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Gelada (#eropithecus gelada) is the only surviving primate of the genus#eropithecus that is endemic to Ethiopia. It adapted to
live in afroalpine and subafroalpine ecosystems of the Ethiopian alpine. Although it is at risk of habitat loss due to agricultural
expansion and deforestation, gelada has been classified as a least concern by the IUCN. Gelada has great importance as it
represents the Ethiopian national treasure which brings tourists to the country. However, no proper gelada census has been
carried out in and around Mount Guna (Mt. Guna). ,erefore, the current study aimed to provide an accurate count of gelada
individuals living in the study area. Total count along line transects was carried out from January 1–May 30, 2018, to estimate the
population of gelada. According to the current result, gelada individuals counted from the entire sites of Mt. Guna were estimated
to be 56. Forty-two gelada individuals were counted from outside the protected area, while 14 of them were from the protected
area.,ere was a significant difference between gelada individuals counted from inside and outside the protected areas (P� 0.047).
,e ratio of age-sex of geladas also computed to be adult males: adult females: subadult males: subadult females: immature is 1 :
3.12 : 0.88 :1.25 : 0.75 for the total population. Furthermore, five groups of geladas were observed outside the Mt. Guna com-
munity conservation area at three sites, while only one group of geladas was identified from the protected area. Based on the
current result, we recommend further research to study the population trend, fertility problems, and conservation mechanisms of
geladas living within the agricultural land and human-gelada conflicts around Mt. Guna.

1. Introduction

Gelada (#eropithecus gelada) is the only surviving primate
of the genus #eropithecus that is endemic to Ethiopia [1].
Currently, geladas occur only in a few areas of Ethiopian
highlands, mostly the north of the Rift Valley in northern
Ethiopia and rarely the south of the Rift Valley in Arsi
Mountain [2]. Studies have estimated that the number of
geladas is about 50,000–60,000 in the wild, and their
numbers are thought to be declining. In Ethiopian high-
lands, geladas are coming in contact with humans as local
farmers expand their cultivation and livestock grazing to the
areas once inhabited only by wildlife. In addition to this, due

to their specialized diet (mainly grasses including Brachiaria
comate, Cyperus erectus, Festuca abyssinica, and Festuca
macrophylla), geladas are harshly affected by soil erosion,
drought, and possibly even global warming [3, 4]. Gelada is
classified as nearly threatened in 2003. However, after some
years, since it has a large range and is still abundant despite
increasing threats to the species, it is listed as a least concern.
Although the species is currently classified as a least concern,
habitat loss due to agricultural expansion may affect the
population of geladas [5].

Gelada is economically important as it is a fascinating
mammal that brings many tourists to the country. It is an
Ethiopian endemic genus representing a national treasure
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[6]. On the other hand, geladas have been blamed for raiding
on cultivated lands. Studies showed that there is a major
conflict between farmers and geladas in and around the
SemienMountains National Park (SMNP), Eastern Arsi, and
South Wollo. ,e largest proportion of crop loss, mainly
barley, was recorded in and around the SMNP [7]; crop loss
including teff, maize, sorghum, barely, and wheat was re-
ported from South Wollo [8], and significant crop (wheat,
barley, maize, bean, and pea) loss was also identified in
Eastern Arsi [9].

Mt. Guna, located in South Gondar Zone of the Amhara
National Regional State, is known to be home to a number of
endemic animals. Out of 30 mammals identified in Guna, 6
of them are endemic to Ethiopia. ,ese 6 endemic mammals
are Ethiopian highland hare, Lepus starcki, Ethiopian wolf,
Canis simensis, gelada, #eropithecus gelada, Bailey’s shrew,
Crocidura baileyi, Abyssinian grass rat, Arvicanthis abyssi-
nicus, and white-footed rat, Stenocephalemys albipes. Of
these 6 endemic mammals, two of them are rodents and one
is a primate [10].

Geladas have been known to exist in Mt. Guna for a long
time. As cited in the work of Belste et al. [10], Abraham
Marye has reported their number to be around 15 which
shows the animal is locally endangered for extinction.
However, according to the report by Belste et al. [10], the
local community estimated that at least 100–200 individuals
exist at two localities of Mt. Guna: Jib Washa and Molalie.
From these reports, one can understand that there is a great
difference between the populations of gelada in Mt. Guna
within two years (2010–2012). Since geladas have low birth
rate compared to other related primates [11], 15 individuals
in 2010 have no reproductive potential to give 100–200
individuals in 2012 unless there might be an error in the
methodology for one of the reports or both. Furthermore,
currently, we have no accurate count of the number of
geladas living in and aroundMt. Guna and we have even less
knowledge about the total numbers of geladas throughout
Ethiopia. ,e knowledge of the accurate population of
geladas, particularly in Mt. Guna and generally of Ethiopia,
is important to determine whether their numbers are being
maintained, declining, or increasing. In addition, estab-
lishing accurate numbers of the species is a critical criterion
for conservation and management policies. Even though
gelada has been known to exist in Mt. Guna, evidence shows
that no proper and comprehensive gelada census has been
carried out. ,erefore, our aim was to provide an accurate
count of gelada individuals living inMt. Guna. Furthermore,
the habitat distribution, age, and sex structure of the gelada
groups was also provided.

2. Materials and Methods

2.1. StudyArea. Mt. Guna is a recently legalized Community
Conservation Area located in South Gondar Zone at a
distance of 20 km from Debre Tabor town (capital of the
zone) in the southeastern direction. ,e area is 129 km far
from Bahir Dar, 699 km from Addis Ababa, and approxi-
mately 150 km south of the SMNP.Mt. Guna is located at 11°
45′N, 38° 15′ E with an elevation ranging from 3200m at the

base to 4113m at the peak [10, 12]. ,ere is 110 km2 of land
above 3,400m, but no more than 40 km2 above 3,800m [13].
Furthermore, according to Malcolm [14], a limited area of
afroalpine is found in Mt. Guna.

,e study area is characterized by moist agroclimatic
zones that are locally known as moist “Dega” and “Wurch.”
It is the home of nationally and globally important biodi-
versities and forms part of the divide between the drainage
basins of the Abay (Blue Nile River) and Tekeze rivers, and it
is the origin of the Rib River, which flows into Lake Tana
[10].

Mt. Guna is surrounded by six woredas (woreda- third-
level administration division of Ethiopia which is further
subdivided into a number of kebeles), namely, Lay, Tach
Gayint, Farta, East Este, Simada, and Dera (Figure 1). ,e
economy of the people living in these woredas is mainly
based on subsistence agriculture. ,ey cultivate crops such
as barley, wheat, bean, and potato, and they rear livestock
including sheep, cattle, donkey, and horse. ,e vegetations
of Mt. Guna include different grass species such as “Guassa”
and tree species with many wild animals such as rodents,
geladas, and jackals and different endemic and indigenous
bird species. On the tip, the mountain has a giant lobelia tree
which is known to be the unique characteristic to this
ecosystem [10].

2.2. Methods of Data Collection. A cross-sectional study was
carried out from 1 January–30 May 2018 around Mt. Guna.
Data collection was conducted in the dry season due to
unsuitable access to the area during rainy season. In the
current study, line transect was used to estimate the pop-
ulation of gelada since it is the most common method to
census nonhuman primate populations in the wild [15, 16].
Monitoring of home range size and overlap in population
was carried out prior to start counting [15–18]. In the course
of monitoring, all gelada habitats and range sizes were
identified and direct count was applied along the line
transects. Scouts, local people, investigators, and wildlife
experts were involved in the monitoring of gelada’s home
range sizes and population overlap and assessment of entire
habitats.

At the beginning, all data collectors were trained on the
methods of counting geladas. ,en, data collectors together
with investigators conducted a one-day observation of the
study area, and data collectors were shown how to count
geladas.

Before arranging line transects, all known gelada habitats
in and around Mt. Guna were identified with the help of
local people and scouts. Accordingly, four known gelada
habitats, three outside and one inside the protected area,
were identified from two kebeles (kebele- the smallest ad-
ministrative unit of Ethiopia). Line transects were system-
atically laid across 4 identified gelada habitats (one inside
and two outside the protected area), and direct total count
was applied to estimate the numbers of all geladas and their
groups. In addition to the four gelada habitats, 8 additional
line transects (about 5 km long) were also systematically laid
1 km apart in the unprotected area (3 line transects) and

2 International Journal of Ecology



protected area (5 line transects) of 110 km2 of land to census
if other gelada groups might be found. ,ree people were
deployed to each of the 12 line transects to count all geladas
found in and around Mt. Guna. All observers were told to
record site/kebele, habitat type, age-sex structure, pop-
ulation number, and group number of geladas observed
within 500m right and left of the line transect. A binocular
was used to count the animals at distance and for identi-
fication of age and sex. A digital camera was used to take the
pictures. A total of 36 people were involved in the direct
count: 3 wildlife experts from Debre Tabor town, 4 inves-
tigators from Debre Tabor University (authors), 2 under-
graduate Debre Tabor University students, and 27 other data
collectors from the surrounding kebeles. All line transects
were addressed simultaneously, and gelada counts were
conducted at the same time during morning hours (7 :
00–11 : 00) when the animals were most active (foraging
time).

Age-sex categories were structured as carried out by
other authors. Accordingly, observers were asked to

separate geladas into the following age-sex categories:
adult males, adult females, subadult males, subadult fe-
males, and immature. Adult males were defined as geladas
with visible manes and overall size about twice that of
adult females, and adult females were estimated based on
their body size. Subadult males were defined as males
similar in size to adult females with the beginnings of a
mane, and subadult females were estimated based on body
size. All other smaller individuals were considered im-
mature [19].

2.3. Data Analysis. All available data were organized and
presented by using descriptive statistics including tables
and pictures. Gelada’s group and population numbers
inside and outside the protected areas were presented on
tables. In addition, the ratio of adult males: adult females:
subadult males: subadult females: immature was calculated.
Gelada abundance was computed by the abundance
formula:
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Figure 1: Map of the study area (Mt. Guna).
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Abundance �
total number of individuals of the species in all the samplings

No. of sampling units inwhich the species occur
. (1)

One-way ANOVA on SPSS software version 20.0 was
used to compare differences of the number of individual
geladas between inside and outside the protected areas as
well across the groups. A statistical value of 0.05 was taken as
the significance level.

3. Result and Discussion

In the current study, the results of gelada count from the
entire sites of Mt. Guna were estimated to be 56. Out of the
total 56 geladas, 3 gelada individuals were counted at
Muhatitu, 24 at Molalie, 15 at Tirbgedel, and 14 at zin-
gerogedel (Table 1). In addition, the abundance of geladas
from these four sites was calculated to be 14. In contrast to
our study, Marye, as cited in the work of Belste et al. [10],
estimated the number of geladas in Mt. Guna to be 15 and
Belste et al. [10] estimated their number to be 100–200. Both
population estimation of 2010 and 2012 is far from the
current estimated number of geladas in Mt. Guna, or Marye
might have only conducted population estimation for a
group of geladas found at the top of Mt. Guna called
Zingerogedel of the current study site. Furthermore, the
current population of geladas counted in Mt. Guna is few in
number when compared to the population of geladas living
in other areas of the country. ,is existence of a small
number of primates in a habitat shows habitat destruction
due to intensive agricultural expansion, overgrazing, and
other anthropogenic activities [4, 20]. Such intensive agri-
cultural activities were also observed in the development
zone of Mt. Guna where a significant number of geladas live
compared to the core zone (Figures 1 and 2). Unless agri-
cultural activities are halted and entire habitats of Mt. Guna
are conserved, such a condition may result in the local
extinction of geladas in the near future. Moreover, this small
number of geladas is highly marginalized since the habitat is
far from the interaction of known nearby habitats with high
population of gelada, SMNP (approximately 150 km north of
Mt. Guna), and hence, the animal was already predicted to
be locally endangered for extinction [10].

As identified in the SMNP, South Wollo, North Shoa,
and other areas of the country [4, 8, 21], geladas were also
observed to live in a group in Mt. Guna. However, less
number of individuals in a group that ranges from 3 to 15
consisting of an average of 9 individuals was counted in Mt.
Guna. All age and sex groups were observed at Molalie,
Tirbgedel, and Zingerogedel; however, a group of geladas
counted at Muhatitu had only 3 adult male individuals
(Table 1). Likewise, Dunbar [22] identified that young males
leave their natal units as juvenile or subadult to join or form
all-male groups. In such cases, all-male groups are more
labile in their attachment to their natal groups and may
spend a significant proportion of their time wandering alone
or attached to an adjacent group. Moreover, such an oc-
currence of a small group in the area might be due to the
absence of predators. In agreement to this, a study showed

that the absence of predators provides an additional ad-
vantage for geladas to live in small reproductive units in their
natural habitats [23] even though there were no female
individuals in the current small group.

,e age-sex category of geladas was also carried out for
the current study although it might be difficult to compute
and analyze population structures for such a small group of
marginalized animals. ,e age-sex of the total population
consists of 14.28% adult males, 44.64% adult females, 12.5%
subadult males, 17.86% subadult females, and 10.71% im-
mature (Table 2). ,e ratio of adult males: adult females:
subadult males: subadult females: immature was 1 : 3.12 :
0.88 :1.25 : 0.75 for the total population of geladas in Mt.
Guna. ,e current result revealed that high percentage
(44.64%) of adult females and low percentage (10.71) of
immature geladas occur in Mt. Guna. However, this ratio
contrasts with that of gelada groups studied in and around
the SMNPwhich is 1 : 0.58 : 3: 1.29 : 2.78 [6]. In our study, the
ratio of adult male: adult female is 1 : 3.12 (high number of
adult females) which gives hope to having high reproductive
potential. On the other hand, the ratio of immature: adults
males was 0.75 :1.0. ,e least abundance of infant pop-
ulation in the group shows that the population of geladas in
Mt. Guna is not increasing. ,is might be due to the
presence of aged adult females in the group, or there might
be other reproductive problems such as the absence of
suitable habitat conditions. ,e abovementioned ratio
contrasts with the studies conducted around the SMNP and
South Wollo that had a considerably high infant population
showing the number of geladas is increasing [8].

As presented in Table 3, geladas were counted from two
kebeles, namely, Moksh (outside the protected area) and
Guna gedeba (inside the protected area), in which a higher
number (n � 42) of gelada individuals was from outside
compared to that from inside the protected area (n � 14).
,ere was a significant difference between the number of
gelada individuals counted from these two localities
(df � 1, P � 0.047). In contrast to the fact that animals are
more abundant in the protected area than the unprotected
one, the current study identified a relatively high number
of gelada individuals from around the agricultural land
(outside the protected area). ,is might be due to different
reasons: the area has been conserved recently (2 years) and
still under anthropogenic pressure; relatively more
availability of food and water adjacent to the agricultural
land; and existence of different mountain cliffs down the
subafroalpine ecosystem (Figure 2). Such habitat prefer-
ence of geladas has been reported from other areas of the
country [21].

Five groups of geladas were observed outside the Mt.
Guna community conservation area (within the agricul-
tural land) at three sites called Muhatitu, Molalie, and
Tirbgedel (Table 3). However, only one group of geladas
was observed inside the protected area at the tip of Mt.
Guna (Figure 3). ,ere was no significant difference among
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Table 1: Total number of geladas counted in each site with different age and sex groups.

Area name Adult males Adult females Subadult males Subadult males Immature Total
Muhatitu 3 0 0 0 0 3
Molalie 3 12 3 5 1 24
Tirbgedel 1 6 2 3 3 15
Zingerogedel 1 7 2 2 2 14

Lobelia Tree Guassa Grass

Figure 2: Mount Guna Community Conservation Area (photos captured by the author).

Table 2: Total number of geladas counted in Mt. Guna with respect to age and sex groups.

Area name Adult males Adult females Subadult males Subadult females Immature
Total no. 8 25 7 10 6
Percentage 14.28 44.64 12.5 17.86 10.71
Age-sex ratio 1: 3.12: 0.88: 1.25: 0.75

Table 3: Site, kebele, and total group number of Geladas in Mt. Guna.

Localities Kebeles/site Number of groups No. of individuals in a group

Outside the protected area

Muhatitu (Moksh) 1 3
Molalie (Moksh) 3 24
Tirbgedel (Moksh) 1 15

Total 5 42

Inside the protected area Zingerogedel (Guna gedeba) 1 14
Total 1 14

df� 1, p� 0.047 (between two localities); df� 3, p� 0.225 (among 4 sites)

Molalie Muhatitu Tirbgedel

Village 

Eucalyptus Tree 

Figure 3: Gelada habitats outside the protected area (photos captured by data collector).
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the number of gelada individuals across the groups (df � 3,
P� 0.225). Out of the five groups, three of them were
observed at the Molalie site. ,ese three sites are found
within the development zone (the zone where agricultural
activities are carried out). ,is might be due to human
encroachment into geladas’ habitats as observed in Semien
Mountains [6]. In such an agricultural land, geladas were
observed to feed on cultivated crops leading to conflict with
the local people [7]. Furthermore, a study revealed that
geladas are known to eat leaves, roots, tubers, stems, seeds,
grains, nuts, fruit, and flowers other than grass. As a result,
geladas have been blamed for raiding on cultivated lands
[7–9]. ,e single group observed at the tip of Mt. Guna
might live safely in the protected area (Figures 4 and 3)
since it is far from the disturbance of local farmers (de-
velopment zone) because of overgrazing, and habitat de-
struction in the core zone has been inhibited by the local
government (Mt. Guna Community Conservation Area
Office) since 2016. Such a single group and small number of
gelada occurrence inside the protected area are rare and in
contrast to other reports [24].

In this study, geladas’ pictures and habitats both inside
and outside the protected areas were tried to be captured.
However, geladas are not clearly visible on the picture due
to inadaptability of geladas to be near people and un-
availability of a high-quality camera that can take photo-
graphs from distance.,e clear picture of geladas was taken
from the SMNP where geladas are adapted to be very near
tourists (Figure 5). As tried to present on the following
photos (Figures 2 and 3), geladas inhabit highland areas
bordered by cliffs. ,e gelada habitat inside the protected
area is characterized by a rocky area surrounded by
grassland which is similar to habitats reported from other
areas. ,ey were also observed to occur in the cultivated
land outside the protected area as reported by other authors
[25–28]. ,e mountain cliffs of gelada habitats outside the
protected area which contain high population of geladas
(42 gelada individuals out of 56) are surrounded by agri-
cultural lands. A study showed that agricultural expansion
is one of the major threats to geladas [5] although the area is
relatively supporting a high number of geladas in the
current study.

Zingerogedel 

Lobelia Tree 

Geladas

Figure 4: Geladas and gelada habitat inside the protected area (photos captured by the author).

Figure 5: Geladas, photos captured at Semien Mountains National Park by the author.
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4. Conclusions

In the present study, a small number of geladas accounting
to 56 individuals in six groups was counted in and around
the Mt. Guna community conservation area. Out of 56
gelada population and six groups, 42 individuals and five
groups are found outside the protected area within the
agricultural land. Furthermore, it has been identified that a
marginalized population of gelada inhabits the highly dis-
turbed afroalpine and subafroalpine ecosystem in Mt. Guna.
Such a marginalized small number of primates in highly
disturbed ecosystems may eventually lead to the local ex-
tinction of the animal. Based on the current result, future
counts using the same method should be carried out in
subsequent years to determine the population trend of
geladas in Mt. Guna since most of them are prone to an-
thropogenic disturbances. Furthermore, the high population
living within the agricultural land needs more conserva-
tionists’ attention, and human-gelada conflict should be
assessed.
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