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Abstract: The aim of the present study is to show current population status, population trends and habitat
association of the Ethiopian wolf in the Simien Mountains National Park. Data were collected from
November 2010 to October 2012, seasonally. The Ethiopian wolves were counted directly during their social
gatherings and border patrols in early morning and late afternoon during wet and dry seasons. Long term
population census data were also taken from the Simien Mountains National Park office to analyze the Ethiopian
wolf population trends. Data were analyzed using descriptive statistics; variables were compared using
chi-square test and one-way ANOVA. The analysis indicated that the current population status of the Ethiopian
wolfl is estimated to be 98+5.99 individuals with density of 0.37 km ™. The trend during the last 11 years census
showed that its population 1s generally mcreasing from time to time with slight fluctuation. Its percentage
population growth rate (r) is 9%. The Ethiopian wolf was associated with different habitat types but mostly
observed in Helichrysum-Festuca habitat during both wet and dry seasons followed by Festuca-Lobelia
habitat. Different conservation measures should be applied in order to increase the Etlnopian wolf population

and make safe and suitable habitat by mimimizing major threats.
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INTRODUCTION

Monitoring of carnivore populations is increasing in
order to know their status and distribution throughout
the world (Woodroffe, 2001). However, usually, most
carmivores are rare, illusive or they occur at low density in
their habitat so that researchers face challenges to study
them (Johnson et ai., 2001, Boitani, 2003). The difficulty
to collect sufficient amounts of reliable data on carnivore
distribution, mumbers, population structure and habitat
requirements is a limitation to the development of
effective conservation (Johnson et al., 2001). Populations
can be managed for one of the three general purposes
such as control,
(Caughley, 1977).

A systematic analysis of population trends and
habitats 1s essential to mitigate the decline of biodiversity
(Kuhl et af, 2008). Wildlife momtoring 1s critical in
developing plans for protected area management and the
swrounding areas (Kremen et al., 1994). Organisms live in
a comstantly changing environment so that they go
through changes in population size (Webb and Bartlein,
1992).

The Ethiopian wolf has become endangered due to
many reasons. One reason 1s its specialized niche that

conservation and sustamed yield

resulted in a restricted distribution to Afro alpine
grassland (Yalden, 1983; Kingdon, 1990). The other
reason is habitat loss and fragmentation as a result of
increased high altitude subsistence agriculture and high
human population pressure (Hurmi, 1986). It 15 also
affected by direct human persecution and negative
attitudes associated with livestock predation. Apparently,
the presence of domestic dogs in wolf range which affect
the Ethiopian wolf by direct competition and aggression,
by transmitting disease and by breeding with them 1s
another cause of decline (Sillero-Zubiri et al., 1996;
Laurenson et al., 1998). Early records from Simien
Mountains described as the Ethiopian wolf living and
hunting in packs for domestic stock (Yalden ef al., 15980).
However, other records referred to single animal or to
small groups (Morris and Malcolm, 1977). According to
Sillero-Zubiri and Macdonald (1997), the number of
Ethiopian wolf population estimated 1s not exceeded
500 individual in the country. However, recently the
population  has increasing due to different
conservation efforts in its range.

Species-habitat associations are a fundamental factor
of its ecology and important for guiding wildlife
management.  Restricting or  partitioning  these
assoclations 18 a primary mean by which sympatric
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competitor species can coexist (Schoener, 1974). Habitat
partitioning may arise mainly through exploitation and
competition (Case and Gilpin, 1974). The distribution of
organisms relative to their habitat 1s of central importance
to ecology (Bell et al., 1990). Therefore, the aims of the
present study are (1) To reveal current population status
of the Ethiopian wolf m the SMNP, (2) To show
population trend of the Ethiopian wolf m the SMINP and
(3) To identify habitat association of the Ethiopian wolf.

MATERIALS AND METHODS

Study area: The Simien Mountains National Park
(SMNP) is about 860 km north of Addis Ababa. Tt is part
of the Simien Mountains (between 38000'-38012'E and
13012'-13019'N) mn the Amhara National Regional State
(Fig. 1). The total area of SMNP is 412 km’. Tt occupies
chains of plateau and grassy plains. The area is part of the
Simien massif which includes the highest peak mn Ethiopia,
Ras Dejen Mountain (4,543 m asl) (Hurni and Ludi, 2000).

SMNP represents one of the most marvelous natural
areas in the world. The presence of high number of
endemic species, unique bio-physical features and its
mternational significance made SMNP to become a World
Heritage Site in 1978. However, in 1996 it was listed as

World Heritage Site in Danger. This is due to the
declining number of Walia ibex (Capra walie), agricultural
encroachment, loss of biodiversity and mpact of road
construction (Falch and Keiner, 2000). The topographic
feature of the SMNP is characterized by marvelous
landscape composed of a broad undulating plateau. Tt is
also known by its precipitous cliffs, deep gorges and lugh
peaks (Hurm, 1986).

The climate of the SMNP varies from area to area.
Generally, highlands have a relatively low temperature.
They are cold n early mormings of the dry season. The
mean annual rainfall 15 1500 mm in a single ramy season
(Hurni, 1986). The temperature of SMNP shows high
diurnal variability. The annual temperature ranges from
-4 to 18°C (Falch and Kener, 2000). The SMNP 1s part of
the Afro alpine center of plant diversity with high level of
endemism (Debonnet et al, 2006). Tts rich natural
vegetation of the SMNP only exists due to the steep
gorges. In the SMINP, 57 tree species and herbaceous
plants have been recorded (Hurmi and Ludi, 2000). The
SMNP harbours 22 large mammals, 13 small mammals and
180 bird species (Nievergelt et al., 1998).

Population study: To examine the current population
status and population trend of the Ethiopian wolf, long
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Fig. 1: Map of the Simien Mountamns National Park and the study sites
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term data was taken from the Park office and combined
with the present data. Since 1t 15 difficult to apply line
transect techmque to count the Ethiopian wolf m the
Simien Mountains National Park due to its rigorous
topography, counting directly during their social
gatherings and border patrols in early morning and late
afternoon was carried out during wet and dry seasons in
selected sample sites. Counts were carried out by keeping
records of all wolves seen around their den
(Greenwood, 1996). The Ethiopian wolves were
encountered in the areas between 3600 and 4160 m asl.
During data collection, information such as coordinates,
altitude, habitat type, time of sighting, sighting distance,
mumber of individuals, sex and age (adult male, adult
female, sub adult male, sub adult female, pup or
unidentified sex) were recorded. All these data were
recorded from selected sample areas such as Sebat Minch,
Chennek, Aynameda, Gich, Atere, Matiba and Adilemlem.
These areas are considered to be the main Ethiopian wolf
habitat. The total area of these sample sites was 62.8 km®.
Thus, to get the total estimates of the Ethiopian wolf
population in the study area, the result was extrapolated
using GIS (Geographic Information System) by calculating
the total area of the Ethiopian wolf habitat in the Park,
assuming that Ethiopian wolves are distributed equally in
all their ranges. According to the present study, the total
area of the Ethiopian wolf habitat calculated n the park
was 2434 km” The habitat was hand mapped from
vantage points using topographic map of the SMNP
(scale, 1:100,000). According to Malcolm and
Sillero-Zubiri (1997), previous estimate of the Ethiopian
wolf population in its range throughout the country was
carried out on the basis of the predicted extent of Afro
alpine habitats from topographic maps.

Habitat association: Whenever there were the
Ethiopian wolf sightings, their habitat types were also
recorded to see their habitat association. Furthermore, the
foecal dropping sites of the Ethiopian wolf were also
recorded. In each habitat type, the vegetation structure
was investigated and characterized. Then, GPS positions
were also recorded. Integration of information helps to
accurately reflect species habitat associations
(Saveraid er al., 2001).

Data analysis: Using an eleven years time serious
population census data obtained from Park office and
present study, population growth rate and percentage
growth were calculated. The equation is as follows:

Population growth rate (r) = 1
274

Percentage growth = r=100%
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Where:
N = No. of individuals
t = Time

ln = Natural logarism
RESULTS

Population status: The current population status of the
Ethiopian wolf in the Simien Mountains National Park is
estimated about 98+5.99 mdividuals based on the total
area of the Ethiopian wolf habitat in the Park. The average
numbers of mdividuals counted during the wet and
dry seasons were 2.0440.35 and 1.37+0.13, respectively.
The maximum pack sizes of the Ethiopian wolf observed
were 5 and 3 during the dry and the wet seasons,
respectively. However, the mimimum pack size was 1
during both seasons. The density of the Ethiopian wolf in
the Simien Mountains National Park is 0.37 kim . Animal
groups observed during the study periods were adult
males, adult females, sub adult males, sub adult females
and pups. Some individuals were unidentified sex.

Eleven years of momtoring data set of the Etluopian
wolf has provided valuable information to understand
more about ther population trends m the Simien
Mountains National Park. The population trend of the
Ethiopian wolf has been increasing from time to tume with
some fluctuations. The population was 41 in 2002 and
98 1 2012. There was sigmficant vanation (t = 7.7, df = 10,
p<0.001) in trend of population change with slight
fluctuation during 2007 but with continuous growth until
2011 and slight decrease in 2012. However, the change
was somewhat stagnant between the year 2002 and 2004
(Fig. 2). The Ethiopian wolf population growth rate (r) in
the Simien Mountains National Park was 0.09 and the
percentage growth was 9%.

Habitat association: The habitat association of the
Ethiopian wolf varied significantly during the dry
{(¥*=39.6,df =3, p<0.001) and the wet (y’=43.5, df =5,
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Fig. 2: Ethiopian wolf population trends in the Simien
Mountains National Park during the last 11 years
(Source: SMNP office and present census data)
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Fig. 3: Percentage occurrence of the Ethiopian wolf in different habitat types during wet and dry seasons

Table 1: Percentage occurrence of the Bthiopian wolf in different habitat
types based on their faecal dropping points

Habitat type Percentage
Festuca-Lobelia 27.6
Festuca grassland 20.8
Lobelia stand 1.9
Festuca-Helichrysum 34.7
Festuca-Carex 57
Erica moorland 0.9
Festuca-Kniphofia 57
Helichrysum meadow 1.8
Lobelia-Carex 0.9
Total 100.0

p<0.001) seasons based on the proportional sightings in
each habitat type. The Ethiopian wolf mostly observed in
Helichrysum-Festuca habitat during the dry (43.4%) and
the wet (38.3%) seasons. Festuca-Lobelia habitat was
another habitat where the Ethiopian wolf spent their time
during the dry (33.3%) and the wet (36.7%) seasons.
There were no records of the FEthiopian wolf in
Festuca-Carex and Erica moorland habitats during the
dry season. On the other hand, 8.3 and 4.2% of the
Ethiopian wolf spent their time in Festuca-Carex and
Erica moorland habitats, respectively (Fig. 3).

Using faecal dropping points, habitat association of
the Ethiopian wolf was also analyzed. Here the Ethiopian
wolf was detected in nine different habitat types. The
result also confirmed that Festuca-Helichrysum (34.7%)
was the main habitat to the Ethiopian wolf and
Festuca-Lobelia (27.6%) was the second mnportant
habitat followed by Festuca grassland (20.8%) in the
study area. In contrast to this, habitat types such as Erica
moorland (0.9%) and Lobelia-Carex (0.9%) were the least
frequently visited area by the Ethiopian wolf (Table 1).

DISCUSSION

The need for monitoring camivore populations 1s
increasingly acknowledged in response to growing
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concern about the status and distribution of terrestrial
carnivores throughout the world (Woodroffe, 2001).
Estimating animal abundance and understanding their
population dynamics 18 essential for studying population
ecology and devising appropriate conservation practice
and management (Ginsberg and Macdonald, 1990,
Wilson and Delahay, 2001). According to the present
study, the current population status of the Ethiopian wolf
is estimated to be 98+£5.99 individuals in the SMNP. The
density of the Ethiopian wolf is 0.37 km™ in the Park.
However, previous study by Marino et al. (1999)
indicated that the density of the Etluopian wolf in the
SMNP used to be 0.18 km™. This indicated that within
such long time 1nterval the population has been increased
due to improved conservation practices by the Park. On
the other hand, the density of the Ethiopian wolf in
Guassa area of Menz was 0.19km ™ (Tefera, 2001).

The percentage growth rate (r) of the Ethiopian wolf
1in the SMNP was 9%. Eleven years of population census
data mdicated that the Ethiopian wolf has been mereasing
from time to time with slight fluctuation in the SMNP. This
might have caused due to effective conservation practices
by the park office and other nongovernmental
orgamzations since some years ago. This mcludes
awareness creation by educating local people about the
Ethiopian wolf and other wildlife, allowing people to get
benefits from tourists through hiring their pack animals,
guarding and others. Some tourists provide books, cloths
and medicines to schools, health centers and people in
the park.

The distribution of species determined by
evolutionary processes, historical factors and physical
tolerance of the species (Campbell, 2004). Species
distribution reflects dispersal ability, habitat selection and
species interaction (Thomson et al, 1996). Habitat
selection links an animal to environmental processes at a
variety of spatial scales (Holling, 1992). Usually, habitat

18
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quality is mainly used to evaluate habitat suitability.
However, spatial pattern among sites is also important in
determimng the suitability of habitat for a species
(Ruitters ef al., 1997). According to the present study,
Helichrysum-Festuca habitat was the most preferred
habitat during both dry (43.4%) and wet (38.3%) seasons
followed by Festuca-Lobelia habitat dunng the dry
(33.3%) and wet (36.7%) seasons. Similar result was
obtained from analysis of habitat type using faecal
dropping points. Helichrysum-Festuca habitat accounted
for 34.7% where as Festuca-Lobelia habitat accounted
for 27.6%. This 1s  probably  because such
Helichrysum-Festuca might have not disturbed by
livestock so that there were plenty rodents and provided
them enough cover and food. Similarly, the distribution of
the Ethiopian wolf was correlated with the abundance
of rodents in the Bale Mountains National Park
(Sillero-Zubiri and Gottelli, 1995) and Guassa Area of
Menz (Tefera, 2001). The least frequently visited area by
the Ethiopian wolf in the SMNP was Erica moorland
(4.2%). Similar result has been observed in Guassa area of
Menz, where Erica moorland was the least preferred
habitat type by the Ethiopian wolf (Tefera, 2001).
Generally, the Etluopian wolf population status waill
increase better than the present figure if appropriate
conservation practices
conservation 18 implemented. Furthermore, the available
habatat for the Ethiopian wolf in the study area should be
conducive for its survival by avoiding threats affecting its
population.

including community based
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