
Department of Physics, Chemistry & Biology 

Bachelor thesis 16 hp 

 

Enclosure utilization and space preference in 

captive dholes (Cuon alpinus) 

Ida Milton 

LiTH-IFM- Ex–13/2792–SE 

 

Supervisor: Matthias Laska, Linköpings universitet 

Examiner: Anders Hargeby, Linköpings universitet 

 

Institutionen för fysik, kemi och biologi 

Linköpings universitet 

581 83 Linköping 



  

Rapporttyp 
Report category 

 
Examensarbete 

C-uppsats 

Språk/Language 

Engelska/English 

Title- 

Enclosure utilization and space preference in captive dholes (Cuon alpinus) 
 
 

Author- 

Ida Milton 

Abstract- 

Knowledge of how animals utilize their space can be important when they are held in captivity. 

This is especially true for animals that are on the edge of extinction as such knowledge can 

possibly help to improve their captive breeding programs. One of these animals is the dhole, 

Cuon alpinus. The aim for this study was to assess how the dholes at Kolmården zoo utilize their 

space, if they share space and if they prefer to use specific pathways. The study took place at 

Kolmården zoo during 12 days and included a total of 72 hours of visual observation. A 

summarized map, with subdivision into 14 zones, of the dholes’ enclosure was used when 

recording the dholes’ location. For location recordings scan sampling was used. The dholes 

showed marked differences in utilization of zones ranging from the most popular zone with 1341 

markings to the least popular zone with 71 markings. There was a clear preference for three zones 

during the whole observation period. No marked differences for utilization of zones were found 

between feeding vs. non-feeding days and morning vs. afternoon. Furthermore, the dholes showed 

a tendency for sharing space and utilization of two pathways. This project makes it evident that 

the dholes at Kolmården zoo prefer certain zones within their enclosure. This is probably due to 

that the zones preferred provides locations with access to resting, lookout possibilities etc that is 

important for the dholes to express a natural behavior. 

ISBN 

LITH-IFM-G-EX 13/2792SE 

__________________________________________________ 

ISRN 
__________________________________________________ 

 

 

ISSN 

Title of series, numbering                     

 

Supervisor- Matthias Laska 

 

Location- Linköping 

Keywords- 

Dhole, Cuon alpinus, Space utilization , Space preference, Enclosure utilization 

Datum/Date 

29/5-2013 

URL för elektronisk version 

Institutionen för fysik, kemi och biologi 

Department of Physics, Chemistry and 

Biology 

 

Avdelningen för biologi 

Instutitionen för fysik och mätteknik 



 

Contents 

    

Foreword……………………………………………………………….3 

1 Abstract ............................................................................................... 4 

2 Introduction ......................................................................................... 4 

3 Materials and Methods ........................................................................ 6 

3.1 Observation area and animals ...................................................... 6 

3.2 Housing ........................................................................................ 7 

3.3 Experimental design and sampling method ................................. 7 

    3.4      Data analysis ............................................................................... 8 

4 Results ................................................................................................. 9 

4.1 Utilization of zones ...................................................................... 9 

4.2     Utilization of zones- Feeding days and Non-feeding days  .......... 11 

4.3 Utilization of zones – Morning and Afternoon .......................... 13 

4.4 Utilization of zones – Sharing space .......................................... 15 

4.5 Utilization of pathways .............................................................. 16 

5 Discussion ......................................................................................... 17 

5.1 Utilization of zones .................................................................... 17 

5.2     Utilization of zones- Feeding days vs. Non-feeding days  ........... 19 

5.3 Utilization of zones – Mornings vs. Afternoons ........................ 20 

5.4 Utilization of zones – Sharing space .......................................... 20 

5.5 Utilization of pathways .............................................................. 21 

5.6 Improvements and further studies .............................................. 22 

 



 2 

 

5.7 Conclusion.................................................................................. 22 

6 Acknowledgements ........................................................................... 22 

7 References ......................................................................................... 23  



 3 

FOREWORD 

This report is a bachelor degree thesis (16 ECTS) based on a project 

performed between March and May of 2013. The project was done in 

collaboration with two fellow students, Michaela Hansson and Ann-

Marie Malmqvist.  The collaboration included planning of the project, 

collecting and analyzing data. After the practical part of the project each 

student wrote an individual report.  
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1 Abstract 

Knowledge of how animals utilize their space can be important when 

they are held in captivity. This is especially true for animals that are on 

the edge of extinction as such knowledge can possibly help to improve 

the success of their captive breeding programs. One of these animals is 

the dhole, Cuon alpinus. The aim of this study was to assess how the 

dholes at Kolmården zoo utilize their space, if they share space and if 

they prefer to use specific pathways. The study took place at Kolmården 

zoo during 12 days and included a total of 72 hours of visual observation. 

A summarized map, with subdivision into 14 zones, of the dholes’ 

enclosure was used when recording the dholes’ location. For location 

recordings scan sampling was used. The dholes showed marked 

differences in utilization of zones ranging from the most popular zone 

with 1341 observations to the least popular zone with 71 observations. 

There was a clear preference for three zones during the whole observation 

period. No marked differences for utilization of zones were found 

between feeding vs. non-feeding days and morning vs. afternoon. 

Furthermore, the dholes showed a tendency for sharing space and 

utilization of two pathways. This project makes it evident that the dholes 

at Kolmården zoo prefer certain zones within their enclosure. This is 

probably due to the fact that the zones preferred provide locations with 

access to resting, lookout possibilities etc. that are important for the 

dholes to express a natural behavior. 

2 Introduction 

The 37 species of the family Canidae vary markedly in their behavioral 

ecology. One variation concerns the size of their home ranges (Gittleman 

& Harvey 1982) which some researchers suggest to correlate with body 

size and prey density. A larger body size means higher metabolic needs 

and this would increase the size of the home range. If prey density is high 

canids tend to have smaller home ranges (Rich et al. 2012) because the 

possibility of obtaining prey is high and does not require a predator to 

cover long distances. The home range of canids often includes different 

habitats (Fox 1984, Gurarie et al 2011, Janko et al 2012). The kind of 

habitat included in the home range depends on the canid´s preference for 

prey and denning sites. A preferable home range includes hunting areas 

with good movement opportunities and prey availability. For rest and 

denning sites the landscape has to be suitable for excavating dens 

(McLoughlin et al 2004) and it has to provide cover for an animal to be 

able to hide (Kaartinen, Luoto & Kojola 2010).  
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To understand the defining aspects of a home range it is also valuable to 

have an insight in how the home range is utilized. The movement and 

location of canids in their home range can differ depending on season, 

coexistence with prey- or other carnivore species etc. During summer 

months the movements are mainly associated with acquisition and 

transport of food back and forth from the den because of the constant 

need for the care of pups (Demma & Mech 2009). During autumn and 

winter, in contrast, the animals need to move longer distances and in a 

rotational matter. This is thought to be an action to avoid potential loss of 

prey availability and to maintain a territory (Demma & Mech 2009) 

during these months of scarce food supply.  

Knowledge of how canids utilize their space can be important when held 

in captivity. Because of their territorial behavior and wide range they can 

sometimes be difficult to keep under captive conditions. These behaviors 

can implicate a risk of developing stereotypic behavior and stress. This, 

in turn, can lead to problems such as poor health and high pup mortality 

(Clubb & Mason 2007). Knowledge about how captive animals move in 

and use the available space can be helpful, for example, when providing 

enrichments, which can prevent these problems. One of the canid species 

that experience breeding problems in captivity is the dhole (Cuon 

alpinus). 

The dhole is held in captivity mostly in Europe with approximately 105 

individuals, which stands for 66 % of the total captive population 

(Maisch 2010). In nature the dhole is distributed in south Asia but is most 

abundant in protected areas of southern and central India (Durbin et al 

2003). This fox-like canid lives in family groups of 5- 10 individuals but 

has also been reported comprising as many as 18 individuals in one pack 

(Durbin et al 2003). According to a field study done by Michael W. Fox 

in 1984 a group of 13 dholes frequently used an area of 20 km
2
, covering 

a maximum of 40 km
2 
and averaging a daily walking of 1.8 km. They 

hunt cooperatively and each individual displays different roles, such as 

lookout and taking the first grab at the prey (Durbin et al 2003). Roles 

can also be found during denning season. There is often a dominant pair 

that breeds, but when taking care of pups there are often nannies giving 

them food, guarding them while they play etc. (Maisch 2010).  

This highly social canid is on the edge of extinction with less than 2500 

individuals left in the wild (Maisch 2010). This makes it even more 

necessary for captive breeding programs to ensure the dholes´ welfare. 

One successful example is the breeding of dholes at Kolmården zoo in 

Sweden.  
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This study aims to investigate how the dholes at Kolmården zoo utilize 

their enclosure and if they prefer specific areas rather than others. The 

aim was also to analyze if the dholes share space with other members of 

the pack and if they frequently use particular movement paths.  

This study provides background data for a follow up study, which will 

examine the dholes´ reactions to different types of olfactory enrichment.   

3 Materials and methods 

3.1 Observation area and animals 

The study took take place at Kolmården zoo, near Norrköping, Sweden. 

The dhole enclosure was situated outdoors with no available indoor area. 

The animals were the 12 members of Kolmården zoo´s dhole pack. It 

consists of seven females and five males. The social organization of the 

pack is one older breeding pair and their offspring. The breeding pair was 

born in 2005 and is from the original pack at the beginning of keeping 

dholes at Kolmården. They originated from France and Great Britain. The 

offspring in the pack was born in 2012 and two older offspring in 2008 

and 2010, respectively. During the data collection period the breeding 

female gave birth to a new litter of 7 pups and was therefore not as 

apparent as the others members of the pack. Because of the social 

organization with only one specific breeding pair castration has not been 

necessary. The breeding pair is identified by key exterior marks and the 

rest of the pack is not individually identified. For a description of the 

dhole`s appearance see Figure 1.  

 

Figure 1. A picture of a dhole´s appearance. (Picture taken at Kolmården Zoo 
in -2013) 
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3.2 Housing 

The enclosure comprises two separable parts, one larger and one smaller 

part. The dholes have, except during cleaning and supplement of food, 

access to both these parts. The total area of the enclosure is 2852 m
2
. The 

dholes are fed three times a week, on Mondays, Wednesdays and Fridays, 

but this schedule can be varied if needed. Feeding time on a given day is 

irregular so that it is not anticipated by the animals. The caretakers 

provide them with beef or horse meat. Two times a day, in the morning 

and afternoon, the dholes are counted by the caretakers. On these 

occasions the dholes may get some meat treats to attract their attention. 

Cleaning of the enclosure occurs when needed. The dholes are provided 

with enrichment on a regular basis. This can be cardboard boxes with 

herbs, horsetails etc.  

3.3 Experimental design & sampling method 

I drew a map of the enclosure (Figure 2) that includes 14 zones all of 

which can be utilized by the animals. The division of the zones is based 

on the enclosure`s topography and furnishing, such as trees, roots, dens, 

rocks and water area. To better grasp the map zones evident landmarks, 

such as rocks, trees and water area, were illustrated and described (Table. 

1). All 14 zones are approximately of equal size. In order to observe all 

zones simultaneously, they were divided between two observers. Every 

observer was responsible for a number of zones and had an observation 

post that allowed for convenient visual scanning. These observation posts 

were behind the enclosure and where the separation of the enclosure can 

occur (see Figure 2). ). The observer behind the enclosure was 

responsible for zones 1-4 and 6. The observer situated by the separation 

area was responsible for zones 5 and 7-14.  

Data was collected using scan sampling. Every five minutes each of the 

observers marked on the map (in their responsible zones) the location of a 

dhole. The breeding female spent, as mentioned earlier, the majority of 

the time in the closed part of the den in zone 9 (Figure 2). If a dhole was 

moving the observer indicated this by an arrow pointing in the direction 

of its movement.  After one hour the dots of each observer were 

summarized per zone into a new map to include all locations of dholes 

and movements in zones for that hour. This was done for six hours a day 

during 12 days, between April 15
th

 and May 4
th

 of 2013. These 

observation days included 6 feeding- and non-feeding days, respectively. 

On every summarized map the time and date of the observation was 

recorded. Any occurrence that may have affected the dholes’ behavior 

such as weather, feeding etc. was also recorded. 
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Figure 2. The subdivided map, with 14 zones, of the 
dholes´enclosure at Kolmården Zoo.  

Table 1. Description of the 14 zones and their landmarks.  

 

3.4 Data analysis 

To assess possible differences in utilization of zones of the enclosure an 

analysis of variance (ANOVA) was used. If the ANOVA gave a 

significant result, a pairwise Wilcoxon signed rank test for related 

samples was used. This was done to assess which zones were used 

significantly more or less often than other zones. For all statistical tests a 

significance level of 0.05 was used.  

Zone Enviornmental features

1 Area containing a cliffside with ledges of different hights and a few smaller  trees and rocks scattered.

2 A slightly rugged area with a few scattered trees with a smaller den.

3 An area with a big uprooted tree resting on a stump. The area also contains a smaller assemblage of trees.

4 Dense assemblage with pine trees in an other flat area.

5 An area containing a slope towards the water with a few groups of trees.

6 A ditch with water under the visitor bridge.

7 A rock of elongated shape that emerges from the ground and an assembledge of trees to the right. 

8 A downwards slope towards the water area. Bigger rock at the top of the slope.

9 Greater housing den located under a knoll with a few trees on top. Scattered throughout the area is a few trees and smaller rocks.

10 Water area and a slight grass slope going towards it.

11 Secluded area containing den site. Rock assembledge to the right of the den. Scattered trees throughout the area.

12 Secluded area containing a water part and a slightly rugged grassy area with a few assembledges of trees.

13 Secluded area containing smaller cliffside.

14 Isolation area filled with straw. The observers is not able to to see into this area.
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For comparison of zone use during feeding- and non-feeding days and 

during mornings and afternoons I calculated the total utilization 

frequency for each zone. From this I compared each zone´s utilization 

frequency for feeding vs. non-feeding days and mornings vs. afternoons, 

respectively.  

4. Results 

4.1 Utilization of zones 

The dholes utilized all of the zones during the observation period. The 

total number of observations for the dholes’ utilization of zones ranged 

from1341 for zone 2 to only 71 for zone 10. These results do not provide 

any information whether the dholes preferred specific areas within a 

given zone. With the exception of zones 10, 13 and 14 all other zones had 

a noticeable location which the dholes preferred.  This location is 

interpreted as the hot spot of that zone (Figure 3).  

 

Figure 3. A summarised map of the total number of observations of a dhole 
being present in a given zone and the location of hotspots. Numbers in black 
indicate zones, and numbers in blue indicate the total number of observation 
of a given zone.  

The 14 zones of the enclosure clearly differed in popularity.  Figure 4 

shows that the most popular zone was zone 2 with a utilization frequency 

of 17 %. The least popular zones, in contrast, were zone 10 and zone 13 

with 0.9 and 1.3 % of utilization frequency.  
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Figure 4. Utilization frequency of the 14 zones during 12 days of observation. 

An analysis of variance showed a significant difference in utilization of 

the zones (p=0.0, p<0, 05). Pairwise Wilcoxon signed rank tests found 

significant differences in utilization between specific zones and are 

summarized in Table 2. This allowed for a ranking of the zones according 

to their popularity. The ranking is from highest to lowest popularity. A 

significant difference between two zones is indicated by a “>” symbol 

and a “/” symbol indicates no significant difference between the two 

zones. 
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Table 2. P-values from pairwise Wilcoxon signed rank tests 
comparing all 14 zones. Grey scale cells and bold numbers 
represent a significant difference between the two zones (P<0.05).  

 

4.2 Utilization of zones – Feeding days and Non-feeding days 

During the whole observation period all zones were utilized independent 

of whether it was a feeding day or not. For an overview comparison, 

calculations of the utilization frequency were made for all feeding and 

non – feeding days separately.  During feeding days zones 9 and 2 were 

more frequently utilized than the rest of the zones, with 17. 3 and 16.5 % 

of the total observations. Least frequently utilized were zones 10 and 13 

with 0. 8 and 1 %, respectively (Figure 5). 

  

Zone 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 / 0.003 0.017 0.017 0.126 0.29 0.005 0.185 0.003 0.084 0.003 0.045 0.038 0.083

2 / 0.009 0.007 0.003 0.003 0.009 0.003 0.17 0.003 0.003 0.388 0.003 0.003

3 / 0.556 0.209 0.007 0.126 0.004 0.06 0.003 1 0.209 0.004 0.147

4 / 0.398 0.005 0.155 0.078 0.021 0.003 0.875 0.17 0.005 0.327

5 / 0.147 0.031 0.147 0.017 0.003 0.53 0.028 0.005 0.666

6 / 0.003 0.556 0.003 0.003 0.025 0.031 0.031 0.182

7 / 0.005 0.17 0.003 0.065 0.61 0.003 0.041

8 / 0.003 0.005 0.038 0.034 0.013 0.388

9 / 0.003 0.007 0.875 0.003 0.021

10 / 0.003 0.005 1 0.005

11 / 0.17 0.005 0.272

12 / 0.005 0.108

13 / 0.021

14 /
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Figure 5. Utilization frequency of the 14 zones for the 6 feeding days.  

These results can be utilized to make a ranking for the different 

popularity of the zones during feeding days. The ranking is from highest 

to lowest popularity. The symbol “=” indicates that the zones had the 

same utilization frequency. 

Zone 9-2-7=12-11-4-3-14-8=1-6=5-13-10 

On non-feeding days, the distribution of utilized zones differed from that 

on feeding days. The higher frequencies were directed to zones 2 and 12 

(17.5 and 15.8%) While zone 10 was the least frequently utilized zone 

with 1 % (Figure 6). 
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Figure 6. Utilization frequency of the 14 zones for the 6 non-feeding days.  

The ranking according to results in Figure 5 is as follows. The ranking is 

from highest to lowest popularity. 

Zone 2-12-7-9-3-5-14-4-11-8-6-1-13-10 

4.4 Utilization of zones- Morning and Afternoon    

For an overview comparison, calculations of the utilization frequency of 

zones were made for the mornings and afternoons in the observation 

period separately. During the mornings, zone 12 was the one with the 

highest frequency of 23.4 %. Zones 10 and 13, on the other hand, had the 

lowest frequency of utilization with 0.5 and 0.2% (Figure 7).  
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Figure 7. Utilization frequency of the 14 zones for all mornings of the 12 days 
observation period.  

Results shown in Figure 7 resulted in a ranking of zones according to 

their different popularity during mornings. The ranking is from highest to 

lowest popularity. The symbol “=” indicates that the zones had the same 

utilization frequency. 

Zone 12-9-2-11-14=7-4-3-5-1-6-8-10-13 

The same calculations were made for the afternoons. As shown in Figure 

8, the most popular zone was zone 2 with the highest frequency of 20.3 

%. Also shown is that afternoons had zone 10 as the least popular zone. 

Zone 10 had a frequency of utilization of 1.3 %. In common with 

mornings, all zones were utilized during the afternoon.  
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Figure 8. Utilization frequency of the 14 zones for all afternoons of the 12 day 
observation period.  

The same ranking method used for the mornings was also used for the 

afternoon. The symbol “=” indicates that the zones had the same 

utilization frequency. The ranking is from highest to lowest popularity.  

Zone 2-7-9-3-4-11-8-5-14-6=12=1-13-10 

4.5 Utilization of zones – Sharing space 

No statistical analysis was made on the tendency of the dholes to share 

space. Instead I calculated an average number of dholes sharing the same 

zone per observation hour. This was done for the total 72 hours of 

observation and for each zone. Table 3 shows the results in number of 

hours that the dholes shared space with 1, 2, 3,4,5,6 etc. other animals for 

each zone.  
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Table 3. Total number of hours the dholes shared space with an average of 2-
12 animals per zone. 

 

In all zones, except zone 10, the dholes shared space as at least two 

individuals. All zones, except one, has dholes frequently utilizing it for 

sharing space which indicates that they did not avoid sharing space with 

each other. The dholes shared space for at least one hour in all zones 

except for zone 10. The zone with the highest number of hours with 

dholes sharing the zone was zone 2 with 21 hours with an average of 2 

dholes. Zone 2 was also the zone with the highest number of sharing 

hours overall. Additionally, Zone 12 had the highest average number of 

dholes sharing the same space with 7 dholes. No observations were made 

with higher than 7 animals in the same zone (see Table 3).  

4.6 Utilization of pathways 

During the observation period I also recorded the dholes’ movement. This 

was not statistically analysed. A movement was indicated by an arrow 

which had the direction of the dhole’s movement. The dholes utilized the 

whole enclosure and had varied movement patterns. This resulted in only 

few frequently used pathways. Figure 9 shows the pathways used 

frequently by the dholes.  

Number of animals

Zones 2 3 4 5 6 7 8 9 10 11 12 0/1 

1 1 1 0 0 0 0 0 0 0 0 0 66

2 21 12 1 0 1 0 0 0 0 0 0 37

3 8 3 0 0 0 0 0 0 0 0 0 61

4 7 2 1 0 0 0 0 0 0 0 0 62

5 3 1 0 0 0 0 0 0 0 0 0 68

6 3 0 0 0 0 0 0 0 0 0 0 69

7 11 4 2 1 0 0 0 0 0 0 0 54

8 1 0 0 0 0 0 0 0 0 0 0 71

9 17 5 0 1 0 0 0 0 0 0 0 49

10 0 0 0 0 0 0 0 0 0 0 0 72

11 12 0 1 0 0 0 0 0 0 0 0 59

12 4 5 3 1 3 1 0 0 0 0 0 55

13 0 1 0 0 0 0 0 0 0 0 0 71

14 1 1 1 1 0 0 0 0 0 0 0 68
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Figure 9. The enclosure map with arrows indicating the pathways frequently 
used by the dholes of Kolmården zoo. Numbers in black indicate zones, and 
numbers in blue indicates the total number of observations for a given zone. 

Only two frequently used pathways were observed. One frequently used 

path was along the water and parallel to the walkway of the visitors. The 

other path frequently used stretched from zone 11 to 2 along the fence in 

the back part of the enclosure (see Figure 9).  

5 Discussion 

Knowledge of the dholes’ enclosure utilization is important for 

understanding their behavior in captivity. This can be especially 

important to improve ongoing captive breeding programs, which aim at 

saving the dhole from extinction. Additionally, knowledge of space use 

by the dhole helps in understanding more about the behavior of these yet 

not much explored canids in the wild. The aim of the present study was 

therefore to examine if the dholes preferred certain zones or pathways 

inside their enclosure and if they tended to share their space or to stay 

apart from other pack members.  

5.1 Utilization of zones 

According to the results the dholes displayed clear preferences for 

different zones inside their enclosure and for certain locations within 

these zones (hotspots, see subchapter 4.1). In the wild the dholes’ habitat 

has different subparts such as more than one den and often a play area 
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(Fox 1984). In Kolmården the animals also have multiple denning sites in 

their enclosure (Figure 2). It is therefore understandable that the dholes 

utilized different zones and locations because that is part of their daily 

routine in the wild as well. Dholes are diurnal hunters and can adjust their 

hunting activity to the weather conditions. During the present project the 

weather comprised rain, cloudiness and sunshine. The varied weather can 

then be a factor for the animals to actively choose different zones at 

varied hours of the day. Additionally, the dholes are not in their natural 

habitat with no rainy or dry season. Dholes are also known to utilize a 

range of different vegetation types in their habitat (Durbin et al 2003) 

which is in line with my finding that the animals utilized all zones during 

observations (Figure 3). Due to this I can state that they probably did not 

exclude any zone because of the presence of non-preferable vegetation. 

The two most preferred zones were zone 2 and zone 9 (Figure 3). One 

possible reason why zone 2 was most popular is that it has a den site, 

which also was the hotspot of that zone (Figure 3). This is the den site 

which is most out of sight for the visitors. It was also not as frequently 

visited by caretakers. In other words, it is the den with the least 

disturbance from humans. The den site also served as a lookout post. It is 

located at a higher altitude which can be a property for serving as such. 

As suggested by H. Maisch (2010), a den should be constructed as a 

mound with the entrance behind it for the dholes to sit on top as a lookout 

while others rest. In nature the dholes often have different roles in the 

pack. When cooperating, two pack members can be attacking a prey and 

one is keeping a lookout for intruders (Durbin et al 2003). From this I 

assume that the animal on the roof is being the lookout. 

Zone 9 was the second most popular zone. This could also be due to the 

frequently used den site in this zone (Figure 3). The den site in zone 9 

was where the breeding female had her pups. The birth of pups had an 

effect on the pack´s behavior. Other individuals frequently went into the 

den and “family gatherings” occurred with the younger individuals taking 

interest in the mother. This family life behavior has also been reported 

this way in nature. After a birth the pups are always cared for by the 

mother and one or two extra individuals, serving as guards and nannies 

(Fox 1984). Another study, but on wolves, showed that during pup 

rearing season the members of a pack moves in close proximity to the den 

because of the constant care for pups (Demma & Mech 2009). Being a 

territorial and pack living canid, the dholes probably display these 

behavioral patterns during their pup rearing season as well. Additionally, 

the dholes were given food, enrichment and were counted by the 

caretakers in this zone. The entrance for the keepers is located just behind 
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the den site (Figure 2). As exploratory and curious animals (Maisch 

2010) the dholes probably preferred this zone because of the events often 

happening there.  

No significant difference was found between zone 2 and zone 9 according 

to the pairwise Wilcoxon signed rank test (Table 2). This is not surprising 

because both zones were utilized to a high extent and often by more than 

one individual. In that sense they were quite similar. But because of the 

lookout and disturbance-free properties zone 2 got a higher utilization 

frequency than zone 9. The least utilized zone was zone 10. Zone 10 has 

a downslope from the den in zone 9 and is located beneath an observation 

site. These attributes could have made this zone not suitable for resting. 
Zone 10 was only utilized when the dholes were walking from the eastern 

part of the enclosure down to the water area in zone 6.  

5.2 Utilization of zones- Feeding vs. Non-feeding days. 

During feeding days the two zones most utilized were zones 9 and 2, 

while for non-feeding days the zones 2 and 12 were most utilized. The 

fact that zone 9 was most utilized may be related to the fact that feeding 

often occurred in zone 9. Another possible explanation could be that 

sometimes after feeding the caretakers stayed a bit in the entrance to the 

enclosure. Approximately 3-4 dholes therefore also stayed there taking an 

interest in the caretakers. During feeding days, but not during the precise 

hour of feeding, the dholes were anxious and curious at the entrance if 

they heard a car driving by. A car often denoted that something was about 

to happen and the fact that the dholes occupied this area suggests that 

they anticipated that they were about to be fed.  

Compared to non-feeding days zones 4 and 11 had higher rankings on 

feeding days. This is probably due to the fact that these zones were also 

sometimes utilized by the dholes when feeding. On some feeding days 

the food was given in zone 11. When presented with food the dholes 

dragged it into zone 7, which is in third place of the ranking of popular 

zones during feeding days (see subchapter 4.2) Zone 4, on the other hand, 

could also be an eating zone because when the meat was dragged into 

zone 7 it eventually ended up in zone 4. On non-feeding days zone 12 had 

the second place of ranking compared to fourth place on feeding days. 

This could be due to the fact the majority of days with good weather were 

non-feeding days. On these days the dholes liked to be in zone 12 

sunbathing near the fence (see Figure 2). When doing so they were 

always about 3-7 individuals sharing this zone. Zone 10 was the least 

popular zone for both feeding and non-feeding days probably because of 

the reasons mentioned earlier in the utilization of zones in general.  
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5.3 Utilization of zones- Mornings vs. Afternoons. 

For the utilization of zones during morning and afternoons the zones 2 

and 9 were always in the top three utilized zones. On mornings zone 12 

was more popular than these top two. When I started the observations in 

the morning the majority of the dholes were resting. As shown in 

subchapter 4.3 the three zones with den sites (2, 9 and 11) were the 

primary resting sites. These zones were at 2
nd

- 4
th
 place of ranking in 

popularity. The reason why zone 12 was more popular can be because on 

sunny days there were almost always 3-7 dholes sunbathing and resting in 

zone 12. Zones 11-14 had morning sun while zones 1-10 had afternoon 

sun, which explains why the dholes preferred sunbathing in the morning 

in zone 12. A lot of resting occurred in the morning in zones 2 and 9 as 

well, but then the dholes were scattered and not more than approximately 

1-4 individuals in each zone.  

During afternoons the most utilized zones were 2, 7 and 9. As already 

mentioned zones 2 and 9 are popular zones overall. But zone 7 climbed 

on the ranking scale in comparison with mornings. The probable reason 

for this could be that feeding time (mostly) occurred slightly before lunch 

or right after lunch.  When feeding occurred the dholes often dragged the 

food in to zone 7 for eating which indicates a more utilized zone 7 during 

the afternoons. Zone 7 is also a rocky area with a tree assemblage and is 

located by the back fence, which makes it a good resting place. This can 

be illustrated by a study done on wolves which showed that the wolves 

preferred resting sites which had a good hiding cover and distance to 

human areas (Kaartinen, Luoto & Kojola 2010). The dhole, as the wolf, is 

a pack living canid that utilizes different habitats in their home range and 

has territorial movement patterns (Durbin et al 2003, Gurarie 2011). 

Therefore it can be possible that they are quite similar in the options of 

choosing where to rest. Both in the mornings and afternoons the least 

utilized zones were 13 and 10. These zones were also the least popular 

zones overall. This is probably due to the fact that both zones were not 

preferable or suitable for either walking or resting because of the 

topography and vegetation. 

5.4 Utilization of zones- Sharing space 

The hotspots shown in Figure 3 indicate locations where the dholes 

showed a tendency for sharing space. The top three zones with a tendency 

of sharing space were zones 2, 9 and 11. This is probably due to the 

convenience which the dens located in these zones provided for family 

gatherings and resting together. When the dholes utilized these zones they 

were often at least two individuals (see Table 3). The dholes tended to 
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share space on a regular basis, mostly resting and playing together. 

Dholes are classified as very social animals and live in large family 

groups (Fox 1984, Durbin et al 2003). Both in nature and in captivity they 

are often seen playing and socializing with each other (Durbin et al 2003, 

Maisch 2010). These findings together with my results give good reason 

for stating that the dholes kept at Kolmården zoo do not mind sharing 

space with each other. Zone 7 was also one of the zones with many 

observation hours of dholes sharing space. When feeding in the wild the 

dholes do not mind eating and sharing with other pack members (Fox 

1984). I observed that during feeding days there were 3-5 dholes 

dragging the meat into zone 7 for eating in a group which is in line why 

zone 7 was highly utilized when dholes shared space. Zone 12 is the zone 

with highest number of seven dholes sharing the same space. As 

mentioned above this zone was frequently used for sunbathing and 

playing by many individuals at a time. This can be due to the open 

grassland area of this zone (see Figure 2 and Table 1). Because of the 

more open arrangement it was perhaps easier for the dholes to share 

space with several individuals than in the other zones.  

5.5 Utilization of pathways  

The utilization of pathways was seen but only two specific pathways 

were used regularly (see Figure 9). As shown in Figure 9 one frequently 

used path was along the water and parallel to the walkway of the visitors. 

The other frequently used path stretched from zone 11 to 2 along the 

fence in the back part of the enclosure. The finding that the path along the 

water was frequently utilized can be explained by the fact that the dholes 

showed an active interest in the visitors walking on the walkway, which 

also has been seen in other studies (Maisch 2010). By utilizing this path 

they came as close as possible to the visitors.  Another reason for 

frequently using that path can due to the fact that the dholes were often 

playing in the water, especially when visitors were on the walkway. 

Dholes in nature are very familiar with water areas because they 

frequently use them when hunting prey, playing or just to cool down on a 

hot day (Maisch 2010). Because of the frequent use of water areas in the 

wild H. Maisch even recommends that zoos should have water areas in 

their dhole enclosures. The pathway by the fence in the back of the 

enclosure (see Figure 9) was also used frequently. The animals 

supposedly used this path to collect information of their territory. Behind 

the fence is a road frequently used by the zoo´s personal cars and by 

visitors which sometimes induces a lot of activity behind the fence. 

Furthermore, it is along this fence where the caretakers provide food. As 

exploratory animals the dholes investigate this surrounding to obtain 
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predictive cues (Mench 1998). Additionally, as a Canid species it is part 

of the dholes´movement behaviour to investigate and patrol their territory 

(Demma & Mech 2009). The tendency for not frequently using pathways 

can indicate that the dholes did not exhibit any stereotypic behavior.  

5.6 Improvements and further studies 

A lot is yet to be investigated about these animals. With a longer 

project I could have collected more specific data on more detailed 

behavior and space utilization. If I have had time to do more specific 

analysis and further studies I could have divided zones more 

precisely to specific landmarks. This, in turn, could have indicated 

more specific and suitable locations olfactory enrichment. 

Furthermore, if I had learned to distinguish between the individual 

dholes I could have investigated if there were specific pack members 

sharing space with one another. This could have led to more 

information about their individual preference for utilization of zones. 

Further studies are needed to gain more and specific information 

about this species. 

5.7 Conclusions 

Clear preferences for different zones of the enclosure were found. The 

results indicate that the dholes prefer locations which allow for resting, 

Offer lookout possibilities and provide space for company with other 

members of the pack. No marked differences for utilization of zones were 

found for feeding vs. non-feeding days and morning vs. afternoon. The 

findings of this project show that the dholes tend to share space and do 

not avoid each other. The utilization of pathways is varied but two 

preferable paths were found.  
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