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Abstract

Grivet monkeys (Chlorocebus aethiops) are a primate species distributed along East of the White Nile in Sudan to Ethiopia, Eritrea, and Djibouti. This study documented data on the activity time budget and diet composition of a troop of grivet monkeys in the situated in the Dugda Ukulo Kebele, Tiyo Woreda of east Arsi Zone. The study was conducted between October 2018 and March 2019 using direct observation method. A total of 576 scanning sessions each with a duration of 10 minutes were employed during the study. The troop selected for the study was the resident group occurring close to tributaries of Bosha River near to Bosha irrigation horticulture farm. The results showed that, the study troop was generally more active during the morning and late afternoon than around midday where the monkeys mostly rested and socialized. The percentage proportion of time was allocated for feeding (20.91%) and moving (22.52%), while the time allocated for resting (6.59%) and playing were the lowest (8.15 %). Adult females socialized slightly more than males (9.69% vs 6.8%) Males rested more than females (0.43% vs 0.27%). Aggression behaviors were observed within the groups and outside of the group as intra and inter group aggression. Aggressions were caused by the presence of predators and dominancy level. Mating was the least observed behavior in the study. The grivets were observed to feed on thirty one plant species in the study area with guava (7.36%), water berry (6.44%), kummel (6.21%), Sycamore fig (5.91%) and Conker berry (5.75%) forming the highest proportion of the diet. Eucalyptus tree (0.78%) and fig tree (0.98%) were rarely consumed. 
Keywords: Behavior, activity pattern, activity time budget, grivet monkeys, Chlorocebus aethiops, demographic groups
1. Introduction
Grivet monkeys, (Chlorocebus aethiops) are any of six known species of widely distributed semi-arboreal African monkeys. They are highly successful African primates occupying a wide variety of habitats. They are habitat generalists and omnivorous capable of finding food in even the poorest of environments (Skinner and Smithers, 1990; Estes, 1992; Kingdon, 1997; Isbell et al., 1998; Dunbar and Barrett, 2000). As a species they are second only to baboons in their ability to survive across a diverse range of ecological conditions. They feed on a wide variety of foods, including fruits, flowers, fungi, grasses, gum, leaves, shoots, insects, lizards and birds’ eggs (Fedigan & Fedigan, 1988 and Whitten, 1983). They feed actively in the morning and late afternoon.

Grivet monkeys occupy a wide range of habitats from riparian and montane forests to savannas, open woodland and forest edges as well as in mangrove swamps, cultivated areas and urban parks (Fedigan and Fedigan, 1988 and Getachew Gebeyehu and Afework Bekele, 2009). Grivet monkeys are restricted to eastern Africa occurring in Sudan, Djibouti, Uganda, Ethiopia and Eritrea (Butyniski et al., 2008).

Grivet monkeys are mildly sexually dimorphic in size, with females approximately two thirds the size of males. Females reach adult mass of 2.5-3.5 kg and an average body length of 37 cm, while males weigh 4.1-8 kg, with an average body length of 41 cm (Turner et al., 1997).

Grivet monkeys are seasonal breeders and mate during a specific time of the year. The mating season varies somewhat with geographical location, but occurs between April and August and offspring are born after the rainy season, when there is plenty of food. Gestation lasts about 163 to 165 days. They reach sexual maturity at the age of 4 – 5 years, and females give birth to a single offspring (Kingdon et al., 2008). 
Humans and grivet monkeys live in close proximity with one another. The monkeys are considered as pests due to their opportunistic nature that cause them to take advantage of any opportunities for free meals (Alan, 2005). This makes them get a negative perception from humans and their positive role in the environment is most often over looked. Conflicts between humans and grivet monkeys were reported from almost every site because both use the riverine habitats extensively. 
 An increasing human population (especially due to resettlement projects for refugees) and an intensification of agricultural activities, particularly in riparian habitats through modern irrigation techniques, is likely to increase the conflict and will probably have a negative impact on grivet monkey populations (Getachew Gebeyehu and Afework Bekele, 2009). The study by Lee and Hauser (1998) on the long term consequences of changes in habitat quality, feeding and reproductive strategies of grivet monkeys found that their diets were related to the dynamic changes in their environment and that habitat deterioration resulted in local group extinctions.
Riparian habitats are ever becoming less and less available to wild animals including grivet monkeys due to expansion of irrigation-based agriculture. In this study, it is attempted to collect baseline ecological data on the daily time budget and diet composition of a grivet monkey troop in a similar riparian habitat affected by irrigation farm at Dugda Ukolo Kebele, East Arsi Zone. This effort will provide scientific data that can be valuable for conservation planning in the context of agricultural expansion versus habitat requirements of grivet monkeys. 
2.  Objectives
2.1. General Objectives

To understand the daily time allocation of grivet monkey demographic groups for different activities, and their diet composition.

2.2. Specific Objectives
To:
· Determine temporal variations in activity time budget of grivet monkey. 
· Determine variations in activity time budget within grivet monkey demographic groups.

· Determine the diet composition and preference 
3.  Literature review
3.1 General Characteristics

Grivet monkeys are medium-sized, semi-terrestrial monkeys belonging to the sub-family Cercopithecinae. They are distributed in east Africa including Sudan, Djibouti, Eritrea, Ethiopia, Uganda (Fig 1.).They are found in a wide variety of habitats, ranging from semi-deserts, to savannah, rain forest edges, gallery forests, and even urban areas, excluding only rain-forests and desert habitats (Chapman and Fedigan, 1984). Most of the time grivet monkeys have been found on trees. However, they go to the ground in order to find food. They are the most common in riparian forests and wood land areas as they are thought to be heavily water dependent, and thus require habitats that supply ready access to water (Wrangham, 1981). Potential predators of grivets include lion, leopard, cheetah, caracal, African wild cat, hyena, black backed jackal, baboon, raptor, and humans (Enstam and Isbell, 2002).
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Figure 1.Distribution map of grivet monkey (Source: en.wikipedia.org).
3.2. Taxonomy
The classification for grivet monkeys has changed shifting from genus Cercopithecus to Chlorocebus with currently six species and up to 25 sub-species recognized (Groves, 2000; Grubbs, 2003).  These species of genus chlorocebus include, Grivet monkey (Chlorocebus aethiops),Vervet monkey (Chlorocebus pygerythrus), Malbrouk monkey (Chlorocebus cynosuros), Green monkey (Chlorocebus sabaeus), Bale monkey (Chlorocebus djamdjamensis), and Tantalus monkey (Chlorocebus tantalus).  Genus names often used interchangeably and considerable debate is on going. Within the literature, grivets are often referred to as Chlorocebus aethiops, but have been classified as Cercopithecus aethiops in the past (Cheney and Seyfarth,1980; Isbell et al.,1990; Turner et al.,2000).  Grivet monkeys belong to the guenon primate group  (Grubb, 2003).
The hierarchical scientific classification of grivet monkeys is as follows:
	Kingdom
	Animalia

	Phylum
	Chordata

	Class
	Mammalia

	Order
	Primates

	Sub order
	Haplorrhini

	Infraorder
	Simiiformes

	Superfamily
	Cercopithecoidae

	Family
	Cercopithecidae

	Subfamily
	Cercopithecinae

	Genus
	Chlorocebus

	Species
	Chlorocebus aethiops Grub etal.,2003).


3.3. Physical features

Grivets are identified by having pure white, long and fluffy whiskers (Dorst and Dandelot, 1987; Chris and Stuart, 2006). There is no black stripe that separates the white band on their forehead from prominent and laterally elongated whiskers. The base of the tail is with a tuft of white hairs and its tip remains whitish (Dorst and Dandelot, 1987; Kingdon, 1997, 2004). In males, the scrotum looks bright blue (Kingdon, 1997). 

Grivets differ from vervets (Chlorocebus pygerythrus) in their external morphology i.e., their hands and feet are pale, the base of the tail is with white tuft and tail tip is whitish in color, while in vervets hands and feet are darker than the rest of the body which is grizzled-grey in color and the tail tip remains darker, and a tuft of reddish hair is found under the base of the tail (Dorst and Dandelot 1987; Kingdon, 1997; Chris and Stuart, 2006). Besides, vervets possess short facial whiskers and forehead band, while in grivets  facial whiskers are more prominent and white (Rochester, 1999; Kingdon, 2004; Chris and Stuart, 2006). Therefore, from their external morphology it is possible to identify grivets from vervets.

Grivet monkeys are mildly sexually dimorphic in size, with females approximately two thirds the size of males. Physical features are used for sex identification of grivets. Males can be distinguished by a bright blue scrotum, which contrasts with a red penis and the white coat of their underside. A pair of nipples in adult females on the chest region and infants sometimes clinging on the belly or on foot helps to identify females. Females without infants that had a similar body size are also classified as adult females (Mori et al., 1999).  Females reach an adult mass of 2.5-3.5kg and an average body length of 37cm, while males weigh 4.1-8 kg, with an average body length of 41 cm (Turner et al., 1997).The first digit on their hands and feet are opposable allowing the grivet monkeys to grab hold of objects. Their hands are used for moving, feeding and grooming. The hind legs are especially strong for leaping across branches. Their long tails are not prehensile, but are used for balance, steering and braking while leaping from branch to branch. Grivet monkeys have cheek pouches to store their food as they move to a safer place to eat. When full, the cheek pouches can hold an amount of food equal to what the stomach can hold.
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Figure 2.Morphology of grivets and vervets.
                      Vervet (A) and grivet (B). Source: Vervet (Chlorocebus pygerythrus) in Serengeti National Park (Photo: by J. Wertheim, Oct., 2008). Grivet (Chlorocebus aethiops) in BDU Main Campus (Photo: By Dessalegn Ejigu, Nov., 2008).

3.4. Diet and feeding behavior
Grivets feed on a wide variety of foods, including fruits, flowers, fungi, grasses, gum, leaves, shoots, insects, lizards and birds’ eggs. Such variety in diet can be attributed to seasonal variation in food availability and the ability to adapt to fluctuations in ecological resources (Harrison, 1984). Grasses and gum were less important sources of food and it appeared they were never planned for. In most cases, they were consumed when the animal was resting and the item was within its reach. Insects consisted mainly of locusts and ants. Locusts were captured when the grivet monkeys were playing on the grass and disturbed the locusts which on the process of escaping, grivet monkeys took advantage and fed on them (Fedigan and Fedigan, 1988). Commonly grivet monkeys turn small logs and stones in active search of forage especially ants. Most insects that are food for grivet monkeys are seasonally driven (Skaife et al., 1979). In more developed agricultural areas, grivets are less subject to nutritional stress and seasonal availability of food, because they depend on cultivated fruits, vegetables, and cereal crops (Saj etal.,2001). In urban setups where agriculture is not quite prevalent, grivet monkeys mostly raid residential areas and food joints such as hotels in an attempt to obtain their dietary requirements.
3.5. Ecosystem roles of grivets

Grivet monkeys play a very significant role in the ecosystem which is sometimes overlooked due to the negative altitude they have gained as vermin from the human population. They are very important ecologically as they involve themselves in various activities like in seed dispersal. Seeds are ingested as food and pass through the monkey’s digestive system then pass through feces to be dispersed. Through their dispersal of seed, grivet monkeys could influence succession in rehabilitating forests. They are also involved in checking the populations of certain insects, birds, and small mammals (Rochester, 1999). Grivet monkeys are also useful in controlling the population of birds that nest in colonies especially weavers and finches. By jumping between trees, grivet monkeys help some trees to release their pollen especially those that are wind pollinated. 

3.6 Habitat

Grivets are habitat generalists, occupying a wide range of habitat types, including semi-desert environments, savannah, woodlands, swamps and urban areas (Fedigan and Fedigan, 1988). Although they show great adaptability, they exhibit a preference for riparian woodland and are more reliant on the availability of trees than patas monkeys (Erythrocebus patas), which are also semi-terrestrial (Struhsaker, 1967; Fedigan and Fedigan, 1988).
They are tolerant of a wide variety of habitats and can live in humid rainforests, semi-desert environments, or swamps from sea level to elevations up to 4500 m. Their only limitation seems to be water availability and the presence of sleeping trees (Wolfheim, 1983; Chapman and Fedigan, 1984; Fedigan and Fedigan, 1988). They seem to prefer wooded rather than heavily forested areas, such as dry decidous forest, scrub forests and gallery forests, which are composed of both trees and shrubs (Nakagawa, 1999). They are not found in open grassland with no trees, but they spend some time in open savannas moving between wooded areas (Wolfheim, 1983). Because of this limitation, they are especially prevalent in riparian forests bordering savannas. They are also able to exploit areas near cultivated fields because they are adapted to raiding crops (Struhsaker, 1967; Oates, 1996; Isbell et al., 1998). Additionally, grivets can survive quite well in urban areas and they are rarely found in the depths of dense forests (Shimada and Shotake, 1997)
3.7. Life history and reproduction

Grivet monkeys are seasonal breeders and mate during a specific time of the year. The mating season varies somewhat with geographical location, but occurs between April and August and offspring are born after the rainy season, when there is plenty of food available. However, births can also happen just before the rainy season, so that lactation proceeds when food and water are more abundant. Gestation lasts about 163 to 165 days. They reach sexual maturity at the age of 4 – 5 years, and females give birth to a single offspring. At birth infants have little fur; this is why they seem to have a blue color. When the baby is born, the mother will clean the infant and bite off the umbilical cord (Kingdon et al., 2008).  As the infant matures and becomes more independent, it will stray away from its mother, being carried only when the troop moves or when danger threatens. As the monkey develops, its fur thickens and becomes a brownish-grey color. Young have pink faces and black hair. It will take around two months for them to get their adult coats. In the first few months, the infant will stay very close to its mother, but after six months, it is weaned (Cawthon et al., 2006).

Females sexually mature at three to four years and give birth for the first time around the age of five. In captivity, females mature more quickly and can give birth as young as two years of age. Female grivet monkeys show no external signs of ovulation and their reproductive cycle is about 32.5 days. Males reach sexual maturity at around five years of age, but do not achieve full adult weight until they are six years old; limiting the opportunity for mating before then. The life span of grivet monkey is about 17 years in the wild, and up to 30 years in captivity. 
Female grivets may have a limited number of mates, while males have numerous. Swelling of the female's vulva alerts males as to when the female is in heat. Like most primates, they are cyclically receptive and seasonal breeders. Females have concealed estrous, and they are highly promiscuous, mating with multiple males throughout the mating season. As a result, males are unable to monopolize receptive females, and are thought to have low paternity certainty (Andelman, 1987). Not only do females mate promiscuously, but they are also able to refuse mating, indicating that they are able to exert a large amount of male choice (Keddy, 1986). Females can dominate males and control male reproductive opportunities and likely have more leverage over males than is typical for most primates. Recent evidence suggests that females can even use this leverage to influence the dominance rank of preferred male group members, suggesting that males could benefit greatly from forming strong relationships with female group members (Young et al., 1977).
Estrous females prefer high-ranking versus low ranking males, and only high-ranking females were capable of rejecting copulation attempts of low-ranking males. Thus while high and low-ranking females have preferences, females may differ in their abilities to express their preferences (Keddy, 1986).Females frequently rejected copulation attempts of males by biting and chasing against them. However, high-ranking males completed more successful copulations than low-ranking males (Andelman, 1987).
3.8. Social and grouping behavior

Grivet monkeys are highly social animals. They travel in small groups and are one of the few species to have multi-male groups. They are most active in the morning and in early evening. They stay on the ground most of the day to eat and at night sleep in trees. Grooming is a common behavior among most primates, and grivets are no exception. It is used to reinforce social bonds, as well as to remove parasites and debris from the fur.Grooming is commonly used as a courtship strategy (Hill, 1965). Grivet monkeys live in complex but stable social groups, called troops. Their number reaches 50 to 72 individuals. Sometimes up to hundred can be found in aggregate. 
Troops usually consist of multiple male members that may not be related. Within each group there is an order of dominance that is maintained by threat and aggression. Grivet monkeys use facial expressions (eye lid display) and body postures to communicate threats or aggressive behavior. The eye lids and adjacent areas have a light coloration that contrasts sharply with the dark face. Retracting the eyebrows exposes these light areas and when this eye lid display is accompanied by a specific body posture (stare, crouching or upright body position) it functions either as a defensive or an aggressive threat. For example, a defensive threat display is associated with an eye display when the monkey is in a crouching position, while an eye lid display when the body posture is upright functions as an aggressive threat. Aggressive behavior is also associated with thrusting head and body postures. These include penile display, erect tail, anal opening, scrotum and white fur tufts on the rump by dominant males directed at subordinate males. The submissive male responds by crouching and uttering specific grunts (Baldellou, 1991).
3.9. Dispersal
Grivet monkeys live in multi-male multi-female groups in which females are philopatric and males disperse multiple times throughout their lives, starting at sexual maturity (Cheney and Seyfarth,1983; Melnick and Pearl, 1987 ). Therefore, adult males are unrelated to their female group members, and also usually unrelated to each other.

During transfer males are vulnerable to the risk of predation and attack from other troop members. These costs may, however, be reduced if a male transfers with another male. In addition, inter-troop transfer reduces the risk of males inter-breeding with their sexually mature female siblings and transfer typically occurs during the breeding season (Cheney and Seyfarth, 1983). In all Chlorocebus aethiops populations where there is an observational evidence, males disperse from their natal group at age five, at the onset of sexual maturity (Struhsaker, 1967, Cheney and Seyfarth, 1983, Isbell, 1990). Savannah baboons (Papio spp.) and macaques (Macaca spp.) live in multi-male groups throughout the year, which is also true for grivet monkeys (Chism and Rowell, 1988). The average grivet monkey troop consists of one to seven adult males, two to ten adult females, and their young (Cheney and Seyfarth, 1986). 

Males may shift groups multiple times in their lifetime (Cheney and Seyfarth, 1983). Benefits of dispersal include inbreeding avoidance, and increased opportunities for breeding mate suitability (Isbell, 2004). Young male grivets transferring for the first time appear to be attracted by the presence of male peers in adjacent groups, including potential kin (Cheney and Seyfarth, 1983).Males disperse from their natal units at or around sexual maturity (average age five) and continue to transfer between troops approximately every three years throughout adulthood (Henzi and Lucas, 1980).  Females are philopatric, living their entire lives in their natal groups, hence groups are matrilineal structured and females tend to maintain their relative ranks throughout their lives as part of a stable, linear dominance hierarchy (Struhsaker, 1967).
3.10. Conservation status and threats

The IUCN Red list of grivets is considered as Least Concern (Kingdon et al.,2008).They are common species with an abundant and stable population. However, their patchy distribution makes them vulnerable to local extinctions. Grivet monkeys are being threat​ened by continuous de​for​esta​tion and destruc​tion of their nat​ural habi​tat (Fahrig, 2003) which might turn into a real threat in the long run. 
Grivets are occasionally hunted as bushmeat and killed for either commercial or subsistence purposess (Hill, 1998). Natural enemies of grivets include large snakes, leopard, and sometimes baboons (Rochester, 1999).  On the other side, some parasites like schistosomes and other ecto-parasites that would cause diseases are threats to grivet monkeys. Since grivet monkeys are highly social and involved in auto and allo grooming, they can easily transfer parasites to each other. 
4. Materials and methods
4.1. Study Area


Tiyo is one of the woredas in the Oromia Region of Ethiopia which is part of the Arsi Zone. Tiyo Woreda is bordered by four woredas. In the south it is bordered by Munesa Woreda, in the west by Ziway Dugda Woreda. It is also bordered by Hitosa and Degeluna Tijo in the north east and south east respectively. The geographic coordinates of the study area lies within 7° 49. 5'N and 39° 09'E (Fig.3).The altitude ranges between  1800–1850 m above sealevel. 
The actual study area, Dugda Ukulo Bosha  Irrigation Horticulture Farm and the surrounding natural habitat is approximately 190 km from Addis Ababa and approximately 15 km from Assela town. The study area is cultivated with different types of fruits and vegetables. There are also many wild fruit species in the area. The areas where the grivet monkeys are found are locally named as Chakka, Kombolcha, Burkitu, Ilu  and Abbay Gibbi. These five  areas are cultivated and cover around 41 hectar. Each of these areas are approximately 0.5 km to 1 km away from one another. The study area is rich in springs and artificial ponds for irrigation practice. The area is surrounded by the Bosha River. There are fruit trees along the river bank which serve as a source of forage and resting site for grivet monkeys. There is also another river called Kombolcha which is tributary of the Bosha River. 
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Figure 3.Map showing the location of Tiyo Woreda in Oromia Regional state
The weather in Tiyo Woreda is a mix of Kolla, Woina Dega and Dega agro-climatic zones. From the ten year (2008 to 2018) metrological data, the maximum and minimum temperature ranges from 22.1 to 25.6 0C and 7.7 to 11.8 0C respectively. The maximum temperature was recorded in April and the minimum was recorded in December. The mean annual rainfall was 991mm (Fig. 4).

Figure 4.Mean monthly maximum and minimum temperature (A) and mean monthly rainfall (B) at Tiyo Woreda (Source: Tiyo Woreda Administration Office Chart)
4.2. Methods
4.2.1. Data collection
Study animals
There were three distinct grivet monkey troops in the study area each with an estimated 50 to 70 individuals. One of the troops was selected for the study following preliminary observation on their accessibility.
Records of activity time budget
Activity time budget was recorded for each individual of the focal troop using 10 minutes of scanning sessions. Each day of data collection was divided in to Morning (7:00-10:00 hrs); Midday (12:00-14:00 hrs) and Afternoon (15:00-18:00 hrs). Each hour was divided in to three scanning sessions of 10 minutes separated by 10 minutes recess. The study period was between October 2018 and March 2019 with four days of data collection per month; giving a total of 192 hrs in 576 scanning sessions. During each scanning session any observed activity (feeding, watching, resting, playing, moving and grooming) were tallied. The frequency of food consumption and then type of diet consumed is registered simultaneously The monkeys were divided in to demographic categories as adult male, adult female, sub adult and juvenile. Identification of age and sex was carried out using morphological characteristics such as body size, external genitalia, especially blue scrotum, erected red penis were used to distinguish adult males from sub-adults and adult females. Adult females were easily identified by the presence of a pair of nipples at their chest and infants on their chest (Dessalegn Ejigu and Afework Bekele, 2010). However, it was difficult to confirm sexes of sub-adults in the field. 
4.2.2. Data analysis
The relative frequency of a given activity for each demographic category was calculated by dividing the total number of observations of the given activity by the total number of recorded activities.
% of activity time budget=   the number of records of a given activity    X 100

                                                 Total number of all recorded activities
5. Results
5.1 Over all percentages of activity time budget

A total of 7701 individual behavioral observations were recorded within 576 direct observation sessions. Watching (29.08%), moving (22.52%) and feeding (20.91%) constituted the highest proportion of the time budget while resting and playing were performed less frequently with less than 10% proportions of their time, account 6.59% and 8.15 % respectively with the smallest ratio as compared with other behavioral activity time budget.
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Figure 5.The overall percentages of activity time budget
5.2. Temporal Variation of Activity time Budget
The time budget for feeding and moving showed marked temporal variation where both activities were more frequent during the morning and afternoon (27.87% vs 28.02%) and (28.5% vs 28.27%). On the other hand, resting and grooming peaked during mid-day. The time budget for watching was evenly distributed throughout the day 30.18% vs23.73% (Fig 6.).
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Figure 6. Percentage frequency of activity time budget in the morning, midday and afternoon 
5.3. Sex and age group variation in behavioral activity time budget
Adult males, adult females and sub-adults did not show marked difference in the percentage of time allocated for the different daily activities. However, juveniles allocated less time on feeding and watching and invested more on playing compared to the other groups (Fig. 7). 
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Figure 7. Overall activity time budget of grivet monkey demographic groups
5.4. Descriptive data on observed behavioral activities
As the study area was adjacent to a farmland and disturbed by human activity, grivets were not free to live without fear. Each member of the troop was vigilant in watching its surrounding. Grivets are considered as pests in the study area and they are trapped and killed. So, watching in grivet monkeys were serious activity in the time period of the day. Generally around 29.08% of activity time budget was spent on watching. 
Playing was the most frequently performed behavioral activity in juveniles. Juveniles played more with sub-adults and adult females. They were also observed playing with their age mates and self-playing. Playing in adult males were the least recorded. However, adult males were observed playing with adult females as a courtship behavior.

Self-grooming was seen in between other behavioral activities like feeding, resting, watching, moving and others in any time of the day. The non-self-grooming (allo-grooming) was observed between adult males and adult females, and adult females and sub adults. Adult female to juvenile and sub-adult to juvenile grooming was also observed. Allo-grooming was observed starting from late morning to the end of midday session.
Mating was observed in the late morning, midday and some times in the afternoon. The duration of mating was approximately not longer than 30 seconds. The female was observed grooming the male for a long time before mating took place. So grooming was observed as a courtship strategy. Normally adult males mate with adult females. But, sometimes sub-adults and even juveniles were observed to mimic the act of mating which finally resulted in playing. 
Aggression behavior was caused in response to the presence of predators, need for mating and competition for resources. Both intra and inter-group aggressions were observed due to competition for resources. Intra-group aggression was displayed due to competition for resources, mating and dominancy level. Intergroup aggression was between members of two different troops. Such form of aggression was mainly due to resources and keeping the dominancy level in the area. The directions of aggression were adult males to all other demographic groups; adult females to adult males, adult females to juveniles and sub-adults to sub-adults.
5.5. Diet composition

A total of 31 plant species were used for food by the grivet monkey at the study area. Of these, 16 species were cultivated while the remaining 15 were wild species.  Psidium guava (guava) was the most preferred plant species (7.36%) followed by Sizygium guineense (water berry), Mimusops kummel (Kummel), Ficus sycomorus (Sycamore fig) and Carissa spinarum (Conker berry) which constituted 6.44%, 6.21%, 5.91% and 5.75% respectively. The rest food items were moderately and least consumed depending on their accessibility. The proportion of different plant parts consumed account fruits (81.6%), leaves (5.08%), and stems (1.53%), roots (7.98%) and seeds 3.45% (Table 1 and Table 2.).  
Table 1.Types of plants consumed by grivet monkeys to each sex and age groups during data collection
	No
	Types of consumed plants
	                     Frequency of consumption
	Total
	

	
	
	AM
	AF
	SUB
	JUV
	
	

	1
	Guava
	59
	56
	64
	45
	224
	

	2
	Mango
	22
	18
	18
	7
	65
	

	3
	Papaya
	16
	8
	4
	3
	31
	

	4
	Banana
	10
	9
	3
	1
	23
	

	5
	Peach
	19
	16
	18
	9
	62
	

	6
	Tomato
	12
	14
	13
	8
	47
	

	7
	Coffee
	16
	25
	33
	53
	127
	

	8
	Avocado
	19
	15
	16
	5
	55
	

	9
	Water berry
	53
	56
	51
	36
	196
	

	10
	Conker berry
	50
	52
	47
	26
	175
	

	11
	Cordia
	40
	45
	35
	32
	152
	

	12
	Kummel
	52
	54
	49
	34
	189
	

	13
	Prickly pear
	40
	40
	35
	28
	143
	

	14
	Buffalo thorn
	20
	23
	23
	23
	89
	

	15
	Fig plant
	12 
	10
	5
	3
	30
	

	16
	Sycamore fig
	45
	55
	45
	35
	180
	

	17
	Abyssinian rose
	40
	36
	38
	18
	132
	

	18
	Pygmy ground berry
	19
	30
	28
	24
	101
	

	19
	Podocarpus
	39
	39
	39
	35
	152
	

	20
	Olive
	25
	25
	20
	21
	91
	

	21
	Eucalyptus tree
	7
	7
	6
	4
	24
	

	22
	Buck thorn
	24
	26
	26
	8
	84
	

	23
	Red beat
	40
	32
	30
	17
	119
	

	24
	Carrot
	38
	35
	36
	15
	124

	25
	Whitemul berry
	32
	34
	30
	24
	120

	26
	Potato
	3
	2
	2
	2
	9

	27
	Maize
	28
	28
	28
	21
	105

	28
	Cabbage
	22
	23
	20
	15
	80

	29
	Lettuce
	24
	25
	10
	5
	60

	30
	Onion
	4
	4
	5
	2
	15

	31
	Sugarcane
	15
	11
	8
	4
	38


Table 2.Types and percentage contributions of plants consumed by grivet monkeys in the study area
	No
	Local name
	Common name
	Scientific name
	Observed

frequency

of consumption
	Consumed

Parts
	Origin
	%

	1
	Zeytun
	Guava
	Psidium gujava
	224
	Fruit
	Cultivated
	7.36%

	2
	Mango
	Mango
	Mangifera indica
	65
	Fruit
	Cultivated
	2.13%

	3
	Papaya
	Papaya
	Carica papaya
	31
	Fruit
	Cultivated
	1.01%

	4
	Muz
	Banana
	 Musax paradisica
	23
	Fruit
	Cultivated
	0.75%

	5
	Kok
	Peach
	Prunus persica
	62
	Fruit
	Cultivated
	2.03%

	6
	Timatim
	Tomato
	Solanum lycopersicum
	47
	Fruit
	Cultivated
	1.54%

	7
	Bunna
	Coffee
	Coffee arabica
	127
	Fruit
	Cultivated
	4.17%

	8
	Avocado
	Avovado
	Persea americana
	55
	Fruit
	Cultivated
	1.8%

	9
	Doqma
	Water berry
	Sizygium guineense
	196
	Fruit
	Wild
	6.44%

	10
	Agam
	Conker berry
	Carissa spinarum
	175
	Fruit
	Wild
	5.75%

	11
	Wanza
	Cordia
	Cordia africana
	152
	Fruit
	Wild
	4.99%

	12
	Olati
	Kummel
	Mimusops kummel
	189
	Fruit
	Wild
	6.21%

	13
	Beles
	Prickly pear
	Opuntia ficus indica
	143
	Fruit
	Wild
	4.7%

	14
	Qurqura
	Buffalo thorn
	Zizyphus mucronata
	89
	Fruit
	Wild
	2.92%

	15
	Qiltu
	Fig plant
	Ficus vasta
	30
	Fruit
	Wild
	0.98%

	16
	Shola
	Sycamore fig
	Ficus sycomorus
	180
	Fruit
	Wild
	5.91%

	17
	Qega
	Abyssinian rose
	Rosa abyssinica
	132
	Fruit
	Wild
	4.33%

	18
	Awut
	Pygmy ground berry
	Physalis lagascae
	101
	Fruit
	Wild
	3.32%

	19
	Zigba
	Podocacarpus
	Podocarpus falcatus
	152
	Fruit
	Wild
	4.99%

	20
	Woira
	Olive
	Olea europea
	91
	Fruit
	Wild
	2.99%

	21
	Bahirzaf
	Eucalyptus tree
	Eucalyptus globulus
	24
	Fruit
	Wild
	0.78%

	22
	Gesho
	Buck thorn
	Rhamnus prinoids
	84
	Fruit
	Cultivated
	2.76%

	23
	Qeysir
	Red beat
	Beta vulgaris
	119
	Root
	Cultivated
	3.91%

	24
	Carrot
	Carrot
	Daucus carota
	124
	Root
	Cultivated
	4.07%

	25
	Enjori
	 Whitemulberry
	Morus alba
	120
	Fruit
	Wild
	3.94%

	26
	Dinich
	Potato
	Solanum tuberssum
	9
	Stem
	Wild
	0.29%

	27
	Boqollo
	Maize
	Zea mays
	105
	Seed
	Cultivated
	3.45%

	28
	Tikil gomen
	Cabbage
	Brassica oleracea
	80
	Leaf
	Cultivated
	2.62%

	29
	Selata
	Lettuce
	Lactuca sativa
	60
	Leaf
	Cultivated
	1.97%

	30
	Shinkurt
	Onion
	Allium cepa
	15
	Leaf
	Cultivated
	0.49%

	31
	Shankora
	Sugarcane
	Saccharum officinarum 
	38
	Stem
	Cultivated
	1.24%

	Total
	
	
	
	3042
	
	
	100%


6. Discussion
Results of the present study suggested that feeding, watching and moving activities were the most frequent activities in the grivet monkey troop at Dugda Ukolo. They are most active in the morning and early evening. Resting was the least frequent. This is because of they are in a need to have diet of preference. Aggression and mating were also the least observed ones. There were differences in activity time budget between demographic groups. As the temperature increases all sex and age groups prefer resting and grooming. At midday, males prefer resting than other activities. They climb on trees and watch the surrounding. Adult females prefer grooming on juveniles in the absence of the interruption of adult males (Digby, 1995). This was true in the present study adult females prefer grooming on juveniles.
It is known that grivet monkeys feed on various fruits, seeds, flowers, foliage and gum in the wild (Kingdon, 1997; Dessalegn Ejigu and Afework Bekele, 2010). This was true in the present study; grivets feed on wild fruits such as guava, figs, water berry, conker berry and others. Guava was the preferred type of food for grivets (Getachew Gebeyehu and Afework Bekele, 2009). This was true in the present study that surprisingly grivets peel the guava to feed the internal part. However, if there is scarcity of guava in the area, they didn’t peel, rather they consume it whole. Guava starts to ripen from the end of February to the end of November. 
Different reports are available on the time of feeding by adult males and females. Harrison (1983) reported that adult females spent less time on feeding than adult males while Kavanagh (1978) reported the reverse. In the present study, adult females spent almost the same time on feeding as adult males (22.83% Vs 22.9%). It is important to note that as all demographic groups spent different amounts of time on feeding, they may not have had the same diet or have eaten similar amounts of food. This is mainly due to two or more food types can be found within the same patch in the study area. It is not surprising that differences in resource distribution or abundance can influence a group's daily movements (Isbell, 1991). This was true in the present study grivets move to the fruit area to satisfy their need.
In the study area grivets were less susceptible to nutritional stress. There were different fruit and vegetables available for the grivets to forage on. When food was plenty, most of them spend time on playing and chasing one another. This shows that availability of food affects the social interactions of grivets which were also indicated by Lee (1979). At the time where there is plenty of food in the area, the possibility of competing for resources is rare within the group. But intergroup aggression was observed to keep resources within their patch. When two or more groups of grivets meet at once in the fruit rich area, they compete on feeding and aggressive behavior was displayed. This was also reported by Isbell (1991). The groups that occupy the area aggress more and there was a chance to win. Grivets are opportunistic omnivores (Dorst and Dandelot, 1987). This was true in the present study area where grivets were observed feeding on larvae of insects on Gesho plant (Rhamnus prinoids) and disturbing birds in the nest and landing on trees.
Adult males and adult females invested nearly the same proportion of their time on watching (30.6% vs. 30.02%). Dominants watched more than subordinates. However, adult males are expected to watch more than adult females, because they must not only be aware of predators but must also be aware of other males attempting to join their group and gain access to females (Baldellou and Henzi, 1992). Also dominants may watch more than subordinates because they may have more relatives in their groups to protect from predators or they may be more involved in intergroup competition for resources (Cheney and Seyfarth, 1985; Baldellou and Henzi, 1992). Cheney and Seyfarth (1981) found high ranking males spent more time watching than subordinates, but that dominant females did not, in contrast to the present study. 
Resting could be considered as reserve time after the fulfillment of other activities (Dunbar, 1992). But, in the present study as grivets got rest, there were active predators such as snakes, eagles and others. So, the grivets were observed shifting to vigilance activities during periods of resting to avoid surprise attacks by their predators. Adult males rest more than other age and sex groups. Juveniles rested the least (5.41%). Resting is important for thermoregulation and digestion adaptation (Korstjens et al.,2010). This was true in the study area where grivets preferred resting in the midday because of higher temperature.
Playing behavior was usually seen when animals are comfortable with the prevalence of optimal. It was described by Struhsaker (1967) that playing in free ranging grivets can be seen in different age groups. But the percentage frequency differs. Juveniles spent more time in play from the studied age groups.  The same was observed in the present study. 
Kingdon (2004) stated that grivets may disperse into fruiting zones during fruiting seasons. This might explain the high proportion of time allocated for moving in the present study. 
The primary function of grooming is believed to be hygienic, notably the removal of ecto-parasites, and improving thermoregulation by improving softness of the fur (Johnson et al., 2004). This was true in the present study where grivets were observed while they were grooming themselves or grooming one another. Self-grooming is the most frequently observed grooming behavior in grivets. It does not require specific time. But allogrooming was observed in the late morning after the feeding period is over and in the mid-day as they rest. Allogrooming helps to remove ectoparasites from body areas that an animal is not able to reach by itself and maintenance or establishment of social relationships (Seyfarth, 1977; Cheney, 1992).This was true in this study as grivets were observed while grooming the back, the neck and the face, areas of other individuals while very rarely involved in selfgrooming.
Aggression and mating were the behavioral activities qualitatively expressed in this study. Grivet monkeys compete for access to resources such as food, water, resting spots, or mates, and aggression might be essential to determine which individuals will have access to these resources (Bernstein and Gordon, 1974). The aggression might be intra or intertroop in type. The grivets that originally occupied an area aggressed towards invading individuals and usually succeed in keeping their ground. 
7. Conclusions and Recommendations
     7.1 Conclusion
Grivet monkeys spent more time on feeding and moving in the morning and afternoon than in the midday session. Watching was evenly distributed throughout the day.  Playing and grooming occurred mainly after feeding was over. Adult males, adult females and sub adults had nearly the same activity time budget. 
A total of 31 plant species were used for food by the grivet monkey at the study area. Guava, Water berry, Conker berry, Sycamore fig and Prickly pear were the preferred plant species.

7.2. Recommendation

· People in the area should rehabilitate the area by growing the previously existing fruit trees that serve grivets for feeding. 

· The Dugda ukolo kebele administrative bureau should train people in the area not to deforest indigenous fruit trees at the river bank. 
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9. PLATES
Plate 1 Section view of grivet monkey
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Plate 2 Guava and prickly pear in the study area
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Plate 3 Images of grivet monkey
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10. APPENDICES
Appendix 1.Data collecting table sheet

	Session
	Time block
	Feeding
	Watching
	Resting
	Playing
	Moving
	Grooming

	
	
	A
M
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV

	Morning
	7:00-8:00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	8:00-9:00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	9:00-10:00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Midday
	12:00-13:00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	13:00-14:00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Afternoon
	15:00-16:00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	16:00-17:00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	17:00-18:00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Appendix 2 Data collecting sheet for the morning session
	Session
	Time block
	Feeding
	Watching
	Resting
	Playing
	Moving
	Grooming

	
	
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV

	Morning
	7:00-7:10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	7:20-7:30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	7:40-7:50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2:00-2:10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2:20-2:30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2:40-2:50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3:00-3:10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3:20-3:30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3:40-3:50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Appendix 3 Data collecting sheet for midday session.
	Session
	Time block
	Feeding
	Watching
	Resting
	Playing
	Moving
	Grooming

	
	
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV

	Midday
	12:00-12:10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	12:20-12:30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	12:40-12:50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	13:00-13:10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	13:20-13:30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	13:40-13:50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Appendix 4 Data collecting sheet for the afternoon session
	Session
	Time block
	Feeding
	Watching
	Resting
	Playing
	Moving
	Grooming

	
	
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV
	AM
	AF
	SUB
	JUV

	Afternoon
	15:00-15:10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	15:20-15:30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	15:40-15:50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	16:00-16:10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	16:20-16:30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	16:40-16:50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	17:00-17:10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	17:20-17:30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	17:40-17:50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


AM =ADULT MALE    AF=ADULT FEMALE      SUB=SUB ADULT         JUV=JUVENILE
Appendix 5 Collected data throughout the study period.
	No
	Activity
	Age category
	Morninig hrs(7-10)
	Mid day hrs

(12-14)
	Afternoon hrs(15-18)
	Total

	1
	Feeding
	AM
	207
	18
	202
	427
	1611

	
	
	AF
	206
	20
	209
	435
	

	
	
	SUB
	206
	20
	203
	429
	

	
	
	JUV
	134
	18
	168
	320
	

	2
	Watching
	AM
	213
	144
	213
	570
	2240

	
	
	AF
	213
	144
	215
	572
	

	
	
	SUB
	213
	144
	212
	569
	

	
	
	JUV
	213
	144
	212
	529
	

	3
	Resting
	AM
	6
	120
	3
	129
	508

	
	
	AF
	6
	119
	2
	127
	

	
	
	SUB
	6
	119
	1
	126
	

	
	
	JUV
	6
	119
	1
	126
	

	4
	Playing
	AM
	31
	15
	24
	70
	628

	
	
	AF
	35
	15
	28
	78
	

	
	
	SUB
	64
	28
	45
	137
	

	
	
	JUV
	173
	40
	130
	343
	

	5
	Moving
	AM
	209
	20
	207
	436
	1735

	
	
	AF
	207
	21
	207
	435
	

	
	
	SUB
	208
	21
	207
	436
	

	
	
	JUV
	208
	16
	204
	428
	

	6
	Grooming
	AM
	63
	95
	48
	206
	979

	
	
	AF
	72
	103
	71
	246
	

	
	
	SUB
	87
	106
	68
	261
	

	
	
	JUV
	90
	101
	75
	266
	


B





A





� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���








i
viii

_1630323918.xls
Chart1

		Feeding		Feeding		Feeding		Feeding

		Watching		Watching		Watching		Watching

		Resting		Resting		Resting		Resting

		Playing		Playing		Playing		Playing

		Moving		Moving		Moving		Moving

		Grooming		Grooming		Grooming		Grooming



AM

AF

SUB

JUV

Behavioral activities

Percentage

22.9

22.83

22.1

16.04

30.6

30.02

29.32

26.52

8.2

7.29

5.56

5.41

3.75

4.09

7.06

17.2

23.41

22.83

22.47

21.46

11.06

12.91

13.45

13.34



Sheet1

				AM		AF		SUB		JUV

		Feeding		22.9		22.83		22.1		16.04

		Watching		30.6		30.02		29.32		26.52

		Resting		8.2		7.29		5.56		5.41

		Playing		3.75		4.09		7.06		17.2

		Moving		23.41		22.83		22.47		21.46

		Grooming		11.06		12.91		13.45		13.34

				To resize chart data range, drag lower right corner of range.






_1630982586.xls
Chart1

		Morning		Morning		Morning		Morning		Morning		Morning

		Mid day		Mid day		Mid day		Mid day		Mid day		Mid day

		Afternoon		Afternoon		Afternoon		Afternoon		Afternoon		Afternoon



Feeding

Watching

Reting

Playing

Moving

Grooming

Time of the day

% of behavioral activities

24.47

27.69

0.78

9.85

27.04

10.14

4.55

32.09

28.56

5.86

4.67

24.25

24.46

28.83

0.23

7.68

27.91

8.86



Sheet1

				Feeding		Watching		Reting		Playing		Moving		Grooming

		Morning		24.47		27.69		0.78		9.85		27.04		10.14

		Mid day		4.55		32.09		28.56		5.86		4.67		24.25

		Afternoon		24.46		28.83		0.23		7.68		27.91		8.86






_1629931652.xls
Chart1

		Jan

		Feb

		Mar

		Apr

		May

		Jun

		Jul

		Aug

		Sep

		Oct

		Nov

		Dec



Rainfall

Mean monthly Rainfall

Rain fall(mm)                                       (B)

24.5

53

80

97

95

103

171

171

125

47

17

7.5



Sheet1

				Rainfall

		Jan		24.5

		Feb		53

		Mar		80

		Apr		97

		May		95

		Jun		103

		Jul		171

		Aug		171

		Sep		125

		Oct		47

		Nov		17

		Dec		7.5






_1629931900.xls
Chart1

		Feeding

		Watching

		Resting

		Playing

		Moving

		Grooming



Percent

Behavioral activities

Percentage

20.91

29.08

6.59

8.15

22.52

12.71



Sheet1

				Percent

		Feeding		20.91

		Watching		29.08

		Resting		6.59

		Playing		8.15

		Moving		22.52

		Grooming		12.71

				To resize chart data range, drag lower right corner of range.






_1629931651.xls
Chart1

		Jan		Jan

		Feb		Feb

		Mar		Mar

		Apr		Apr

		May		May

		Jun		Jun

		July		July

		Aug		Aug

		Sep		Sep

		Oct		Oct

		Nov		Nov

		Dec		Dec



minimum

Maximum

Mean monthly temperature

Temperature in (C0)      ( A)

9.1

23.9

9.9

24.9

10.8

25.5

11.5

25.6

11.3

25.1

11.5

24.3

11.8

22.2

11.7

22.1

11.4

22.5

10.4

23.7

9.3

23.4

7.7

23.5



Sheet1

				minimum		Maximum

		Jan		9.1		23.9

		Feb		9.9		24.9

		Mar		10.8		25.5

		Apr		11.5		25.6

		May		11.3		25.1

		Jun		11.5		24.3

		July		11.8		22.2

		Aug		11.7		22.1

		Sep		11.4		22.5

		Oct		10.4		23.7

		Nov		9.3		23.4

		Dec		7.7		23.5






