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Abstract: An investigation on population status, group size and threat to the blue monkey (Cercopithecus
mitis boutourlinii) was conducted during July 2012 - April 2013 in Jibat forest during wet and dry seasons.
Individual count was used to determine the current population status, seasonal distribution and sex and age
structure of blue monkey. Seasonal distribution in their population and group size was compared statistically.
The mean estimated population during the wet and dry seasons was 188 individuals. There was no variation
in the population of the blue monkey during the wet and dry seasons. The sex ratio of adult males to females
was 1: 2 and infant to young was 1: 2. Blue monkeys in this area were seen mostly in groups and occasionally
in pairs. They were often seen with colobus (Colobus guereza) and grivet monkey (Chlorocebus aethiops).
The range of troop size varied from 2 to 21 with mean of 11 individuals  of  various  sex  and  age  categories.
The common threat for the blue monkey in the study area is deforestation, especially tree cutting and
cultivation. Increasing human population density with the absence of participatory forest management has
accelerated deforestation of the natural ecosystem and loss of wildlife. To reduce such threats, conservation
measures should be implemented through extension activities to create public awareness among the local
community.
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INTRODUCTION fragmentation, as well as changes in vegetation structure

Primates are social animals, living in  social  groups. forest [3]. Conservation of organisms living in tropical
In their social system, there is a balance in cooperation forests depends on their ability to resist human activities
and competition, which include social grooming and habitat disturbances [4]. Most primate populations
(removing skin parasites and cleaning wounds), food today face habitat disturbances and its effects increase as
sharing and defense against predators. Aggression is human populations grow. The effects of disturbances
common among primates in competing for food, sleeping vary depending on the species of primate and their
sites and establishing dominance hierarchies [1]. In some habitats [5].
species, infants are protected and transported by males, Primates are more abundant in tropical and
mostly after breast feeding by the mother. As other subtropical regions of America, Africa and Asia [6].
mammals such as elephants do, relatives of primate Among these continents in the world, Africa has the
infants, like siblings and aunts may participate in taking highest primate species abundance. Africa contains a
care of infants [2]. myriad of   habitats   from   multi-strata  tropical  rain

The social system of primates could be affected by forest  to dry  deciduous   forest,   woodland,  savanna
factors like habitat disturbances, increased group size and and  desert  [7].  Along  with  the  variety  of habitats
predation. Tropical forests are mostly faced with both found within the continent, Africa contains a great
legal and illegal human activities, such as forest loss and diversity of primate community. At least 64 species of

and composition that may affect animals living in the
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primates are  found  in  Africa;  15  prosimians, 46 The C.m.boutourlinii species live in social and
monkeys and three apes [8]. Conservation of the tropical groups, with females and one dominant male.
primate species will depend on the capacity  of  the Relationships between the females exist among blue
disturbed tropical forests to support the wildlife monkeys. This relationship is managed by their feeding
populations [9]. ecology. It is managed between group and within group

Ethiopia is one of the world's rich biodiversity competition. Blue monkey females exhibit strong,
countries [10]. It has diverse ecosystems ranging from aggressive competition between groups and between
humid forest and extensive wetlands to deserts. Ethiopia other species because of their territorial character and
has a large land area, with varied topography from 130 m more frequent competition within groups [18]. Most of the
below sea level at the Afar triangle to 4533 m above sea time, blue monkeys try to avoid fighting, especially adult
level at Mount Ras-Dashen. The variations in climate, females. Within the group, conflicts are mild and
topography and vegetation have contributed to the infrequent because females tend to distance themselves
presence of large number of endemic species. Ethiopia from one another and feed at different sites and avoid
possesses a diverse mammalian fauna of  over  284 competition for females[16]. This condition help males to
species grouped in 52 families [11] of which 31 species are find mate easily without any fighting and form its own
endemic [12]. group.

Monkeys consist of two monophyletic groups, the
Old World monkeys and New World monkeys. They can MATERIALS AND METHODS
be differentiated from each other by their nose structure
and arrangement of teeth. The nostrils of New World Location and Topography: Jibat Forest is one of the
monkey face sideways. They have 12 premolars, but the wildlife conservation areas of Ethiopia. The forest is
nostrils of Old World monkeys face downwards and have located in the Oromia Region of western Ethiopia, about
8 premolars [13]. 200 km of North-East of Addis Ababa, the capital city of

Most monkeys are  both  arboreal  and  terrestrial. Ethiopia (Fig. 1). Jibat forest is currently under the
The blue monkey is a species of Old World monkey and administration of the Oromia Forest and Wildlife
native to Central and Eastern Africa, ranging from the Enterprise. It covers an area of 27,000 ha and located at
upper Congo River basin east to the East African Rift and 37° 21’ – 37° 30’E; and 8° 43’ – 8° 51’N. The forest
south to northern Angola and Zambia. The blue monkey consists of different tree species and habitat type like
includes the skyes, silver and golden monkey as tree-dominated forest, bamboo forest, plantations of
subspecies [14]. Cercopithecus mitis boutourlinii is a Junipurus and other trees. The altitude ranges from 1800
sub-species of Cercopithecus mitis, endemic to Ethiopia to 2984 m. a. s. l. [19].
[15]. Blue monkeys differ from other species in being
almost completely arboreal and having short time Climate: Rainfall occurs from April  to  October,  but
dominance relationships. Group members embrace females heavy  rainfall  occurs  in  July  (355  mm)  and August
with only one dominant male. Along with other forest (344 mm). Mean annual  rainfall  is  1474  mm  [19].
monkeys, blue monkeys have generally been Minimum rainfall was recorded in the months between
characterized as showing strong competition between November - March. The lowest mean  rainfall  recorded
group in the form of territoriality, but equal and was during December (18 mm). The Wet season includes
undifferentiated relationships with  their  group  mates July - October, March - April and the Dry season includes
[16]. Cercopithecus mitis boutourlinii is not  blue in November - February. The average mean monthly
body color, rather the absence of hair and somewhat blue minimum temperature was 5.3°C in December and the
color is found on its face, but the rest of their body is average mean monthly maximum was 26.4°C in February
olive or grey in color with a few black or white patches. (Fig. 2).
They prefer evergreen forest, which has tall tree
dominated with bamboo forest habitats. Humid and high Vegetation: The  principal  vegetation  type  in  Jibat
water sources are preferred areas [14]. C. m boutourlinii forest is described as tall tree dominated forest, bamboo
are restricted to Ethiopia, occurring from Lake Tana forest  (Figs.  3  and  4)  and  plantations of Junipurus.
southwards along the western side of the Ethiopian Rift The surrounding areas are farmlands. The forest of the
Valley, but its distribution does not reach Lake Turkana Jibat is one of the major sources of livestock grazing land,
[17]. fuel  wood  and  house construction and fencing materials
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Fig. 1: Map of the study area

Fig. 2: The minimum and maximum temperature and rainfall of the study area [19].

Fig. 3: Tree cover in Jibat forest (Kebebew E., April, 2013)
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Fig. 4: Bamboo dominated area in Jibat forest (Kebebew E., April, 2013)

for the surrounding people. Different indigenous and previous researchers [21]. In this study, to distinguish the
exotic species of plants are found in the area including age and sex of the blue monkey, information from different
herbs, shrubs, lianas and trees. literatures was used. Each block was assessed three times

Methods composition [20]. Birth rate was estimated for each group
Field Survey: The present study was carried out during as the number of infants per adult female at the time of the
July 2012 - April 2013, to cover wet and dry seasons. survey.
Survey processes included identification of the study Population surveys throughout the study area were
area, group identification, counting and collection of carried out during four sessions as mentioned earlier.
information from the local people. The total period spent Methods used during survey were walking slowly at 0.5
in data collection was four months. The seasons were km/hr, covering a distance of 6 km per day, stopping
classified into wet season I (July - August), wet season II every 500 meters to search the area by applying both
(September - October), dry season I (December - January) visual and auditory senses simultaneously. When blue
and dry II (February - April). Animals were observed monkeys were encountered, locality and coordinates,
using 10 x 50 mm binoculars and population data were detection time, duration of observation, activity and age-
collected and the areas they occupy were recorded. sex composition of the group were recorded. Counting
Quantitative data were collected on the population status, was repeated two times to minimize bias in distinguishing
group size and threats. The impact of the local people on age and sex of the groups [22].
the blue monkeys and Jibat forest was also assessed. During individuals counting, the size of each troop of

Division of the Study Area: During the observation sex and age categories. When the distance between
period, the distribution of blue monkeys in the study area located individuals was less than 50 meters, they were
was assessed and the habitats occupied by each of the considered as members of the same group [23]. Sometimes
groups were identified. In order to study the wide area two or three individuals of blue monkeys were separately
occupied by blue monkeys and due to their fast seen nearby and they were included as a group for the
movement, block counting method was used to estimate purposes of analysis [24].
the population status and group size [20]. Six blocks were
made according to the vegetation cover and topography Questionnaire: A questionnaire survey was conducted
of the area (Fig. 4). around the Jibat forest areas ranging from 0 to 4 km apart

Population Status: Individual count was carried out from interviewed. The questionnaire was administered to
all the accessible trails present in the survey area. members of the local people based on first come first
Assessing age required study of the age classes used by serve  basis  and  alternating male and female respondents

per month to estimate the population size and group

blue monkeys was recorded before dividing into separate

from the forest. In the questionnaire survey, people were
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as much as possible and different age groups. 50 RESULTS
individuals from local people were interviewed. Three staff
members of Oromia forest and wildlife enterprise, two Population Assessment: The maximum individuals
scouts from the local community and one Woreda counted during the study was 202 during the wet season
Agricultural Official were also incorporated to provide I (December - January) and the minimum number was 174
information on the impact of the local people on the during the dry season II (September - October). There was
protected area, their awareness of damage by wildlife and no  significant difference in the total number of blue
suggested measures to reduce the losses. Thirty-five monkeys  counted  during   the   wet   and   dry  seasons
questions were included in the study to examine the threat (x = 0.096; df = 1, P > 0.05) but, the population number of
by the local people in the area. These questions were blue monkey in the study area was increased during the
intended to gather demographic data (age, sex, family size, wet season than the dry season. Data on the population
number of wives), crops grown, damage caused and the of C. m. Boutourlini’s in the study area during the wet
species of wildlife responsible, protection measures season is given in Table 1.
adopted, perceived wildlife population trend, livestock The mean of C. m. boutourlinii counted during the
type and the attitudes of local communities towards wet and dry seasons  was  191  and  185,  respectively
wildlife and the forest management. (Fig. 5). The mean population of C. m. boutourlinii

Threat Assessment: The threat assessment was done on Among the six blocks, highest mean counted was in Block
the forest area concerning the presence of animal killing 2 and the lowest was in block 4.
and tree cutting in the local community, possibilities of More C. m.boutourlinii was counted during the wet
farm extension, fuel wood collection and extraction of season in block 3 and less in block 4. However, there was
trees for different purposes such as furniture making and no significant difference observed in all cases (P>0.05).
house construction were also investigated. The number On the other hand, more number of C. m. boutourlinii was
of people in collecting firewood and the total number of observed during the dry season in block 2 and less in
livestock and farm area were recorded. In addition to block 3. In general, the mean of C. m. boutourlinii in block
these, number of new settlements occurring in and around 2 (37.25 individuals) was higher than the other blocks and
the forest was recorded. less in block 4 (28 individuals). However, there was no

Data Analysis: Data were analyzed using SPSS 15.0 seasons (P>0.05).
software for Windows Evaluation Version. Statistical tests
were used (two-tailed with 95%  confidence  intervals). Sex and Age Structure: The counted individuals of C. m.
Chi-square test was used to compare between groups and boutourlinii were categorized into adult male and female,
between dry and wet seasons. young  and  infant  (Table  2).  Out  of  the total number of

2

counted during wet and dry seasons was 188 individuals.

significant difference observed between wet and dry

Table 1: The mean number of Cercopithecus mitis boutourlinii counted during dry and wet seasons. 
Season Block 1 Block 2 Block 3 Block 4 Block 5 Block 6 Total
Wet I 38 23 47 27 22 45 202
Wet II 18 44 37 19 27 35 180
mean 28 33.5 42 23 24.5 40 191
Dry I 33 42 22 45 38 14 194
Dry II 30 40 19 21 40 24 174
mean 31.5 41 20.5 33 39 20 184
Total mean 29.75 37.25 31.25 28 31.75 30 188
± SE ±0.77 ±0.79 ±1.18 ±1.09 ±0.76 ±1.24

Table 2: Age and sex structure of Cercopithecus mitis boutourlinii observed during the present study
No. of Adults Sex ratio
----------------------------------- ---------------------------------

Season Male Female No. of. Young No. of. Infant Total AM:AF  I:Y
Wet  37  65  47  42  191  1:2  1:1
Dry  33  62  55  35  185  1:2  1:2
Mean  35  63.5  51  38.5  188  1:2  1:2
Percentage  18.6  33.7  27  20.4  100
AM= Adult male, AF= Adult female, Y= Young, I= Infant
AM:AF= ratio of adult male to adult female, I:Y= Ratio of infant to young 
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Fig. 5: Division of the study area in to six blocks

Fig. 6: Individuals of blue monkeys in each of the blocks during both seasons.

Table 3: Troop size of blue monkey (Cercopithecus mitis boutourlinii) during the wet and dry seasons
Season Number of blue monkey Number of Troops Range of Troop size Mean Troop size 
Wet  191  11  2 - 23  12
Dry  185  14  2 - 20  11
Mean  188  12.5  2 - 21  11

observed blue monkey counted during the present study The age structure of C. m. boutourlinii does not
period, 18% were adult males, 33.7% were  adult  females, show significant variation between seasons, However
27% were young and 20.4% were infants. The mean sex adult females exceeded more than 50 during the dry and
ratio of adult males to adult females was 1:2 during wet wet seasons (Fig. 6). Adult males comprised minimal
and dry seasons. Mean sex ratio of infant to young was count during the dry and the wet seasons. 
1:2. There was significant difference in the sex ratio
observed  during  the wet and dry seasons  (x  =  30.54; Troop Size: The total number of troops, the range of2

df = 2, P < 0.05). On an average, 52.3% of the total troop size and  mean  troop  size  of  C.  m.  boutourlinii
individuals were adults and 27% were young and the rest
20.4% were unsexed infants.

are  shown  in  Table  3.  The  troop size ranged from 2 to
23 individuals;   maximum   troop   observed   during   the
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Fig. 7: Seasonal structure of age in C. m. boutourlinii

Fig. 8: Blue monkey foraging along with Colobus monkey (Kebebew E., April, 2013)

wet  season  was  11  and  14  during  the  dry  season. different purposes such as fuel wood (Fig. 9), house
The maximum range of troop size observed during the construction, furniture making and for fence (Fig. 10).
study period was 23 and the minimum was 2 individuals. Hence, the forest habitat is constantly changing. In
The troop mostly contains one adult male and more than relation to this, the number of animals in the forest is
one adult female, young and infants. During the study decreasing. Even if it is protected by the enterprise, local
period C. m. boutourlinii were seen together with other people are using the land for farming and livestock
primates like colobus monkey (Colobus  guereza),  anubis grazing. Deforestation is increasing from time to time,
baboon (Papio hamadryas anubis) and grivet monkey leading to permanent destruction of the habitat. 
(Chlorocebus aethiops) foraging (Fig. 8). Based on the questionnaire, more than half of the

Impact of Local People: Different forms of forest on wild animals. However, due to low income and luck of
exploitation occur in Jibat forest. Most of the ecological conservation awareness, local people harvest trees from
communities in this area was being fragmented and Jibat forest. Participation of men on harvesting tree and
intensively extracted by the local people. Local people in crop production was higher than women. The number of
the nearby forest extract woods from the forest for livestock   released   in  the  forest   was    more   than  100.

respondents were aware of forest management and threat
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Fig. 9: Fuel wood extraction in the study area by the local people (Kebebew E., April, 2013) 

Fig. 10: Local people cutting tree for timber production (Kebebew E., April, 2013)

From 50 individuals questioned 66% were fully dependent to the absence of economic benefits and limited decision-
on the forest, 20% were partially dependent and the making powers.
remaining 24% were not dependent on the forest.
Livelihood activities such as farming, fuel wood extraction DISCUSSION
and processing forest trees were common for the purpose
of generating income by most local people. Blue monkey (C. m. boutourlinii) is one the endemic

The wild animals especially primates are considered wild mammal found in Ethiopia. According to Lawes [25],
as pest by the local who cultivate land around the forest. blue monkey as a species are widely distributed and not
94% of the local people have negative attitude, 5% neutral threatened. Similarly the population status of blue monkey
and 1% positive attitude towards wildlife including blue in Jibat forest was not threatened but their number is
monkey. Additionally, there was a loss of management by decreasing from time to time due to the impact of local
the enterprise in Jibat forest among the local people due people.
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During individual count of C. m. boutourlinii, there splitting into large troops and dispersal to a wider area
was no significant difference between the wet and dry were due to in search of food and as a result of habitat
seasons. However, according to Ghiglieri [26], female blue destruction by humans. 
monkey give birth once every two years, during the onset Local people remarked that there were more blue
of the warm and rainy season and according to Chapman monkeys in the past. According to Mekonnen [33],
and Chapman [27], densities of primates were related to population of bale monkeys decreased due to
food quality and availability. Similarly, during the wet overexploitation of local people. Similarly increased
season the individual number of C. m. boutourlinii human settlements and farming in the forest area resulted
increased due to more quality and availability food than in decrease in the total size of C. m. boutourlinii from time
during the dry season. Hence, during the wet season, the to time. Forest trees extraction was the main factor.
number of infants was high compared to the dry season. Similarly, Baranga (2004) reported that habitat destruction

Blue monkeys exhibited a tendency to spend more can cause prolonged periods of food scarcity and
time in forest habitats, which may be linked to both fruit sometimes permanent depletion of food resources. Hence,
resource availability and structural characteristics such as C. m. boutourlinii and other primate species in Jibat
larger fruit patches [28]. The group size of C. m. forest may face food scarcity and permanent depletion of
boutourlinii was greater during the dry season than the food resources in the future.
wet season. Similarly, Ohsawa [29], found that the largest
multi-troop occurred more in the middle of the dry season CONCLUSION
than wet season. During the dry season the troop size of
C. m. boutourlinii increased and foraged  together  to an The largest multi-band troop occurred in the middle
area where plenty of fruits and leaves were available. The of the dry season than the wet season. Due to shortage of
group size may vary in seasons. During the dry season, food during the dry season, troop size increased and
food availability was limited to a given habitat. Therefore, foraged together to an area where better fruit and leaves
two or three troops were mixed as one troop and foraged are available. Out of the188 counted individuals, adult
together; as a result, the group size increased. Average females were larger than other sex categories. There was
sex ratio of adult male to adult female was 2:1 and infant to an increase of individual number during the dry season
young was 2:1, Similarly Beyene [30], found 1:2.8 adult sex compared to the wet season. 
ratio during the wet and dry seasons. High adult female to Local people at Jibat forest use the forest as a source
adult male ratio is due to the combination of adult females of income, extract trees for fuel wood, for house
to estrous young females. This indicates sex ratio in C. m. construction and for furniture making. This accelerates
boutourlinii was also due to earlier maturation of females. deforestation from time to time and loss of biodiversity.

According to Isbell [31], larger groups have longer As a result, the habitat of C.m. boutourlinii is being
day range lengths and use larger home range areas than reduced from time to time.
smaller troops. The troop varied both in size and sex
composition. Variation in troop size was common in larger, RECOMMENDATIONS
more mobile primates than small troop size. Troops were
largest in sites with less forest cover. These results Based on the results of the study, the following
suggest that a function of grouping in C. m. boutourlinii recommendations are suggested
was concerned with availability of food, protection of Proper management of the forest is necessary to
infant and territorial defense. Males are more committed to reduce habitat destruction by local people.
the defense of the territorial boundaries [32]. Troop of C. Awareness should be provided to the local people on
m. boutourlinii usually protect themselves in all conservation of wildlife and share the benefit of
directions and produces warning sound by any one of the natural resources.
troop members when disturbed. Adults of both females Oromiya Forest and Wildlife Enterprise should give
and males of C. m. boutourlinii have roles in the more emphasis on conservation task and apply the
protection of the troop, through careful watch from rule and regulations to manage Jibat forest and the
dangers. primate population. 

Similarly, Chapman and Chapman [27] found, the  Facilities like road, camp sites, appropriate manpower
aggregation of large troop of C. m. boutourlinii and equipment should be provided to increase
population during the dry season in a limited area and tourists.
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Local people should be involved in designing, 14. Groves, C., 2005. Order Primates. In Mammal Species
planning, implementing and evaluating on wildlife
conservation programs.
Different organizations should participate in Jibat
forest for conservation program and research.
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