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Swayne’s Hartebeest (SHB) is an endangered endemic animal to Ethiopia. However, its activity pattern 
and social behavior are not well documented. Hence, we investigated the diurnal activity pattern and 
social behavior of SHB in the Maze National Park. Data were collected by direct observation of focal-
animal from October 2018 to April 2019 and analyzed using descriptive statistics and X

2
-test. A total of 

1004 observations were made for activity pattern study. The SHB were performing four major activities 
(remain standing: 37.6%, grazing: 32.9%, walking: 15.7%, lying: 11.2%) showing significant differences 
in the total observation frequencies (X

2
 = 205.69, P < 0.05). Standing was the dominant activity followed 

by grazing in the wet season and vice versa in the dry season. Observation frequency for standing 
showed significant difference between seasons (X

2
 = 6.614, P < 0.05). Observation frequency for the 

activities within season (wet season: X
2
 = 120.6, P < 0.05; dry season: X

2
 = 100.38, P<0.05) showed 

variation. A total of 951 observations were made for social behavior study. We found significant 
differences in the total observation between types of social groups (X

2
 = 109.52, P<0.05) and between 

seasons (X
2
 = 22.722, P<0.05). Female SHB with young calf showed the dominant vigilant behavior. The 

findings revealed a decrease in the rate of occurrence for vigilance behavior with increasing social 
group size. We suggest the management plan of the park shall consider the findings of this study as a 
useful input for sustainable conservation of this endangered endemic species.   
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INTRODUCTION  
 
The Swayne’s Hartebeest (SHB) is a large antelope, 
endemic to the southern Rift Valley of Ethiopia (East, 
1999). It was distributed throughout the Rift Valley of the 
country in the past and extended eastward into 
northwestern Somalia (IUCN, 2013). Today, its 
distribution is limited to  two  protected  areas  in  Ethiopia 

that is, Maze National Park and Senkelle Swayne’s 
Hartebeest Sanctuary (Abiot, 2013; Simon, 2016; Shibru 
et al., 2020). Therefore, for the conservation of this 
species knowledge of its diurnal activity pattern and 
behavior is one of the essential prerequisites. 

The change of activity patterns  in  ungulates,  including  
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SHB, serves as an evolutionary adaptation to optimize 
fitness in frequently fluctuating environments (Yerushalmi 
and Green, 2009; Kurauwone et al., 2013). Thus, the 
seasonality of activity patterns might be highly flexible in 
response to seasonal fluctuation in food supply, habitat, 
predator avoidance and corresponding temperature 
(Vasey, 2005; Ruckstuhi and Neuhaus, 2009). Seasonal 
variation in the activity patterns of SHB and other 
ungulates (Wondimagegnehu and Afework, 2015) were 
influenced by the quality and quantity of food, human 
disturbance, accidental fire, habitat fragmentation, 
tourism service, hunting and livestock grazing (Norris et 
al., 2010). Livestock pressure on habitats of wild animals 
in Maze National Park was reported by 
Wondimagegnehu and Afework (2013). Based on the 
information obtained from Maze National Park, about 
50,000 heads of livestock were grazing in the park per 
day during the dry season. The human activities and 
overgrazing on forage resources adversely affect the 
daily activity patterns of SHB in the dry season (Shibru et 
al., 2020) in Nech Sar National Park. These findings were 
in line with a number of studies on the other ungulates in 
different protected areas (Liu et al., 2008;; Chu et al., 
2009; Lin et al., 2012). 

The event of non-prescribed fire has disturbed the 
diurnal activity pattern of SHB during the dry season in 
Maze National Park (Almaz, 2009; Wondimagegnehu and 
Afework, 2011; Abiot, 2013). Disturbances from livestock 
and human activities caused the highest vigilance of 
Swayne’s hartebeest, which reduces and confuses their 
usual diurnal activity pattern during the dry season. 
Similar studies were reported for ungulates of Goiter 
gazelles (Xia et al., 2011). 

Although detailed information on the diurnal activity 
pattern and social behavior of wild ungulates is essential 
for their effective conservation, yet such data are lacking 
for most of the Ethiopian endemic species (Lewis and 
Wilson, 1979; Yosef et al., 2015). Likewise, though the 
Swayne’s Hartebeest was endemic and critically 
endangered, no previous research was conducted on its 
activity patterns and social behavior in Maze National 
Park. Therefore, this study investigated diurnal activity 
patterns and social behavior of SHB in Maze National 
Park. 
 
 
MATERIALS AND METHODS 
 
Study area  
 
Maze National Park is located at 460km south of Addis Ababa in 
the Southern Nations, Nationalities and People’s Regional State 
(Figure 1). It lies between 06°3' to 06°30'N latitude 37°25' to 
37°40'E longitude. Its altitude ranges from 900 to 1200 masl and 
covers total area of 202 km2 (Befekadu and Afework, 2006). The 
area was known for its bimodal rainfall pattern and is one of the 
semi-arid agro-ecological zones in Ethiopia. The annual rainfall 
ranges between 843 and 1321 mm (Befekadu, 2005). The rainy 
season runs from March to October, while the dry season is from 
November to February (Befekadu, 2005;  Yosef  et  al.,  2012).  The  

 
 
 
 
minimal temperature in the wet season is 15.3°C in June and the 
maximal (33.5°C) is in February in the dry season 
(Wondimagegnehu and Afework, 2011; Yosef et al., 2012). The 
Park is home of 39 species of large and medium mammals and 196 
bird species (EWCA, 2012). It is also known for hosting a critically 
endangered endemic Swayne’s Hartebeest. Most of the plains of 
the Park are covered by open Combretum-Terminalia wooded 
grasslands (Siraj et al., 2016). 
 
 
Diurnal activity pattern  
 
Data were collected using scan sampling method (Altman, 1974; 
Jarman, 1974). Direct observations were made on focal animals. 
The wet season data were collected from October 2018 and March 
to April 2019. The dry season data were collected from November 
to December 2018 and January 2019. A total of 1004 observations 
were made (Wet season: 50.8%; Dry season: 49.2%). Observations 
were recorded on grazing, standing, walking, lying, grooming, 
defecating, watering, nursing and playing. The activities between 
the age and sex structures were also recorded. Individual animal 
was randomly selected for age and sex category. However, when 
the focal animals were in group, the dominant activity of the group 
was recorded at the beginning of the observation. Each observation 
was carried out for 5 min at 15 min interval from early morning (6:00 
h) to late afternoon (18:00 h) across seasons. Time of the day is 
recorded for each activity. The durations of each activity were 
recorded using stopwatch. Pictures were taken for further 
confirmation using digital camera. The activity pattern was observed 
two times per month for a total of 12 observation days. Animals 
were observed using unaided eye and/or binocular from appropriate 
place for their clear visibility. The observed individuals were 
designated as adult males, adult females, sub-adult males, sub-
adult females and young ones (Kingdon, 1997; Wondimagegnehu 
and Afework, 2015). Age and sex were determined based on body 
size, size and shape of the horn and body color. Individuals small in 
body size were recorded as young ones, individuals medium in 
body size were recorded as sub adult males and sub adult females, 
individuals large in their body size were recorded as adult males 
and adult females (Kingdon, 2015). 
 
 
Social behavior 
 
Data were collected using focal-animal sampling method (Altman, 
1974; Jarman, 1974). Observations were done on focal individual at 
a time. The wet season data were collected from October 2018 and 
March to April 2019. The dry season data were collected from 
November to December 2018 and January 2019. Two or more 
individuals were taken as a focal sampling when those animals 
were continuously visible throughout the sampling period. A total of 
951 observations were made for social behavior study of the 
species. The predominant social behavior was recorded. Each 
observation was carried out for 5 min at 15 min interval from early 
morning (6:00 h) to late afternoon (18:00 h) across seasons. The 
durations of each displayed social behavior were recorded using 
stopwatch. The social behavior of SHB was observed two times per 
month for a total of 12 observation days. After the social groups 
were identified and defined; the observation for their social behavior 
such as agonistic, vigilance, territoriality, and intraspecific 
competition or competition for resources within and between their 
social groups were recorded.  
 
 
Data analysis  

 
Data were checked and organized into excel sheet before analysis. 
Descriptive statistics and Chi-square test were used to  analyze  the  
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Figure 1. Map of Maze National Park.  
Source: Abraham Tolcha (18/01/2018). 

 
 
 

Table 1. Observation frequency of diurnal activity for SHB during wet and dry seasons in Maze National Park. 
 

S/N Diurnal activity 
Observation Percentage Total 

observation Wet Dry Wet Dry 

1 Grazing 149 182 29.21 36.84 331 

2 Standing 214 164 41.96 33.2 378 

3 Walking 73 85 14.31 17.2 158 

4 Lying 63 49 12.35 9.91 112 

5 Others 11 14 2.15 2.83 25 

 Total  510 494 100 100 1004 

 
 
 
data in SPSS version 20 and r-program (α = 95% level of 
significance, P < 0.05). Observation frequencies were compared 
using Chi-square test across season and between activities. The 
occurrence frequencies in each social behavior for each age/sex 
group during dry and wet seasons were computed by Chi-square 
test. 
 
 
RESULTS  
 
Diurnal activity pattern    
 
The diurnal activity pattern for SHB in the study area is 
presented in Table 1. The diurnal activity of the species in 
the park for the hours of the day is presented in Figures 2 
and 3 for the dry and wet seasons, respectively. The 
diurnal activity pattern of the species among age/sex 
group is depicted in Figure 4. The observational frequency 

of SHB was 37.6% for remain standing, 33.0% grazing, 
15.8% walking and 11.1% lying. Significant differences 
were revealed in the total observation frequencies 
between the diurnal activities (X

2
 = 205.69, df =3, P < 

0.05). Standing and grazing were the major activities 
during the wet and dry season, respectively. Observation 
frequency for standing showed significant difference 
between the dry and wet seasons (X

2
 = 6.614, P<0.05). 

However, we did not reveal significant differences for 
grazing (X

2
 = 3.29, df = 1, P>0.05), walking (X

2
 = 0.911, 

df = 1, P>0.05) and lying (X
2
 = 1.75, df = 1, P>0.05) 

between the dry and wet seasons. Observation frequency 
for diurnal activity within each season showed significant 
differences (X

2
 = 120.6, df = 3, P<0.05). There were 

significant differences in the frequency of the hour of the 
day for various daily activity patterns of SHB within a 
season  (Wet:  χ2 = 153.91;  Dry:  χ2 = 163.82,  P< 0.05). 
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Figure 2. Diurnal activity pattern of SHB in the dry season in hour of the day. 

 
 
 

 
 

Figure 3. Diurnal activity pattern of SHB during the wet season in hour of the day. 

 
 
 
Significant differences were also revealed among 
age/sex groups (χ2= 17.0, = P< 0.05) for feeding 
activities (χ2= 13.091, df = 3, P < 0.05) between seasons 
and among age/sex groups (χ2= 259.440, df = 3, P < 
0.05) for other daily activities (Figure 4).  
 
 
Social behavior  
 
Among a total of 951 observations made for social 
behavior study of SHB, 43.5% were for mixed type group, 
38.9% were for adult male-adult female and 17.5% were 
for adult female with young social group  type.  We  found 

significant differences in the total observation between 
types of social groups (X

2
 = 109.52, df = 2, P < 0.05). The 

frequency of occurrence between seasons also showed 
significant differences (X

2
 = 22.722, df = 1, P < 0.05). 

Comparison of the frequency of occurrence for each type 
of social group showed no significant difference between 
seasons for mixed type group (X

2
 = 1.1691, df = 1, P > 

0.05), adult male-adult female (X
2
 = 0.0108, df = 1, 

P>0.05) Table 2. 
Table 3 presents comparison of the occurrence 

frequencies of the social interactions within mixed type 
social group. Comparison of occurrence frequencies of 
social behavior between mixed type social group did not  
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Figure 4. Diurnal activity pattern among age/sex groups of SHB in wet and dry season in maze National Park. 

 
 
 

Table 2. Comparison for different social activities within a group. 
 

S/N Type of social group 
Number of 

group 

Frequency of 
occurrences Total 

observation 

Percentage 

Wet Dry Wet Dry 

1 Mixed type group 26 218 196 414 52.65 47.34 

2 Adult male-adult female 12 184 186 370 49.72 50.27 

3 Adult female with young 7 - 167 167 - 100 

 Total 45 402 549 951 100 100 

 
 
 
Table 3. Comparison of occurrence frequencies of social interaction within mixed type social group of SHB. 
  

S/N 
Member of mixed 
type social group 

Occurrence frequency of social behavior 

Agonistic (%) Vigilance (%) Intraspecific (%) Territoriality (%) 

1 Territorial male 36 33.64 24 27.58 11 11.45 31 44.28 

2 Bachelor male 10 9.34 9 10.34 18 18.75 19 27.14 

3 Female with young 41 38.31 32 36.78 14 14.58 3 4.28 

4 Adult female 15 14 19 21.83 12 12.5 1 1.43 

5 Sub adult male 3 2.8 2 2.3 26 26 16 22.86 

6 Sub adult female 2 1.87 1 1.14 15 15.62 - - 

 Total 107 100 87 100 96 100 70 100 

 
 
 
show significant differences (X

2
 = 6.566, df = 3, P > 

0.05). Comparison of occurrence frequencies of social 
groups within each mixed type social group showed 
significant differences for territorial male (X

2
 = 13.8, df = 

3, P < 0.05), sub adult male (X
2
 = 33.426, df = 3, P < 

0.05), female with young (X
2
 = 39.3, df = 3, P < 0.05), 

adult female (X
2
 = 15.2, df = 3, P < 0.05), and sub adult 

female (X
2
 = 33.1, df = 3, P < 0.05), but not for   

Bachelor male (X
2
= 5.86, df = 3, P > 0.05). Comparison 

of each social behavior between mixed type social 
groups depicted significant difference for agnostic 
behavior (X

2
 = 78.89, df = 5, P < 0.05), vigilance behavior 

(X
2
 = 54.17, df = 5, P < 0.05), and territoriality (X

2
 = 

66.11, df = 5, P < 0.05), but did not depict significant 
variations for intraspecific competition (X

2
 = 9.38, df = 5, 

P > 0.05). 
Table 4 shows the occurrence frequency of social 

behavior between adult-male to adult-female group size 
pair. Comparison of the total occurrence frequency of 
social behavior between adult-male to adult-female group 
size pair did not reveal significant differences (X

2
 = 4.30, 

df = 3, P > 0.05). On the other hand, comparison of 
occurrence frequency of each social behavior between 
the different group size pair revealed significant  variation  

 

259.440, df = 3, p < 0.05) for other daily activities (Fig.4).  

       

259.440, df = 3, p < 0.05) for other daily activities (Fig.4).  
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Table 4. Occurrence frequency of different social behavior between adult-male to adult female group size pair. 
 

S/N 
Adult-male to 
adult-female 
group size pair 

Occurrence frequency of social behavior 

Agonistic % Vigilance % Intraspecific % Territoriality % 

1 One to one 34 53.9 27 38 3 3.6 4 6.6 

2 Two to three 18 28.6 18 25.4 17 20.5 13 21.3 

3 Three  to five 7 11.1 15 21.1 28 33.7 19 31.2 

4 Five to eight 4 6.4 11 15.5 35 42.2 25 41 

 Total 63 100 71 100 83 100 61 100 

 
 
 
for agonistic behavior (X

2
 = 35.09, df = 3, P< = 0.05), 

Vigilance behavior (X
2
 = 7.817, df = 3, P < 0.05), 

intraspecific competition (X
2
 = 28.18, df = 3, P < 0.05) 

and territoriality (X
2
 = 15.79, df = 3, P < 0.05). Likewise, 

comparison of the occurrence frequency of social 
behaviors within each pair showed significance variation 
for one to one (X

2
 = 44.35, df = 3, P < 0.05), three to five 

(X
2
 = 13.26, df = 3, P < 0.05) and five to eight (X

2
 = 

30.97, df = 3, P < 0.05), but did not show significant 
variation for  two to three group size pair (X

2
 = 1.03, df = 

3, P > 0.05).  
 
 
DISCUSSION 
 
This study revealed significant difference in the observed 
frequencies for standing between wet and dry seasons. 
This could be due to sufficient amount and availability of 
quality forage during the wet season that results in 
spending more time in standing than in dry season when 
grazing took much time while searching for quality forage 
through day time (Vymyslicka et al., 2010).  

In this study SHB showed two feeding peak hours for 
both wet and dry season in the day time (Figures 2 and 
3). These were early morning (12:00-2:00 h) and late 
afternoon (10:00-12:00 h). Whereas standing and lying 
were recorded for one peak time of the day (6:00h-8:00 
h) in both seasons. Similar patterns were reported for 
Nech Sar National Park (Vymyslicka et al., 2010) and 
Senkelle SHB Sanctuary (Lewis and Wilson, 1979; 
Berhanu and Yirga, 2004). High feeding peaks in the 
early morning and late afternoon for Swayne’s hartebeest 
might be due to low disturbances by human activities and 
low ambient temperatures (Cain et al., 2006). The same 
results were stated by Aberham et al. (2016) for 
ungulates of African buffalo in Chebera Churchura 
National Park. 

Among age/sex groups of Swayne’s hartebeest, adult 
females were seen more frequent while feeding than 
adult male. On the other hand, adult males were 
observed more frequently in standing than other age/sex 
groups. This was in line with other studies for mammals 
that females need to forage more time to satisfy their 
nutritional requirement,  makes  differed  activity  patterns 

between males and females (Neuhaus and Ruckstuhl, 
2004). It was stated that foraging time is positively 
correlated with body size in African herbivores (du Toit 
and Yetman, 2005). Long time spent in standing of male 
Swayne’s hartebeest might be due to its involvement in 
territoriality and vigilance next to females with young. 
Activities those are categorized under other activities are 
mostly revealed for adult females in dry season. These 
might be due to calving of Swayne’s Hartebeest in dry 
season that involves nursing, licking and grooming. 

Different studies proposed and suggested four factors 
that influence ungulate’s activity patterns. These are 
seasonal variation in forage quantity and quality 
(Moncorps et al., 1997); time of the day and seasonality 
in temperature variations (Shi et al., 2003); livestock 
movements and human activity (Schaller, 1998); and 
biological process occurring in 24 hour intervals (Maher, 
1991).  

In this study, females with young showed highest 
vigilant behavior of occurrence with frequency rate of 
36.78% and territorial male was the second vigilant 
member with average occurrence rate of 27.58% in which 
long time invested looking for predation or any disturbing 
events happening around (human and non-human 
disturbances). Hunter and Skinner (1998) reported the 
same trend for other antelopes of Wildebeest and Impala 
in South Africa. Territories were maintained by territorial 
males in mixed social group type and defend against 
occupation by other adult males. The result was 
consistent with Berger and Hilton-Barber (2004). 
Researchers reported that, animals on the edge of herds 
or out of their social group spent more time to vigilance 
than those in the central location of the group in South 
Africa (Bednekoff and Ritter, 1994; Burger and Gochfield, 
1994). From this finding, it can be said that the vigilance 
behavior of the Swayne’s Hartebeest was negatively 
correlated with the size of its social group. This showed 
that as the social group size increase, the rate of 
occurrence for vigilance behavior decrease. This was in 
line with studies by Sonja and James (2009) on 
ungulates of Impala. On the other hand, as the size of 
social group increased, the intraspecific behavior also 
increased. For instance; for already defined social group 
of   male  to  female  pair  type  the  occurrence  rate  for  



 
 
 
 
intraspecific behavior, for smallest group size two was 
3.6% and in large group size of 13 was 42.19%. In 
addition, when comparing the social behavior of SHB 
within the same group, the territorial male to all others, 
there were statistically significant variation except for 
adult male and sub adult female, while female with 
young has no significance variation except with adult 
male. Adult male showed significance variation only with 
bachelor male and sub adult male while sub adult male 
has no significance difference with bachelor male and 
sub adult female but no variation with others and sub 
adult female has no significant variation with all 
members in group. 
 
 
Conclusion 
 
Standing in the wet and grazing in the dry season were 
the major activities of SHB in the study area. Observation 
frequency for standing showed significant difference 
across the seasons. The observation frequency for 
diurnal activity within each season showed significant 
differences. Significant differences were revealed among 
age/sex groups for activities between seasons. Mixed 
type group, adult male-adult female, adult female with 
young social group types were identified in the present 
study. We found significant differences in the total 
observation frequency between types of social groups. 
Within each mixed type social group, we found 
significant differences for territorial male, sub adult 
male, female with young, adult female, and sub adult 
female. Each social behavior between mixed type social 
groups depicted significant difference for agnostic 
behavior, vigilance behavior, and territoriality. 
Occurrence frequency of each social behavior between 
the different group size pair revealed significant variation 
for agonistic behavior, vigilance behavior, intraspecific 
competition and territoriality. Occurrence frequency of 
social behaviors within each pair showed significance 
variation for one to one, three to five and five to eight 
group size pair. The findings of this study could provide 
useful information for effective conservation of Swayne’s 
Hartebeest in particularly in the studied area and can also 
be applied to other protected areas and other large 
herbivores as the SHB’s general behavioral patterns 
overlap with those of other large herbivores.   
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