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A b s t r a c t

A f our -mont h  su rvey  o f  patas  m on k ey  (Ery throcebus  pa t as )  

popu l a t i o ns ,  car r i ed  out  in Bar ingo ,  Uasin Gi shu ,  Trans  Nz o ia  and 

Laik ip ia  d i s t r i c t s  o f  Kenya  revea l ed  that  they have reduced  in n u m b e r s  

d ras t i ca l l y  from the year  1970.  Thi s  was a t t r i bu t ed  to the fact  tha t  no 

s ingle  p op u l a t i o n  is found in p ro t ec t ed  areas ,  whi l e  i n t ens ive  fa rming and 

vege t a t i on  c l e a r a nc e  p r ac t i ce s  have  been r e co rd ed  in areas  tha t  used  to 

a c c o m m o d a t e  t hese  p o p u la t i o n s .  C om p e t i t i o n  for land with h u m a n s  has 

been a ma jor  factor ,  as h u ma n s  and wild an i ma l s  have ki l led both  

i nd i v i dua l s  in some  o f  the p o p u l a t i on s .  Human  e n c r o a c h m e n t  into the 

hab i t a t s  was o b v i o u s ,  with much o f  the land be ing  turned to f a rming,  

pa r t i cu l a r ly  in La ik ip i a  and Uasin Gishu .  Th i s  p romot ed  h u m a n - w i l d l i f e  

c on f l i c t  ma in ly  in the ag r i cu l t u r a l l y  o r i en t ed  farms.  Just  a h an d f u l  o f  

r anches  wi th a po l i cy  o f  c o ns e r v a t io n  stil l  have  groups  o f  pa t as  mo nke ys .

To d e t e r m i n e  the n u m b e r s  and d en s i t i e s  o f  patas  m o n k e y  left in the 

s tudy  area,  road c ou n t s ,  o b se r va t i o n  vigi ls ,  g r ound  transects and 

q u e s t i o n n a i r e s  were  used .  Ent i re  d i s t r i c t s  o f  Bar ingo,  Uasin Gi s hu ,  Tr ans -  

Nzo ia ,  La i k i p i a  and a part  o f N a k u r u  were cove r ed  through  d r i v i ng ,  vigi l s  

and walk ing .  Co n t r a ry  to ear l i e r  repor t s  that  the patas  were w i de l y  

d i s t r i b u t e d ,  it was found that  p o p u l a t i o n s  were  l imi ted to a few areas .  

In f ormant s  e xp la i n ed  that  mos t  o f  these  a reas  had patas  up to the ear ly 

and mid 1 9 8 0 ’s from when  mos t  o f  them d i s appea r ed .  Th e y  s u g ge s t  that
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the cause  for the d i s a p p e a r a n c e  was human wi ld l i f e  conf l i c t ,  d r o u g h t  and 

de se r t i f i c a t i on ,  and migra t i on  to o the r  po t en t i a l  areas .  A total  o f  148 

an ima l s  were c o u n t ed  d i s t r i bu t ed  in -g r oups  r ang i ng  from one  (1)  to 

twen t y - t wo  (22) .  O f  these ,  mos t  were  found in La ik ip i a  Di s t r i c t  whi l e  a 

few o the r s  were  found in Bar ingo .  Uasin Gi shu ,  T r a n s - N z o i a  and par t s  of 

Nakuru  Dis t r i c t s  wh ich  were cove r ed  did not  yie ld any a n i ma l s  t hough  

ea r l i e r  q u e s t i o n n a i r e s  revealed  an imal s  ex i s t ed  up to mid 1 9 8 0 ' s in each 

o f  t hese  Dis t r i c t s .

A total  o f  3 .064  peop l e  were i n t e rv i e wed  in the r e sea r ch  area,  o f  

which  78.8 % repor t ed  hav ing  never  seen pa tas  in the i r  l i f e t ime.  O f  the 

2 I .2 % who had seen patas  one  t ime or  a no t he r ,  42 % were  aged  a bove  5 1 

year s .  The  sex rat io o f  pa tas  was highly b iased  towards  f ema l es  for males  

f emales ,  j u v e n i l e s  and infant s  r e spec t i ve l y .  The  rat io was 12:54 :38 :3  1
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Chapter 1. intro d i c t i o n

Conllicl between noil-human primates and farmers as human populations inerease and 

natural habitats are eneroaehed upon, degraded and destroyed is rapidly on the inerease. At 

the same time, we are finding non-luiman primates to be vital components in the natural 

communities, excellent indicators of the condition of ecosystems. and important subjects for 

behavioral and ecological studies (Blitvnski and Mwangi. 1004).

Natural calamity, trade in species, poaching and habitat destruction have been ranked 

as the most ultimate threats to primate species density (Butvnski. 1986). This has drastically 

contributed to the status of some of the primates being threatened. Habitat destruction is the 

most detrimental resulting to the modification of the environmental v ariables pertinent to the 

maintenance of the primate populations.

In Kenya. habitat destruction is rampant: leaving small scattered patches of bush in 

the once indigenous savanna lands. Phis has been due to land demands by the ever 

increasing human populations and the accompanying demand for fuel- charcoal, timber and 

others. Bley (1980) states that lands considered as marginal for agriculture are being turned 

into cultivation, or for ranching purposes thus reducing habitats available for the more arid- 

adapted primate species. Perhaps most affected by this is the patas monkey (Ervilim cehus  

pa  las).

Suitable patas monkey habitats have been reduced, threatening their survival (Hall. 

1965). Habitat destruction has also led to the isolation of some species, consequently leading 

them vulnerable to natural catastrophes, however minor (Olson and Chism. 1981). By 

studying the social structure, diet, ranging patterns and other aspects related to primate 

ecology, we may predict the effects of habitat disturbance, trade and other natural calamities 

on them, thus contributing to their conservation (Chism and Rowell. 1988).



1 nlikc baboons (Papm sppi and vervets ( ( 'crcnniihccus aciiuapM. the two other dr\ 

habitat species, patas monkexs live at low densities and appear now to be restricted in bast 

Africa to habitats occurring in "black cotton” soils (Hall. 1965).

Until recently, patas monkey habitats have been restricted largely to pastoral uses 

because their aridity makes them not suitable for agriculture. Patas monkeys have been able 

to survive mainly in cattle ranches because the major food source. Acacia drcpanolnhnnn. is 

not disturbed, while they are able to utilize the water troughs/ dams and streams passing 

through the ranches for their water needs. Chism cl a i.  (1984) argues that as human 

population increases, more marginal lands are being converted to small-scale agriculture 

while the Acacia i/rcpannlohiiun  is being converted to charcoal: hence both water sources 

and food resources are depleted.

Today the distribution of patas monkeys in Kenya and their status ma> not be well 

dchned b\ any uuthorit}. thus there is need fora surve\ (Struhsaker and Gartlan. 1470). 1 his 

stud} aimed at establishing the first reliable estimates of Patas numke>s densitv and 

distribution and elucidating the ecological requirements of remaining populations with the 

ultimate goal of establishing procedures for their conservation.

1.1. Natural history of Patas monkeys.

1.1.1. Introduction-Taxonomy, Biology and Ecology of Patas monkeys.

Patas monkey belong to the family Cercopithecidae. genus Erythrocchus. The family 

Cercopithecidae includes other common savanna monkeys like the Syke’s monkey 

(Ccrcopithecus m itis). the De Brazza monkey (Ccrcopithecus neylectus) as w'ell as Vervets 

monkey {Ccrcopithecus adhiops). (Kingdon. 1971). It also includes other species such as the 

Mangabey (genus: Ccrcocchus) and Baboons (Genus: Papin, M andrill us and Thcnpiihccus). 

The genus Macaca also belongs to this family (Kingdon, 1971: Eley. 1989).
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Plate 1. P ic ture o f  ;i pittas monkey  e a r n  inn a \ oum j  one.



Plate 2. Picture of a baboon.

Picture adapted from: The Safari Companion: A Guide to 
Watching African Mammals Including Hoofed Mammals,  
Carn ivores ,  and Prim ates  Richard D Estes  and Daniel Otte.
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Plate 3. Picture of a verve! monkey.

Picture adapted from: The Safari Companion: A Guide to 
Watching African Mammals Including Hoofed Mammals,  
Carn ivores ,  and Prim ates  Richard D Estes  and Daniel Otte.



Patas monkeys arc described as guenons and mainlv found in savanna grasslands. 

(Chism and Rowell. 1988). They exploit very short trees. Though class!tied as 

Cercopithecidae. their limbs are proportionate!} large compared to other members of the 

family, while the}' are more slightly built (Kingdon 1971: Chism and Rowell. 1988). Similar 

to baboons, they walk on lingers and not on Hat hands (Napier and Napier. 0X5). hence 

increasing the effective length of forelimbs further. The} are able to run very last and when 

attacked run to a tree or rock. When far from one source of refuge, they appear very nerv ous 

(Chism and Rowell. 1988) and occasionally stand bipedal 1> to look for any source of danger.

Thev are very inconspicuous: their colour is similar to that of cryptic grassland 

antelopes. Patas monkeys move quietly and vocalize infrequently compared to other forest 

monkeys (Kingdon. 071).  Most probabl}. their cursorial build gives them the ability to 

cover long distances. The face of adults is marked with a white nose and white mustache 

surrounded by black and orange fur. These monkeys live in social groups and choose the 

company of other females, infants and juveniles whereas the adult males occupy peripheral 

positions (Chism and Rowell. 1986: Rowell. 1989).

Patas monkevs are omnivorous and eat flowers, seeds, grasses, insects, lizards, 

crayfish, fruits and sometimes mushrooms (Hall. 1965a). Small vertebrates also form a major 

part of their food (Chism and Rowell. 1988: Hall. 1965). One of the Acacia trees {Acacia  

ilrepanolobium ) forms a major pail of the diet (Chism and Rowell. 1986): hence this species 

will be found in savanna with this tree species. They also feed on prickly pear cactus 

(Opimlici vulgaris), which was introduced in East Africa as cattle fodder (Rowell. 1989). 

Struhsaker and Gartlan. 1970) determined that adult male patas monkevs are hunted and shot 

for pillaging crops, and occasionally killed by domestic dogs and captured for biomedical 

research.
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I lall ( 1065a) slates ihai ihe av erage group si/.e of a patas monkevs troop ranges from 

I 5 lo 3 I animals, usually one adull male per group. All adult male groups are up to 4 

individuals. Patas monkevs attain sexual maturity at an age of 3 \ears in females while in 

adult male's. 4-4.5 sears, table I. The species is highly sexuallv dimorphic, w ith adull males 

being larger and more brightly colored and with a bod\‘ mass almost twice the lemale 

(Bramblett. I 076).

The dimorphism is likely due to intense competition among the adult males who must 

compete for assess to groups of females (Chism ct a!... 10X4). l-’emales have a gestation 

period of approximate!) 170 dass (Rowell and Hartwell. I07S). (table I ).

1.2. Distribution

kingdon (1071: 1074) describes patas monkeys as well distributed in Africa. I le 

s ta tes  that thev are found in a belt across Africa south of the Sahara and north of the 

equatorial forests. The> are found in kenva mainly in Laikipia. Baringo and Turkana savanna 

lands (Hall. 1065). Percival ( 1028) claims to have sighted patas monkeys near Makindu. 

kenva (37" E). He described the species to be extremely rare however. In East Africa, 

sightings have also been reported in northern Tanzania at about 2" S. 35" E ( happen. 1060). 

Tappen (1060) however doubts this sighting since it is as far as 1005. Chism and Rowell 

( 1086) sighted patas monkeys in Laikipia. kenva. More recently. Isbell et al (1000).

Patas monkeys are also found in Senegal. Cameroon. Ghana and Ethiopia (Chism and 

Rowell. 1986: Galat-Luong. 1991). It is important to note that this species is found to be 

distributed in dry areas ranging from desert scrub, open savanna and woodland (kingdon, 

1971). Patas monkeys have also been sighted in Uganda by Hall (1065). In his study.Hall 

(1065) recorded I 10 patas monkeys. He calculated their density to be 0.035 animals per 

square kilometer. In kenva. Chism and Rowell (1988) compared two study groups who had a 

population density of about 1.2 animals per square kilometer. Their home range is among the 

highest ever recorded (Chism and Rowell. 1986).
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1.3. Conservation status.

Though kingdon (1971) describes patas monkeys to be abundant, this ma> no longer 

be the case. The International Union lor Conservation of Nature and Natural Resources 

(IUCN. 19%) does not list patas monkeys to be threatened. However, mans habitats have 

been lost through bush tires and charcoal burning (Chism and Rowell. 1986). It is possible 

that patas monkeys in Last Africa have declined dramatical!) in the past 30 \cars.

1.4. Objectives of the study.

Data collected were as a result of a series of questionnaires. surve>s and observations. 

Data were gathered in order to fulfil! the following specific objectives:

« To document the distribution and status of patas monkeys in the research area and 

map out these locations.

• To identity ecological characteristics for habitats suitable tor patas monkeys.

• fo establish how habitat disturbance influences socio-ecological variables of patas 

monkeys e.g. feeding habits and home range.

1.5. Hypotheses of the study.

• Patas monkey population numbers have declined highly.

• Patas monkey habitats have seriously been encroached on and reduced.

8



Table I. Life history parameters of patas monkeys.

Para meter Data

Adult female body mass (Kg) 5.60 (a)

.Adult male bodv mass (ke)
i

10.00(a)
I

| Gestation period (days)
i

171.4(b) j
i1

Number of offspring per litter 1 (<-D j
i

Weaning age (Months) 7(e) ;
!

l.cneth of Oestrus cvelo (Davs) 
1 '

3 .0 (b ) !

Aee at first breed inu for female (Years) 2.5 (e) ~j
!

Aee at sexual maturitv for males (Years) 5 (c) 1

Maximum recorded lifespan (Years) 20.2(a) |

Inter-birth interval (Months) 11.8(e)

Age at sexual maturity for adult males 

(Years)

4-4.5 (a)

Harvey at al... 1987 

Rowell and Hartwell. 1978 

Chism at al... 1984 

Napier and Napier. 1985 

Rowell and Richards. 1979
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C h a p ter  2: TH E ST U D Y  AREAS .

2.1. Introduction

The primary requisite in the definition of the boundaries of this stud) was that the 

entire ranee where patas monkeys have been sighted in the last two decades should be 

encompassed. Southwood ( l%0) pointed out that the size of a terrestrial animal necessarily 

dictates many of its strategies, both of life history and of habitat exploitation, (hough w it h 

shorter life spans (approximate!) 20 vears). Patas monkevs require a lot of space to satisf) 

their spatial requirements in a semi-arid unpredictable environment such as Laikipia and 

Baringo (Chism a  a/... 10X3).

I tried to cover districts of Baringo. lasin Gishu. Trans-N/.oia and Laikipia. where 

patas monkevs had recentl) been sighted. Boundaries used to detlne the stud> were much 

dependent on the Kenya Government district boundary lines. 1 however exceeded or came 

close to the boundan lines depending on the prevailing factors like topograph), accessibility 

of the area by road, the people and likelihood of patas monkevs ever been sighted in the area. 

This vvas determined by the type of vegetation in the area and the economic activ it) in the 

area.

The most conspicuous feature in the study area where patas monkevs were found was 

the presence of pastoral activity as well as a wide distribution of Acacia chvpanolnhium.

Most of the study area vvas flat, apart from the Tugen hills, the Cherangani hills. Nandi hills 

and Mt. Elgon forest, which however did not have any patas monkeys present. In Cherangani 

hills, it vvas discovered that the density of human settlements precluded the existence of 

wildlife. In Uasin Gishu. it became impossible to conduct the surveys near the border with 

West Pokot District due to the prevailing insecurity in the area.
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I he border oi l.aikipia and Mem was totallv under horticultural farming. I.aikipia is 

on the leeward side ot'the Ml Kenya. The Aherdare Ranges, which were loo wet. surround 

other parts ot’Laikipia and heavy agricultural activity is common. This is similar to most 

parts of l.asin Gishu and Trans-Nzoia. By disseminating a questionnaire about one kilometer 

towards the interior of agricultural settlements. I was able to determine the degree of farming 

and settlement i.e. whether lieavil> farmed and without settlement, or hca\ i 1 \ farmed and 

with settlement, or heavily settled. Hav ing established the degree of farming and settlement, 

the stud} and questionnaire process would be discontinued since it would be a waste oflimc.

Most ot'Laikipia was open grassland, with Acacia lircpanalnhann  trees common.

This is the same for most of Baringo and a small part of Uasin Gishu. Acacia lirc/um olohiiim  

was not present in Trans Nzoia. but was common in West Pokot and parts of Elgeyo 

Marakwet and Koibatek districts, which were however not surveved due to insecurity Most 

of the other survev area was plains land and a verv low human population densitv at altitudes 

ranging between 4000 to 5000 ft. above sea level.

In Laikipia some places were not surveved due to overlap with similar research 

performed under the auspices of the Patas and Vervet Ecologv (PAVE) project of Dr. Lvnne 

Isbell, whose work has been highly cited in this project. This centered on the major ranches 

among them Segera. Mpala. Ol Pejeta. Ol Jogi. Laikipia and Sweetwaters.

This study covered Laikipia. Baringo. the Mt Elgon ecosystem. Cherangani and Elgeyo

escarpments.



Laikipia District.

l.aikipia is one of fourteen districts in the Rift Valiev Province. The District lies east 

iif the Rift Valley. It borders Samhuru District to the north. Nyeri District to the south. Isiolo 

to the northeast. Mcru to the southeast. Nyandama to the southwest and Baringo and Nakum 

Districts to the west. Rumuruti is the largest division covering 36% ofthe total area of the 

district. Nanyuki division is the second largest, covering 23% ofthe district. t he smallest 

division. Ng'arua. covers I I % ofthe district. Lamuria and Mukogodo cover l X% and 12% 

respectively (Alin and Geiger. 16X7).

The district lies on (()()" 05" N ■' 36" 42" E) at an altitude of 1600 M (Alin and Geiger.

16X7). Elevations range from 1260 metres at the base of the Milkman Gorge and 2600 metres 

in tiie highest hills (.Aim and Geiger. 16X7).The district has various subsidiary valleys while 

some areas are covered by black cotton soils (Alin and Geiger. 16X7).

The altitude ofthe district vary between 1X00 metres in the north, while the maximum 

height of 2600 metres is found around Marmanet Forest. The other areas of high altitude are 

Mukogodo and Loldaiga Hill to the east (Alin and Geiger. 16X7). Due to it* leeward position, 

this area is comparatively dry and low and is mainly used for pastureland except for the 

mountain slopes and forest zones (Laikipia District Survey s Office, pers conn. The tributaries 

of Ewaso Nyiro River drain the level plateau ofthe district, which have their catchments in 

the slopes of the Aberdares and Mt. Kenya (Taiti. 1992). These tributaries include Nanyuki. 

Rormai. Burguret, Segera. Naromoru. Engare. Moyak. Ewaso Narok and Ngobit Rivers.

The Mow of these rivers indicates that the district slopes gently from the highlands in the 

south to the low lands in the north (Ahn and Geiger. 1987).

There are two major swamps in the district, which are virtually undeveloped. The first 

one is along Major Valley in Ol Pajeta Ranch locally known as Maruca Swamp (Laikipia 

District Surveys Office. Per.s cow) while the second is around Rumuruti Rural Centre locally

2.2

called Ewaso Narok Swamp.



The swamps have some agricultural potential anti ma\ he one of the areas hosting patas 

monkeys due to water availabilit) (Ahn and Geiger. 1987).

The distribution ol*surface water lias much influence on the patas monkews 

distribution. Patas monkc\s are highh dependent on water and will hardl> go for a da> 

without drinking (Gatheina. 1992). He summarizes that Mukutan. and Ol Doiino Sabuk and 

other seasonal streams, dams and boreholes are widely distributed in the district.

The soils in Laikipia support mainly grassland or bushed grassland with \ar\ing 

densities of two species of swollen thorn acacias (./. ilrcpanolohiuin  and A. scyal spp. Se>al) 

( Young cl al... 1997). In I act. much of Laikipia is Acacia ilrcpauotohium  wooded grassland. 

coNering 28% ol the ecosystem ( Taiti 1992). Another species f  arconattihus camporatus is 

widely distributed in Central and North West of the district. (Taiti. 1992).

Acac/a drepanoiohnun is localls restricted to black cotton soils (Chism ci ai... 1983). 

All individuals produce stipular swellings and some of their stipular thorns are red when 

uume and black when mature (Isbell. 1998). The thorns are white or pale gre\ when old 

(Youne cf al... 1997). There is also plenty of./. scyal variet) fistula, which occurs in two 

forms: var. fis tu la  occurs on black cotton soils and produces swollen stipular thorns that are 

white or arev when mature (Taiti. 1992). Var. scyal occurs on other soil t\pos and does not

produce swollen thorns (Taiti. 1992: Young at al.. 1997).



Figure 1. Map of Laikipia District showing administrative boundaries.
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2.3. Baringo District

One ot'the prominent riser valleys is the Kerio Valles. It is situated on the western 

part of the district and it is a fairly Hat plain. In the eastern part of the district, near Lakes 

Baringo and Bogoria. is the Lohoi Plain covered mainly by the lacustrine salt-impregnated 

silts and deposits (Ralph and Schmidt. 1996). The Tugen Hills form a conspicuous 

topographic feature in the district. The altitude varies from 300 metres to 1.000 metres above 

sea level (Ralph and Schmidt. 1006).

About 45% of Baringo District is either too steep i.e. tTugen I (ills) or too dry i.e. 

(eastern parts around Lake Baringo and north eastern parts i.e. N'ginxang and Northern 

kabartonjo) to support high human populations. Along vallevs. alluvial soil deposits together 

w iih irrigation has made it possible for profitable agriculture to be practiced. The district has 

different agro-ecological /.ones necessitating different agricultural acti\ itics ( Ralph and 

Schmidt. 1006).

Barinuo District has a fairly reliable rainfall, experiencing two seasons: the long rains 

from the end of March to the beginning of July, and the short rains from the end of 

September to November. Rainfall varies from 1.000 to 1.500mm in the highlands to 600mm 

in the northeastern part of the district (Ralph and Schmidt. 1906).

The mean annual maximum temperature is between 25“ C and 30“ (,' in the south and 

central parts and 30" C in the north, rising occasionally to over 35" C (Ralph and Schmidt, 

1996). The hottest months are from January to March w ith mean annual minimum 

temperature varying from 10° C to 18° C but can drop as low as 10" C particularly in the 

Tmzen Hills (Hamilton and Perrot. 1979). Most of the places are covered by black cotton soils 

and chalk (Hamilton and Perrot. 1979).
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Figure 3. Map of Baringo showing administrative boundaries.



2.4. l.asin Gishii

l ’asm Ciislui extends from latitude 01'20w north to I" 30" north and from longitude 35" 

i)" east to 35" 45" east (Ralph and Schmidt. 1996). The district has an elongated and narrow
•4

shape and is wedded in between the large-scale farms of l asm Ciislui on the West and the 

Kerio River on the Hast (Hamilton and Perrot. 1979). The Kerio River, which Hows from its 

source in the southern part ofthe district draining into Lake lurkana. forms the eastern

boundary (Ralph and Schmidt. 199b: Hamilton and Perrot. 1979). The total area of the 

district is 3.053 st|. Km (Kitemee/ a!.. 1998). Kerio Valles is narrow. a\eraeine b.4 Km in 

width and running to about 150 Km long in a North-South direction (Ralph and Schmidt. 

1996).

The main water divide runs along the escarpment. Last ofthe divide is the Kerio 

catchment area, which drains into lake 1 urkana (Hamilton and Perrot. 1970). Soils are mainl> 

loam with some patches ol cla\ and black cotton (Ralph and Schmidt. 1996). Due to laree 

differences in altitude there is great variation in rainfall figures in different parts of the 

district. While the central parts ofthe district receive most ofthe rain ( 1200mm-l700mm per 

>ear) (Ralph and Schmidt. 1996). the western pan receives 1000-1400mm and 800-1000mm 

in the eastern part (Ralph and Schmidt. 1996). This rainfall is of a bimodal nature with long 

rains occurring between the months of March to June w'ith the peak period being the month 

of April and May (Hamilton and Perrot. 1979). Hamilton and Perrot (1979) reports that short 

rains occur during the months of June and December with peak period being September and 

November.

The pattern of this rainfall also varies from place to place. Whereas the southern part 

ofthe district (C.’hepkorio) receives most of its rain during the first period, the northwestern

part of the district (Cherangani Forest) receives most of its rain during the second period 

(Hamilton and Perrot. 1979).
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Figure 4. Map of L'asin Gishu district showing administrative boundaries.
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2.5. Trans Nzoia

Trans Nzoia borders Uganda. West Pokot. liasin Gislui and other districts in western 

kens a. Soils are mainly loamy with some clay patches. Most of the district is of \cr\ hieh
4

agricultural potential, with pvrethrum. maize, tea and wheat covering most of the land. The 

Ml. Elgon forest (Hamilton and Perrot. 1970) covers other parts. The mean annual minimum 

temperature varies I'rĉ fTi ID" C to 18" C but can drop as low as II)1 f  in some parts of Die 

district. (Hamilton and Perrot. 1979).

Eutric Nitosols covers most ot the places. Soils on lava (lows as well as solonchaks 

and Andosois are also common (Hamilton and Perrot. 1979). Rainfall distribution and pattern 

in the Trans Nzoia District is highly influenced by the altitude I Hamilton and Perrot. 1979).

In the western and central parts of the district, around Mt. Elgon forest often referred to as the 

highland plateau. W here the altitude is high, the climate is characterized b\ hieh amounts of 

rain (Hamilton and Perrot. 1979). In eastern part ol the district bordering basin (iishu where 

the altitude is low. the climate is characterized by relatively low rainfall (Hamilton and 

Perrot. 1979: Gichuki ci af.. 1998).

Due to these large differences in altitude there is great variation in rainfall in different 

parts of the district (Central bureau of Statistics. 1994). The Mt. Elgon microclimate has 

hiehlv influenced rainfall patterns in the district, with most parts receiving as high as 1700mm 

of rainfall per vear. The area bordering Uasin Gishu and West Pokot receive a bit less 

rainfall, averaging at a round 1200 mm annually (Hamilton and Perrot. 1979). Rainfall is 

distributed in two peaks.
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Fii»urc 5. Map of Trans .N/.oia showing administrative boundaries.
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C h a p ter  3. M A T E R I A L S  A N D  M E T H O D S  O F PATAS M O N K E Y

S U R V E Y .

3.1. Introduction

In this thesis, the term community is used in a purely descriptive, rather than 

llinctional sense. The Patas monkeys community consists of different croups of populations 

»>f paias monkexs that are about equall} abundant, ranging from one indi\ idual (lower limit 

of “countabilitv”) from the ground or from the car. to twentv-two individuals (upper limit).

Any other species of animal encountered in the study area was acknowledged and 

recorded but did not comprise the term “community . and hence is not considered in the 

thesis. Animals encountered include Hippopotamus, hippopotamus atnpthius found in Lake 

kamnarock conservation area in Baringo. the Dikdik. Mm/input kirkn. which was abundant 

and ubiquitous in bushed and wooded country in most ot the studv area. Others were the 

klipsprineer. O rco tn tf'its  otvotra^i/s. Ihomson s gazelle, (jitzc llu  ihumsoni. lopi. 

Danutliscas lunulas  and Bushbuck. TntpclapJius script us.. These are summarized in 

appendix I.

3.2. Methods of data collection

The main aim of this study was to estimate the current distribution of patas monkey 

The bulk of the thesis revolves around the presentation and discussion of the results of a 

series of around surveys and questionnaires. Each of the parameters being measured is 

presented differently.
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Conventions in presentation.

Throughout this thesis a number of conventions are used in- order to tr\ reduce the 

complexity both ot the data themselves and of the numerous statistical tests that were 

perlormed on them. The\ are as follows:

• The study area is defined into 4 major regions i.e. Laikipia. Trans N/oia. Burinuo and 

l :asin ( jislui.

• Where possible results are discussed as they are presented.

3.4. Patas monkey group census

Croup censuses were carried out over 4 months, during the dr\ months. This was 

concentrated in rangelands located in the four study areas. The main objective was to 

determine the current population status of the patas monkeys. The census was not conducted 

in some regions thought to host patas monkeys due to in>eeurit\ and acce»ibilit\ problems.

( )ther areas were visited at least twice.

3.5. Methods

3.5.1. Questionnaires

One homestead w ithin a village in each quadrant was visited. Each quadrant was live 

by live (5X5) Km2 in Baringo while Laikipia. Uasin Gishu and Trans-Nzoia was ten bv ten 

(10X10) Km2. In each quadrant, one village was selected and ten ( 10) homesteads were 

visited. The vehicle distance recordings determined quadrants areas.

Pastoral families were mainly targeted and if the first three homesteads (or 10 adults, 

herdsmen, herdsboys or elders) were not able to identify Patas monkeys from the pictures 

(Patas. Baboon. Vervet) shown, then the entire village would he abandoned. A short 

questionnaire (appendix 2) would he administered in areas w here there was a positive 

answer.
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I o ensure positive idemitiealion. those answering to questions were requested to 

describe (colour, mode ol leeding. habitat, and behavior) and identilv patas monhev using the 

local language (Elev I W | .  Those I thought knew the patas monkeys were then shown 

pictures of patas. baboon and vervet. If they were still able to identilv patas monkev between 

the three. I was then sure he.'she knew patas monkey well.

3.5.2. Vigils

Other observations and censuses were held at water holes and sites mentioned by the 

v i I lagers. Physical searches were made by a team of 2- 4 mo\ ing on a transect. If patas 

monkeys presence was determined using 8*30 mm binoculars, ground survey were done 

until all the animals were counted. The task involved in censusing the indi\ iduals ol a natas 

monkey group varied greatlv with the terrain and vegetation co\er if the croup js nioviiv 

Patas monkeys vigil data form (appendix 3) was then prepared. Attempts were made 

severally to drive random transects into the bush. While dri\ ing the transects, both sides of 

the \ ehicle were searched for animals, which when sighted had a number »:f attributes 

recorded to describe them. The size ot the group was recorded, distance of the croup from 

observer as well as distance from nearest water source (t£ley. 1989; Isbell ct a t . l‘)0,X). \ 

number of methods of computing density were attempted, assuming that all animals in the 

transects run were seen and recorded and that the area was evenlv searched. This was a 

technique used by Western (1984).

Daily timing for the vigils was timed from around 07:00 hours to about 18:00 hours. 

Approximately 3.5 months were spent on data collection. In each of the study areas, driving 

or walking or both were used to determine presence ot patas monke>s. I managed to count all 

v isible individuals before they ran away. I his was done by o\e or b> use of binoculars. At no 

time did the animals run away before I could count them.
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C h a p ter  4. D E T A I L E D  D E M O G R A P H Y  OF G R O U PS .

4.1. Introduction

Important demography variables include group size, age-sex composition, rate of 

birth, maturation, migration and death (Dunber. 1987). Monitoring such variables is 

important in formulating appropriate conservation and management strategies. Krebs and 

|)a\ ies (1987) concluded that in an optimum group size there is a maximum range of 

individuals for any set of environmental conditions. Such a group would have a reproductive 

aee comparative!) higher than that ot'groups of other sizes in that environment. (Altmann 

and Altmann. 1970: Krebs and Da\ ies. I9S7). Once a group's size exceeds its food supply or 

an\ limiting resource, then the group may expand its home range or migrate ( Downing.

19,SO). It's important to monitor not only overall population trends, but also sex and age 

ratios (Downine. I9S0).

4.2. Methods.

Both the questionnaires and vigils (described abote in chapter 3> wore used to 

determined demographic numbers of patas monkeys. The study teas concentrated in the dry 

season only due to the fact that it s the time patas monkeys move to the uatering places. A 

uet season survey would have produced no or compromised results since patas monkeys stay 

in the bushes during wet season, for they can easily assess water from small pools collecting

when it rains.

4.3. Results

Each of the four censuses yielded a separate population estimate and associated

i The low sampling fraction led. on each occasion, to highstandard error tor each species, i nc ~

_  the precision attached to the individual estimates was not great, 
between unit variance, so tnai i
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Tim was expected from the outset and the technique used to overcome this initial 

imprecision was to combine the estimates and take their mean. ha\ ing lirst investigated 

within and between unit variation.

There was an assumption that repeatability is s>non>mous with credibility According

to Zar ( 1984) variance estimates are based purely on the distribution of the animals w ith 

respect to the sampling units. I he high variance that would be associated w ith clumped 

distribution, while sienit'v ine a less repeatable estimate, doesn't justity the assumption that 

the estimate is intrinsically less credible. This matter was therefore pursued in great detail by 

anahsis of variance: the data used being the mean unit density for each of the lour censuses. 

A two-dimensional analysis was performed, the dimensions being the four censuses and the

cieht units. Results are represented in table 2.

l-'mm the table we can derive that distribution between units is highlv signilieantlv 

different for patas monkeys. This could be brought about b> the localized absence of suitable 

habitat, by the termination of the species range (hence some of the units had not even a single 

animal si-hted) or mavbe b> seasonal changes in the populations. The implications of this 

part of the analysis of variance are that the patas monkey population in Kenya has a 

discontinuous distribution, either permanently or seasonally . Estimates of the populations 

mav be combined with absolute confidence, the interpretation non-significant results of the 

analvsis being that the census boundaries was not significant. Seasonal changes in dispersion 

and visibility of the animals did not markedly affect their overall numbers, either. Since the 

survey was conducted only during the dry seasons when visibility teas categorized as high, 

we assume most or all of the animals occurring m the study area were counted.

total 0 r 13 sightings occurred in two of the four study areas. In these 13 sightings.

• , , •• vmi arouos and 2 were of lone adult males. Group size varied fromthere were ot I 1 heterosexual groups a

I to 22 individuals.
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Table 2. Table showing patas monkey distribution per district counted per sex and age.

District Ad u It 

males

Female

males

Juveniles

*

In fants Unidentified Total Percentage

Baringo 6 24 1 1 9 -> 52 35 %

Trans Nzoia 0 0 0 0 0 0 0 %

I 'asm Ciishu 0 0 0 0 0 0 0 %

Lai k i pia 6 30 27 23 10 06 65 %

Total 12 54 38 32 12 148

Percentage 8 % 36 % 26 % 22 % 8 % 100 %

Adult males: n=4: u=3: <7=3 : V=l.()l 

Female males: n=4: ,u=l3.5: 0=13.7: V = 1.01 

Juveniles: n=4: li=4.?: cr= I 1.0?: V= i . 16 

Infants: n=4: li=8: a =c).4: V = I . I 8 

Unidentified: n=4: j.i=3: a=4.1: V=l ,j>7

Where a  = Standard deviation

• n= sample size

• p= mean of a population

• v= coefficient of variation

 ̂*7 i  /



These 13 sightings had a total of 148 patas monkeys (Table 2). Of these groups 

encountered ADC Mutara ( I and 2 combined due to the proximity of the groups) in l.aikipia 

<3 I patas monkeys: 20.9 % of animals counted), had the highest concentration in an area. The 

least concentration was in the Chemeron area in Baringo (5 patas monkey s: 3 % of animals 

counted).

Baringo had more patas monkeys troops. (7 troops) but consisted fewer animals. 52 (35 

"o of animals counted). (Figure 6 and Table 2). This disintegration may be due u> food 

resource distribution in various areas but in small quantities.

Animals were only seen in the two districts of Baringo and Laikipia ( fable 2 and 3). In 

l.'asin Gislui and Trans Nzoia. though respondents to questions indicated having seen patas 

monke\>. as recently as 2001. I was not able to come across any individuals. Most siuhtinus 

are dated over two decades ago (Appendix 4. cv 6 and 7). In basin (iishu. 39 of those 

interviewed indicated having seen patas monkeys up to 1970. while none had seen the 

animals in 2001 (Figure 7). Of those having seen patas monkeys in Trans N/.oia. 2 1.7 "o saw 

them up to 1970. (Figure 7).

As the study was carried out in the dry season, in both protected and outside protected 

areas it was found that the few populations encountered were in non-inhabited areas and 

mainly Oat A cacia - commiphora grasslands also found in areas of increased aridity .

Questionnaires (appendix 2) also produced some information which guided in the 

determination of areas where Patas monkeys were present (Figure 7). However, this was just 

a small fraction of the total interviewed. 3.064 individuals w ere interviewed, of whom: only 

6s |(a i -> reported haviniz seen patas monkey's in their lifetime. Ot the 65 I who saw patas 

monkevs. 204 (32 %) reported having not seen them after 1970 and 196 (30 %) between 1991 

and *>000 (Figure 7). This represented only 7 % and 6.7 % respectively of the total individuals

interviewed in the four districts.
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Figure 6. Relative abundance  of patas monkeys in the study area (determined bv name

of place sighted).

□  No. of Patas seen

n=13; x= l 1-4; c r= 7 .2 ;  V = 0 . 6

Where <J = Standard deviation

• n= sample size

a y= mean o f  sample

•  v =  c o e f f i c i e n t  of  variation
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Of the questionnaire respondents, the bulk of them 327(50.2 %) saw between I and 5 

patas monkeys. This represented 10.7 % of the total individuals interviewed. Most of the 

sightings were in Baringo:269 (41.3 %) (figure 8) and 8.8 % ol the total interviewees and 

14.8 % of those interview'ed in Baringo. This compares to 7 (1.5 %) in Uasin Gishu. 41 (6.0 

%) in Trans Nzoia and 10 (4.9 %) in Laikipia. Very few people saw from 13 patas monkeys 

and above (24 individuals: 0.8 % of the total interviewees), (Figure 8 and Appendix 4.5. 6 

and 7).

Of the respondents to the questionnaire from Januar> 2001. 125 (42.7 %) were aged 

above 5 l While efforts were made to question all age classes, at most times the men were 

able to identify patas monkeys positively. This may be due to the fact that they have lived a 

l on tier time and during their hey days (the I95()'s to 1970 s) Patas monkeys were more 

abundant. These are followed by the youth (21-40) that might still be spending much of their 

time in the bush herding livestock. They are the group that is mobile today. These have a 

combined percentage of 37.9 % (I II  individuals), ('fable 4). In Baringo. respondents above 

the aee of 5 I represented 23.5 % while those between the age of 21 and 40 represented 48.2 

% Laikipia had 53.8 % above the age of 5 1. Uasin Gishu: 63.4 % and Trans Nzoia: 44 %

(Table 4).

30



Table 3. Table showing patas monkey distribution in the study urea according to sex

and age

Group j Adult Adult Juveniles Infants ! Not identified Total

i
j males
1

females
t
t
ii

LAIKIPIA DISTRICT

Borana Ranch j 1
1i

A 5 4 : ■) 
| "

17

ADC Mutara 1 j 1
1

8 7 6 i 0
i

22

ADC Mutara 2 1 *>J 0 9

Kamuaki Ranch | 1
ii

j ■> *> ! h 8

Mukima area j 1
i

5 6 4 j 4
I

20

---------------- -—.-------- 1------------
Gordons Ranch j 1 6 4 5 4 20

BARINGO DISTRICT

kimalei G 1 0 4 2 0 8

kimalei G 2 j 1
i

0 0 0 0 1

kimalei G 3 j '
t

0 0 0 0 1

kapkalewa G | 1
i1 . .

nJ ~> 1 i u
j

1 ■ 1
kabluk G 1 5 — 0 II)

Majimoto G 1 8 5 4 20

Chemeron G 1 4 0 0 0

Total 12 54 38 32 12 148



Figure 7. Patas monkey distribution up to 2 0 0 1  (From Questionnaires)

Number 
of Patas 

seen

Year Patas were seen.

Baringo HUasinGishu □ Trans Nzoia DLaikipia
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Table 4. Table showing the A»e of respondents per  distriet.

i *Vne
I

Barin<*o ; LaiUipia j Trans-Nzoia Uasin Gisliu Total Percentage

| <20 15 2 4 1 22 7.5 %

__ -____________
| 21- 30
j

4 26 3 46 15.7  %

31- 40 28 6 25 6 65 2 2 .2  %

| 41-50
1

0 6 15
-
s 35 1 1.9 %

!>5i 2 0 21 58 2 6  j 125 4 2 . 7  %

Total 85 3 9 128 41 il 2 9 3
i

M r Ace of respondents was recorded from the January census until May.

More men (250) than women (45) were able to identity patas monkeys positively. Men 

represented X5.3 % while women a mere 14.7 % of the total individuals inters iewed (fable

5).
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Table 5 . Table s lu m  in«  resu lts  o f the Q u est io n n a ire  respondents by sex.

Sex Barinjjo Laikipia T rails- lias in- Total Percentage

Nzoia Gishu

Elderly 69 3 X 1 10 .33 250 85.3 %

Men
_______

Elderly 16 i 18 8 43 14.7 %

Women
| ._______



4.4. Discussion

li can therefore be seen from the brief review that while there was a fair basis for 

comparative studies of numbers and densities, there was a considerable need to improve the 

information available on numbers.

4.4.1. Population Estimates

I'lio distribution oflho paws monkeys was shown 10 he non-uniform across ihe study 

area, the only real difference being that there were significantly more of them outside parks, 

uhile none was found inside any conservation area. Isbell c, al. , IWSa). Isbell and Pruetz 

(IPOS) and Chism and Rowell (19X8) state that paws monkeys hare very big home ranges, 

uhich provide enough food resources. This is due to the climate of their habiwts. hence will

require bigger space.

„  .„ I..,-oups lisimi in the studs area (figure oi. Kingdon 11971)
I here wen. at waM 1 - *

. . . . .  tqi distributed in East Africa. North Africa all the way to Wes
states that patas monkeys arc uc.ll d .

. . tests that this is no longer the case. It is likely that patas
Africa. This study however s iu -ts is

monkess are undergoing local extinction. Local people maintain tha, most patas monkeys 

went aw ay due to human pressures on the land but I. however could not determine to

these animals could have migrated.
i c C1V that there has been a massive decline in the patas monkeys 

Various researchers say that

, D ,,998) and Chism and Rowell (1988). Chism e tu i. (1983) 
(Isbell (1998). Isbell and Pruetz (1998)

f nredators in patas monkeys land, and states that leopards 
describes the presence ot predators P

„ „  . .  ni„ht. In their research (Chism and Rowell. 1988)
contributed to their disappeara

, . . . . .  nredators were sighted 96 times near patas monkeys 
analyzed habitat types and reported

St

groups.
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| |i<j\ (C hism and Rowell. I988) reported that 76" ool the sightings \\ere ol Black- 

backed Jackals [Cu/u.s mcsnnwlasi which probably predated on \oung paias monke>s. 

Siruhsaker and Gartlan. 1670 and Chism cl al.. 1983 found that Jackals were encountered in 

m a ruins of open acacia woodland, while cheetahs and wild does were encountered in dense 

acacia woodland. Chism and Rowell (1988) actually observed domestic does kill a patas 

monkey and saw herdsboys and farmers chase them awa> with stones. I encountered dead 

patas. while questionnaire respondents confided in us chasing patas awa> or killing them.
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Chapter 5. SEXING AND AGING OF THE PATAS MONKEYS.

5.1. Introduction

Aiiinii and sox me animals require group habituation. Though hard to achieve last on 

pains monkeys, other methods can be applied if the research is on a short time span. 

Habituation is very important when it conies to achieving a IDO % success in sexing and

ayiny (kummer. 1986).

Habituation ol'patas is the process of getting used to the animals, by them being able 

to tolerate your presence. This involves showing yourself, or visiting their home range, where 

the animals can see you and be able to understand that you are of no harm to then,. In this 

wav. the animals will not run away whenever they see you. and you can even approach them 

a, least ;  metres away. Aging ol'patas can be achieved through daily visiting their home- 

range. lor you can be able to observe all characteristics of the animal. I. can however he

achieved though other means in a number ol'»a>s.

. studv all that was relevant was the approximate age (adult.
For the purpose* oi this •

. .  , , v,adult male or not) of the animal, distance of animal from observer,
juvenile, infant) and .st.\ (<•

-rx.trre lit'anv) Population size and yroup composition was 
distance of animal from water source (,t an». P

i c-v based on the size scaling method (Eisenberg. I I ). 
studied to detine age and sc.

5.2. Methods
, .  n, tas monkevs are. the methods described above (Questionnaires

To determine where patas motiK .

. nnce the animals were detected, acclimating was applied since we
and V’mils) were apphe

. m t w  This revolved around retreating but by goingwould not habituate Wild patas monkeys so fast.

. , . ,  circular manner and avoiding looking at the animal directly as
around the animal in a

w l  986). or by sitting down, 
recommended by Kummt



\  isuai contact was. lu>wo\or. maintained on a group lor at Ica.st 4 hours mosll\ in the 

Luc morninu and late aliernoon when Pains monkeys wcie \er\ acti\c. .Aging was based on 

\ isiblc external leatures like relative bud\ size and coat eoloi. ieprodueti\e oiguns (adult 

male) and nipples ( I urnquisL 1983).

Determination ol'an individual's sex was based on visiblc and auditory leatures like 

canines, genitalia in adult males and vocalization. The number of individuals of each sex or 

aue was determined by a basis of counts by the researchers, each independently lTuim|uisl.

19X3).

5.3. Results.

Adult females dominated most of the groups with 90 “« croups hat mg adult males. 

The number of infants is significantly correlated with the number of adult females (Spearman

rank correlation test, t wo  tailed, r . -  0.76. d.f= 10. P<0.05>. Groups wi.h infants hate

. u mnriles nor -roup than those without infanis (Median test. X:=4.66. 
significantlymore adult k m ak s  |- -

-  , o. t nf,\,c „roups were located within 200 metres i I able I I ) of 
d.f= |. p<().()5 ). bight (62 " ii) ol the ^ioup^

, , ,  Th.'rt'was however, no si-nillcant difference between
water while others were li.rther awa>. rheawa . .

, in nrouos near or far from farms (Median test. X" =03)0. 
number of  adul t  males per group m y o u p s n .

d.f=l. P>0.05). (Zar. 1984).
. : n ruo of the four stud\ areas. In these 13 groups, there 

A total of I 3 groups were seen m tttc

. a lone adult male sightings. Group size varied from 5 to 22 
were I I heterosexual groups <i

•don of the population consisted of approximately X % adult 
individuals. Overall c o m p o s i t i o n  ol P

,  a6 % juveniles and 22 % infants (Figure 6 ).
males. 36 % adult females. - J

. i nble difference in the proportions otjuvemles and mlants 
There is no much consul  <

, |vsis of variance showed this as not to be sigmlicam).
in all the groups encountered. (

, ,  , % c f the total population encountered ( Table 6 ).
Juveniles and Infants contribute
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:1,),e 6- 'I'nhlc comparing between .Juvenile and Infant numbers in lkirin^o and 

Laikipia Districts.

1 Bariiii»o ! Laikipia 1 Total j .No. Ofs i” htiii”
1 ;

■Juveniles 1 1 (7.4%) | 27 (18.2 %) i 38 (25.7 %) | ID
i
•

Infants | 9 (6.5 %) 
!

23 (15.5 %)
1

32 (21.6 %) | 10
i

Total :o 50 70 !
;

Screenta«*e 1 3.5 % 33.8 % 47.3 % j
1

No. of 

si^li titles X
1

ii
12 ! i.

1 i
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( )f ilii> 2T7 0» ^ ere ju \ eniles w Idle 2 I.6 0 <> w ere in Lints. 1 here w ns little \ nriation in 

the juveniles and inl'ams in Baringo (7 % and 6.5 % respectively), similar to l.aikipias I IS-- 

0 , and I 5.5 %) proportions ( Cable ft).

In Barmen, there was little variation amongst the various troops encountered amongst 

the different ages and sexes. All groups had an adult male presence of 1.0 % 1 1 adult male 

per troop, of  the 52 Pa,as monkeys encountered. Most of the groups had no variation in 

juvenile presence ,3.8 % of 52). I looever. there was much variation in the adult female ,5.8

% to 15.4 % of 52). (Table 7).

i ii Terence to that of Baringo. Adult males base I "» ol 46 
I.aikipia slums some dilk iuKc

, . , ,hc (roops while adult females varied from 3.1 % to 8.3 % <>f% 
individuals present in all thv tic y -

. . . . . .  h-Kl a Wider variation (2.1 % to 7.5 % of 06). Infants also had
individuals. Baringo. juvende.

, „ (Tabk. 7 ). In both the districts, adult females and juveniles
a \ ariation (2 . 1 % to b-J /l) '•

(J 6 0/n and 21 %) and Laikipia (3 1.3 % and 2S "o)
had the highest presenee: I3anngo 

respective!} ( I able 7 and M-

41



' I ' : ih ie 7. M oan  g rou p  size o f the seven B a r in g o  I’ atas monkeys troops.

( KernII kimalel kimalel kimalel kapkal kahluk Majimo C'heme Total/' %

Mean Ci. 1 (i. 2 Ci. 3 e\\ a ( i. Ci. tO C i. ron ( i.

- .Adult ( ) . () Nil 1 1 1 1 1 1 6

(11.5 %)
males

.Adult 3.4 4 Nil Nil 3 5 s 4 24

(46 %)
females

:: 1.6 ■> Nil Nil -> 5 Nil 1 1

(21 %)
Ju\ eniles

o

Infants *> Nil Nil 1 4 N11 V

1 m
(17.5 %) 

*>

= Not 0.3 Nil Nil Nil Nil Nil ,\ 11

(3.8 %)

idem i tied

Total/ % 10 I T " ~T~ 7 10 20

( 1 5 . 4 % (1.9 %) ( 1.9 %) (13.5% (19.2% ( 3 8 . 5 % ) (9.6 %) ( 1 00  %)

n O- rr = 0.3 • V=0.4v =0.4

.Adult female: n= 7: u=->-‘ z= ~ >X r. V = 0 . 8a - -

, /. r - l  7; V-I
Juveniles: n=7: p. I •5•

 ̂ , n. - = 1  4 ; V= I -0
Infants: n=7: f.t- ' •J - °

l= l)3 :o=0.7: V=2.4
Unidentified: n 7. u

Where ct =  S t a n d a r d  deviation 

li=  mean of a p o p u l a t i o n

v= c o e f f i c i e n t  o f  v a i  i a t i o n

n =  s a m p l e  s i z e
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I :ihle <S. .Mean «roiip size of the six Laikipia Patas monkeys troops.

| Overall j I$or:m:i
!

| AIK
i

A DC ; Kamwaki AI ukima ( iordons Total/ %
i1 mean1|

j Ranch Mntam 1 Mu tarn 2 j Ranch
j

ranch

# A d u lt I 1 1 1 4 1 1
------------------
! 1 6

males
i

(6.3%)

* A d u l t
5

5 X 3 3 5 6 30

females 

---- -

(31.3%)

*
4.5 N 7 3 6 4 27

•Juveniles (28 %)

"  Infants 3.7 4 6
| i 4 | 5 23

i i 1

.

(24%)

~ A or 1.7 ! *> 1 
i

Nil Nil 1|
Nil 4

|
4 10

ll|cn tilled |
i
1

1
1

i 1
i I

1
i
1

i

1
( 10.4%)

To ta l/  "/„ 1 10 1 7 -> i
9 i

8 20
1

20 96

1 ( 17.%) (22.9%) (9.4%) j 
1

8.3%) (20.8%) J
1

20.8%) (100% ) j 

_________ 1

Adult males: n=6 : ll= 1: cr=0: V-0 

Adult females: n=6 : ,li=5: c>-1-7.  ̂

Juveniles: n=6 : j.i-4.5: a - I -7. V ^  

Infants: n=6 : j.i=3.8: cr= 1.5, V-OA 

Unidentilied: n=6 ; u= 1.7, g- 1-7. 

Where a  = Standard deviation 

|4= mean of  a population 

v= coefficient ol variation

n== sample size
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Figure 9. Sex and ngc dis tribution of Patas monkeys

Percentage of 
total patas 

seen in each 
district

El Adult Males 

El Adult Females

□ Juveniles

□ Infants

B Unidentified

District seen
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5.4. Discussion

I estimated approximately 148 individual patas monkeys in this population distributed 

in I I umups and 2 lone adult males with no overlapping home ranges. The size and 

demographic composition ol the groups varied in time and space. Vniious intiinsic and 

environmental factors might have been the cause of this variation e.g. human activity, 

presence of  food, species density and presence of predators. Both Baringo and Laikipia have 

the major sources o f  food to patas monkeys as will be seen below (Acacia clrcpcmobbnnn,. 

Absence o f  patas monkeys in Uasin Gishu and Trans Nzota may be due to the extensive

in most parts of Trans Nzoia could totally not allow patas human activity. Climate, especially m most pan-

monkeys presence.

I I ' i L ' in in  o v e r a l l  a d u l t  sex r a t i o  is s k e w e d ,  t h e  a d u l t  f e m a l e s  t o  a d u l t  In B a r i n g o  a n d  La ik ip ia  o % t i a n

........... n i t  be a high adult male death rate, fl,ere was some evidence
males ratio being ^4 . 1 — • ‘ lle L

, . , .  . , 0 , Which had probably been killed by man or dogs. In addition.
ol some dead adult males (-)•

f . ,d t0 become solitary because of the social structure of the species, 
more males are f o r c e d  to

, ., however very hard to detect.
Solitarv adult males w t . i t . .  h

.. iles md infants combined per group is positively correlated withThe number of j u v e n i l e s  and mr

. . q nel. n r o u p  ( S p e a r m a n  r a n k  c o r r e l a t i o n  t e s t ,  two t a i l e d .  rs-0.62.
t h e  n u m b e r  o l  a d u l t  tema

, | tnt lhe total number of potential breeding adults per group
d.f= 10 P<0 .005). This shows . .

. o|uB potential growth of the group. Compos,t,on ol a group also
the determinant o f the absolute p

in population size.
affects the potential for an incr-

is
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The patas monkey's population in Baringo district shows a high variation in the male, 

female, juvenile and infant ratios as compared to Laikipia. Comparing the male: female ratios 

in the two districts, it is evident that Baringo does not present a health) population (II.? %: 

46 %) (6.3 %: 3 1.3 "ill to Laikipia (6.3 %: 31.3 %). The same may be said lor the male: imam 

ratios. While Barinsio has a ratio ol males; infants ( I 1.5 /o. 17.5 zb). Laikipia has (6.3 zb. 24 

%). There is a verv high variation between females in Baringo (46 %) compared to that of 

Laikipia (3 1.3 %). It seems in Baringo reproduction is not directly piopoitional to the 

number of females and that the population is not healthy.
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Chapter  6. VEGETATION AS A SOURCE OF PATAS MONKEY FOOD.

6.1. Introduction

In an\ population of herbivores, vegetation very much determines the distribution and 

abundance of the species. Presence ol'food species for the animal means the animal, ifother 

factors remain constant, will find a home in this location (Voting c-t «/.. 1007).

food distribution and abundance have u ide ranging effects on animals, including the 

foraging behavior of individuals and the quality of competitive relationships within and 

between groups (Isbell. I99X). Southwood (I960) argues that food distribution is considered 

in the context of  a dichotomy between food that is clumped into patches in which food

density is greater than the surrounding area and food that is evenly distributed.

i • i -tilini-i Isbell (1908) estimated food distribution separate!)In a stud) c o n d u c t e d  m  Laihipia. i s d c h  t

- ■ ,„iin.< to the number of individuals that are able to feed together. It 
lor each plant species accordm..

.• v i -nailable in an ecosystem deteimines how lai anwas determined tha t  the  amount ol food available

, „  . | 99g). I’atas monkeys will nunc less if there is much food
animal moves each da> M̂>

, . more if food is no. ease to f.nd (Olson. 19X3). Chism and Rowell
(water included) and move

. . ,v , -refer Acacia drepannhhiwn or Acacia .vet o/
( 19,XX) d e t e r m i n e d  that patas mot e . .

. , .  1||t :n Laikipia. Hence it was important to determine whether 
woodlands in a study came

this was true for other parts patas monkeys were present.
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6 .2 . Methods

Vegetation study was only done in Baringo district since Laikipia had been studied 

K histn and Rowell. 1988: (shell , ,  „/.. 1998a,. A ground transect uas done whenever pa,as 

"U’" k0>S UC,X' ’nw distance covered in each transect uas appro.ximately one

kilometer long by 2 meters trade, determined by pacing along a straight line and marked with 

pieces ol uood. Samples ol'plants u e  would not identity were collected and preserved lor

identification by an expert.

6-3. Results

Five of the Seven Baringo groups (71 %) were seen in areas with a liieli percentage of 

Acacia (Ircpunnlohium  and Acacia scyai trees. Vegetation recorded in the area is listed 

Felow. (Table 9).

6.4. Discussion

from the results alxne. it s evident that Patas monkevs have a wide ranee of potential 

food sources from different habitats. Research on food items of patas monkevs in Laikipia 

(Isbell. 1998) shows other food items including ants and other arthropods, vertebrates, roots 

and mushrooms. 1 fie kind of plant distribution in the studv atea shows possible foods of the 

animals in the area, though detectability was the problem. In some of the areas where .1. 

i/rc /xm o loh ium . the major food source for patas monkeys in Laikipia (Isbell a  a!.. 1998a: 

Chism and Rowell. 1988) occur, swollen thorns were opened showing either patas monkeys 

or baboons ate them at some time or another. Further verbal enquiries in the areas revealed 

that baboons had never been present.
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Table  9. Vegetation encountered in the process of survey o lpa tas  monkeys

Plant species Type Ecology Food item taken/

colon r

. Icokanthera l:\erureen sit rub/ tree Drv-land. thickets Fruit is \ellow to

schitnperi and grasslands purple

BercJieniia disenuir Deciduous tree Drv woodland 
'

Fruit and seed-

yellow

C i/i'isMi e dill is l:\ ergreen shrub Bush and forest Fruits- seed/ yellow

edges to black

( nmhrelinn nml/e Deciduous tree Wooded grassland ( mm

bush-land
I

Sirvchnos henin.(4V//

Tcunarindus indicci

Tcc/cci nobilis

Tree or bush

Shrubby tree

Shrubby tree

Evergreen tree

Dry areas/river line | Fruit. I reshK-

Orange purple

Semi arid areas/ 

wooded grassland 

TlTehTand forest/~bush 

land savanna

Fruit. Pale brown

:ruit red and smooth
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fable  ̂coin'd

I a in ' i i e n a  
■

n u n /a p a x c a rc i is is

S h r u b  t ree S c r u b /  fo re s t  m a r g in s I - ru i t .  G re e n

A c a c ia

( / rc /H in a /a h in i i i

S h r u b b y  t re e
D r y  a reas /  bu sh  la nd

1
s a v a n n a

G u m ,  th o rn s ,  po d s  

( b o th  o p e n e d  and  no t  

o p e n e d ) ,  f lo w e r s .  

C r e a m

. Ic a c ia  x a n l /m p l i lo e a
( : \ e r u r e e n  t ree

R i v e r  l in e  sava n n a v iu m . 1 u i u "  i ’el* i'

A c a c ia  sc v a t
S h r u b  t re e

S e m i  a r id  areas
G u m .  I lo w  ers. 

t h o rn s .  P u r p le  to  

b la c k ,  f  l o w e r s  

y e l l o w

E v e r t : r e e n  s h ru b b >  

t re e

------— : ■ | : M o w e r s .  ie a \e s .  n u n .
S e m i  a r id  areas/

( D in n ic l in a  s p c a c s
u  c o d e d  g ra s s la n d

P a le  b r o w  n. f l o w e r s  

b lu e

i___________ _________ -—
S h ru b b y  tree

D r y  area
f r u i t s .  B la c k i s h  to 

b r o w  nL ip ia  ja v a n ic a

D r y  areas
L e a v e s

r~ ' i-( , re f>ri t re e
Op u n t ia  v u lg a r is

E v e i  g r c t - i 1
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C ha p t e r  7. SOIL SAMPLING

I n trod action

Soils arc von. important components of an ecosystem. I hey determine the kind of 

plants that the ecosvstem will support, hence the type of animals. A cac ia  i / i r /u m a /a h in m  has 

been shown to be the major source of food for Patas monkeys in Laikipia (Isbell. IWS) and 

the main soil supporting it is black cotton soil. Hence thcie was a need it) dcteimmc it this 

was consistent in other areas where Patas monkeys are still found.

~.2. .Methods and Results.

I . o c a i i o n s  w h e r e  p a w s  m o n k e j s  w e r e  f i r s t  soon w o r e  n o te d  b e fo r e  the  a n im a ls  c o u ld  

m o v e  a n  a y .  W h e n  a l l  t h e  o t h e r  i n f o r m a t i o n  ( s e x .  age . ra t io ,  v e g e ta t io n ,  w a s  d e te r m in e d ,  a n d

th e  P a ta s  m o n k e y s  h a d  le f t  the  area ,  l i v e  s p o ts  ten  m e t r e s  a p a r t  w e re  i d e n t i f i e d  in each

I I  a im  / a h o le .  I m e te r  d e e p  w a s  d u e  an d  s o i l  c o l le c te d  
l o c a t i o n .  ( N i n e  a s h a r p  m e t a l  k n i f e  ( p a n ^ a )  a

11 > r r m  In each  lo c a t io n  an d  s to re d  s e p a ra te ly .  I he s o i l  w a s  
f r o m  e a c h ,  f i v e  s a m p le s  w e r e  c o l l e c t e d  in

i l a b e le d  a c c o r d i n g  t o  the  lo c a t io n .  I hese w c i e  n u m b e r e d
th e n  s to r e d  in  a n  a i r t i g h t  p l a s t i c  ba g .  M be tec

to  ?

a mnde in the Patas monkey vigil data sheet. I he soil bags 
Similar recordings w<~re

. . r,  t h e n  s e n t  o v e r  to t h e  U n i v e r s i t y  of Nairobi s o i l  l a b s  in

w e r e  s t o r e d  in a  c a r t o n  a n d  w e

. , . .paearch for analysis. The analysis only had an aim of
K a b e te  at th e  end of the tie

determ in inti the soil type.

It was determt

i kw rncks. while M mated by iock;>.

.? ,<^ o/0) of the sightings had black cotton soils. 43 % 

o/o had sandy soils. One group (14 %) occurred

w e r e  in a r e a s  d o m i m

■p o f  c l a v  s o i l s .
near a flood plain hence pies’



10. S u m m a ry  of the soil types found in Barin^o patas monkeys area

( i r o u p | S o i l s

1
K i m  a le i  I | B la c k  c o t t o n  m i x e d  w i t h  c la s  s o i l .

K i m a l e l  2 B la c k  c o t t o n .

Km a lei 3 B la c k  c o t t o n  m i x e d  w i t h  red  s o i l .

K n p k a l e w a B la c k  c o t t o n  in a ro c k s  e n v i r o n m e n t .

K a b o ,  |< B la c k  c o t t o n

Majimoto R o c k s  e n v i r o n m e n t  sv ith  s a n d y  s o i l .

(  liomcron
1

B la c k  c o t t o n  in a ro c k s  e n v i r o n m e n t .



7.3. Discussion and conclusion.

Acacia (irc/H tfin/ohiim i has been proven to thrive well in areas of black cotton soils. 

Neiii” the major food source for the patas monkeys Acacia drcpanolohium  is abundant, and 

distribution of the patas monkeys may be widespread. Soils are a major determining factor of 

patas monkeys distribution, since they support the major food sources utilized by them. The 

relationship between black cotton nutrients and presence of Acacia drcpanolohuun has not 

been determined. Durum the survey . Acacia clrcpaaolohium was seen in kitale and VIt lilgon 

area, but no Patas monke\s were seen or recorded. Most of the sightings of patas monkeys

u'ere on black cotton soils.



C h a p te r  8. G E N E R A L  DISCUSSION

Results show a verv inierestinu: status of patas monkeys in Kenya. While only a small 

area was covered, the above results show that patas monkeys numbeis <.11 e declining 

drastieal l>. Kiniidon ( l()7 4 ) describes the occurrence of patas monkeys m most of [-.astern. 

Northern. Central and West Africa. Patas monkeys are not listed m the red data hook ol 

II C'N as vulnerable or endangered. There is need to review this information in the red hook

since this and other research suggests otherwise (Chism « 1 9 X 4 ) .

Out of  four study areas, which had been reported by Kingdon 11974) to host 

numerous populations of patas monkeys, only two had small populations. And in these two

areas, only 148 animals were encountered. Prior research in these areas shows that there is a

,v,  ,\n example is on the Mutara I and Mutara 2 groups. Chism 
drastic decline in patas monke. ■ •

i ■ . 11 ind 74 patas monkeys respectively I his study has. 
and Rowell ( 1988) reported study ing -tl

, , ,  , nJ 9 which if true arc the same groups studied by Chism
howc\er. found two croups o

a n d  R o w e .......... . w o u l d  re p r e s e n t  a d e c l i n e  b y  I ’ a n d  6> t n d o  .d u a ls  w s p e e . o  J y .

....... . impossible 10 ... .......... * ° " * ~ A * - ...........................................
r-hism and Rowell (1988) report that domestic dogs were

death, or were killed by predators.

kevs 0n  the other hand. Chism ct ol..(1983) report that 
seen huntinLi patas monkc,

h. th [lurin„ the day to reduce the rtsk of predation on them young, 
monkevs preferred to give birth i =

tudvin„ in Laikipia for about a decade has been to.,

The group Isbell has been S ^  ^  ^  (Isbell. unpublished data). Though

over 10 animals from aPPr0X  ̂ tblind anc| therefore we could not he sure of

the decline, bones of patas monke,

flic predation aspect.
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I his stud) tried to find the numbers as well as the problems causing the numbers to 

deeline so fast. All in all this study was never conceived as in finite in scope, nor as one that 

would provide irrefutable answers. The intention was to provide a broad ecological 

description of the numbers and geographical distribution of the Patas monkeys populations in 

Ken\a. That description was to serve as a baseline fora long-term evaluation of population 

status in relation to environmental change. The original desire has so far proved fruitful

S.2. Data analysis

I he hulks part of the analysis of the thesis uns multiple regression analysis ofthc 

distribution strategies ol the animal. The most important questions surrounding the results of

those analyses are:

I . Was the analytical technique an appropriate one?

why uas  there so much r e s id u a l  variation.’

, . ,-,f-mihsis and prediction arc the subject of an almost endlessMultivariate techniques ot analysis i

. . , , . ns0 in [he ecological literature, for example. Aldredge and Katti 
1‘ound of criticism and d tknsc

.. .. r ,.,iew of the potential of multivariate analysis in vegetation 
( 10 X6 ) provide an extensive c

, -/nr M9 X4 ) considers that multiple regression models should only 
classification studies, while

, . .. . a r e  a v a i l a b l e  at a  starting point. However if the
be applied when rather detat

, nidintz of intuition, rather than the formulation of predation 
technique is restricted to the .

. .  . h c a r c v ,eld valid results (Karanja.pers.com).
models, it may. if used will -

• • „ falls in the first instance back into the court ot the
T h e  q u e stio n  o f  r e s id u a l  v a n a t . o

, . ot been necessary to amalgamate the counts, the precsion ot the 

data collection. Ha ■« " R a t i o n s  in the habitat could have been improved,

relationship between the anim. . .  otthe techniques have been increased, had we been able to

•So too could the p r e c i s io n   ̂ a<tainst doing both of these things have

improve the spatial resolution. I llL

already been aired.



It is desirable in wildlife sur\e\ operations from which habitat nlili/.ation inferences are 

to be drawn ( Western. 1984) to record animal activity as an index of whether or not an 

animal was actively utilizing the habitat in which it was recorded. Since the vehicle 

movement disturbed the majority ol animals recorded in this census operation, no such 

activity description could bo applied.

|| ,S on ilic.sc lour accounts, if not others as uell. that I he sigllilietmee correlations could

, . . .  i . . . . .a mnn* firm % of die variance ol the data. While allnc\er be lound that together explained moic man j -  /u u,v-

, . . i .. oinniilr'int their coefllcients of determination, ho innthe correlation presented above weie sigmlicant. men

, , , w. , ,,( |nu nrcdicti\e value. This in turn is likely to be mostlow. meant that the results weie ol low piccncii\e

, 1 - 1  •;/111-Il variation It is for this reason that the data are not used for
attributable to the high residual vari

n .. . c ,c That in turn is uhv no attempt has been made to investigate thepredictive purposes. Mint m mm i.

............ . ,,u. cnecies of the comtminii>. The broad geographical
lutietlonal interactions between tlte s|

i . ,. . riic stud\ area precluded such a detailed 
approach to the problems ol patas m o n k e y s  m the stud.

examination.
f r l inn tc  on the density anti distribution of pittas monkeys in 

<8.2. The influence of climate

(jisliu and Trans Nzoia.
Laikipia. Bartngo, basin List

• •. .„v,.ritv across the studs area. This gradient is shown by
T h e re  is a grad ien t o t  c l i m a t i c  s c

■ ns betvveen Trans Nzoia and Uastn Uishu on one hand and
the d i f f e r e n t  c l i m a t i c  eon  i u .

I— - Tliis provides .
Baringo and Laikipia on 

of the role o f  climate in determining
animal numbers and distribution.

fleets patas monkeys, it
may do so directly or indirectly in the study area.

. ........• - * *The effects range from
, . rn C|imatic fluctuation.

aridity) to diurnal micro
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I hose may be moderated in their intensity by the availability of shade (expressed as tree 

canopy and shrub eo\er). flic indirect effects of climate focus on rainfall, as it mediates the 

prod net i \ ity of the herbivores' food supply. Between the two. there lies a third effect, that 

would act on both, and that is a component of predictability, flic structure of the whole 

community can chance accordnm to the differential responses of the separate species to these

three components.

[here exist already several demonstrations of the effects of climatic gradients on the 

species diversity of v ertebrate communities. Martin and Bateson ( l « 3 l  hare reviewed bird 

community literature from the mountains of western North America and have shown that

species diversity decreases w ith a negative exponential curve. As the temperature range

■ I • m,.qn temnerature in the breed inn month increases,increases, the standard deviation of the 111-111 tuiipt.au

, , .m  n re  in the  b re e d  in ii  m o n th  in c re a s e s :  an d  w ith  the
the  s t a n d a r d  de v  i a t i o n  o f  th e  m e a n  t e m p e r a tu r e  m

reciprocal of  actual evapo-transpiration.

...................................«  <■! r « »  — « *  “  ............ ....  ................ . “

................ ......................................................................................................................................

rv nroductivitv of the area, which in turn may he shown to 
imluence o f  rainfall on the primary produ

determine the carrying capacity-
„.„„r »„d its influence on Patas monkeys availability.

8.3. Distribution o f  dry season '  <
frhe best predictors of distribution was distance to water. It 

It can be said that one of the -
, , nch e n c o u n t e r e d  group was a, a prox.mitv to some water source,

was evident that at least cacti
. . .hlt there is a high concentration of most ot the groups in areas

It can be seen from the table that . , ,
presentin'’ 68 % of the total encountered 

,  total of seven (7) groups representing 
near water sources. A tote

. . tha,i 500 metres from water
annuals were lount o  ,  thm majority of the patas monkeys

• distribution t h e r e fo r  -

fhe patas moP 'cy.  m water sources during the dry seasons,

are to be found within I kilonictv o
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,n mos, ol the studs area, areas considered to be pa,as monkess land ssere in one uas 

or another interfered on by man and his activities. Hence tins human interference has capacity

to depress the patas monkess population in t" 0  genual ssa.

i. a..c e i th e r  d i r e e t h  t o r  sp a c e  o r  i n d i r e c t l y  tor 
O n e  is b y  c o m p e t i n g  w i t h  p a ta s  m o n k e y s  e i t h e r  t h r u . , i .  I

. . bs , h o i r  d o m e s t i c  s to c k  o r  b y  th e m s e lv e s .  T h e  s e c o n d  lo r n ,  o l
r e s o u r c e s  t h a t  a re  u s e d  n> t n u i

• • 'vnloiiation of the animals, ssltich currently takes the form ol
potential limitation is dnect |

. ■ . a s o m e  o f , h e  i n f o r m a t i o n  g a th e re d  d u r i n g  th e  s tuds  w h i c h

i l l e u a l  l u m i i i m .  1 h i s  s e c t i o n  ic
i, n u m b e r s  are c u r r e n t l y  d o m in a n t  o v e r  tho se  

s in u s  t h a t  f o r c e s  ol d e p r e s s io n  o l  p a ta s  m o n k e s s  n u m b  .

tor promotion, and are I,kelyto become more so.

I .U ...I  ^  ^  ^  ...................... ........ - ........ -

................................... ..... *........ ......... ...........................
Studs area. Hence patas nu . asscss to land that they

, . unK.a„s patas monkess base bee

human activity is hum • |ess spac0.
n t i n u e  to  be f o r c e d  to  o c c u p >  1

f o r m e r  1\ o c c u p i e d -  a n d  v o n  f a r m la n d  and  c r a z i n g  la n d :  w h i l e  o th e rs

Ma" ma>' aUnbT  t i r r ^ l a n d  flower .........*• T *  * -  - ....*  ^
are  b e i n g  c o n v e r t e d  to  b i g  ra n  s l l b - d i v i d e d  in to  ran che s .  T h i s  is h o w e v e r

L a i k i p i a .  w h e r e  m o s t  o f  t h e  d i s t r i c t  is a « - ^  ^  |and  js r a n c h - la n d .  b u t  c o m m u n a l

different t o  what o c c u r s  in  c e v e r  been  u n d e r  in te n s e  p re s s u re  h o r n  c h a ic o a l

th e s e  a reas  h a v e  h o w e vgrazing areas. Some of tnes

b u r n e r s  ( p l a t e  4 ) .

8.4. T h e  activities of  the human population affecting IMras monkeys distribution.



' able 11: S u m m a ry  of  distance from water  source for encountered groups.
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|»|;ltc 4. Photograph of an area cleared for Charcoal burning The picture was taken in 

Laikipia. Trees in the background arc Acacia drcpuiw lohim n.
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In O ll ie r  districts. mosl of the land is occupied by agricultural activities. Higher

densities of human settlement are major causes in the disappearance of paras monkeys

ecosystems, lienee palas populations h a v e  "diminished.

c maps that Uasin Gishu and Trans Nzoia are mainly larmland.
It can be seen Irom tbe

it io iis  m these areas actually do not allow Tor pants monkeys
On the other hand, weather condition 

occupation.
, , I.inin a further form ol human activity was mapped, that of 

In both Baringo and Latkipta. a
. 4) The extent ofthis. both in the form of smoking

Tel line trees Tor charcoal burning (plate )•
. . . , . h , r c o a | dumps c a n  be seen in photographs attached. In

and disused but r e c o g n i z a b l e  e l i u i u

. . . . .  l ir<.eted Tor charcoal w a s  d . v p w M n , ,  a major lood sou.ee
l.aikipia. th e  mam t i c e s  t. - . .

n...,r i-ndana ^here a laiue
mi ne  ̂ and 6). I his was common

!or Patas monke>s (plat<- - • , , , n ii.
. | l o h ,ve hosted a group ofpaias monkeys had h.cn totalis

...... ..... " " Z Z .... . — *•*.....«■*».......... .cleared a  c o n v e r t e d  to  e l u i c

o-.hc land being converted to horticultural la. .

near Timau. w ■«!’ m0!,‘ 1 csistetl this area up to the late l « 0 s
• .c revealed that patas monke..

Q u e s t i o n n a i r e s  has shown t h e  s p a t i a l  distribution o t
. r e s t a r t e d .  Whilst th e  s tu d y  nas

when most ol these iai m.' fleets on woodland dy namics.
. t h e r e  is S t i l l  no in f o r m a t io n  at a l l  o n  -

charcoal e x p l o i t a t i o n .  m o n k e v s  in both Barmgo a n d

vcr may be having on patas
or on the effect the canopy covU

onia.

61



Plate 5. P h o t o g ra p h  of  Dryin" A c a c i a  d r e p a / w l o b i i t / n  trees in L a i k ip ia
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Plate (>. Pho tograph  of an A c a c ia  d rcp a n a lo h itu n  hiishlaml in lial in-jo.
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Pressures on (lie AnimalsS.fi.

Phc current major form ol'destructive exploitation of patas monkeys in the study area 

is hunting, not lor food or trophy. hut due to then effect on crops. No attempt was however

were encountered, 

in us as having killed or

ct the corpses

m a d e  to  q u a n l i f v  t h i s ,  h u t  s e v e n  t im e s ,  d e a d  c o ip s e s  o l  pa tas m o n k e \

w h e r e a s  s o m e  r e s p o n d e n t s  to  q u e s t i o n n a i i e s  a c tu a l l y  c o n f k  '

i / 1>1 k ].-> i ~>) N o  a t t e m p t  w a s  m a d e  to  c o d e c  
W i tn e s s e d  k i l l i n g  o f  P a ta s  m o n k e w s  ( t a b le  -

s in c e  w e  d i d  n o t  h a v e  m a t e r i a l s  a n d  t e c h n iq u e s  to c

... > nnmhers of patas monkevs. it is not
Since no other stud} has tried to quantify the numbers i ,

• in . -n - is in L i  o r  de c re a s in g ,  o r  w h e t h e r  the re  is 
p o s s ib le  to  d e t e r m i n e  w h e t h e r  m o r t a l i t v  s

, But a comparison ! « « « « «  .he  i n l b n . s a n d  j u v e n i l e s  on

N ' c r u i t m e n t  to  th e  p o p u l a t i o n  0 1  n o t .

, i ,  fcmales o n  a n o th e r  h a n d s h o u s . h e r e  c o u ld  ho a r a p id  

n n e - h a n d  a n d  a d u l t  m a l e s  a n d  a d u  c
, , • .a j a t a  f r o m  pre*\ ious  pa tas  re s e a ic h e is

’ o p u la tio n d e srlm e . B a s n ig a r g u n ie iu s o n p u m s

. iqq">; Isbell. 1998. Ishcll e / 1/ / ■ i Hall. I%M. v\hile

Unsm and  Rowell. I9.S6: , CN. (2000) stale patas
.. , „ ,1074). k i n g d o m  U " "

‘ •so c o n s i d e r i n g  th e  fa c t  t h a t  K in_»-

I t |i a t p o p u la t i o n s  arc’ d e c l in in g -

lrc  a h u n d a n t .  w e  c a n  c o n e l u  _ , ,o a n im a ls  c o u n te d .  12 w e re
0Llt of'the total population of

T a b l e  2 a b o v e  s h o w s  th a t  o  m a |Cs and  a d u l t
i n d 32  in fa n ts .  Both a m

" g j u v e n i l e s  a n c  ■>
oiult males. 54 adult females. [s total to 70. Considering

, r 6 6 w h ile  th e ju v e m  es

- m a le s  h a v e  a c o m b i n e d  t o t a l  o '  ■ and j u v e n i l e  n u m b e r s  o u g h t
f. , male, we can say than

iat everv croup has an a'-era-
• n to  be h e a l th y -

} be more to qualify the pop11



Table 12.
Summary of (lead Patas monkeys encountered and questionnaire response 

lo I’ntas monkeys killed. All in "umbers.
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•S.7. Out look lor  the futurei w i mv. iu u ii v.

These leu quantitative data on the patas monkeys and reviews of land use picture of 

competition and exploitation show that patas monkeys numbers are rapidly being depressed. 

I luman population increase can he expected onl> to aggravate this situation over the cumin,.

years, particularly in Doldol division and Runuiruti division 

i/...,..........1. i '  .1...... i .; i v<i 1 n a r e a s  of Barinuo DistiT

of Laikipia districts and

.exploitation to the

Kamnaroek. Kaboskei and Nginyang areas ol Barmgo District.

P i le  b le a k  o u t l o o k  d o e s  n o t  m e a n  th a t  a l l  is  lo s t  lo r  th e  p a ta s  m o n k e y s .  C o n t in u e d

l o n i t o r i n g  o f  p a t a s  m o n k e y s  d e n s i t i e s ,  p a ta s  m o n k e y s  m o r t a l i t y  a n d  h u m a n  s e t t le m e n t

. 1x 11 o u t s id e  th e  s t a n d a rd  e r ro r s  o l  th e  p re s e n t  o n e s ,  th e  d a ta  
e n s i t ie s  is  v i t a l .  I I  t h e  e s t im a t e s  t a l l  o u t s iu c

,  T„, ,« — " - ............ *  * * —

,0 „  „ , 0 , d « i «  » « » » " > " >  "

u tn e e s  in  th e  p a t a s  m o n k e >  p o p u la t io n .

Ilfl hc created in the two districts where Patas
■S. Why conservation nreas sho 

monkevs were encountere
L- ,vs fo u n d  in  K e n y a  to d a y .  n o  c o n s e r v a t .o n  e l  fo r ts

e s p i t e  t h e  s m a l l  n u m b e r s  o f  p a ta s  m o n k e y s
, „ r „ e |v  re s t r ic te d  to  b la c k  c o t t o n  s o i ls  in  K e n y a .  

L 'p v s  a re  n o w  i « ia c v
ive been applied, patas mon . ke s c o r i a  National Park and Lake Barint

.. | a r e a s .  A p a r t  f r o m  L a k e  d  =

d o c c u r  m a i n l y  m  p a s t o i a  • ‘ ^  jn  (h e  p a la s  m o n k e y s  ra n g e .  T h e r e  a re

uional Reserve, there is no Baringo. this placing patas
ulations in Lake Bogoria or Lake

" e v e r  n o  p a t a s  m o n k e y s  P°Pl ... , r a n c h e s  n o  lo n g e r  t o le r a t e
bein’’ locally extinct it cattle

inkeys a suitable candidate tot
. , l s e w h e r e  a r e  n o t  r e v e r s e d .

: m  a n d  t h e  c u r r e n t  t r e n d s  c o n s e r v a t io n  a re a s  in  b o th  the  t w o
d  f b r  c r e a t i n g  some c o i

T h e r e  is  t h e r e f o r e  a  d i r e  n e e  m o n k e y s ,  c a n  be c o n s e r v e d  in
, M i7 e d and this m e a n s  f

tricts. w h i c h  w i l l  b e  “ n u t "  '  a n d  soi,s. w h ic h  p r o v id e  p a ta s  m o n k e y
here v e g e t a n s

i nnssible in areaS V' , • fhesjs which has broadly dealt
an. This is only PoSi  ̂ tota„y supported in tins .bests.

... ...... found. This has bu.n

w i t h  t h e  p r o b l e m .
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Recommendations

lo nuina^c (,1C cll,Tcm downtrend in patas monkevs populations a number of issues 

siiMuld be put into consideration.

° I lerdsmen should be discouraged against use ofdogs to chase aua\ patas whenever 

the) encounter them as thev graze livestock.

° Conservation areas should be set aside for the sake of patas monkeys populations. 

Some areas in Xeinvang. kimalel and fangulbey in IBaringo district would provide 

suitable candidates for patas monkeys conservation land. C limate in these areas is 

ideal for patas monkevs whereas most of the vegetation lieic has been found to 

support Patas monkev s populations. The same areas do not have high populations and 

arc not suitable for ranching due to soil and ramlall lactois.

• Authcritics should consider a translocation plan lor patas monkeys Iron, areas where 

„,oj are at risk or pose problems to man (Chemeron. Majrmoto areas ol'IJaringo) to 

places such as Lake Kamnarock Conservation Area and Lake Hogoria National 

Reserve, both having climatic conditions suitable lor patas monkeys. For Latkipia. if

■ are (ownership of'large ranches to individuals), patas may
conditions remain as thev c

s„ „ i «  „ c <  ,  , a . « »  *”

■ v , „ „  ........W ...............

has been done on this side t0

irlpred to be patas monkeys range should be advised on
• People living in habitats con

. „ thnr ;s tourism and scientific research. They 
(pnrPil of patas monkey, thatthe economic potential o \

. ,  rn set UP e c o t o u r i s m  sites in .her areas and engage tn patas
should b e  e n c o u r a g e

monkey tracking-
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o \ pains monkevs-monitoring programme should he initiated to locus mainl\ on their 

distribution and status m the areas set aside (('ll them, \lo ic  leseaich m oihei aieas not

covered b\ ui\ sur\e\ is highlv recommended.
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I 0 .1 .  A p p e n d i x  1. A n i m a l s  e n c o u n t e r e d  in  t h e . s t u d y  a re a .

C h a p t e r  10. Appendices

; A n i m a l Scientific name | W h e r e  f o u n d | T y p e  o f  e c o s y s te m

i T o p i

!
Dunutli.scus Innatus B a r in g o B u s h e d  g ra s s la n d

j H i p p o p o t a m u s

i

/ Iippopotanms mnpihms L. K a m n a r o c k  

B a r in g o

G ra s s la n d

j D i k d i k

1
j
1

Miuloipnt kirkii L a ik ip ia .  B a r in g o B u s h e d ,  w o o d e d  

c o u n t r y

1
j B a r in g o .  L a i k ip ia  

_______________________

G ra s s la n d

N l i p s p r i n g e r ()rcotrii"us oreotrapus

i ' . l c p h a n t foxondiintc a/riamci 

t B/itnienhcicIn

! L a i k i p i a  

_____________ _

B u s h e d  g ia s s la n d

i
j

I h i s h h u c k
|

____________________________
Trupch tphus sen pm''

L a ik ip ia .  B a r in g o 15lisued  g ia s s ia n u i
1

______________ _________ T T ^ G i s h u .  C o m n io n  in  a l l

G a b o o n Papin matins
L a ik ip ia .  B a r in g o .  

T r a n s  N z o ia
1

e c o s \  s te m s

B a r in g o
1

B u s h e d  g ra s s la n d

2 e b r a
Etptus hurdle'llt iCJun

B u s h e d ,  w o o d e d  

g ra s s la n d

B a r in g o .  L a i k ip ia

C i r a lV c Giriiffn cuniL m/h

(L)
B a r in g o .  L a ik ip ia .  

T ra n s  N z o ia

G ra s s la n d ,  fo res t

A  art  h o g
phcicochoerus

i thionicus (Pciidir)

--- ----- ------- STdmt i P1 lS
U i k i p i ^ r in g 0

B u s h e d  g ra s s la n d

• 'O pa la
Aupyccros mcUU/

( lich d "slLl 

-------7" TmudmG k )
T s ^ g T u as in

G is lu i .  L a i k i p i a

B u s h e d  g i ass land

Cstrich Sm ith"’ "a’"u



Appendix I cont’d

| Lion
11------- -----------------

Fetis ten Laikipia Grassland ]

j Leopard Paul hero pardus Laikipia j Bushed grassland
1

j Black backed

| Jackal
1

C 'unis nicsonidas Baringo. Laikipia Grassland i
i

Spoiled 1 hena ( ’rocu/u crncufa Laikipia 1 Grassland

Domestic dog

j_______________ _

Cun isfeimilieivis Baringo. Laikipia. 

Uasin Gishu.

Trans Nzoia \

i

Forest, Bush land. 

Grassland

i

j Leopard
i

Pant hero pardus Laikipia j Bush land
i

{ Cheetah
j

Ac inonyx juhu lus Laikipia. Baringo j Bushed grassland

! Caracal Fc/is care iced
..... .. - • - .

Laikipia ! Grassland

^'Dmmnn Jackal Cams 'ciuixnfs Laikipia ' -'**" ; Grassland
i



10 .2 .  A p p e n d i x  2 -  Q u e s t i o n n a i r e

Name of Village_____________________________________________

Road from____________________ ________  * fo ______________
Sex_______________________ ___________  Approx, age_____

Where have von seen Patas monkeys and when?

W h e re ________________________________ Location____________

Time o f\ear___________________________ . îme C*a-N-----

I low manv individuals did you see? Adult males-----------
Adult females____

Female with Babies

Juvenile____

Si male animal

For how long were they present in this location (> R ) .------ ■ ~
n , n^nlaws used to be but no longer present? Do \ou know any areas Patas monke>s uscu

Win do >ou think they disappeared?-------- -----------
i i . . nf w uer do \ ou know of around the area? _ -------
I l o w  m a m  .souiees o r  w a ie i  uv . (

irnu"hs. permanent streams, taps.
W'hat kinds are they e.u. "  alet -

------------- ■ < ririnkin" at anv of these water sources.
I lave vott seen Patas monke> s dt mk =

If so which ones and wnete•here are they located



Observer _______________ _______________

Date (Day. Mon/ Yr) _______________.-----------------------

Water source nearby _____  ______ :--------------------

On black cotton soil ----------------- --------------- —

Air temperature _________ _______________________

Time at start ol v i g i l _________________ _________ _

10.3. Appendix 3. PATAS MONKEY CENSUS VIGIL DATA SHEET

Time at end of vigil 

Group composition 

Number ol adult males

Number ol adult females

Female with babies

Number ol juveniles 

Number ol un-identihed

Distance ol' I SI Paws monkeys seen from observer (m)

i. ,. from source
n i s i a n e e o f l  St PataS monkey see

of water (ml

Qualitv of connting 
All counted with confidence

Most counted
Half or f e w e r  counted 

Verv few counted 
Behavior of animal to obsenci

Well habituated . I0 approach water
Slightly nervous but continue ^  ^  leave area

Obviously nervous and avoid 
Run awav when observers detecte ■



!0.4. Appendix 4. Summary  of Questionnaire response- BAKIM.'O
I'OTAL INTERVII: WI:I;S = IS 10
Questions j Responses

1i
| Number of 
! People

| Percentage of Total 
j Interviewed

1 lave you seen patas 
monkes s?

1 VIZS
1 -4

; -i42
1I

24.4

NO i 1368 75.6

When did you see patas 
monkevs

Up to 1070 147 8.1

1071-1080 41 2.3
| 1081- 1000 50 2.8

j 1001-2000 122 6.7

| 2001 3 0.2

1 low manv did vou see 1-5 269 14.8

6-10 52 2.9
—----- ----------

l i - O  ____ ________ 5 0.3

16-20 1 1 0.6

>m 7 0.4
------------------------ ---------- —

Main 80 4.9

YES 372 2 0 .a
\\ ater source neaiby .

\ ; n 70 3.0

Do \ on know areas 
where patas monkeys 
used to be but no lonuei? i

—— --------------------

I W ---------- --------- j 162
“>S0 i

8.0 

1 5.5

Win do you think they 
disappeared'? ------1

A i l — ---------------- 1

12 2.0
1 )eloi esuHioij________ j-

58 3.2
------- LJ---- --------- -------

1 17 roughL———------------ f
[ nek of water----- -------L31 1.7 

3 0
-------------------- ------- -----------1 | M o l  f o o d --------------

s4
90 _ _ 5.0_____________________

i s e 11 l e m e m M y ^ ----- j-
" 1.6

------------------ ----------------------r

I
-------------------------- —

ChosyuLwA^—^ — r
Migration_______ — —r
DidiWjyil!^_________ -

I S ____________

_I3J____________

1.0

7.2

78



.5. Appendix 5. Summary  of questionnaires- l  asin (iislm
\>tal Intcr\ iew ed= 46 I

1----------------------------
j Questions | Responses

I
j Number of 
; people

Pereenta»e of total 
interviewed

j 1 lave you seen patas 
monke\ s?

| VIZS
*

41
1

8.9

NO | 420 91.1

When did you see patas 
monkevs

Up to 1970 16 3.5

1971- 1980 6 1.3
-----------------------------------------

1981- 1990 8 1-7
1991-2000 10 2.2

2001 0 0

! low main' did wui see 1-5 7 1 .5

6-1 0 0.2

11-15 1 0.2

---------------- -------- ----------- 16-20 ___ _0_____________ 0

>21 ____ 0.5
------------------------------------ i--- ----------------- -

Main ___ JO____________ 6 .a

Is there any water source
VPS 40 8.7

nearbv? ^ -------------------------i 1 1 0.2

| Do \ou know areas 
! where patas monkeys 
! used to be but no longer

79



10.6. Appendix 6. Summary  of Questionnaires- TRANS-NZOIA
Total lnter\ iewed= 5 0 1

1 Questions
i

Responses j Number of 
people

j Percentage of total 
in terviewed

| 1 la\ c > on seen patas 
I monkevs?

YIZS 129 21.8

; NO 462 78.2
j When did you see patas 
! monkevs

Up to 1970 28 4.7

| 1971- 1980 21 3.5

80



10.7. A ppend ix  7. Sum m ary o f  Questionnaire- L A IK IP I4
i .,..1 i.., .... i—

: WIKK PUU1S mv.... |
i u s e d  t o  h e  h u t  n o  l p n e e i _ _ i _ J _ b _

NO

! \\ In d o  \ o u  think the> ,- I I)elQiestation

7.0
I I 7.3

0.5

2.0

0.5

i Questions j Responses Number of 
j People

i Percentage of Total 
i Interviewed

i I in\ e \ on seen patas 1 ^  h.S 
monke\s? i

| 59
i

19.5

j N O  _ _ _ _ _ _ _ _ _ _ _ _ _ _ ! 103 SO.7

1 When did \ou  see patas 
monkevs

l !p to 1970
13

6.4

| |9 7 |-  |080 0 0
1081- 1990 *> 1

■_ _ _ _ _ _ _ _ _ _ _ — - - - - - - - - - - - - - - - - - - -
j 1991-2000 14 6.9

1
1 low mam d i d  xou see

2001 10 4.9
| A  i 10 4.9

] 6-10 i 6 5.0

;- - - - - - - - - - - - - - - - - - - - - - - - - -j 11-15 i 1.5

16-20 i 2  ... 1.0 I
1 | | 2 1.0
r - - - - - - - - - - -- - - - - - -

Maim 16 7 9

K there any water source
Y E S »  i I7.S

\ n 5 1 A

Do \ou  know areas |

SI



lt).s. A ppend ix  <S. Sum m ary o f the La ik ip in  District Patas monkevs census
! Domna
|

ADC 1 ADC , kamwaki ! ( iordons Mukima i Iota

j  Ranch i Mutarai
1 1|

Mutara

■»

1 Ranch

1

j ranch i area 1 1

Name o f | Domna j Mutara | Nil • kamw aki 1 Water Mukima |
Water source 1 Dam

I
j Dam
1

Dam trough Ri\ er
1

Soils t \pc Dlack Dlack Dlack Black Dlack Dlack

Cotton
1

Cotton cotton cotton
■

cotton cotton

\duIts males 1 1 1 ' 1
1

1 6

= .Adult female A 8 6 s 30

Ju\ eniles ! 5
i

7 a 4 ( 6 27

•" Infants
I 4

6 2
.S 1 4 ! 2 2

•“ l nidenti 1 icd Nil Nil Nil 4
1

4 10

Distance from | i

observer 150
3 0

1 0 0 2 0 0 2 0 0

1

1 0 0

(Metres) 1
i i

| |

Distance from |--------------- ri 1
i

i
| |

Water 2 0  j 2 0 0 Nil i 2 0 0 100 300

( Metres) 1i
1

I

! Animal Ver> Ran
i

Ver\ Ran awa> Ran van

1 n . . Dehavioui Nervou away nervous when seen awa\ 1 iw a_\

1 w hen when when
1 s I i

i 1 j seen ! seeni
1 1

seen l I
 ̂~ 1 -i

Total 17 | 
1

9 8 eo | eu 96

82



I().(). Appendix 9. Summary  of the Baringo District I’atas monkey Census

K imalel K imalel k imalel kapkalew ( 'hemer k ahluk Majimot Total

(i. 1 ( 1.2 v- Ci. 3 .s a;C--. on (i. (i. 0 ( i. ,
•T->

Name ol Ngin>an Kinyach Kinyach Kerio T Chenier Yeptos Majimot

Water source g Dam Dam Dam River on Dam River 0 River

Soils t\pe Black Black Black Black Rocks/ Black Rocky/

cotton/ Cotton Cotton/ Cotton/ Black Cotton Sand\

Clay Red Rocky Cotton

Adults males Nil 1 1 1 1 1 1 6

Adult female 4 Nil Nil 3 4 5 8 24

~ .1 ii\ eniles Nil Nil Nil 5
"

- Infants i Nil Nil 1 Nil 4 9

- 1 n i den t i tied Nil Nil Nil Nil Nil Nil 1 1

Distance from 

ohser\ er 

t Metres)

600 1 200 1 500 200 1000 1 50- 

200

800

Distance Irom 

\\ ater 1 500 1000 1000 2000

----------------1

aoo

1 ()()() 1200

Animal 

Behav iour 

Total
________

Ran

aua>

" I P

"Very

Nervous
_____  1

1

Very

Nervous
|

1

Ran awa>

—”
7

slight!) 

ner\ oils

5

Ran |
au a>

10
1

Ran 

au ay 

20 52

S3
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10.11. Appendix 11. Figure of respondents to questionnaires by age
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1 0 .1 2 . A p p e n d i x  12. P i c t u r e s  t a k e n  in  t h e  s t u d y  a r e a  d e p i c t in g  v a r i o u s  p r o b le m s  f a c in g  

P a t a s  m o n k e y s .  F a r m i n g  in  w h a t  w a s Acacia tlrcpunolobitim  p l a n t a t i o n  in  B a r i n g o

D i s t r i c t ,  K e n y a .
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Appendix 10:13 Summary of questionnaire respondents in the entire study area.

Baringo District
Location Ud to 1970 1971-1980 1981-1990 1991-2000 2001
Kapturo Present Present Present Present Present

Kaboskei Present Present Present Present Present

Ngorora Present Present Present Present Present

Kiboino Present Present 0 0 0

Bekibon Present Present Present Present 0

Elgeyo Present Present Present Present Present

Endao Present Present Present 0 0

Kimalel Present Present Present Present Present

Kimorok Present Present Present Present Present

Tanglubei Present Present Present Present 0

Neinvane Present Present Present Present 0
* P---- ■
Marigat Present Present 0 0 0

Mochongoi Present Present Present Present 0

Barketut Present 0 0 0 0

Kamnarock Present Present 0 0 0

Ochii Present 0 0 0 0

Kapropita Present 0 0 0 0

Tenges Present Present 0 0 0

Muskut Present Present Present Present 0

Sacho Present Present Present Present 0

Kamorus Present Present 0 0 0

Timboiwo Present Present Present Present 0

Emmom_________ Present Present Present Present 0
Present Present Present Present Present

IVfarieat Present Present Present Present 0

Bartum Present Present Present Present 0

Sabor Present Present Present Present 0

It'imnrnk Present Present Present Present Present

Yatoi Present Present Present Present 0

Kiserian Present Present Present Present Present

K’nsifei Present Present Present Present 0

X nyamorok _ Present Present
Present

Present
Present

Present
Present

0
0

87
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L a i k i p i a  D i s t r i c t

R u m u r u t i P r e s e n t P r e s e n t P r e s e n t P r e s e n t P r e s e n t

G a t u n d i a P r e s e n t P r e s e n t P r e s e n t P r e s e n t 0

O I  A r a b e l 1 9 6 3 0 0 0 0

M u k u t a n P r e s e n t P r e s e n t P r e s e n t P r e s e n t 0

S a n d a i P r e s e n t P r e s e n t P r e s e n t 0 0

M a r m a n e t P r e s e n t P r e s e n t 0 0 0

K i n a m b a P r e s e n t P r e s e n t 0 0 0

O i  N e j a r u a P r e s e n t P r e s e n t 0 0 0

O I  M o r a n P r e s e n t P r e s e n t P r e s e n t P r e s e n t P r e s e n t

S i p i l i P r e s e n t P r e s e n t P r e s e n t P r e s e n t 0

S o l i o P r e s e n t P r e s e n t P r e s e n t P r e s e n t P r e s e n t

S e o e r a P r e s e n t P r e s e n t P r e s e n t P r e s e n t P r e s e n t

S i r i m a P r e s e n t P r e s e n t P r e s e n t P r e s e n t P r e s e n t

T h o m e P r e s e n t P r e s e n t P r e s e n t P r e s e n t

K i a m a r i g a P r e s e n t P r e s e n t P r e s e n t P r e s e n t 0

T i m a u P r e s e n t P r e s e n t 0 0 0

S i r i m o n P r e s e n t P r e s e n t f o - 0 0

I i n g w e s i P r e s e n t P r e s e n t 0 0 0

S o s i a n P r e s e n t P r e s e n t P r e s e n t P r e s e n t P r e s e n t

M v v e n j e P r e s e n t P r e s e n t P r e s e n t 0 0

M a u n d u - n i - m e r i P r e s e n t P r e s e n t P r e s e n t P r e s e n t 0

K u r i k u r i P r e s e n t P r e s e n t 0 0 0

D o ld o l P r e s e n t P r e s e n t 0 0 0

E t h i i P r e s e n t P r e s e n t 0 0 0

M u r a m a t i P r e s e n t P r e s e n t 0 0 0

E n d a n a P r e s e n t P r e s e n t P r e s e n t P r e s e n t P r e s e n t
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