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Daily activity, feeding ecology and habitat association of Gelada baboon around Debre-Libanos was
investigated using direct field observations from August 2012 to March 2013. Instantaneous scan
sampling method was used to collect behavioral data from two selected study groups of gelada
baboons on an average of 7 days per month. The focal groups were identified by the natural marking,
size, coat color and facial features of some distinctive members of each of these groups. Data were
analyzed using descriptive statistics, and responses were compared using Chi-square tests. On
average, Gelada baboons spent more time on feeding (56.12%) than any other activity. They spent
16.76% of their time moving, 16.05% socializing, and 9.42% resting. Other activities such as
vocalization, defecation and looking at the observer occurred infrequently (1.66%). They depended fully
on grass during the wet season (82.1%), but during the dry season, they fed on roots (21.35%) and
leaves (20.04%) in larger proportion. There was significant variation among the activity time budget of
gelada baboons in the whole study period ()(2:46.779, df=4, p<0.05). The vegetation type utilization and
distribution of Gelada baboon of the study area indicated a marked preference for open cliffy grassland
habitat. The overall gelada baboon’s habitat utilization showed statistical difference in the study area
(X°=742.660, df=2, p<0.05).

Key words: Foraging, Gelada baboon, habitat association, daily activity.

INTRODUCTION

The daily activity pattern of Gelada baboons is influenced distance covered per day, and the number and length of
by seasonal and climatic conditions. Departure from the resting and feeding periods are all variable from one day
sleeping site, the time spent traveling, the maximum to the next and among groups of baboons (Strum, 1987).
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Figure 1. Map of the study area.

Although, over 90% of gelada baboon’s diet is grass
blades, Gelada baboons are flexible foragers; they
change their diets in response to changes in available
resources (Hamilton et al., 1978; Barton and Whiten,
1993). When the availability or nutritional value of
available grass changes, they shift to flowers and digging
for rhizomes and roots and foraging for herbs (Richard,
1985; Dunbar, 1998). Baboons consume a variety of
grasses, fruits, flowers, seeds, pods, leaves, gum and
underground plant parts such as corms, bulbs, rhizomes
and tubers (Rowell, 1966; Altmann and Altmann, 1970).

Ecological factors, such as food distribution and
availability are among the most important determinant of
the social organization of gelada baboons. It also has an
impact on social structure and mating system. Gelada
baboons form large groups or aggregations on a
permanent or regular basis. These large groupings can
be determined by various ecological needs such as
predation avoidance, optimal habitat use and foraging,
male mate defense and infanticide avoidance (Dunbar,
1983).

Gelada baboons need cliffs for sleeping and the use of
relatively treeless and montane grasslands for foraging

(Yalden et al., 1996). Gelada baboons prefer the gorge
side that provides refugia from the incursion of man,
protection from predators, and a habitat to which the
species is particularly well adapted (Jolly, 1972; Dunbar,
1980).

Even though, the gelada baboon population is recorded
in the northwest Shewa zone of Oromia Regional State,
no research has been conducted on daily activity, feeding
ecology, habitat association, and other relevant issues
about the species in the area. Therefore, the intention of
this research was to fill this gap and provide relevant
baseline information for different stakeholders.

MATERIALS AND METHODS
Description of the study area

The present investigation was conducted at Debre-Libanos area,
which is located in the central highlands of Ethiopia (9° 43' 0" North,
38° 52' 0" East). Debre-Libanos is found in the Oromia Regional
State, within the Northwest Shewa zonal administration (Figure 1).
It is located 104 km northwest of the capital city, Addis Ababa and
16 km from the zone capital (Fiche). The area has extremely steep
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Table 1. Major activities of Gelada baboons recorded during the study period.

Major activity = Observed characteristics

Chasing, hitting, and other vigorous activities involving exaggerated movements and gestures by two or more gelada

Feeding Manipulated, masticated, and ingested a particular food item

Moving Walking, jumping or running at a steady pace

Resting Sitting or lying

Grooming Using hands to explore or to clean its body or the body of another gelada baboon
Playing baboons interacting in a non-aggressive manner

Aggression

Sexual activity

Other activities in any of the above categories

Chasing, biting, grabbing, displacing, or threatening another gelada baboon or crying as a result of aggression
Groomed the sexual organs, mounted another gelada baboon, or engaged in mating activity
Performing activities such as vocalization, defecation, looking towards the observer, or other activities that do not fit

escarpments leading up to a strip of plateau, with altitude ranging
from 2150 to 2650 m above sea level.

It has a bi-modal rainfall pattern, with rainfall ranging from 800 to
1200 mm during May to September. The dry season is from
December to March. The annual average maximum and minimum
temperature of the study area are 23 and 15°C, respectively.

Data collection methods

The study was conducted from August 2012 to March 2013 to cover
both wet and dry seasons. Quantitative and qualitative data were
collected on the diurnal behavioural activity patterns, feeding
behaviour, and habitat utilization of gelada baboon.

A preliminary survey was conducted in the study area in the first
week of August 2012. During this period, the distribution of gelada
baboon in the study area was assessed and vegetation type was
classified. The survey revealed that the vegetation cover and
topography of the study area was not homogenous.

Instantaneous scan sampling method was used to collect
behavioural data on multiple group members (Altmann, 1974).
Activity types and dietary data were collected from two selected and
partially habituated neighbouring study groups of gelada baboons,
Groups A and B, on an average of 7 days per month from August
2012 to March 2013. The focal groups were identified by natural
markings, size, coat colour and facial features of some distinctive
members of each of these groups.

The behaviour of gelada baboon was investigated by
approaching the individual as much as possible with binoculars to
observe activities and food items consumed. All identifiable daily
activity was recorded on separate behavioural data sheets
(Sutherland, 1996). To record the activity pattern of gelada baboon,
the methods described by Dunbar (1992) and Mekonen et al.
(2010) were used. The activity of each gelada baboon individual in
each group under observation was recorded at 15 min intervals
from 07:00 to 12:00 and 13:00 to 18:00 when the animals were
most active and visibility was good (Dunbar, 1992).

The major activities were recorded following Fashing (2001a, b).
Major activities displayed by Gelada baboons during the study were
identified (Table 1).

Activity time budget was calculated by dividing the proportion of
the number of behavioural records for each activity category by the
total number of activity records each day. Then, it was summed
within each month to construct monthly proportions of time budgets.
The grand mean proportion of the monthly budgets provided the
overall wet and dry season time budgets, as well as the overall time
budgets during the entire study period (Di Fiore and Rodman,

2001).

During instantaneous scan sampling, feeding data were collected
at 15-min intervals on members of the study groups. An animal was
followed during active feeding time to observe the plant species that
were consumed. Focal animals were observed with the naked eye
and with binoculars depending on the distance between the
observer and gelada baboons. During activity scan sampling, if
geladas were observed feeding, the type of food item was recorded
on a standardize data sheet (Fashing et al., 2007). The species
consumed was noted in the field if possible and unidentified species
were collected for further taxonomic identification in the National
Herbarium, Addis Ababa University.

Diet composition was evaluated by calculating the proportion of
different food items and species consumed by gelada baboons. The
daily food items and type of species consumed by the groups were
summed up within each month to construct monthly proportion of
food items and food types consumed. The monthly proportion of
each food item in the scans was calculated as the total number of
monthly individual scans for each food item divided by the total
number of individual scans for all food items. The relative proportion
of plant species used as food for gelada baboons was calculated
from the monthly percentage contribution of different species
(Fashing, 2001b; Di Fiore, 2004).

Grand means of the monthly proportions of food items and
species consumed were used to calculate the overall wet and dry
season diets as well as the overall diets for the entire study period.
The percentage contribution of food items and the species
consumed by the combined study groups between seasons were
compared by using Chi-square test.

During each census, the type of vegetation where the animals
were observed and the food taken were recorded for each season
(Campton et al., 1988). Utilized vegetation type refers to the habitat
where most gelada baboons were observed grazing alone or in
groups at a definite time (Andere, 1981). The method of Norton-
Griffiths (1978) was used to describe the dry and wet season’s
distribution and utilization of the vegetation type.

Data analysis

The data were pooled and SPSS software for Windows Evaluation
Version 20 was used for statistical analysis using descriptive
statistics and Chi-square test. Statistical tests used were two-tailed
with 95% confidence intervals. Chi-square test was used to
compare behavioural ecology of gelada baboons between wet and
dry seasons.
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Table 2. Percentage of time spent in each activity during wet and dry seasons.

Activity Wet season Dry season Average X2 df P-value
Feeding 54.14 58.1 56.12 6.967 1 0.008
Moving 15.03 18.50 16.76 12.409 1 0.000
Socializing 18.12 13.98 16.05 11.782 1 0.001
Resting 11.13 7.70 9.42 12.399 1 0.001
Others 1.60 1.73 1.66 0.269 1 0.604
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Figure 2. Activity time budget of gelada during wet and dry seasons during 2012-2013.

RESULTS

A total of 5600 individual behavioural observations on the
various activities were recorded throughout the study
period. Feeding accounted for the >50% of the activities
in both the wet and dry seasons (Table 2).

During the study period, gelada baboons spent more
time in feeding (58.1%) during the dry season than during
the wet season (54.14%). The difference was statistically
significant. There was a significant difference in moving,
resting and socializing between wet and dry seasons.
However, as compared to the whole activities, only less
amount of time was spent in other activities like
vocalization, defecation and looking at the observer
(1.60%) during the wet season and (1.73%) during the
dry season (Figure 2).

A total of 3150 feeding behaviour observations were
recorded from scan sampling of the total activities of the
two combined study groups. Gelada baboons depended
on variety of food resources that are important for
overcoming harsh conditions. A total of 19 species were
identified in the study area as a major feeding item of
gelada baboons (Table 3).

The average time spent feeding on grass (63.23%),
herb leaves (13.25%), herb roots (11.59%), corms
(3.07%), unidentified food items (6.4%) and
others(2.48%) is shown in Table 4.During the wet
season, the feeding habit covered nearly 82.1% grass, of
which long grass blades, short grass blades, and grass
roots formed 19.01, 36.6 and 26.39%, respectively, and
6.45% herb leaves, 1.82% herb roots, 0.74% of corms,
6.2% of unidentified tubers and 2.7% on others. Roots
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Table 3. List of plat species consumed by gelada baboons in the study area (L, leave; R, root; FR, fruit;

SGB, short grass blade; LGB, long grass blade).

Local name Scientific name Family Food items consumed
Agam Carissa spinarum Apocynaceae FR
Akrma Eleusine floccifolia Gramineae L
Arum Anthricus sylvestris Apiceae L,R
Chifrg Sidas chimperiana Malvaceae L
Dhittacha Dodonea angustifolia Sapindaceae L
Embacho Rumex nervosus Polygoneceae L,R
Girar Acacia negrii Fabaceae L

Kega Rosa abysinica Rosaceae FR
Koshim Dovyalis abysinica Flacourtiaceae FR
Kulkual Opuntia ficusindica Cactaceae FR
Mech Guizotia scabra Asteraceae L, F
Qarasoo Hyparrhenia hirta Poaceae SGB, R
Serdo Cynodon dactylon Gramineae L
Serdo Andropogon zdistachyos Poaceae LGB, R
Serdo Cyperus erectus Cyperaceae SGB, R
Serdo Isole piscostata Cyperaceae SGB, LGB, R
Serdo Brachiaria comate Poaceae SGB, LGB
Warka Ficus vasta Moraceae FR, L
Weyra Olea europaea Oleaceae FR

Table 4. Proportion of food intake during wet and dry seasons of 2012-2013.

Food items Wet season (%) Dry season (%) Average (%)
Grass 82.10 44.35 63.23
Unidentified 6.20 6.60 6.40
Corms 0.74 5.40 3.07
Others 2.70 2.26 2.48
Herb leaves 6.45 20.04 13.25
Herb roots 1.82 21.35 11.59

and leaves are consumed more during the dry season
than the wet season. During the dry season, the
availability of grass was lower as compared to the wet
season, so baboons fed on the roots of dried grass and
leaves and roots of perennial plants in larger proportion.

During the dry season, grasses, herb leaves, and herb
roots comprised most of the diet. There was a significant
difference in time spent feeding on grass between the
wet and dry seasons (x2:234.228, df=1, p<0.05)

Gelada baboons spent more time feeding on herb roots
and leaves during the dry season as compared to the wet
season. There were significant differences between wet
and dry seasons in feeding on herb leaves (x2=93.889,
df=1, p<0.05) and herb roots (x2=240.286, df=1, p<0.05).
The difference in time spent for feeding on corms
between wet and dry seasons was also statistically

significant (x2=51.194, df=1, p<0.05). There was a
significant difference in time spent feeding on other food
items between wet and dry seasons (x2=1.282, df=1,
p<0.05).

The distribution of gelada baboons across habitats is
based on the availability of food and the distance from
human settlement. They are distributed in open cliffy
grassland. In Debre-Libanos area, Gelada baboons are
distributed into three habitat types: open cliffy grassland,
bushland and farmland (Table 5). The distribution varied
between wet and dry seasons.

More than half of the population was encountered in
open cliffy grassland. During the wet season, 79.54% of
gelada baboons were counted in the open cliffy grassland
area, 15.4% in the bushland with few scattered trees, and
only 5.05% in farmland habitats. During the dry season,
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Table 5. Number of Gelada baboons counted in different habitats during 2012-2013.

Season Open cliffy grassland % Bushland % Farmland %
Wet 1306 79.54 253 15.41 83 5.05
Dry 788 50.09 421 26.76 364 23.140
% 64.82 21.08 14.1
their distribution in farmland increased (23.14%), predation may be the determining factors for slight

because the farming land was abandoned. Their
distribution showed a very high utilization for grass. They
were observed primarily as grazers, mainly preferred to
graze on grasses during both seasons. However, during
the dry season, they fed on herb leaves and roots
dominantly due to the less availability of grasses to
satisfy their need. There was a significant difference on
gelada baboon’s habitat utilization in the study area
(X?=742.660, df=2, p<0.05).

DISCUSSION

According to Dunbar (1992), time spent for different
activities in animals is an indication of balancing energy
budget. Gelada baboons that can easily obtain food
spend more time resting and grooming than feeding and
moving. However, gelada baboons of Debre-Libanos
spent more time feeding and moving than resting and
socializing. Grooming maintains social relationships, and
more time has to be devoted to grooming in order to
maintain the cohesion of large groups, yet these activities
accounted for a relatively small proportion of the time
budget of the baboons in the study area. Gelada baboons
in this study may have had to spend more time feeding,
as the cliffy habitats did not appear to provide enough
amount of food and other resources.

In the study area, gelada baboons spent more time
feeding during the dry season than the wet season. The
possible reason may be due to a reduction in availability
and quality of food during the dry season. Gelada
baboons spent more time moving during the dry season
as compared to the wet season as well. This might be
due to the restriction in small and cliffy areas during the
wet season. As crops are harvested, the farmland
becomes free during the dry season. When they feed,
they do not forage in one place for a long time, rather
they move from one place to another. As a result, moving
takes the second position in their daily activity patterns.
Ayalew (2009) also obtained similar results on the activity
time budget of gelada baboons. During the dry season,
due to shortage of food, baboons covered a greater
distance in search of food. The seasonal difference in
activity time budgets of animals may be due to
environmental variables (Shah, 2003). Food availability,
weather condition, nutritive demand and protection from

variation during the wet and dry season’s activity patterns
(Delany and Happold, 1979; Roberts and Dunbar, 1991).

Gelada baboons are efficient grazers. Grasses are the
most preferable diet of gelada baboons. However, when
the availability of grasses is restricted, they shift their
food preference to herb leaves, roots and corms. As
reported by Iwamoto (1993), Gelada baboons
predominantly feed on grasses, but during the dry
season, when the availability of grass decreases, they
shift to leaves and roots of herbs. They are forced to feed
on young leaves and roots of herbs, even though gelada
baboons preferred grass.

Dunbar (1983) showed that gelada baboons prefer
open grassland habitats; however in Debre-Libanos
gelada baboons preferred cliffy habitats. This may be due
to the anthropogenic effect on the area. During the wet
season, they were able to get enough food and water,
and also most of the study area was farmed. As a result,
gelada baboons concentrated themselves on cliffy part of
the study area. During the dry season, the farmland was
harvested and consequently they had more space to
move around. Availability and quality of food deceases
during dry season, therefore, gelada baboons migrated to
different areas adjacent to the study site, as food can be
limited at the edges of the cliff (Wallace, 2006). Their
distribution is based on the availability of food and
distance from humans. To avoid human conflict and other
predators such as leopards, they are concentrated at the
edge of the cliff. The change in the quality of the habitat
could be the major factor for differences in distribution
across habitats during wet and dry seasons. The
difference in food requirements also forced them to move
to different parts of the study area.

Conclusion

Due to high altitude and isolation from the surrounding
habitats, the Ethiopian highlands are confounded with
endemism (Kingdon, 1989). Debre-Libanos is a part of
the Ethiopian highlands and is the home for
Theropithecus gelada which is an endemic primate of the
country. The data collected in the present study provides
information on daily activity, feeding behaviour and
ecology of gelada baboons. Their distribution in the
habitats varied during the wet and dry seasons, likely to
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meet the food intake demands when the habitat quality
decreased in the dry season. Conservation efforts of
Gelada baboons must include the protection of habitats
used during both seasons.

RECOMMENDATIONS

The following points are suggested to reduce the
problems and conserve the population of gelada baboon

properly:

1. Public awareness and develop sense of ownership
showed be created among the local community.

2. The area should be demarcated and declared as a
community conservation area.

3. Buffer zones should be established to reduce the
movement of wildlife and as a result it would reduce
human-wildlife conflicts during the crop growing period.

4. The local people should be resettled to the buffer
zone to reduce negative anthropogenic impacts in the
study area.

5. Prior to this study, no comprehensive Gelada baboon
census of the area has been carried out. Gelada baboon
population censuses should be carried out in the future to
determine the population trends at Debre-Libanos.
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