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Abstract: Colobus guereza gallarum is the subspecies of Colobus monkey (Colobus guereza) restricted to the Ethiopian
highlands to the east of the Rift Valley. This study was carried out from February to June 2016 to provide data on Population
status, distribution, and threats of C. g. gallarum in Bale Mountains National Park. Line transects with 5 km distance were
made in all survey areas to estimate the whole population in the area. Field visits and questionnaire distribution were made to
assess community perception and threats to the species. The major population of C. g. gallarum was observed in Rira. A total
of 116 and 113 individuals were observed in the wet and dry seasons, respectively. There was no significant difference between
wet and dry seasons (F= 0.072, df=1, p=0.795) of the population size of C. g. gallarum. Out of 229 individuals of guereza
counted in both dry and wet seasons, 44 were adult males, 58 adult females, 42 sub-adult males, 43 sub-adult females and the
remaining 42 were young individuals. However, as t-test indicated, here was no significant difference between wet and dry
seasons in a number of in this sex and age categories (P>0.70). The male to female ratio was 1.00:1.1, while, the age ratio of
young to all other individuals was 1.00:4.45. Here also, the ratio of young to an adult female was 1.00:1.40 and 1.00:1.36
during dry and wet seasons, respectively. The response of communities indicated the presence of positive perception towards
the species due to its main importance for tourism and cultural aspect of the communities. Moreover, habitat destruction due to
logging, farmland expansion and settlement were main observed threats to species in the area.
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Afroalpine habitat and populations of the rare and endemic
species [2, 3]. It was established by the Ethiopian Wildlife
Conservation Organization (EWCO) in 1971 with the
primary objective of conserving the wildlife and other
valuable natural resources in the area. It is a home for
mammals such as Mountain nyala (Tragelaphus buxtoni) and
the Ethiopian wolf (Canis simensis) which are endemic to the
country.

The Bale Mountains National Park (BMNP) comprises

1. Introduction

The Ethiopian highland massif is accounted to cover over
80% of the land in Africa that occur at an altitude of 3000 m
asl and this may be a major reason for many endemic animals
and plants to occur in Ethiopia [1]. One of the highland
ecosystems in Ethiopia is, the Bale Mountains National Park
(BMNP) which was first proposed in the late 1960s to protect
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primates including the Bale Vervet monkey (Chlorocebus
djamdjamensis) and Black-and-white colobus (Colobus
guereza). One of these primates is, Colobus guereza
gallarum which is among the subspecies of black and white
colobus monkey (Colobus guereza) that are distributed in
central and eastern African countries including Ethiopia.
Colobus guereza gallarum is restricted to east of the rift
valley occupying the highland ecosystems in southeastern
Ethiopia [4].

However, little is known about the status of black and
white colobus monkey (Colobus guereza) species. Even, C.
g. gallarum is recorded as “Data Deficient” in the IUCN Red
List of Threatened Species category. Moreover, it is facing
the challenge of habitat destruction. In the absence of recent
survey work, it is not known how much pressure this
population is under [4]. Clearance of forests for agriculture is
a major concern for black and white colobus monkey which
has a relatively small range in East Africa [5]. Hence,
understanding the population status and threats of this species
were found to be essential for better conservation effort and
economic values from tourism. However, the population
status, distribution, and threats have not been documented.
Moreover, there was no detail investigation made to assess
the status and threats of this species.

The study of population status and distribution is crucial to
assess the habitat requirements of this species [6]. Identifying
the habitat requirement of the species contributes to
conservation mechanism of the species in the park.
Knowledge of habitat requirement and distribution along the
environmental gradient is essential not only for the species
survival but also for the sustainable management and
conservation of protected areas [7].

Therefore, the main objective of this research was to study
population status, distribution, and threats of this data
deficient primate species in BMNP. The result of this
research has a great importance for science and conservation
measures on C. g. gallarum in the study area. This provides
relevant information for BMNP, local communities and
regional administration, conservation organizations and other
concerned bodies about the status of the species, threats and
basic information on its distribution. Due to its attractive
nature, it directly or indirectly contributes to ecotourism
development. Moreover, it enhances the conservation values
as well as related benefits of communities in the area.

2. Method
2.1. Study Area Description

The study was conducted in the Bale Mountains National
Park (BMNP) in the Oromiya administrative regional state
southeast Ethiopia. BMNP is found 440 km far from the
central city of the country, Addis Ababa and located at 6°29'
— 7°10'N and 39°28' — 39°57'E. The park belongs to the Bale-
Arsi massif, which forms the western section of the south-
eastern Ethiopian highlands covering 2200km’ [8, 9]. The
BMNP is one of the parks in Ethiopia that harbor a diverse

range of endemic fauna and flora and is part of the Eastern
Afromontane Biodiversity Hotspot [10]. It is also one of the
34 international biodiversity hotspots and qualities for the
World Heritage Site and Biosphere reserve listing with area
coverage of 2,200 km? of mountains and forest [3].

It was first proposed in the late 1960s to protect Afroalpine
habitat and populations of the rare, endemic and species of
the mountain nyala (7ragelaphus buxtoni) and the Ethiopian
wolf (Canis simensis) [3, 11]. Even if its establishment was
for this, Bale Mountains is one of the most important areas of
the world for its number of threatened Ethiopian endemics in
all taxa 26% of Ethiopia’s endemic species (1 primate (Bale
Monkey), 1 bovid, 1 hare and 8 species of rodent) are found
in the area, including the entire global population of the giant
molerat (Trachyoryctes macrocephalus). Of the area’s
recorded birds, 6% are Ethiopian endemics. In addition, there
are several rare and endemic amphibian species found only in
Bale as well as 1321 species of flowering plants with 163
endemic (23 to Bale alone) to Ethiopia.

Methods of Data Collection

2.2. Distribution and Population Structure

The population structure of Colobus guereza gallarum in
the study areas was carried out using line-transect survey.
The study area has various types of habitats. Sample blocks
were established in different sites i.e. Headquarter of the park
(Dinsho Site), Gayssay grassland, Northern woodland and
Harenna forest (Rira). During the transect survey, time of the
sighting, location along census route, number of monkeys
present, perpendicular transect to animal distance and
observer to animal distance was recorded [12]. We also
recorded the presence and location of threats such as logging,
farming, settlement, livestock presence and other direct
disturbances (i.e., taking place during our sampling) or in the
past [13].

Each transect was censused more than times during both
the wet and dry seasons [14]. Surveys were conducted on
transects from 06:30 -06:45 to 10:30-10:45 h in the morning
and from 14:00 to 18:00 h in the afternoon (Peres, 1999) at
an average speed of lkm/hr in the forest or 2km/hr in the
plantation [15, 16].

The transect survey was designed in a straightforward
systematic design with a random start. A total length of
120km was done in the whole part of the park. Each transect
line had 100 to 300 m width in different sites of the park. The
survey was carried out using a compass to measure the
perpendicular distance and to count the population within this
site. The length of transects increases for large areas so as
make them proportional. Every 1 km transects cover 10 km
of the survey block.

2.3. Conservation Problem and Community Perception

The anthropogenic factor of the local people to the C. g.
the gallarum monkey was determined by physical
observations of the site, interviewing the local people to
assess their attitude towards the study species and providing
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a questionnaire for varies stake holders concerning the
different influences on this species. To determine the sample
size of respondents, we used Finite Population Correction in

[17].
n = ny/1+ (ny-1)/N

Where;
n is the sample size
N is the population size.

3. Result

From the transect count of Colobus guereza gallarum
different sites in Bale Mountains National park, the higher
population was recorded in Rira (196) exceeding BMNP
head quarter (Dinsho) (8), Gaysey grassland (14) and
Northern woodlands (10) (Figure 1).
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Figure 1. Distribution of C. guereza gallarum in BMNP.

A total of 116 and 113 individuals were observed in the wet and dry seasons, respectively (Table 1 & 2). During the wet
season, a total of 116 Colobus guereza gallarum were counted. Among these, 21 were adult males, 30 were adult females, 21
were sub-adult males, 22 were sub adult females and 22 were young individuals. The number of adult females was higher than
adult males, subadult males, sub-adult females and young during the wet season (Table 1).

Table 1. Population Status of Colobus guereza gallarum during the wet season.

Sites Transect No. Adult male Adult female Sub-adult male Sub-adult female Young Mean (+SE)
1 1 2 1 2 1 1.40+0.55
2 3 4 3 3 4 3.40+0.55
3 1 1 0 1 0 0.60+0.55
4 2 5 3 3 4 3.40+1.14
5 1 1 1 1 1 1.00+0.00
6 2 2 1 1 2 1.60+0.55

Rira 7 1 1 0 1 1 0.80+0.45
8 1 2 2 1 3 1.80+0.84
9 2 2 3 2 1 2.00+0.71
10 2 3 3 3 3 2.80+0.45
11 1 1 2 1 1 1.20+0.45
12 0 0 0 0.00+0.00
13 1 2 1 2 0 1.20+0.84
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Sites Transect No.  Adult male  Adult female  Sub-adult male  Sub-adult female Young Mean (+SE)
14 0 0 0 0 0 0.00+0.00
BMNP Head Quarter 15 1 1 0 0 0 0.40+0.55
16 0 0 0 0 0 0.00+0.00
Gayssey Grassland 17 ) 2 0 0 ) 0.80-£0.84
18 0 0 0 0 0 0.00+0.00
Northern woodland 19 ) ) ) 1 0 0.8040.45
Total 21 30 21 22 22 23.20+3.83

During the dry season, lower number of the total population was recorded. The number of adult females exceeds adult
males, sub-adult males, sub-adult females and young individuals. There are relatively similar numerical figures in the number
of sub-adults and young individuals during the dry period (Table 2).

Table 2. Population structure of Colobus guereza gallarum during the dry season.

Sites Transect No.  Adult male Adult female Sub-adult male Sub-adult female Young Mean (+SE)
1 1 1 1 1 2 1.20+0.447
2 3 4 2 2 2 2.60+0.894
3 1 1 0 1 0 0.60+0.55
4 0 0 0 0 0 0.00+0.00
5 0 0 0 0 0 0.00=+0.00
6 2 2 2 1 2 1.80+0.45
Rira 7 2 1 2 2 1 1.6+0.55
8 0 1 1 1 0 0.60+0.55
9 2 3 2 2 1 2.00+0.71
10 2 3 3 3 3 2.8+0.45
11 2 2 3 2 2 2.2+0.45
12 2 1 2 2 0 1.4+0.90
13 0 0 0 0 0 0.0+0.00
14 1 1 1 1 1 1.0+0.00
BMNP Head Quarter 15 2 3 1 0 2 1.6+1.14
16 1 2 0 1 2 1.2+0.84
Gayssey Grassland 17 | | ) | 0 0.840.45
18 1 2 0 1 2 1.2+0.84
Northern woodland 19 0 0 0 0 0 0.040.00
Total 23 28 21 21 20 22.60+3.21

Table 3. Age and sex categories of Colobus guereza gallarum observed
during dry and wet seasons.

No Social Class Wet season  Dry season Total
1 Adult Male 21 23 44

2 Adult Female 30 28 58

3 Sub-Adult Male 21 21 42

4 Sub-Adult Female 22 21 43

5 Young 22 20 42
Total 116 113 229

Population Structure

The comparison of population structure during the wet and
dry of the observed Colobus guereza gallarum in the Bale
Mountains National Park are given in Table 3. Out of 229
individuals of guereza counted in both dry and wet seasons,
44 are adult males, 58 adult females, 42 sub-adult males,
43% sub-adult females and the remaining 42 were young

individuals (Table 3). Two independent t-test in different
transects indicated that there was no significant difference
between wet and dry seasons in number of adult males (t= -
0.375, df=36, p=0.710), adult females, (t= 0.275, df=36,
p=0.799), subadult males (t= 0.00, df=36, p=1.00), sub-adult
females, (t= 0.166, df=36, p=0.869) and young individuals,
(t=0.266, df=36, p=0.799).

The male to female ratio of Colobus guereza gallarum was
1.00:1.17. During the study period, more adult individuals
were counted than sub-adults and young ones. The age ratio
of young to all other individuals was 1.00:4.45 and young to
mature or adult aged ratio was 1.00:2.43 during both wet and
dry seasons (Table 4). One Way ANOVA test indicated that
there was no significant difference between wet and dry
seasons (F= 0.072, df=1, p=0.795). Here also, the ratio of
young to an adult female was 1.00:1.40 and 1.00:1.36 during
dry and wet seasons, respectively.

Table 4. Proportions of different age and sex categories of the Colobus guereza gallarum recorded during the dry and wet seasons.

Season Sex and Age categories Ratio

Sex Age Sex Age
Season

AM AF SAM SAF Y M:F Yg: Others Yg: Ad
Dry 23 28 21 21 20 1.00:1.11 1.00:4.65 1.00:2.55
Wet 21 30 21 22 22 1.00:1.24 1.00:4.27 1.00:2.32
Total 44 58 42 43 42 1.00:1.17 1.00:4.45 1.00:2.43

(AM = Adult male, AF = Adult female, SAM = Sub-adult male, SAF = Sub-adult female, Y = Young)
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Community perception and Threats to Colobus guereza
gallarum

The perception of communities towards the species
indicated as the majority of respondents have a positive
outlook towards the species. Of the total 341 respondents,
308 (90.32%) of respondents agreed to the importance of

conservation for C. g. gallarum. However, 33 (9.68%) of
respondents disagreed with threats caused by humans on the
species as well as habitat alteration of the species. The result
also revealed the less damage caused by the species towards
human’s property (Table 5).

Table 5. Views of the local community on Colobus guereza gallarum.

Response in percent

No Statement Yes No
N % N %

1 Do you know Colobus guereza gallarum? 310 90.91 31 9.09

2 Do you have positive perception towards the species? 308 90.32 33 9.68

3 Do you think conservation of the species is important? 337 98.83 4 1.17

4 Is the population trend of Colobus guereza increasing? 298 87.39 43 12.61

5 Do humans influence the existence of Colobus guereza in the park? 93 27.27 248 72.73

6 Does Colobus guereza cause any damage to the local people’s property? 4 1.17 337 98.83

7 Is there an alteration in the habitat nature of Colobus guereza in the area? 107 31.38 234 68.62

Table 6 showed the local community were also had six No. Statement Number of records _ Percent
major perceptions why they have a positive attitude. Of 3 Ecological values 56 16.42
these, tourism value (44.57%), cultural values (28.74%) and ~ 4  Tourism value o2 =
. o 5 Aesthetic value 11 3.23

ecological values (16.42%) of Colobus guereza gallarum 6 Cultural values 08 28.74

were the first three main reasons (perceptions) of positive
attitudes of the community.

Table 6. Positive perception of local community towards Colobus guereza
gallarum.

According to direct field observation of the habitat of the
animal, there were recorded six major anthropogenic threats
of Colobus guereza gallarum (Table 7). Of these threats,
livestock resource competition (33.33%) was the first threat

No. Statement Number of records _ Percent followed by farming (17.86%) and logging of trees (15.48%).
1 It is a natural gift 10 293
2 Doesn’t cause damage to humans 14 4.11
Table 7. Threats to Colobus guereza gallarum.

No. Type of threats Encounter rate Percent
1 Logging 13 15.48

2 Settlement 8 9.52

3 Farming 15 17.86

4 Livestock presence 28 33.33

5 Direct human disturbance through behave setting, fence making and pollution 11 13.10

6 Fuel wood collection 9 10.71
Total 84 100.00

4. Discussion

Guerezas are tied to habitats that have trees and are present
in forests. They are found in highland or mountain forests
[18, 19]. The present study also agreed to this habitat
association and distribution. This preference is likely
attributable to high species diversity of food trees in some
secondary growth forests and may also be explainable in
terms of milder chemical defenses in secondary growth
species [19]. Moreover, the present study revealed that C. g.
gallarum were seen in habitats characterized by forests
composed of tall trees.

The result of the present study revealed that the
populations of Colobus guereza gallarum structured with 44
are adult males, 58 adult females, 42 sub-adult males, 43%
sub-adult females and the remaining 42 were young
individuals. According to [20], the usual composition of

guereza groups includes one adult male, several adult
females, and immature individuals. Also in this subspecies of
the present study, females were predominant than males and
young in the populations of Gureza both in dry and wet
periods, which might indicate that the population has a
potential to increase in number. Possible reasons for unequal
postnatal sex ratio may be due to the increased mortality of
males because they were more exposed to predation than
females as they are less vigilant during feeding. The solitary
nature of males forming small groups enhances the
vulnerability of males towards predation. The explanation for
male mortality is also that bachelor males are distributed
often in less favorable habitats as the central core area is
inhabited by territorial adult males [18].

However, the ratio of young to other individuals (1.00:
4.65) in the present study may show a declining trend of the
animal. The possible reasons might be a higher percentage of
young mortality or predation because they are unable to
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escape from predators at this stage, the presence of small
breeding females and the young have a tendency to be kept
hidden under bushes or other shaded areas and they could
have been underestimated during the survey.

Habitat loss is the primary threat facing species worldwide
[21]. This loss of habitats is a result of habitat destruction
mainly influenced by human activities and other inevitable
factors. Likewise, the major threats of Colobus guereza
gallarum observed during the study period included intensive
livestock grazing, intensification of farming activities,
logging, and other direct human disturbances. Fuel wood
collection, overgrazing, and deforestation are the main threats
to biological resources in Bale Mountains National Park [22].
Human disturbance of tropical forest is not only leading to
habitat destruction but also to massive habitat fragmentation
[23]. The current threats of Colobus guereza are primarily
driven by deforestation, fuel wood collection, timber, and
charcoal production [24, 26]. This has led to widespread
forest fragmentation. Colobus monkeys being highly arboreal
are especially vulnerable to these threats, as they require
leaves, fruits and seeds for survival [24, 25].

5. Conclusion

C. g. gallarum is one of the known groups of monkeys that
have a great potential for tourism activities in the study area.
The conflict reported in the area is insignificant. Logging,
farmland expansion and settlement were the main observed
threats to species in the area. The study also indicated that
communities have positive perception towards the species.
Despite its great importance for communities through
tourism, cultural benefits, and ecological role, it is facing
anthropogenic threats that can affect its future existence.
Hence, the following points are suggested as
recommendations for appropriate management of C. g.
gallarum in Bale Mountains National Park.

Continuous follow up on the number of C. g. gallarum is
essential for proper management and sustainable protection.
The protection of C. g. gallarum habitat quality is crucial to
keep the animal in their good natural condition. The human
destruction of tree species which are most preferred by C. g.
gallarum should have more protection because habitat loss
will affect the sustainable existence of the species.
Ecotourism activities should be promoted as they are main
ways by which communities obtain benefits through
conservation of species. Conservation program for endemic
C. g. gallarum in the BMNP should be established. Further
study should be promoted to know more about the population
dynamics, reproduction and other ecological and behavioral
aspect of C. g. gallarum in Bale Mountains National Park.
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