it is good when the giraffe
moves and is active. As the differences in wallkang bigger than the differences in pacing, | regard
this result as a positive result from training.

The presence in A and AB also correlates positivatit before/after. This is logical as she (as
already mentioned) hardly walked in B but mostlylked in A and thus also passed through AB
when walking outside. Before training on TDs, heesence in AB was even higher than before
training on NTDs, this can also be regarded agm i increased movement but the origin can not
be clarified. She spent more time walking earlnethie year, which corresponds to the correlation of

walking and Akasha gone and probably has the sapiareation.
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To finish the reflection on the correlations, thestris discussed here: The explanations of the
correlations between standing and other factorstteecounter effects of changes in walking or
pacing frequencies, as these behaviors are muteatljisive: she stood more when her attention
was lower, after Akasha left, before training andew temperature was higher. When standing
more, she spent less time in B or AB and watchssl le

The time Rita spent watching was higher when glemtsmore time in AB, after training and
earlier in the year (which is aligned with the nga correlation with Akasha gone). During
watching, she usually either lingers in A or at therderline AB with a good view of the
surroundings. As she mostly watched during walkiagg she walked more after training and
earlier in the year, she also watched more therw#shing and ruminating are mutually exclusive
behaviors, it makes sense that she ruminated les® whe watched more, and vice versa. Her
attention was higher, the more she watched. Wheittention was higher, especially when it was
at Att3, she usually only watched as she did notimate or feed (which she rather did when she

was relaxed, thus at Attl) or anything else whandattentive.

Rita’s attention was mostly medium after trainimged, during good weather and when she fed
more. As the difference in attention is relativetyual on TDs and NTDs, this is probably due to a
daily rhythm, comparable to the differences in wadk She usually fed in a relaxed mood, but not
as relaxed as Attl. In contrary, she ruminated mdren being in a relaxed mood, meaning Attl.
The colder the weather, the more time she wasvatlomedium attention. Maybe this is due to
their natural habitat and giraffes get more vidilahen the temperatures are higher.
Her attention was higher when she spent more itimdeor AB, while it was lower in B. This is

logical as the external stimuli are buffered whiee s under the shelter.

A further difference with regards to the distinctiof TDs and NTDs is: More time spent feeding on
non-training-days: As there are no significantetéinces in the times before and after training in
both sets, but the percentage is constantly hight#re non-training-day’s data sets, this is hard t
explain. A theoretical explanation could be theldeing: as training triggers walking and
movement, the time spent still relaxed and feemgduced on training days. Maybe the treats the
giraffe gets during training stills their hungerdadnally, or at least the appetite. Still, thisviery
vague as it does not explain the differences irdtta before training time.
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5.2.3: Kimbar — changes in other behavioral aspects

Kimbar shows a broad range of behavioral differenddost of them can be explained from
personal observations during the data samplinggeri

Kimbar ruminated mainly when standing in A. Furthere his ruminating frequency was
increased when it was warm, when he paced morendweth he spent less time licking. Like the
other giraffes, he avoided rain or cold weather simeht more time outside when it was sunny and
warm. Mainly when he spent some time outside, heldvetand still and ruminate for a while. It is
interesting that he shows more ruminating, which s@gn of a relaxed state of mind, when he also
paced more. Probably there is no direct connedigiween these data, but the factors that induce
more ruminating also induce more pacing: for examgtanging place more often (correlation
between AB and pacing and A and ruminating).

Furthermore he ruminated more on training dayse@afly after training (which also meets
with increased attendance in A on training dayd)e Tncrease of ruminating is ways higher
(average 13,92/median 5,0® average 25,45/median 16,67) than the increaseaahg (average
1,33/median 0,08> average 5,15/median 0,00), so training might teagalming effect on Kimbar,
as ruminating is mainly performed at a relaxedesté&imind.

Differences in standing and walking are also fourd:walked less and stood more after Akasha
was gone. As he would often walk out to Akasha aitfter walk around near him, neck with him or
chase him, this change is obvious. This also expltkie correlation of walking and AB as he had to
pass the borderline more often. He mainly walkecenwihis attention was medium (thus also
watching more), and stood mostly when his attenti@s low. Vice versa, he stood more when
watching or necking less. When much food was alvkd]ehe would mainly stay in B and feed and
thus walk and watch less. After training, he tetwsalk more and watch more, as both behaviors
mainly occurred together. This is not confirmednsgigantly in the detailed analysis but will be
regarded as a trend that is also visible in thebmisithemselves.

Walking only makes up between three and six % af miovement pattern and standard

deviation is again pretty high, so a definite iptetation is as hard as with pacing.

Another change after Akasha’s departure is a réaluctf necking. This is logical as mainly the two
males necked and thus, after Akasha was gone, miwepatimulus was present. Later the year, he
necked with Rita every now and then for a few mamewhen necking with Akasha, both usually
walked slowly, this explains the negative correlatwith standing.
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Another factor that depends on temperature is @tenlt was more often medium during higher
temperatures. It was also higher when he spent rionghin AB, as he often stood there, watching
and observing his surroundings. It is interestimgf the frequency of Att2 was higher after Akasha
had been gone and after training. Maybe trainingwdated Kimbar to react more to his
environment. Social stress could have been acting auppressive force on his attention while
Akasha was still there. This is a vague guesspadress hormone measurements have been done.
Furthermore, he watched less when it was warnmeathen often conducted other behaviors.
He also spent more time in A and less time in ABdast before training) when it was warm, which
meets with the reactions of the other giraffes oadyweather. One interesting personal observation
was the following: Kimbar got more active with wanveather, but reduced his activity to a
minimum when it was really hot and sunny. Thistsivéis more obvious for him than for the others.

5.2.4: Akasha — changes in other behavioral aspects

Standing depended on his whereabouts: the morehtnspent in B, the more he stood still. During
standing he mainly ruminated or fed, thus watchess. When he was in A, he mostly walked and
watched. He also watched more when more food waikable, this could have the same reason as
the increased gnawing frequency and time spentiimé@n more food was available: a stimulus that
can not be followed and thus increasing time speAt attentive behavior like watching and finally

gnawing.

Feeding frequency depended on weather, he fed winea weather was good: Maybe because the
other giraffes — especially Kimbar — would leaventdre often then. He furthermore fed more
before training on training days. After trainings lattention was higher and he spent more time in
AB, which indicates increased movement. As he alaliked more after training, training probably
had a stimulating effect to his movement pattems fze did rather walk around than feed relaxed.
Maybe he also was satisfied with the treats hefigoh training, which might have lowered his
hunger or appetite. Walking frequency was increasken less people were around and when his
attention was higher. Att2/Att3 also correlate riegdy with visitors. It is hard to tell which iheé
cause and which is the result when talking abotginton and walking etc. It probably changes

together.

Interactions, specifically necking, occurred motteew he walked more together with another

giraffe, on bad weather days and earlier in the. yesanecking was mainly conducted while

walking with Kimbar in A, this is obvious. He algenerally walked more together with another

giraffe on bad weather days and earlier in the {@ad logically in A). His attention was mainly
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medium while doing so. The correlations betweenweather, A and Att2 also strengthen the
assumption that environmental factors, especiadigther and temperature, do have a strong
influence on movement parameters.

After training, he furthermore licked less and roated more. This goes well with the results that
he gnawed less after training and thus trainingvealhhave a positive effect on oral stereotypies.

As he ruminated more afterwards, his state of maens to be relaxed and calmed.

5.3: Conclusion:

The effects of training are two sided: Training l@apositive effect (of various intensity) on oral
stereotypy by reducing their frequency. Kimbar, I€aand Akasha show a reduction of
licking/gnawing activity after training on trainirgays.

On the other hand, training seems to trigger wallaotivity and locomotor stereotypy in the
form of pacing. Rita, Kimbar and Akasha paced nadter training on training days.

A possible explanation could be following: Duridgettraining, the giraffes get the treats out of
a keeper’s hand. They use their tongues to winditseof fruit and vegetable out of the hand and
often the keepers would even close their handsle so the giraffe had to strengthen its attetapt
grab the treat with its tongue. This is only alditthallenge, but it seems to be enough for the
giraffes to satisfy the urge to use their tongues imore complex manner than when feeding on
openly provided hay. This seems to have a highnpieleo reduce oral stereotypies as a short time
effect. This result meets with results from otherdges, where devices that demanded giraffes to
user their tongues in more complex manners proveedduce oral stereotypies (Bashaw et al. 2008;
Tarou et al 2008).

The locomotor stereotypy in contrary is triggertiak giraffes are firstly separated and the grid
walls between them are closed. So they are, inya eked up in a small enclosure for a while.
Furthermore they are asked to stand still and rexenaluring training. This restriction of movement
can result in an increased urge to walk and/or pdiegwards. The study of Bashaw et al in 2001
also came to the result that a small size of tld®on enclosure affected locomotor stereotypic

behavior negatively.

It is interesting, that weather has a measuralideteBad weather triggered pacing in Carla, pacing
and licking in Rita, licking in Kimbar and gnawimgAkasha. This might have its reason in giraffes
being ungulates of African savannah, and Europedch weather days are somehow stressful for

them.
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The departure of Akasha visibly affected the grolipere was a decrease of licking frequency for
Rita and a decrease of pacing for Kimbar. Thisrabably due to a reduction of social stress. On
the other hand, Kimbar licked more after Akasha wase. As already explained, this behavior
might fill the gap that opened in his normal bebawm A when Akasha left.

As Akasha was the youngest giraffe, still curionsl aised to close human contact, it is not
surprising that a high visitor number reduced rasipg activity as he would often watch people
then.

The results here only give information about shorte effects. Long time observation data is
unfortunately not available so there is no posgybtb compare stereotypic behavior in the time
before training was introduced in Vienna with theh&vior nowadays. It would furthermore be
interesting to observe the behavior in the newfigifaouse that is planned to be built over the next
years. All in all, the mental well-being of the affie group is regarded as unproblematic, as only
one of them (Carla) shows a really extensive fofipaging. Regarding the other three, stereotypies
are rather side effects and occur relatively seldomh not as persistent (maximum 15% -Kimbar
licking -, mainly below five percent). This gooderall shape could also be regarded as a positive

long term effect of the training, but there is naywof proving it.

For future training, the team could try to increéise effort the giraffes have to make to wind the
treats out of the keeper’s hands. One could alisd tf games for the giraffes where they have to
use their tongues even more to get food out of ¢icatpd devices. As they did not accept the
tongue twister in their enclosure, something ltkattshould be integrated into training.

As there is no other way to conduct training witlgards to separation and standing still etc, it
will be hard to change the setup in a way thatdeatluce pacing activity afterwards. Maybe this
can be taken into consideration when the new @irhffuse is built. Single enclosures should be
significantly bigger. It might also be interestitgythink about an outdoor training to get the deaf

moving in a purposeful way.

Reflection of the study itself:

Only few problems were faced in the study: Dataldanly be taken when weather was good, as
the doors to the indoor enclosure were closed.tDilee size and shape of the giraffe house and the
often high movement activity, all four giraffes ¢dunot be observed at a time in bad weather, when
the doors were open and the giraffes were ableatk inside. Due to a long bad weather period in
spring, the overall number of observed days is miowfer than expected in the beginning.
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Akasha’s departure date was only fixed one wedétrbde left. In the beginning of the study it
was already clear that he would leave, but the date open. Unfortunately his departure came
relatively early after the bad weather period dndgstlittle data is available for him.

One further objective of this study was to findied that the giraffes expect training also on
non-training-days and might wait outside the ddorde let inside. As the giraffes mainly spent

their time in B anyway, no obvious differences wseen or recorded.

66



6. Literature:

6.1 Scientific articles:

Bashaw, M., Tarou, L.; Sartor, R., Bouwens, N., Maki, & ,Maple, T. 2008. “Tongue twisters:
feeding enrichment to reduce oral stereotypy iaftgf. Zoo Biology 27/3 200 — 212

Bashaw, M.J., Tarou, L.R., Maki, T.S. and Maple, T.L., 200A survey assessment of variables
related to stereotypy in captive giraffe and okappplied Animal Behavior Science 73: 235 - 247

Bloomsmith, M. A., Laule, G. E., Alford, P. L., & Thurston, RL 1994. “Using training to moderate
chimpanzee aggression during feeding”. Zoo Biolb8y557-566

Bush, M., Fowler, M. and Miller, E. 2003. “Zoo and Wild¥mal Medicine”: 625-633

Broom, D.M. 1991. “Assessing welfare and suffering”. Belroc. 25: 117-123.

Carlstead, K. 1996. “Effects of captivity on the behaviorwild mammals”. In: Kleiman DG,

Allen ME, Thompson KV, Lumpkin S, eds. Wild mammadscaptivity—principles and techniques.

Chicago, London: The University of Chicago Preds/-33.

Carlstead, K. 1998. “Determining the cause of stereotypic d&trs in zoo carnivores: toward

appropriate enrichment strategies”. In: Shepherdd3dnMellen JD, Hutchins M, editors. Second
Nature: environmental enrichment for captive angn&lashington DC: Smithsonians Institution
Press: 172-183

Dagg A.l. and Foster, J.B. 1976. “The Giraffe, its Ibgy, behavior, and ecology”. Van Nostrand
Reinhold Publishers. U.S.A

Desmond, T., Laule, G. 1991. “Protected contact elephaaining”. Proceedings, American
Association of Zoological Parks and Aquariums, AsinDonference, San Diego: 606-613

Eilam D, Zor R, Szechtman H, Hermesh H. 2006. “Rituaisientypy and compulsive behavior in
animals and humans”. Neurosc.Biobehav. Rev.; 3@@§:7171

Hediger, H. 1950. “Wild animals in Captivity”. London: Buti®orth Scientific Publications LTD.
Jolly, L. 2003 “Giraffe Husbandry Manual”.

Latham, N., Mason G. 2010. “Frustration and preservatiostereotypic captive animals: Is a taste
of enrichment worse than none at all?” In BehaviBrain Research 211: 96-104

Laule, G. 1992. “Addressing Psychological Well-being: Tirag as Enrichment”. The shape of
enrichment 1, No 2. 11/12

Laule, G.; Desmond, T. 1993. Positive reinforcement trgras an enrichment strategy. The first
Environmental Enrichment Conference, Portland.

67



Laule, G., Keeling, M., Alford, P., Thurston, R., Beck,I992. “Positive reinforcement techniques
and chimpanzees: an innovative training programbc@edings of the American Association of
Zoological Parks and Aquariums Central Regionalf€amce, Dallas, TX.: 713-718.

Luttrell , L., Acker, L., Urben, M., and Reinhardt, V. 1994raining a large troop of rhesus
macaques to co-operate during catching: Analystb®time investment”. Animal welfare 3: 135 -
140

Maddox, S. 1992. “Bull elephant management. a safe altmeia Proceedings, American
Association of Zoological Parks and Aquariums, caimegional conference, Dallas: 376-384

Mason, GJ. 1991. “Stereotypies: a critical review”. Aninetigav 41:1015-37.

Mason, G., Mendl, M. 1993. “Why is there no simple wayrogasuring animal welfare?” Anim
Welfare 2:301-19.

Mason, GJ., Latham, N. 2004. “Can’t stop, won't stop:stereotypy a reliable animal welfare
indicator?” Anim Welfare 13(Suppl):57-69.

Mazur, JE. 1998. Learning and behavior. 4th ed. Uppedsddiver, NJ: Prentice-Hall, Inc.

Miller, B., Biggins, D., Vargas, A., Hutchings, MR., Hangp L., Godbey, J., Anderson, S.,
Wemmer, C., Oldemeier, J., 1998. “The captive emrrent and reintroduction”. Second nature—
environmental enrichment for captive animals. Wagtdn: Smithsonian Institution Press: 97-112.

Petto, A., Novak, M., Fingold, S., and Walsh A., 199Th¢é search for psychological well-being in
captive nonhuman primates: Information Sourcesier@®e and Technology Libraries 10: 101-127.

Phelps,A. 2004. Treatment and recovery of a traumatic septic dishof the fetlock joint of 1.0
reticulated giraffe, American Association of Zoogees, National Conference Proceedings.

Phelps A., McCartney, M. 2007. “Using a Fusion of Opdr@&wonditioning and TTEAM to Train
Giraffe Calves”. TTEM Connections: 10 — 16.

Phelps-Kinzley, A., McCartney, M. 2006. “Training 0.1 Reticulate@iraffe for Voluntary
Transabdominal Sonograms using Operant Conditiomind the TTouch Method”. American
Association Zookeepers, National Conference Pranged2006

Priest, G. 1991. “Training a diabetic drill (Mandrillusdcophaeus) to accept insulin injections and
venipuncture”. Laboratory Primate Newsletter 30 {1}

Pryor, K. 1984. Don't Shoot the Dog. New York, NY: SimarmdeShuster.

Redbo, I., Norblad, A., 1997. “Stereotypies in heiferse affected by feeding regime”. Applied
Animal Behavior Science 53: 193-202

Reinhardt, V., Cowley. D. 1990. “Training stumptailed monkeysacaca arctoides) to cooperate
during in homecage treatment”. Laboratory Primagevletter 29 (4): 9-10

Reinhardt, V., Cowley, D., Scheffler, J., Vertein, R., ancedder, F. 1990. “Cortisol response of

female rhesus monkeys to venipuncture in homecageus venipuncture in restraint apparatus”.
Journal of Medical Primatology 19: 601 - 606

68



Reynolds,G. 1975. “A Primer of Operant Conditioning”. Chiga IL: Scott, Foresman and Co.

Rushen,J., Lawrence, A., Terlouw, C. 1993. “The motivatb basis of stereotypies”. Stereotypic
behavior: fundamentals and applications to welférallingford: CAB International: 41-64.

Shepherdson,D. 1998. Introduction in Second Nature: “Enviromta@ Enrichment for Captive
Animals”, ed. D. J. Shepherdson, J.D. Mellen, andHutchins. Smithsonian Institution Press:
London.

Savory, C.J., Maros, K., 1993. “Influence of degree obdarestriction, age, and time of day on
behavior on boiler chickens”. Behav. Processed29:190.

SwaisgoodR. R. and Shepherdson D. J., 2005. “ScientificrApphes to Enrichment and
Stereotypies in Zoo Animals: What's Been Done aréi&' Should We Go Next?” Zoo Biology 24:
499-518.

Turkkan, J., Ator, N., Brady, J., and Craven, K. 1989. “Beg chronic catheterization in
laboratory primates”. Housing, Care, and PsychcklgiVell-Being of Captive and Laboratory
Primates, ed. E. Segal, 305-322. New York: Noyddi€ations.

Tarou, L., M.J. Bashaw. 2006. Maximizing the effectivemesf environmental enrichment:
Suggestions from the experimental analysis of biehawn: Applied Animal Behavior Science 102
(2007) 189-204

Tarou L. R., Bashaw, M.J., Maple, T. L. 2000. “Sociatathment in Giraffe: Response to Social
Separation”. Zoo Biology 19: 41-51

Tarou L. R., Bashaw, M.J., Maple, T. L. 2003. “Failuré @ Chemical Spray to Significantly
Reduce Stereotypic Licking in a Captive GiraffebazBiology 22: 601-607

Tarou-Fernandez, L., Bashaw, M.J., Sartor, R.L., Bouwens, N.R., MakiS. 2008. “Tongue
Twisters: Feeding Enrichment to Reduce Oral Stgpgoin Giraffe”. Zoo Biology 27: 200-212

Terlouw, E.M.C., Lawrence, A.B., lllius, A.W., 1991. Inflnees of feeding level and physical
restriction on development of stereotypies in sodwsm. Behav. 42, 981-991.

Winhall, W. R., 1994. “Walrus enrichment through husbartdaining”. The Shape of Enrichment
3; No. 3,9-11

Winhall, W. R., 1998. “Training as Enrichment at Wild ActtiThe shape of Enrichment 7(3): 12-
14

Williamson, K., Scarpuzzi, M., 1993. “At Sea World, Pleasigghe Key to Enrichment”. The
Shape of Enrichment: 2(4): 13-14

Weeks,A. 2002, “The Effect of High Fibre Hay on the Rumaiion of Captive Giraffes”. Annual
Symposium on Zoo Research, Bristol Zoo Garden22420-

Zayan, R. 1991. “Summery and perspectives: individualgratt of stress response”. Behav. Proc.
25: 205-209

69



6.2 Webpages:

http://www.who.int/mediacentre/factsheets/fs220/6109.10
http://www.iucnredlist.org/apps/redlist/details/941@® 16.09.10
http://zookeepersjournal.com/wiki/index.php?titlarade 15.09.10
http://www.enrichment.org/ 16.09.10

70



7. Attachments:

7.1: Ethogramm Giraffe (Giraffa camelopardalis):

7.1.1: Movement:

W - Walking: Both feet on one side move forward almost in unidre head moves in synchrony
with the feet and helps the giraffe to maintairbi#ggance. Slow and controlled movement.

W - Walking alone
W2 — Walking with other giraffe

G - Gallop: Hind legs are almost simultaneously brought fodieamnd spread, thus overreaching the
forelegs. Neck is elongated and moving rhythmicdlhe tail is twisted over the back and switched
regularly. Fast movement, up to 50 hm/hrs.

(GP — galloping playful — jolting, bolting, swingjrhead
GF — galloping fearsome — when scared, head/negigist up, ears flinched back)

G — galloping alone
G2 — galloping with other giraffe

P - Pacing:Walking back and forth or in circles or eights mtamously and repeatedly.

L - Lying: Lying down on their withdrawn legs, neck mostlod time upright. Deep sleep with
head and neck down is rare during day.

S - Standing still: Standing still, legs not moving. Head erect ordosd to feed.

7.1.2: Attention:

1 — Low/relaxed:Low body tension, body relaxed, head and neck eEtv@8° & 60°. Ears relaxed
and sideways, eyes not fixing anything particular.

2 - Medium interest: Head turned towards object/situation of intereatsKlirected forward in
same direction. Eyes fixing object/situation oemst. Neck erected. Still chewing, if
feeding/ruminating.

3 — High interest: Neck and head straight up, eyes wide open anagfigbject/situation of interest.
Ears erected and facing forward, high body tenstirewing movements stopped.

4 — Alarmed: Head and neck +90°, highest body tension, ealdriticbackward and forward.

Maybe mini-flights, then turning around and facpwential threatening object again. Eyes wide
open. No chewing movements.
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7.1.3: Behavior:

L — Licking: Licking non food items repeatedly, wrapping thegoe around iron bars or licking
the walls or doors.

F — Feeding:Wrapping tongue around food item (hay) or takingp with the lips to bring it into
the mouth. Chewing & swallowing food.

R — Ruminating: Food is brought up to the mouth again from tloenstch and re-chewed
repeatedly.

W — Watching: Giraffe is neither chewing anything, nor movingahubut only watching its
surrounding.

| — Interaction: Active approach to other individual (human or deafvith clear interest. Not just
passing by by incident or touch when walking ardteetling together. Usually approaching head
first, watching individual of interest intenselydasniffing it first (humans) before (when at all)
touching. Contact to humans usually just short \Wis/nose and tongue. Giraffe in active role, not
passively being touched.

Contact to other giraffes: rubbing/pushing partbedd/neck against other giraffe, swinging head
against other giraffe or sniffing it.

IG — Interaction with other giraffe

IX — Sexual interaction with other giraffe — Urinsttag, following, sniffing/licking, nudging,
mounting.
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7.2: Data sheet for the data collection:

10. Erklarung
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8: German abstract:

Stereotypien sind ein typisches Zeichen fur einestties mentales Wohlbefinden bei Tieren, die in
Gefangenschaft gehalten werden. Sie variieren starkihrer Intensitat und Auspragung.
Suboptimale Haltung und schlechte Umweltbedingurigegmen als Grund fur schlechtes mentales
Wohlbefinden solches Verhalten auslésen, oder -es@®hon vorhanden — verstarken.

Tieren in Gefangenschaft fehlt im Normalfall dieddlichkeit die ganze Bandbreite an
Verhaltensaspekten ihrer Art auszuleben. Sie miussenBeispiel nicht aktiv nach Nahrung oder
Geschlechtspartnern suchen oder Fressfeinde vesmeiei den meisten Arten werden arttypische
Verhaltensweisen, der Drang ein Territorium zu kgaén oder sich Nahrungsquellen oder
bestimmte Gebiete gegen Andere abzusichern vompflegern oder der Anlagenbeschaffenheit
eingeschréankt. Diese Einschrankung des normalenhaltensspektrums hat oft negative
Auswirkungen auf das Verhalten eines Tieres: Problém Sozialverhalten, repetitives Verhalten,
Langeweile, selbstdestruktives Verhalten etc. kénrdaraus resultieren. Stereotypien sind
verkimmerte Ausdriicke von Verhaltensweisen, die grand der Lebensumstande in

Gefangenschaft nicht in ihrer vollen Bandbreitegalebt werden kbnnen.

Um dieses Fehlen von adagquaten mentalen Stimulie—f{dt einen stabilen mentalen Zustand
notwendig waren — auszugleichen, werden verschaeefirten von Enrichment und Training
angeboten. Zusatzlich dazu sollten Tiere von ihferpflegern die Mdglichkeit erhalten, ihre
Umwelt aktiv zu beeinflussen. Dadurch koénnen stgyes Verhalten, Stress, Angst und

aggressives Verhalten reduziert werden (Laule &iesd, 1993).

Diese Studie befasste sich im Detail mit den E#akton Training mit positiver Verstarkung auf die
vier Giraffen im Zoo Schonbrunn, Wien im Jahr 201\erschiedene Verhaltensaspekte,
hauptsachlich Stereotypien, wurden an Trainingstagad Nichttrainingstage analysiert. Ich
erwartete dass Stereotypien an Nichttrainingstagehvor Training intensiver ausgelebt werden.
Eine Reduzierung von stereotypem Verhalten wurdé/atbesserung des geistigen Wohlbefindens
betrachtet.

Die Ergebnisse zeigen, dass das Training zwal@aiszeiteffekt orale Stereotypien verringert,
dafur aber lokomotorische Stereotypien verstarkts Bblecken futterfremder Objekte (Licking)
hat sich bei drei der vier Giraffen verringert, weid stereotypes Hin- und Herlaufen (Pacing) sich

bei drei von vieren verstarkt hat.
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Vermutlich hat die Art der Durchfihrung des Tramsneinen Stimulus fir vermehrte
Zungenaktivitat geboten, aber im gleichen MomentBiewegungsfreiheit innerhalb des Stalles so
eingeschréankt, dass diese Verschiebung zustande kam

Wetter beeinflusste stereotypes Verhalten zusétzlRacing verstarkte sich an Tagen mit
schlechtem Wetter. Der Umzug des jungen Manncheanh ftalien flihrte auch zu Veranderungen
des Verhaltens bei der Gruppe: Pacing und Lickettyzierten sich bei zwei Giraffen, wahrend sich
bei einer das Licking verstarkte. Verdnderungen Tragesablauf und Reduzierung von
Langzeitstress konnten hierfir die Ursache seisgdaamt haben Stereotypien nur einen kleinen

Prozentsatz des taglichen VerhaltensspektrumsideGiraffen ausgemacht.
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