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2. LITERATURE REVIEW 

2.1. Population size of blue monkeys 

Most primate populations including blue monkeys today face ongoing habitat disturbance, yet 

not all species respond to disturbance the same way (Fashing, 2002). While many primate 

species experience declines in population density when their habitats are disturbed, there are 

several species that do not and these flexible species will generally require less conservation 

attention (Cowlishaw and Dunbar, 2000). 

 
The population density of blue monkey varies greatly with the habitat type occupied, but it is 

generally common throughout its range. In South Africa, the lowest densities are found in 

swamp, sand and riverine forests (<0.3 individuals/ha), medium densities in Afromontane forests 

(0.4-0.9 individuals/ha) and the highest densities in coastal forests (2 individuals/ha) (Lawes, 

1992).  

 

2.2. Activity patterns of blue monkeys 

Blue monkeys must attribute their available time to a number of different activities, mainly 

foraging, socializing and resting (Dunbar, 1992). Blue monkeys must optimize their time 

allocation among competing activities as available hours of daylight are limited, especially 

during the winter for non-equatorial species (Hill et al., 2004). Blue monkeys can flexibly adjust 

their activity budgets to deal with changeable environmental conditions. The distribution and 

quality of food resources is generally recognized to be a major factor influencing primate 

behavior (Chapman, 1990). For example blue monkeys often increase the amount of time spent 

foraging when food resources are limited (Dunbar, 1992). 
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Activity patterns, which can be assessed, reflect physical and socio-ecological factors, and reveal 

the abilities of animals to optimize their nutritional and metabolic requirements against their 

energy expenditure by selectively feeding on energy-rich or high-quality foods, or traveling less 

when energy is limited (Bronikowski and Altmann, 1996).  

 
Activity patterns of blue monkeys are categorized as feeding (when eating different plant parts 

such as pulp, seeds, leaves, flowers, prey, or other food items), locomotion (when blue monkeys 

moving), resting (remaining stationary for at least 10s without making body contact with another 

individual), social (grooming, aggression, social playing, sexual activity), other activities are not 

fitting into any of the other categories, such as defecating, vocalization, urinating (Dereje 

Tesfaye, 2013). 

 
2.2.1. Social behavior 

Studies have shown that primate social behavior is more or less similar to human behavior such 

as eating, playing, fighting, keeping the baby and others. Social behavior places strong and 

unique demands on the nervous system. Across primate species, group size (a potential proxy of 

social complexity) is correlated with food availability, predation after correcting for body size 

(Dunbar, 1998). Like humans, many blue monkeys also live in large groups characterized by 

patterns of social behaviors like grooming, imitative and cooperative foraging, aggression, 

mating behavior, and competitive interactions structured by social dominance (Chang et al., 

2013). Social behavior places strong and unique demands on the nervous system. Across blue 

monkey species, group size is correlated with forebrain volume, after correcting for body size 

(Dunbar, 1998). 
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Grooming is an important affiliative behavior among primate societies, reflecting the 

psychological well-being of individual animals and any grouping of their strength, stability and 

quality of social bonds contribute, in turn, to offspring survival, enhanced longevity, and to the 

probability of receiving coalitionary support during within-group contests (Silk et al., 2003). 

Grooming relationships are extremely valuable in helping primates to cope with the stresses and 

strains of group life, and individual animals will make great efforts to maintain these 

relationships in the face of other demands on their time. For example, when food is scarce and 

animals are forced to spend longer foraging, baboons sacrifice their resting time in order to keep 

up their grooming commitments (Barrett et al., 2003).  

 
It can be used to strengthen links and subordinate animals tend to groom more dominant ones; 

males groom females for sexual access or for more practical purposes: mothers grooming infants 

to keep their fur clean. Grooming behavior encompasses all forms of care and attention to the 

body surfaces. It is a frequent and conspicuous behavior; indeed, some nonhuman primates invest 

at least 20% of their time per day engaged in grooming (Dunbar, 1991).  

 
2.2.2. Aggressive behavior  

Many behaviors exist to keep the group structure running smoothly for the members of the 

group. There are occasions though when these behaviors (especially aggression) are directed 

outside the group for example blue monkeys with Anubis baboon and sometimes there is 

aggression within the same group (Chapais, 1983).  

 
Aggressive behavior in blue monkeys may have a direct genetic heritable basis or may be 

affected by temperamental and personality traits that are heritable. Conversely, shared 

environment between mothers and daughters or the effects of maternal behavior on offspring 
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One of the most common outcomes of human-induced habitat loss in tropical forest ecosystems 

is forest fragmentation (Riitters et al., 2000). Many forest-dwelling animals, including blue 

monkeys, are adversely affected by the fragmentation of their habitat (Isabirye-Basuta and 

Lwanga, 2008). Forest fragmentation results in population declines in some blue monkeys and 

complete extirpation in others (Boyle, 2008). Fragmented forest patches are surrounded by 

encroachments, overgrazing and agricultural lands. This has caused a number of changes such as 

reduction of mammal populations, altered diets and foraging behaviors (Mbora and Meikle, 

2004).  

 
Blue monkeys are frugivoure primates which are sensitive to the removal of forest as it reduces 

the availability of food (Cordeiro et al., 2004). Habitat loss due to commercial timber, agriculture 

and others means of human resource gathering threatens forest specialist primates (Chapman et 

al., 2006). Consequently, such habitat loss and fragmented habitats leads to local extinction of 

species. Most primates are forest specialists and thus vulnerable to habitat fragmentation 

(Chapman et al., 2007). Given their wide distribution and flexibility for a forest primate, blue 

monkeys as a species are considered to be at low risk of extinction (Kingdon et al., 2008). 
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3. MATERIALS AND METHODS 

3.1. Description of the study area 

The present study was conducted in two forest patches of Awi Administrative Zone, namely 

Apini and Dikuma forest patches, which are located North and South of Kidamaja town, 

respectively. They are located 33 km west of Injibara town, and 480 km northwest of Addis 

Ababa. Apini forest patches lies between UTM 0246905 to 0247983 E longitudes, and 1220006 

to 1221564 N latitudes, with altitude of 2186 m asl, and Dikuma lies between UTM 0244877 to 

0245875 E longitudes,  and 1214304 to 1216047 N latitudes, with altitude of 2105 m asl. 

 

Figure 1: Location map of the study areas 

 

3.2. Flora 

The study sites are known with hills and undulating mountains and gentle to slightly steep 

slopes. It is characterized by moist Afro-montane forests with different vegetation strata 
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including trees, shrubs and grasses (Plates 1 and 2). Some of the dominant trees species include 

Cordia africana, Croton macrostachyus, Olea species, Rosa abyssinica, Albizia species, 

Apodytes dimidiate, Ekebergia capensis, Ficus vasta, Prunus africana, Shcefflera abyssinica, 

Rhus glutinosa, Pittosporum viridiflorum, Buddleja polystachya (Mark, 2002). 

    

Plate 1: Partial view of tree dominated Apini forest (Photos: Zemenu Birhan, November, 2018). 

 

  

Plate 2: Partial view of tree dominated Dikuma forest (Photos: Zemenu Birhan, November, 

2018). 
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The total size of Apini and Dikuma forests are 139 ha and 226 ha, respectively. The distance 

between the two forests are 3 km far and the two forests have mostly similar in vegetation 

composition and structure but in the Apini forest less deforestation while in the Dikuma forest 

there is high disturbance takes place because the forest is near to the town as compared to Apini 

forest. The two forests are natural forests since there is no plantation. Both forests are protected 

even if the community scouts cannot stop the local people from deforestation. The two forests 

are classified as thick forests, no disturbance, highly disturbed, bush habitat and near to the edge 

habitats. These forests have an economic importance for local peoples as well as ecologically 

important for balancing the environment which act as a home of different wildlife species. 

3.3. Fauna 

According to personal observation and personal communications, in the study area different 

mammal species including  hyaena (Crocuta crocuta), black and white colobus monkey 

(Colobus guereza), anubis baboon (Papio anubis), grivet monkeys (Chlorocebus aethiops), 

leopard (Panthera pardus), and common duiker (Sylvicapra grimmia) are known to occur. In 

addition, the area harbors many birds, amphibians and reptiles. 

 
3.4. Climate 

A ten years temperature and rainfall data for the study area obtained from West Amhara 

Meteorology Agency. The climate data indicates uni-modal rainfall distribution with heavy 

rainfall from June to September. The wet season months for the study sites are October, 

November, May and June whereas the dry season months are January, February, March and 

April. The highest intensity of rainfall occurs in August with 464.1 mm, and the lowest was in 

January with 0 mm. The mean annual rainfall from a period of 2009 to 2018 was 1690.2 mm. 
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The mean monthly minimum and maximum temperatures records were 10.8 °C in December, 

and 31°C in April, respectively (Fig. 2). 

 

 
 
Figure 2: The mean monthly minimum and maximum temperature and rainfall of the study area 

in the years from 2009-2018. (Source: West Amhara Meteorology Agency). 

 

3.5. Materials used 

Materials which were used for this study includes binocular, Global Positioning System (GPS), 

digital camera, watch, and data sheet. 

3.6. Preliminary surveys 

The present study was conducted from October 2018 to June 2019 covering both the wet and dry 

seasons. The wet season data were collected during October and November, 2018, and May and 

June, 2019, while the dry season data were collected January to April, 2019. A preliminary 
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Figure 3: Population counting blocks in the Apini forest 

 

The habitat types in the Dikuma forest is also tree dominated. The boundary used to classify 

block 1 was the river whereas the remaining blocks were classified by the road. In this forest, 

block 2 has larger area than the other blocks. Block 1 is the second larger in area while blocks 3 

and 4 are small in area than the other blocks. Thus, river was used as a boundary between block 

1 and other blocks. However, the other blocks three blocks were classified by the roads (Figure 

4).  
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when there was poor visibility of the whole group but their location could be confirmed due to 

other cues such as leaf crush, tree movement and vocalization (Addisu Mekonnen, 2008). Home 

range size and day range length was determined from the GPS location recorded during each day 

during behavioral study. 

 

3.12. Data Analysis 

Data were statistically analyzed using SPSS 20.0 software for Windows Evaluation Version and 

Microsoft Excel. Chi-square test was used to compare the statistical differences between groups 

and population status in seasons and used to test the significant variation among diurnal activity 

patterns of blue monkeys recorded across different seasons and the home range and daily range 

lengths of blue monkeys. Activity time budgets were calculated by the proportion of the number 

of behavioral records for each activity category divided by the total number of activity records 

each day. The monthly activity time budgets of blue monkeys provide the overall wet and dry 

seasons, and also the overall time budgets for the entire study period (Di Fiore and Rodman, 

2001). 

   
The frequency of different food items and species consumed was evaluated and calculated by the 

monkeys (Grassi, 2006). The daily food items and type of species consumed by the groups was 

summed within each month to construct the overall wet and dry seasons proportion of food items 

and food types consumed (Di Fiore, 2003; Xiang et al., 2007).  

 
Home range size and day range length of the study species was determined for each group based 

on the point to point movements of the group between consecutive GPS locations recorded (Di 

Fiore, 2003). The 95% Kernel Density Estimations (KDE) was used to determine the home range 

sizes of blue monkeys using GIS software (ArcMap version 10.3).  
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Table 3:  List of plant species, parts consumed, and percentage contribution of the diet of blue 

monkeys in the Apini forest. 

Local 
name 

Species Family Life 
form
s 

Parts consumed Percentage 
contribution 

      

Kantsini Albizia gummifera Fabaceae Tree YL, FR, FL, ST, SD 33.7 

Khivi Hyppocratea spp. Urticaceae Liana YL, ML, FR 29.1 

Assissi Croton macrostachyus Euphorbiaceae Tree YL, ML, FR 6.2 

Damtsi Prunus Africana Rosaceae Tree YL, SH 8.3 

Entahtahi Allophylus abyssinicus Sapindaceae Tree YL, ML 7.8 

Emuyi Ficus sur Moraceae Tree YL, ML, FR 3.0 

Tsaringi Celtis Africana Cannabaceae Tree YL, ML 2.6 

Lankishi Urera hypselodendron Urticiaceae Liana YL, ML 2.9 

Wuiri Olea europea Oleaceae Tree YL, ML 1.3 

Zindi Apodytes dimidiate Icacinaceae Tree YL, SH 1.9 

Ginbiltigni Maerua tryphylla Capparidaceae Tree YL, ML 1.6 

Tsari Dombeya torrida Sterculiaceae Tree YL, ML 0.6 

Shaginbi Mimusops kummel Sapotaceae Tree YL 0.8 

Kinbi Maesa lanceolata Myrsinaceae Tree YL, FR 0.4 

Total     100 

YL: Young leaves, FR: Fruits, ML: Mature leaves, ST: Stem, FL: Flowers, SH: Shoots, SD:Seed 
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Table 4: List of plant species, parts consumed, and percentage contribution of the diet of blue 

monkeys in the Dikuma forest. 

Local 
name 

    Species Family Life 
forms 

Parts consumed Percentage 
contribution 

      

Khivi Hyppocratea spp. Urticaceae Liana YL, ML, FR  35.1 

Kantsini Albizia gummifera Fabaceae Tree YL, FR, FL, ST, SD 24.7 

Assissi Croton macrostachyus Euphorbiaceae Tree YL, ML, FR 7.6 

Damtsi Prunus africana Rosaceae Tree YL, SH 8.9 

Entahtahi Allophylus abyssinicus Sapindaceae Tree YL, ML 6.4 

Zindi Apodytes dimidiate Icacinaceae Tree YL, SH 3.5 

Tsaringi Celtis Africana Cannabaceae Tree YL, ML 2.2 

Lankishi Urera hypselodendron Urticiaceae Liana YL, ML 3.4 

Abali Combretum molle Combretaceae Tree YL, FR 2.1 

Chuiri Ekebergia capensis Meliaceae Tree YL 1.5 

Tsari Dombeya torrida Sterculiaceae Tree YL, ML, FL 1.9 

Emuyi Ficus sur Moraceae Tree YL, ML, FR 1.1 

Ginbiltigni Maerua tryphylla Capparidaceae Tree YL, ML 1.3 

Kukitsi Vernonia amygdalina Asteraceae Tree YL 0.3 

Total     100 

YL: Young leaves, FR: Fruits, ML: Mature leaves, ST: Stem, FL: Flowers, SH: Shoots, SD:Seed 

 
In the Apini forest the highest contribution of the diet was from the Albizia gummifera (33.7%), 

and Hyppocratea spp. (29.1%). The five most plant species consumed by blue monkeys in Apini 

forest accounted (85.1%) of the diet (Figure 9). 
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Appendix 1: Comparison of percentage of time budget devoted to different activities by 

members of the genus Cercopithecus from studies in different parts of Africa. 

 

 

Species 

% of time contribution Country and site Reference 

 

F FR M R S OS 

         

Cercopethicus mitis 

boutourlini 

48.1 - 19.4 13.8 13.3 5.5 Apini and Dokuma Forest, 

Ethiopia 

This study 

C.mitis boutourlini 48.4 - 17.9 21.7 12.0 0.0 Jibat Forest, Ethiopia Dereje Tesfaye et 

al., 2013 

C. lhoesti 45.1 2.5 23.0 14.0 10.0 5.0 Nyungwe Forest Reserve, 

Rwanda 

Kaplin, 2001 

C. mitis doggetti 44.6 2.4 20.0 16.0 11.0 0.0 Nyungwe Forest Reserve, 

Rwanda 

Kaplin, 2001 

C. mitis stuhlmanni 60.3 - 19.7 9.9 8.3 1.8 Kibale Forest 

(Kanyawara), Uganda 

Butynski, 1990 

C. campbeelli 48.5 - 28.0 18.0 5.2 0.3 Tai, Ivory Coast Buzzard, 2004; 

2006 

C. Diana 40.6 - 27.7 24.4 7.3 0.0 Tai, Ivory Coast Buzzard, 2004; 

2006 

F: Feeding, FR: Foraging, M: Moving, R: Resting, S: Socializing, OS: Others 

 

 

 

 










