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Thee Marsabit Montane forest and its resources: the 
importancee of reconciling conservation and livelihood 
valuess of the forest ecosystem 

Forestss constitute one of the most important earth-ecosystem resources at all levels - local, 
regional,, national and even global (FAO 2003). They generate a wide range of direct and 
indirectt benefits in the short and long term that cross-cut these levels. While the values of 
forestss are acknowledged today, the way in which global and local environmental services of 
forestt ecosystems can be reconciled with the demand priorities of the forest-adjacent 
communitiess remains one of the main challenges to forest conservation (Liu et al. 2003, FAO 
2003).. At the local level, for example, the forest ecosystem supports critical watershed 
functionss (see Chapter 15), provides a habitat for plant and animal species and hence harbours 
importantt biodiversity and offers a livelihood for those who depend on forests for a variety of 
productss and services (Emerton 1996). The protection of these functions as well as the use of 
forestss and embedded resources is regulated by national policies. 

Forestt conservation policies in Kenya in general have tended to focus on wildlif e 
conservationn in order to attract tourists and generate foreign exchange. Policies based on such 
considerationss are more relevant for protected areas that are located within the major tourist 
circuits.. The management of protected areas which are visited by comparatively low numbers 
off  tourists and which generate low revenues, like Marsabit Forest, are de facto neglected. In 
addition,, it is clear that the costs of wildlif e conservation to the local communities are more 
clearlyy understood than the benefits (Bell 1987; Wells 1992; Barrow 1996). Attempts have 
beenn made to tackle this problem in the past in the form of advocacy with regard to benefit-
sharingg schemes in conservation programmes (KWS 1990) and through sustainable livelihood 
andd co-management strategies (Ribot 1999; Songorwa 1999; Warner 2000; Ashley 2000; 
Beckk & Nesmith 2001). There was a generic attitude in conservation programmes as well that 
failedd to account for the importance of protected resources in production and consumption of 
rurall  households. By so doing, past conservation practices undermined the potential 
contributionn of local communities towards sustainable resource use and the realisation of 
biodiversityy conservation objectives. 
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Thiss chapter addresses some management dilemmas in the protection and management of 
Marsabitt Forest Reserve. The forest offers several benefits, some of which are of a public 
goodd nature such as biodiversity conservation, watershed protection and providing a habitat 
forr wildlife, while others represent direct livelihood values such as inputs in (livestock) 
productionn and indirect support of farming activities on the mountain. The chapter recognises 
thee dual and potentially conflicting interests of rural households in using environmental 
resourcess in order to meet immediate needs versus the long-term objectives of conservation 
agenciess in protecting area resources. The core question is whether these diverging interests 
cann be reconciled and incentives can be created to promote biodiversity conservation (cf. 
Articlee 11 of the Convention of Biological Diversity which calls for such measures), and 
sustainablee forest use. In other words, this chapter is concerned with the principal question of 
whatt are the respective interests of rural households and conservation agencies and the extent 
too which these are conflictive. The conservation agencies can be interpreted as representing 
thee local community, the regional government, the national government, or global society, 
whichh make clear the overlap between their interests and the private interests of the local 
communities.. It is only that the conservation agencies have a broader set of interests on top of 
thee interests of the local community. By discussing forest resources and their legal status, this 
chapterr also provides background information to the chapter on the local use of forest and 
vegetationn resources (Chapter 13). 

Inn the first part of this chapter we will provide an overview of protected areas in Marsabit 
Districtt and the 'legal status' areas on Marsabit Mountain and the access rules that apply to 
them.. We will see that the dual interest in forest conservation already begins with the 
demarcationn of protected areas: the ecological importance of habitat size has to be taken into 
account,account, while setting forest areas aside for protection has direct consequences for land and 
resourcee use at community level. We will also make clear that uncertain legal status and 
vaguee boundaries of protected areas pose a serious risk to forest conservation. 

Focusingg on the protected area of the Marsabit Forest Reserve, we will highlight the 
physicall  characteristics of the reserve and its function as custodian and habitat for wildlif e and 
plantt species. The dual function of the forest for biodiversity conservation and rural 
livelihoodss is exemplified in the specific role the forest plays as a food source for wildlif e and 
livestock.. Drawing on archival sources, we will reconstruct the history of human interventions 
inn the Forest Reserve, paying particular attention to tree planting programmes and the impact 
off  forest fires. 

Reconcilingg conservation and livelihood needs requires revenues from forest protection to 
bee sufficient to cover the costs of protection and requires communities to have a fair share in 
them.. This brings us to the economics of protected areas and the gap that exists between 
revenuess and costs. This has a direct bearing on revenue-sharing experiments as well as the 
manpowerr and financial resources and hence on the monitoring capacity of the responsible 
agencies,, the Forest Department (FD) and Kenya Wildlif e Service (KWS). 

Inn the penultimate section we address some major conservation concerns with respect to 
thee Forest Reserve, such as population growth, the associated increased pressure on forest 
landd and resources and the increase in human-wildlife conflicts. 

Wee finalise this chapter by demonstrating that the current flow of the forest's 
environmentall  and production services is the outcome of a complex interplay of ecological 
andd societal processes and conservation efforts in the past. 
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Ann overview of protected areas in Marsabit District 

Inn Chapter 2 we defined protected areas in operational terms and noted that IUCN (1994) 
distinguishess six broader management categories of protected areas.1 All protected areas in 
Marsabitt District but one (See footnote c under Table 9.1) fall under category II of the IUCN 
classification,, i.e. National Park. In this section we will identify categories of legal status 
areass in the district, the types of resources therein and the main topical issues of conservation 
inn the region. 

Thesee categories are: strict nature reserve (la), wilderness area (lb), national park (II) , natural monument 
(III) ,, habitat/species management area (IV), protected landscape or seascape (V) and managed resource 
protectedd area (VI). 
Thee management category of National Parks refers to natural areas of land (or sea) designated iu piuicu die 
ecologicall  integrity of one of more ecosystems and to exclude exploitation of resources therein or 
occupationn within such areas. Such areas are mainly managed to provide a foundation for spiritual, 
scientific,, educational, recreational and visitor opportunities, all of which must be environmentally and 
culturallyy compatible (IUCN 1994: 9). The Oxford dictionary defines a National Park as an area of natural 
beautyy protected by the State for the use of the general public - emphasising protection and public provision 
off  essential services by the State. 
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MapMap 9.1 
Marsabitt National Park, Forest Reserve and Marsabit Town within National Reserve 

\ \ 
J J 

\ \ 

V V 
""  >>-

v,, *:*&  7 
VSS \ ' / 
\ '' Marsabi t ƒ 

\\ S' Marsabit 
""  District 

KENY A A 

Nairob i i 
\./ / 

^ )) / ' 
V \ / / 

GofBoro GofBoro 
0--

l l 

i i 

i i 
i i 

i i 
i i 
i i 

i i 
i i 

i i 
i i 

O - - --
Lotajonga Lotajonga 

.. Orandert 

\ \ 
\\ National 
\\ / Reserve 

'' ***& ' V Marsabi tt  ? \ 
,,

\ \ 

„""„"" Lama 

Kana Kana 
Gudasl Gudasl 

 9 Mat a Arb a 

HulaHuhsfHulaHuhsf . : 
milmil k>; 

Hul aa Hul a SSi\ 

':'K""' -- -
// : Bakuli spring 

V V 
/£'-----/£'-----

SokhorteSokhorte Dika \ 
{Marsabit{Marsabit Lodge) ^ 

'Sagaa r i te 
// scheme' 

SaganXefySaganXefy \.r''/' 
 wells o \'"< 

I I 
JJJJ.' .' 

\t\t ' "Sokhorte Guda 
- - C f j ,, *J (L Paradise) 

Badass a a 

i f - - ; ; 

Harare e 

.. Songa 

N / ^ * » ^ ^ ^ 
II Gof 
\\ Bongole 

| , - ' ^JJ Crater 

OO | Well/Spring 

Lake e 

]] Relief 

11 k m I 

HH Town area 

\j<--''\I\j<--''\I Roads 

 J Village 

]] Forest 

II National Park 

-'.'.Trill Forest Reserve 

Source:Source: Survey of Kenya, 1989 (This version by UvA-Kaartenmakers, 2004). 



335 5 

ProtectedProtected areas in Northern Kenya and in Marsabit District 
Thee creation of protected areas3 in Northern Kenya dates back to as early as 1902 when the 
Northernn Game Reserve (including Marsabit) was established (Synott 1979: 5; Marsabit 
Districtt Development Plan 1979 - MDDP 1979 for brevity). This decision was based on the 
realisationn of the potential for tourism and to conserve the forests and wildlif e in the district. 
Accordingg to Synott (1979: 5), the upper slopes of Marsabit Mt were set aside (or 'gazetted') 
ass a protected forest area with an area of 152.8 km (i.e. 37,760 acres) in 19324 after the 
administrationn became concerned about the effects of forest fires and grazing on the condition 
off  the forest. The boundary of the Marsabit Forest Reserve was surveyed in 1947 and 
demarcatedd in 1951.5 

TableTable 9. J 
Locationn and size of special legal status areas in Marsabit District0 

Areaa Altitude (m) Location Size (in km2) Yr of establishment 
Marsabitt National Reserve9 

Marsabitt National Park 
Losaii  National Reserve 
Mtt Kulal Biosphere Reserve 
Sibiloii  National Park 
Southh Island Parkb 

Totall  area (% of the district) 

1,836 6 
— — 

2,637 7 
2,295 5 

— — 
--

2°23'N--
2°22'N--
1°38'N--
3°00'NN -
4°00'N--
2°39'NN -

-37D56'E E 
-37°59'E E 
-37°35'E E 
-36°05'E E 
-36°19'E E 
-36°35'E E 

1,435 5 
395 5 

1,820 0 
410 0 

1,420 0 
40 0 

5,5200 (9.0 %) 

1949 9 
1940 0 
1976 6 
1978 8 
1973 3 
1985 5 

Notes: : 
a.. *Marsabit Forest Reserve (approx. 153 km2) is a part of the Marsabit National Reserve and in turn 80 km2 of the 

reservee falls within Marsabit National Park. Mt Kulal has not yet been gazetted as a legally protected area or a 
reserve.. For this reason Mt Kulal Reserve falls under trust land, and with the vested power of land tenure in hands 
off  County Council. 

b.. The South Island Park is located on the southern wing of Lake Turkana, and is basically a Marine Park. Of the total 
lakee area only about 7 per cent is in Marsabit District, and the rest is in Turkana District. 

c.. All the protected areas fall under management category II of the IUCN classification, apart from Sibiloi National 
Parkk which falls under Natural World Heritage site criteria I and IV, as inscribed on the list in 1997. 

Source:Source: IUCN (1994) and GoK (1991a: 78) Range Management Handbook of Kenya. 

Followingg the government's renewed interest in protection, the Marsabit National Reserve6 

wass established by Government Notice in 1948, extending eastwards from the southern end of 
Lakee Turkana to Isiolo and including the Mathews Range and Marsabit, and it became 
managedd under the National Park Ordinance (MDDP 1979: 57). The Marsabit National 
Reservee (1,435 km2)7, encompassing the entire mountain area including the Marsabit Forest 

Notee that protected areas is a general term used for areas where shooting is normally prohibited without a 
licence. . 
Thee archival reports, however, show that the forest was already set aside for conservation in 1927 (MDAR 
1928). . 
Synottt (1979) and Sobania (1979) indicate that the boundary of the forest was demarcated earlier than it was 
surveyed.. The initial boundary line of the forest was a path/track along the edges of the forest that was made 
byy cutting trees. This boundary was later surveyed and ant-proof posts (beacons) were erected in mounted 
intoo the ground along the forest boundary and sketched on a contoured map (PC/NFD5/4/1: 4). 
Thiss area had the same name as the current Marsabit National Reserve around Marsabit Mt, but covered a 
muchh larger area. 
Thee World Conservation Monitoring Centre (1997) estimates the area of the National Reserve at 1,554 km2, 
thatt of the National Park at 360 km2 and the area of the Forest Reserve at 157.8 km2. These areas are slightly 
largerr than the areas given in other sources (MDDP 1979; Schwartz et al. 1991), because they seem to 
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Reservee (152.8 km2) that had already been created in 1932, came under IUCN protected 
categoryy areas in 1949. A large part (70 per cent) of it - the protected area outside the Forest 
Reservee and National Park - serves as a buffer zone for the dispersal of migratory wildlif e 
suchh as buffalo and elephant. The reserve is designated as a zone where all shooting and 
huntingg of game is legally forbidden without a permit. 

Otherr protected areas with a legal status in the Marsabit District of Northern Kenya are the 
Marsabitt National Park (395 km2), the Losai National Reserve (1,820 km2), the Mt Kulal 
Biospheree Reserve (410 km2), the Sibiloi National Park (1,420 km2) and South Island Park 
(400 km2) (see Table 9.1, Schwartz et al. 1991). Both Mt Kulal and Mt Marsabit are high 
altitudee areas with important ecological links to the surrounding plains for providing 
undergroundd water coverage for over 75 per cent of the district (MDAR 1986: 18). Mt Kulal 
Biospheree Reserve has been internationally recognised within the framework of UNESCO's 
Mann and Biosphere (MAB) programme since 1978. The Sibiloi National Park and the South 
Islandd have been inscribed in the Natural World Heritage Site since 1997 and 2001 
respectivelyy (along with Central Island in Turkana District), under Lake Turkana National 
Parks.. While all the protected areas in the district are nationally or internationally recognised 
ecosystems,, we mainly focus on the protected areas around Marsabit Mountain: Marsabit 
Forestt Reserve, National Reserve and National Park. 

ProtectedProtected areas on Marsabit Mountain 
Off  the six protected areas with legal status in Marsabit District three are located on Marsabit 
Mountainn with unclear overlapping boundaries, i.e. the Marsabit National Reserve (MNR), 
thee Marsabit National Park (MNP) and the Marsabit Forest Reserve (MFR). The latter two 
areass are subsets of the former (see Map 9.1) and the original total size of the National 
Reserve88 as gazetted in 1949 was 2,020 km2. The various categories of protected areas are 
supportedd by a disjointed legislative framework, which also contains implicit access rules and 
rightsrights of use by the local community. According to subsidiary legislation of the Wildlif e Act 
off  Laws of Kenya, the National Reserve9 is managed as a National Park. 

Thee MFR, is a mountainous forest and covers an area of about 153 km2 (some sources 
quotee 141 km2, others 144 km2) within the National Reserve.1 The forest boundary is roughly 
588 km long. The interior part of the forest, which is located partly outside the Forest Reserve, 
consistss of 360 km2 National Park and is surrounded by 1,001.2 km2 of the National Reserve, 
whichh slopes down to the surrounding acacia scrub plains. The Park area, which is in practice 

includee formerly protected areas on the mountain that are presently settled by humans. 
Theree seems to be confusion as to the exact year in which the area was gazetted. While the World Resource 
Institutee (WRI) and World Conservation Monitoring Centre's list of protected areas state 1949 as the year of 
thee establishment of the reserve, Sobania {1979: 205) records this to be 1927. The former refers to the 
Nationall  Reserve and the latter to the Forest Reserve. According to the archival sources the 1927, 
gazettementt notice was nullified and the Forest Reserve was gazetted in 1932 (Synott 1979: 5). 
Marsabitt and Shimba Hill s National Reserves are the only protected areas in Kenya covered by exemption 
provisionss and have been declared a National Park under subsidiary legislation (Laws of Kenya, Cap. 385 of 
1985:: 49). 
Inn 1982 an area of 534 km2 (other sources put this at 540 km2) on the mountain, including an area of the 
easternn side of the National Reserve, was de-gazetted and set aside through the de-gazettement vide notice 
19822 of 1991, to make more land available for agriculture and human settlement (MDAR 1981). Following 
thee excise of 533.6 km2 of the National Reserve, the forest area was partially reduced from 152.8 km2 to 
149.11 km2 today. The National Reserve presently consists of about 1,400 km" and the National Park remains 
intactt {Salvadori 2000: 7). 
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managedd as a National Park (Litoroh et al. 1994), includes about 80 km2 of the Forest 
Reserve.. The National Park was created in 1940, making it the oldest parks in Kenya11 

(Sobaniaa 1979; Salvadori 2000). The national reserve areas in the surrounding plains are 
designatedd as buffer zones and dispersal areas for migratory game.'2 

AccessAccess rules for protected areas 
Thee special legal status areas on the mountain (the National Park, National Reserve and the 
Forestt Reserve) are governed by different access rules for local utilisation (Table 9.2) and 
subjectt to varying degrees of patrolling. Natural resource management and conservation 
activitiess in Kenya are generally in the hands of the central government, private or parastatal 
agencies.. Protected areas are managed in accordance with the Wildlif e (Conservation and 
Management)) Act of the Laws of Kenya (Cap. 385) and the Forests Act. The Forest 
Departmentt (FD) of the Ministry of Environment and Natural Resources and the Kenya 
Wildlif ee Service (KWS) - a parastatal - manage most protected areas in Kenya. The protected 
areass which are the responsibility of the FD are often broader in coverage than the areas with 
uniquee and diverse wildlife, which are of special concern to the KWS. The FD also oversees 
treess in areas settled by humans and non-gazetted forest areas, often entrusted by the central 
governmentt to the County Council (e.g. Mt Kulal). In general, access rules under these 
agenciess vary and conflict in terms of local community access rights and the associated use of 
resources. . 

Underr the existing legislation, forest reserves in Kenya aim to ensure the protection of 
forestt vegetation in the interest of soil, water and biological conservation (the Forests Act, 
Cap.. 385). The forest rules are determined centrally and management policies are 
characterisedd by a stern hierarchy that has always issued orders from the top - the 
headquarterss in Nairobi. In effect, changes in regulation policies are made by a lengthy 
processs and via an amendment of a Bil l of Parliament. A National Park is legally 
characterisedd by rigid management and policing rules that generally restrict access rights 
relatingg to any consumptive use of resources to the local community. Thus they are mainly 
unavailablee for the harvesting of firewood or livestock grazing apart from periods of critical 
distresss or drought when grazing access may be permitted under provisions of subsidiary 
legislation.. The granting of a 'last-resort' livestock concession depends on political will and 
thee intensity of prevailing environmental conditions. Contrastingly, the Forest Reserve 
policiess permit limited local access to collect dead wood for fuel wood, poles and livestock 
grazingg during stress periods and use of water sources within the Forest Reserve. This use 
requiress the possession of a permit conditional upon payment of a prescribed fee. 

Confusionn exists as to whether the mountain-protected area is a Park or a Reserve, but the 
forestt never acquired full National Park status. However, about 80 km2 of the National 
Reservee is managed as a Park by KWS. The current uncertainty about the legal status of the 
forestt explains why communities still benefit from various goods and services provided by the 
forest. . 

Legally,, FD and KWS are recognised as being joint managers of the Marsabit Forest 

Nairobii  National Park was created in 1946, Mt Kenya 1949 and Tsavo in 1948 (WCMC 1997). 
Thee wildlif e migratory pattern raises issues of great conservation concern in terms of the co-existence of 
livestock,, people and wildlife. The wildlif e dispersal behaviour seriously calls into question the effectiveness 
off  monitoring game laws outside protected areas and raises concerns about tracking game populations over 
time. . 
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Reserve.. On a day-to-day basis, the agencies jointly man the Marsabit Forest in accordance 
withh guidelines spelled out in a management agreement (MoU 1991). This note aims to strike 
middle-groundd conservation policies that allow regulated resource access to local 
communities.. The blending of forest and park policies targets a flow of forest returns to local 
populationss and aims at sustainable biodiversity development. 

TableTable 9.2 
Ann overview of legal status of protected areas and regulations 

Officiall  legislation 
Forestt Act Wildlif ee Act 

a.a. Goal 
Too provide for the controlled utilisation of 
forestss and the establishment of reserve areas 

AuthorityAuthority in-charge: Forest Department 
(Director) ) 
b.b. Forest area 
Prohibitedd activities include, among others, 
thee burning or the setting fire to any grass, 
undergrowthh or forest produce, the removal of 
anyy forest product, residing in such areas 
overnight,, the erection of any building or 
animall  enclosure, the grazing of cattle; the 
clearingg or cultivation of land; the capturing 
orr killin g of any animals without valid 
licencess issued under the Wildlif e Act; the 
constructionn of any road or path and the 
collectionn of any honey or beeswax, without 
priorr acquisition of a licence from me 
Directorr of Forestry (in the past the forest 
conservator). . 
Timber,, firewood, stones, withies and 
asparaguss fern may be taken under licence 
accordingg to the Forests (General) rules. 
c.c. Unalienated government land 
Landd under the control of the Government, 
butt which has not been legally gazetted? All 
thee activity restrictions in the above section 
apply. . 

Too protect, conserve and manage wildlif e and establish 
nationall  parks, national reserves, local sanctuaries and 
protectedd areas 
Kenyaa Wildlif e Service (Director) 

NationalNational Park 
Prohibitedd activities include among others: hunting, being in 
possessionn of any weapon or trap; cutting, setting fire to any 
vegetation;; collecting or attempting to collect any honey or 
beeswax;; the wilful damage or removal of any object of 
geological,, prehistoric, archaeological or scientific interest; 
thee introduction of any animal or vegetation; clearing or 
cultivationn of any land; deliberately disturbing animals. 
Noo one may enter a park at night and all vehicles are 
requiredd to keep to recognised tracks and stopping places 

NationalNational reserve 
Landd uses other than nature conservation may be specifically 
allowed;; the land conditions controlling such uses are 
includedd in regulations agreed to by the authority at the time 
off  gazettement? 
Exploitationn in the form of seasonal water rights and grazing 
byy pastoralists are usually permitted in such areas 
ProtectedProtected area 
Adjacentt to national parks, national reserves or local 
sanctuariess and are legally declared such in order to ensure 
thee security of the animals or vegetable life, or the habitat 
andd ecology of these areas 

Note: : 
a.. The Forests Act came into force in 1942 and was last amended in 1982. The Wildlif e Act was introduced in 1976 

andd was last amended in 1989. 
Source:Source: IUCN(1992). 

Managementt effectiveness and sound enforcement policies depend on extensive policing 
byy forest guards and game rangers. As already mentioned, the access rights of the local 
communitiess to reserve resources are controlled by licence permits issued by the FD, and at 
timess endorsed by KWS. The optimal number of personnel that are required to police legal 
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statuss areas is one of the bottlenecks in the management practices (see section on current 
conservationn concerns). Moreover, use of the forest locally is poorly regulated, particularly by 
thee FD. Thus, the rate of resource harvests depends on the level of surveillance and the level 
off  fines or terms of prosecution applicable when individuals are caught under illegal access 
ruless (Polinsky & Shavell 1992). However, the use of technological innovations like walkie-
talkiess by KWS officers has greatly improved regular policing and minimised the illegal 
extractionn of reserve resources (Game Warden, Marsabit, 2000, pers. comm.). Game rangers 
alsoo use makeshift outposts round the forest reserve to ensure better daily surveillance. This 
strategyy improves law enforcement but generates high transaction costs in terms of 
enforcementt and logistic needs. 

Thee permit system of access rights typically regulates resource use by constraining 
resourcee utilisation at household level. Apart from restricted or prohibited access for the 
harvestingg of forest products, the local communities are also excluded from the decision-
makingg process on conservation matters. The rural populations therefore have no legal 
responsibilityy or mandate to safeguard protected resources insofar as management and 
conservationn policies restrict access or exclude exploitation. The exclusion of local 
communitiess is therefore a disincentive for them to conserve the reserve resources and this 
constitutess an open access problem.13 Individuals who are found harvesting illegally or who 
aree caught in possession of forest products are offenders of the law and subject to fines or 
prosecutionn in a court of law, depending on the perceived gravity of the offence committed. 
Ass a result, it is in the private interest of the rural households to access and harvest forest 
resourcess illegally whenever they think they can get away with it. In other words, it is to the 
advantagee of the local communities to maximise extraction of forest resources for various 
needs. . 

Anyy harvesting of forest products that goes unchecked gives rise to unregulated harvests 
andd may affect the ecological conditions of designated areas unexpectedly. This produces an 
openn access regime and environmental management externality problems (Baumol & Oates 
1994).. In particular, although formal access rules exist, local communities sometimes dismiss 
ruless and harvest forest resources, provided that no-one is caught. The open access problem in 
particularr stresses the demand for further resource commitment to monitor and enforce 
conservationn and police protected areas effectively. This adds to the transaction costs of 
protectedd areas and confronts conservation authorities with an extra burden of manpower and 
financiall  resource commitments. These resources are hardly adequate and they are a constant 
andd severe impediment to proper policing (World Bank 1988; KWS 1990; Mbugua 2000). 
Conflictingg access to protected areas and management irregularities mean it is necessary to 
searchh for incentive measures for achieving mid-way arrangements for the conservation of 
biodiversityy which also bring consumption and production benefits to the rural economies. 
Thee mixes of relevant incentive measures are therefore those in support of economic 
productionn and welfare of local populations. 

Inn conclusion, there is need to rise above political advocacy as regards natural resource 
managementt policies. We are of the opinion that a process of achieving a legitimate outcome 
off  natural resource management under protected area regimes should involve bargaining, 
negotiationn and compromise within parties of interest, with the main aim being to address 

Openn access rights exist when existing rules are ignored or when there is no control over resources and when 
resourcee benefits are maximised on a short-term basis, due to free rider problems (Perman et al. 1996). 
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desirablee societal and environmental outcomes. Any change in resource rights should be 
graduallyy nurtured with the ultimate aim being not to deprive the local communities access to 
protectedd area resources. 

DilemmasDilemmas in the demarcation of protection areas 
Thiss section addresses some of the dilemmas encountered in the demarcation of protection 
areas.. The first concerns the ecological need to take a minimal habitat size into account versus 
thee consequences of setting aside protected areas for land and resource use at community 
level.. The second refers to the consequences of protected areas for land use at community 
level.. Although it is argued that protection areas of reasonable size are likely to support 
productivee activities, including human ones, these very same protection areas generate 
substantiall  costs for local communities in terms of limited access rights and restricted use. 
Thee chance that access rules will be violated is therefore large, notably in parts of the forest 
wheree boundaries and legal status of demarcated areas remain unclear. The risk of unclear 
boundariess of protected areas is the third dilemma that will be addressed below. 

TheThe importance of habitat size 
Thee imperative of habitat size, conditional to area requirements of the majority of wildlif e 
species,, is noted in the conservation literature (Laidlaw 2000; Chiarello 2000; Schneider 
2001).. The main argument in favour of a minimal habitat size is that a reasonably large 
habitatt area supports greater species richness and a wide range of species in turn enhances 
ecologicall  productivity15 (Laidlaw 2000). A habitat of a reasonable size, which contains a 
varietyy of species, is likely to support diverse production activities, including human 
activities.. Thus, habitat size is a critical guide to the selection and designation of a protected 
areaa and can, at times, constrain gazettement decisions (IUCN 1992). The biological 
conservationn literature emphasises the importance of habitat size on populations of species 
inhabitingg an isolated forest remnant. This in turn influences fragmentation processes as well 
ass valuable parameters in the analysis of species variability16 (Chiarello 2000: 1650). It has 
beenn estimated that an area of about 10,000 ha (or 100 km2) is a threshold as regards the 
forestt fragment needed for protection purposes in the tropics and a habitat size below this is 
regardedd as being unsuitable for species richness and ecosystem functions (for a more detailed 
revieww see Laidlaw 2000 and Chiarello 2000). A habitat size of at least 10 km2 is 
recommendedd for protected islands under the UN list of protected areas (IUCN 1994). 

Takingg the importance of habitat size into account, the legally protected areas of the 
mountainn are reasonably small. While there is no consensus as to which animals are keystone 
speciess in the reserve, the integrity of the ecosystem functions in supporting lives and 
livelihoodd needs is a very important factor in the region. Moreover, the values of biodiversity 

144 A joint forest management accord (i.e. MoU) exists between the FD and KWS with the aim of involving 
locall  communities in forest management, but details of its implementation have yet to be given. 
Furthermore,, the expertise of KWS as regards wildlif e preservation issues and of the FD in forestry matters 
iss not coordinated enough. These factors render the contract almost inadequate and any expectations as 
regardss to its capacity to generate mutual benefits seem to be unrealistic. 

!55 This is put forward in economic-ecological literature as the main argument in favour of biodiversity 
conservation,, besides obvious intrinsic and moral values of biodiversity. 

166 Although there is controversy over the usefulness of habitat size for conservation reasons, there is littl e 
consistentt evidence to support habitat size and diversity (see for example Chiarello 2000). An appropriate 
habitatt size is likely to vary from one region to another depending on climatic and other factors. 
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doo not necessarily lie in species populations, but in the role that individual species play in the 
broaderr functional diversity of species (Perrings et al. 1994; Perrings 1996, 2000). However, 
maintainingg in a given ecosystem the individual species and the aggregate mix of species 
necessaryy for the proper functioning of an ecosystem remains one of the key challenges in 
biodiversityy conservation. Such challenge emphasises the need to rely on the precautionary 
principlee within the context of biodiversity conservation programmes. 

ConsequencesConsequences for land use at community level 
Ass discussed earlier, most of the protected areas happen to be high productivity ecological 
nichess which were used as fallback resources for livestock grazing during stress periods 
(MDARss in the 1930s, 1940s and 1950s). Thus the creation of protected areas generates 
substantiall  costs for the local communities in terms of a complete denial of access rights or 
restrictedd use of resources. This is the case because the creation of protected areas disregards 
thee traditional local rights and present needs of communities and excludes them from 
decision-makingg on control of, and management practices concerning, resource use. The cost 
off  protecting areas because of land alienation, the controlled and at times prohibited access to 
forestt use, human injuries and crop damage by wildlif e are the negative effects of the 
conservationn exercise which are highlighted time and again (Bell 1987: 80; Wells 1992; 
Barroww 1996; Perrings 2000). The protected areas on the mountain are not available for 
cultivationn because it is not allowed to use these areas as farmland.17 

Protectingg areas also has consequences for land use since they are not, by definition, 
accessiblee for livestock grazing. The underlying reasons for restricting livestock grazing are 
alll  sound, as they safeguard against the pressure of resource use that may jeopardise the health 
off  the forest ecosystem and the future flow of goods and services. Furthermore, the fact that 
livestockk have 'free' access to waterholes within the forest reserve demonstrates the fact that 
thee forest ecosystem supports the livelihoods of the local communities (see also Chapter 13). 
However,, the negative side of this option is the poorly regulated opportunistic use by 
livestockk of the forest resource en route and on returning from water sources. To minimise 
suchh uses, the conservation agencies carry out daily patrols and surveillance to prevent 
livestockk grazing within the forest. If animals are found grazing in the forest, the livestock are 
usuallyy confiscated and a monetary fine imposed depending on the number and type of 
animals.. These methods carry considerable law enforcement and monitoring costs, especially 
inn the face of low financial revenue generated. In this respect, one main challenge that still 
existss concerns how to reconcile conflicting interests in demand for various forest goods and 
services. . 

Thee protected areas are not the only areas in Marsabit District which are not available for 
farmingg or regular livestock grazing. The Chalbi (1,195 km2), the Kaisut Deserts (560 km2) 
andd the area of L. Turkana18 (4,156 km2) are desert landmasses forming naturally harsh 
ecologicall  units which are devoid of any vegetation growth due to high salinity problems. 
Thesee and the protected areas, together, limit land-use practices, forming nearly 18 per cent 
(11,0211 km2, excluding the lake and South Island Park) of the district's total area with 

177 The social gains linked to protected areas on the mountain are dealt with in Chapter 15, although forest 
ecosystemm benefits are much broader. 

188 The district annual reports provide different figures for the take area. For example, the lake area was put at 
4,1566 km2 in 1999 and about 4,956 km2 in 2001 (MDARs 1999, 2001). Here we refer to the smaller area and 
aa district area of 61,296.2 km2 (GoK 2001a: 1-68). 
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restrictedd grazing access. About 40 per cent of the district's land area also has limited grazing 
accesss because of physical insecurity19 that renders some potential rangelands 'no-go' areas 
(MDDPP 1979). Therefore, overall 50 per cent of the potential rangeland is unavailable for 
regularr grazing, when foliage and water availability permit. This adds to climatic constraints 
imposedd on land use. This implies that effective policy enforcement of protected areas and 
insecurityy influence households and herds' mobility decisions. 

Restrictedd access to rangelands has direct implications for the incomes of pastoral 
households.. The reason why restricted access fundamentally matters is that it undermines the 
criticall  herders and herd mobility, adaptive land use and diverse risk management strategies 
acrosss space and time (Oba & Lusigi 1987; Swallow 1994). Given the dynamic and 
environmentall  risk exposures that pastoralists recurrently face, restricted access severely 
hamperss mobility and thus endangers the future of pastoral households and the livestock 
economyy as a whole. 

BoundaryBoundary vagueness of the protected areas and its consequences 
Mountainn and forest resources were in the past used for grazing during dry seasons or critical 
periods.. This practice has been changing during the last three decades because the mountain 
hass become more attractive to settlers wishing to experiment with farming. Some fundamental 
questionss regarding the limits of protected areas require urgent redress. Perceptions of what 
constitutess a protected area have implications for access to and use of resources. Yet 
confusionss surround fixed boundaries of the protected areas on the ground. It has been 
remarkedd that: 

'Marsabitt Forest [station] boundary still remains a problem due to missing beacons...and 
unavailabilityy of funds to employ casuals to trace the same' (MDAR 1993: 29). 

Forr example different individuals have different ideas about what is a Park, a National 
Reservee or a Forest Reserve, to name but a few. Such vagueness creates confusion and is 
subjectt to abuse and the use of 'office' positions to pressure public advocacy in natural 
resourcee management practices. Gachanja et al. (2001) report stressed destruction of the 
forestt ecosystem with partial information, without providing the evidence and with littl e 
regardd to due consequences of their assertions for the rural households. Today, there is no 
clearr division or a map spelling out categories of protected area to concerned parties of 
interestt is missing. First, the local communities hardly seem to know the real status of the 
forestt to date. Secondly, neither is the boundary of the forest accurately known to the officials 
off  the agencies in charge of day-to-day management of protected areas. In other words, the 
distinctionss between boundaries of protected areas are either altogether lacking or ambiguous 
too stakeholders in practice. 

Theree are forest areas under the control of the County Council which have been settled 
overr the last ten or so years but which formally are within the area of the forest reserve (Table 
9.3).. These areas represent less than 1 per cent of the forest reserve area. They are all located 
alongg the forest border, well served by water supplies and electricity. The ease with which 

199 Some annual reports state that about 40 per cent of the total district area, prior to the split from the current 
Moyalee District in 1995, is inaccessible due to a lack of security. Similarly, the IPAL project indicated that 
overr 25 per cent of its study area was not used owing to fear of intra-group raiding (in 1980s). Herders may 
bee motivated to possess small arms for self-defence in order to overcome insecurity-induced grazing 
limitations. . 
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thesee services can be tapped attracts human settlement. Such allocations are controversial and 
aa lot of political work is involved in establishing who is or who is not to be allocated, 
especiallyy in the cases of individual allocation. However, the pressure of human settlement is 
highh and lobbying actions against settlement remain weak. For example, in 1996 die District 
Developmentt Committee nullified all land allocations (by men Harry Thuku Forest) by the 
Countyy Council within the protected areas (Adano 2000: 121). This decision was later 
revoked.. The land was subdivided and allocated to civil leaders, and mostly sold later at 
Ksh.. 80,000 per quarter of an acre plot20 to a private developer in 1999/00. The high market 
value,, a substantial amount by local standards, is based on the centrality of the plots in town. 
Moreover,, control and power as regards the allocation of residential plots are vested with the 
Council.. It suffices to say that these allocations arise in part due to the ambiguity of the 
protectedd area boundaries. Any problem relating to forest land conversion, population growth 
andd indiscriminate use of forest resources in the case of unclear protected area boundaries is 
thereforee the responsibility of the government agencies. 

TableTable 9.3 
Settledd areas that are formally still part of the forest reserve 
Yearr of allocation 
1988 8 
1994 4 
1995 5 
1996 6 
1996 6 
1996 6 
1997 7 
1998 8 
1998 8 
1999 9 

Site e 
Ministryy of Health 
Ministryy of Water 
St.. John Pry School 
Ahmedd Gate 
KWSS - houses 
KCBB - staff houses 
Ministryy of Livestock 
Aroundd Karatina 
Harryy Thuku Forest 
Ministryy of Public Works 
TotalTotal (% of the reserve) 

Landd area (ha) 
6.3 3 
3.2 2 
2.02 2 
4.2* * 
3.62 2 
2.4 4 
2.45 5 
7.4 4 
2.4 4 
5.37 7 

39.3639.36 (0.3) 

Settlementt status 
Public c 
Public c 
Public c 
Private e 
Public c 
Public c 
Public c 
Public/private e 
Individual l 
Public c 

Note; ; 
a.. * The size of the area allocated to this use is uncertain. 

Source:Source: Marsabit Physical Planner's Office, 2000. 

Thee protected area of Marsabit Forest Reserve 

Inn this section we will focus on the Marsabit Forest Reserve. After highlighting some physical 
characteristicss of the Forest Reserve, we will dwell on some major functions of the forest, 
especiallyy its role as custodian and habitat for biological species and as a source of food for 
wildlif ee and livestock. Using archival and personal accounts of travellers, we will try to shed 
somee light on the chronology of human interventions in the forest with a view to providing 
thee basis against which to contrast and assess the current productive and ecological functions 
off  the forest ecosystem in the region. 

PhysicalPhysical characteristics 
Thee ecology of Marsabit Mountain is remarkably different from its surroundings owing to the 
presencee of a small natural forest cover, the relatively higher altitude (approx. 1,836 m) and 
thee amount of rainfall. Marsabit Forest is a cloud montane rain forest located amidst an arid 

Plotss of similar sizes in town were petitioned between Ksh. 35, 000 and 40,000 around the same time. 
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andd semi-arid environment. Characteristically, montane forests grow at a high altitude in 
excesss of 1,500 m where the weather is substantially windy and too wet for optimum tree 
growthh (Synott 1979: 1). However, Marsabit Forest Reserve has an unusual combination of 
moderatee size, isolation and comparatively high rainfall that differentiates it from other 
highlandd forest areas in East Africa and other montane forests at similar latitudes in Eastern 
andd Northern Uganda (ibid.)- Although Marsabit is not the highest or largest mountain in the 
district,, it has the largest area of closed forest in the district . 

Mountt Marsabit experiences bi-modal rainfall. The western side of the mountain is 
considerablyy drier due to its leeward position. The mountain experiences an average of about 
8000 mm annually and the eastern windward side is considered a truly sub-humid ecological 
zonee unlike the western part. The forest ecosystem is not solely supported by rainfall, but is 
alsoo supported by the dense mists and frequent cloud cover on the forest peaks in the early 
morningg hours (cf. Maciel 1985). This mist is extremely important for the ecology of the 
vegetationn on the mountain: the mist condenses through the presence of moss on the trees and 
trickless down, moisturising the ground under the trees. The morning mists and relatively high 
rainfalll  jointly sustain the forest and help it maintain its diverse functions. In turn, the forest's 
uniquee location has an influence on a wide range of ecological functions: it protects 
catchmentt areas, permits arable farming and creates and modifies the microclimate of the 
mountain. . 

Thee relatively humid conditions on Mt Marsabit have an impact on the surroundings in the 
wholee district. The stocks of underground water sources, as far as away as Logo-logo and 
Kargii  and into Wajir District, are fed by underneath streams of groundwater coming from 
Marsabitt Mountain (Lusigi 1983: 89; Schwartz et al. 1991). These observations emphasise the 
indirectt ecological role and the way in which the forest supports the adjacent lowlands. The 
floww of water in the area is dependent on rainfall, the subsurface aquifers, evaporation rates 
andd extraction of water by human activities, vegetation growth and the drinking behaviour of 
animals.. All these variables are very dynamic by nature. According to the perceptions of 
peoplee living adjacent to the forest, the early morning mists show a general decline (Adano 
2000).. This may suggest worsening environmental conditions, as also shown by the frequent 
'dust-bowl'' conditions in Marsabit Town during dry seasons. Conversely, an examination of 
thee historical accounts of water supply in Marsabit Mountain in colonial times (see Chapter 8) 
showss that the availability of water has greatly improved during recentt decades. 

TheThe Marsabit Forest Reserve as custodian and habitat for biological species 
Thee Marsabit mountain and the forest ecosystem has four main, and intricately conflicting and 
overlapping,, functions: (i) it forms a custodian and habitat for biological species; (ii) it has an 
importantt function in watershed protection and erosion control; (iii ) it provides several 
productss which the local communities harvest either for indirect input into household 
productionn or for direct use (e.g. direct consumption of woods for fuel wood and timber poles 
forr construction purposes); and (iv) it offers refuge for (growing) human settlement since the 
climaticc conditions on the mountain are conducive to arable farming. This section primarily 

211 Mt Kulal is at an altitude of 2,295 m and has 45,729 ha of forest area; Ndoto is at 2,637 m and has a total 
areaa of 96,040 ha forest and Nyiru is at 2,752 m and has over 4,540 ha of total forest area. One supposition 
iss that these hills have been denuded of forest growth by past grazing and firing (PC/NFD5/4/1, 1956, Vol. 
130:: 1). It has been noted too that an altitude of ca. 1,700 m is close to the lower limit of closed, mixed 
forestt (see Synott 1979: 2 and 10), with Marsabit being slightly above this limit. 
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focusess on the first of these functions, while the second one is being the subject of Chapter 
15,, the third being the focus of Chapter 13 and the last will be addressed in Chapter 12. 

PlantPlant species 
Marsabitt Mountain is endowed with a small, spectacular forest (38°E/2°20'N). Since the 
mountainn lies in the line of the monsoon winds from the East and Southeast directions, the 
windd direction influences the altitudinal limit of the forest cover, which amounts to about 
1,2200 m (or 4,000 ft) on the south-western side (PC/NFD5/4/1, 1933, Vol.39), and to 900 to 
1,0000 m on the Southeast (windward) flanks of the mountain (Synott 1979: 10). The latter 
seemss to suggest that the edges of the forest end lower down. The sides cover a total of 113 
km22 of the gazetted forest area (74 per cent of the forest reserve) associated with the rain-
shadoww effect due the winds direction (Ochanda et al. 1981: 19). 

Thee mountain covers 14,917 ha (36,859 acres) of demarcated forest22 (Synott 1979; 
MDARs,, 1979, 1981). Of the total forest area in northern Kenya, more than 228 km2 are 
protectedd as a high forest productivity area, slightly more than 42 km2 as bush land and 20 
km22 as grassland within the forest. Of these areas in the region, Marsabit Forest Reserve 
accountss for about 53 per cent. The vegetation types of the forest reserve are presented in 
Tablee 9.4. 

TableTable 9.4 
Vegetationn types and water cover of Marsabit Forest 

Vegetationn type Stocked Dwarf Bushc with Bush with Water Total area of the 
forest""  forestb grass scattered trees Forest Reserve 

Sizee (ha) 10,499 485 3,225 671 37 14,917 
Notes:: * Stocked forest refers to the mountain upper zone dominated by a mixture of trees (including brown olive), shrubs 

andd climbers of all sizes. This zone of the forest is covered by dense evergreen vegetation. 
bb Dwarf forest is the middle zone forest suited for stable mixed broad-leaved tree species such as Olea capensis. 
cc Bush refers to bush with grass at the lower edge of the forest. This zone is too dry (affected by fire) for broad-

leavee trees and sustains thorn bush trees. 
Sources:Sources: Synott (1979: 11), MDDP (1979: 12) and GoK (1991a: 93 and 96). 

Thee mountain also has the largest number of indigenous tree species in the region. The 
mostt predominant tree species23 found in the Forest Reserve include: Croton megalocarpus, 
OleaOlea africana, Juniperus procera, Strombosia schefflei, Cassippourea molasana, Diospyros 
abyssinica,abyssinica, Ekebargia capensis, Ekerbergia rueppaliana; and Premna maxima (MDDP 1979; 
Marsabitt Forest Officer 1998, pers. com.). Some other common tree species include Teclea 
nobilis,nobilis, Teclea simplicifolia, Ocotea usambareusis, Olea hochstetter, Olea capensis, Cordia 
abyssinica,abyssinica, Casearia spp., andApodytes dimidiata (Synott 1979). Trees planted in the 1920s 
(MDARR 1928) are still not the most common ones in the 1990s (Schultka 1991: 25-38). 
Possiblyy they were planted on forest edges which are areas prone to intensive grazing, 
browsingg and burning and are currently under settlement and cultivation (see also the next 
subsection). . 

Synottt (1979) notes that the total area of the forest may possibly be about 14,000 ha owing to excessive 
burningg and grazing. 
Aroundd 1933 Olea chrysopylla, Croton megalocarpus and Maba abyssinica were reported to occur in large 
quantitiess throughout the interior of the forest, while Gelonium procerum, Ochna species and Cassaipourea 
elliottiielliottii  were also common. 
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WildlifeWildlife species 
Dataa from the historical sources suggests that the forest supported more wildlif e species in the 
pastt than at present. Three personal memoirs in particular emphasise this assertion: Archer 
(1907-1913),, a colonial administrator, once remarked that 'Marsabit forest must have 
containedd more elephants, buffalo and rhino to the square mile than any other spot in Africa, 
particularlyy in the dry weather when the water on the plains had dried up. From one vantage 
pointt on the eastern slopes I have observed through field glasses as many as four separate 
herdss of elephants moving up the mountain side and converging on the forest' (cited in 
Salvadorii  2000: 5) 

Inn around 1948, plenty of game was observed on the mountain: elephants, rhinos, buffalos, 
giraffes,, greater kudu, lions and leopards (MDAR 1948: 22). In 1949, the result of 
proclaimingg Marsabit Mountain a National Reserve was assumed to be a direct reason for an 
enormouss increase in the game population on the mountain, to the extent that they are 
becomingg a nuisance (MDAR 1949: 22). On one occasion at Lake Paradise (Sokorte Guda) in 
1956,, 67 elephants, 110 buffalo, 5 giraffe, 1 rhino and 9 Grevy's zebra were seen together 
(MDARR 1956: 32). In the past, large herbivores like giraffe only returned to stock up on water 
andd did not reside on the mountain. Large herbivores can affect the forest due to the browsing 
intensityy which increases the mortality of plant species that are intolerant to browsing (cf. 
Mclnness et al. 1992; Bond 2001). In response to game numbers and the related menace of 
human-wildlifee conflicts, a proposal was made to try out the effectiveness of an electric fence 
runningg from Sagante to the Boma24 (MDAR 1950). The quantity of game has reduced over 
thee years and large game numbers are a thing of the past these days, except in the case of 
elephants,, buffalo and the greater kudu. 

Currently,, the forest is home to a wide variety of wildlif e species, notably elephants25, a 
smalll  herd of greater kudu, caracal, eland, African antelopes, buffalo, leopards, a large 
numberr of monkeys and many other wildlif e species. Elephant and greater kudu are two 
animalss on the IUCN list of endangered species. The forest also harbours different species of 
butterflyy and about 350 species of bird (including the rare Masked Lark) and 52 species of 
raptorr (including eagles, buzzards and the rare Lammergeyer vulture). This latter information 
iss stated repeatedly in records, but the validity of the information is questionable, which 
seriouslyy complicates conservation efforts. 

TheThe forest as source of food for midlife and livestock 

WildlifeWildlife use of forest resources 
Theree are no comprehensive counts of the number of wildlif e in the district, except for 
selectedd years (Peden 1984; Grunblatt et al. 1996). The only available census data is for 
elephantss (Loxodonta qfricana) carried out using the dug-counts technique.26 Their population 

244 'Boma' is a Swahili word for animal enclosure (kraal), but also used to refer to the homestead. In the present 
context,, Boma is the residential campsite of the English colonial administrators. The base was a post of the 
Bomaa Trading Company before - a mud-and-thatch building on the forested edge of L. Paradise (Crater 
Lake)) (see Brown 1989). 

255 Marsabit Forest is probably famous for its legendary Mohamed, which was protected by a presidential 
decree.. Mohamed died of old age in 1957, and his pairs of great tusks weighed approx. 64 kg and 53 kg 
(MDAR,, 1957: 52) 

266 This technique is as precise, or inaccurate, as other methods for determining game population such as aerial 
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wass estimated at 267 elephants (Litoroh et al. 1994). This means about two elephants per 
squaree kilometre for the Forest Reserve size and about one elephant for the National 
Reserve.277 Elephants' feeding habits follow dispersed patterns as they migrate between dry 
seasonn grazing in the reserve and wet season grazing in the lowlands. While elephants have 
beenn noted to forage with a degree of selectivity, they are generally mixed feeders (Koch et 
al.al. 1995). Elephants either browse on tree leaves, fruits, barks of a variety of plants and 
branchess during the dry season, or they graze on shrubs and grasses during the wet season28 

forr as much as 16 hours a day, exclusively on plant material. This suggests that the extent of 
elephantt pressure on the habitat through their feeding habits and forage demands varies with 
thee weather, especially with amounts and distribution of precipitation in the region. 

Today,, a large part of former wildlif e dispersal areas on the mountain is not available 
anymoree due to game being out-competed by livestock and displaced by human settlement. 
Thee National Reserve area stretching from Hula Hula, the Cereals Board Depot, Milima-tatu, 
Ollaa D'aaba, and Manyatta Jillo is on the North-eastern side of the mountain. Subsequently 
thiss region supports marginal vegetation growth and poor crop yields, even under average 
rainfalll  conditions. The area extending further eastward around the mountain zone, the stretch 
fromfrom Manyatta Jillo, across Dirib and Sagante, Badassa and to Songa is densely settled and 
underr cultivation. An area equivalent to about 60 per cent of the National Reserve29 and 
approximatelyy 53 per cent of the mountain-protected areas is principally unavailable for 
wildlif ee dispersal all year round. The net effect is a reduced game dispersal area, partially 
closedd dispersal routes and game confinement within the National Park and Forest Reserve 
forr a good part of the year. This demonstrates heavy dependence of the game on forage and 
waterr resources within the forest reserve. The game also share reserve resources with human 
andd livestock. 

Thee daily dry matter intakes of herbivores differ between browsers and grazers (Table 9.5). 
Thee table also identifies pure grazers or browsers and mixed feed herbivores. Elephants have 
aa relatively low ratio of grass requirement to their live bodyweights, but they have a 
significantlyy higher dry matter intake per day compared to cattle, small stocks and donkeys. 
Thee livestock species clearly show higher ratios of dry matter grass to their body weight 
comparedd to elephants and eland. Elephants, eland and small stocks, which have relatively 
lowerr composition of grass in their diet, are likely to have more differentiated impacts on 
shrubs,, tree leaves and branches than pure grazers. Small stocks and donkeys have a higher 
proportionn of dry matter grass intake per TLU than other animals, followed by buffalo and 
cattle.. While elephants have the least proportion of dry matter intake to their TLU, small 
stockss show highest dry matter grass intake to TLU ratio, compared to even pure grazers. 

surveyss for counting vertebrate numbers, ranging in size from lizards to elephants (Barnes 2001), either in 
openn savannah or in the forests. 
Inn around 1933, the elephant population was put at about 350, which means one elephant per 100 acres (40 
ha).. This figure is regarded as being unconvincingly high (MDAR 1933: PC/NFD5/4/1: 2). 
Elephantss have a less efficient digestive system and digest and use less than half of the food they eat than 
ruminantt mammals such as cattle and sheep which have four separate stomach chambers to break plants 
downn into the nutrients they need. On the historical time scale, there is evidence that elephants changed from 
beingg grazers into browsers. Carbon isotope (i.e. fossils) analysis represents littl e to no evidence that 
elephantss {including elephants from Marsabit Forest) were predominantly grazers between 1 million and 7 
millionn years ago) (Koch et al. 1995; Cerling et al. 1999). This would suggest that elephants hardly adapted 
too dynamics in the natural environment through change in forage needs (grazing). 
Thiss includes Karare Location area (Hula Hula, Karare and part of Kituruni) of about 974 km2 (GoK 1994). 
Thesee areas are outside the jurisdiction of the Forest Reserve and the Park. 
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Thesee results emphasise differentiated potential impacts of livestock and wildlif e on the forest 
basedd shrubs, plant undergrowths and tree branches through their feed habits. Thus, small 
stocks,, donkeys, cattle and buffalo are likely to shape forest undergrowths more than eland 
andd elephants. 

Supposee we take elephant as an indicator species in the reserve, based on their Appendix I 
protectionn status under CITES list of endangered species. Estimates on water and food 
consumptionn reveal that an elephant consumes over 136 kg of plant biomass daily and can 
drinkk roughly 288 litres of water every 2 to 3 days (taking an average of 2.5 days) in arid 
areass of Africa. While allowing for some estimation and a partially adjustment for age-
differentiatedd elephant consumption, we can assume that elephants are in the reserve30 on a 
full-timee basis during dry seasons and on a half-time basis during wet seasons.31 

Subsequently,, the reserve provides a minimum of over 9,913 metric tons of the total forage 
demandd and 8,397 cubic litres of water annually32 considering the elephant population only. 

TableTable 9.5 
Dailyy dry matter intake of grass for some selected free-ranging herbivores (dry season only) 

Speciess ~~ Tropical Live % of grass in Dry matter Dry matter Dry matter 
animall  units bodyweight diet grass grass % of grass intake 

(TLU)) (kg/animal) (%/animal) requirement live body- perTLU 
(kgg dm/day) weight (%) (kg dm/TLU) 

Wildlife Wildlife 
Elephant t 
Buffalo o 
Eland d 

Livestock Livestock 
Cattle e 
Smalll  stock 
Donkey y 

6.9 9 
1.8 8 
1.4 4 

0.7 7 
0.10 0 
0.6 6 

1,500 0 
450 0 
340 0 

165 5 
24.3 3 

150 0 

20 0 
100 0 
65 5 

100 0 
50 0 

100 0 

8.3 3 
8.5 5 
2.9 9 

3.1 1 
0.6 6 
3.5 5 

0.6 6 
1.9 9 
0.9 9 

1.9 9 
2.5 5 
2.3 3 

1.20 0 
4.72 2 
2.07 7 

4.43 3 
6.0 0 
5.83 3 

Source:Source: Peden (1984: 5; 1987: 68) and Toxopeus (1996: 91) 

Thee expectation is that the impact of elephant and other game animals on the forest would 
bee high during severe or prolonged dry seasons and drought years. The elephants' demand on 
thee reserve alone indicates a sizeable provision of resource supplies and underscores the 
importancee of the forest ecology. The extent of elephant demand on forest resources is only a 
marginall  function of the reserve if we take into account other wildlif e species that live in 
closee association with elephant such as buffalo and greater kudu. Really, one should take 
accountt of the human extraction of forest products, livestock forage intake and water 
consumptionn to the function of the forest ecosystem. 

Wee assume that the entire elephant population is at no time outside the reserve area. 
Thiss means six dry months (June to Sept. and also Jan. to Feb. - a total of 181 days/year), and six wet 
monthss (March to May, and Oct. to Dec- a total of 184 days per year) to allow some estimation. Toxopeus 
(1996)) uses an average of 30.4 days per month. In our case we effectively talk of about 273 days of 
elephantss habitation in the reserve annually. However, with frequent rain failure, and droughts, elephants are 
likelyy to be confined to the reserve for a longer period. 
Apartt from 1987, when about 155 elephants were reported on the mountain, the estimates in other years 
referredd to more than 267 elephants: we use this estimate to assess elephant pressure on plant biomass and 
waterr resources in the Reserve (see Litoroh et al. 1994: 1 for elephant estimates of other years). However, 
wee are unfortunately unable to assess the amounts of forage available from the forest reserve and the extent 
off  elephant pressure on the mountain ecology. 
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Byy way of comparison, Shimba Hill s National Reserve has a density of about three 
elephantss per km and has a rapidly growing human population associated with increasing 
conflictss such as loss of crops and livestock (Ceding et al. 1999). Elephants have also been 
shownn to modify habitat through their feeding and behavioural habit of occasionally pushing 
treess over in search for food. When confined to small reserves, elephants can have 
considerablee ecological impacts on their habitats and indeed they have been shown at times to 
changee open forests into grassland.34 This illustration proves the generic nature of wildlif e 
managementt problems and biodiversity loss, and thus stresses the ecological constraints of 
confiningg large herbivores to pockets of artificially managed units like Marsabit. 

Today,, effective wildlif e management is difficult to attain, especially in the case of wildlif e 
withh a dispersed feeding behaviour that roam outside the protected territory. There are no 
accuratee figures of wildlif e populations in the reserve and changes in population numbers 
cannott be tracked through time. As long as species diversity in the reserve remains uncertain, 
itt would be safe to use the precautionary principle as a key tool for biodiversity conservation 
andd for the effective restoration of ecosystem functions (UNEP 1992). Insofar as wildlif e 
numberss are uncertain, very littl e can be asserted about the threat of hunting and poaching to 
wildlif ee numbers because there are only accidental records. Although historically there is littl e 
doubtt about wildlif e abundance in the district, the decline in species diversity might have a 
bearingg on the health of the terrestrial ecology on the mountain. The precise nature of such an 
effectt is uncertain though. 

TheThe forest as a source of grazing land 
Duringg the time of the colonial administration, the forest was occasionally grazed and utilised 
byy the local communities. In 1945, in the proposed plan for the demarcation of the Forest 
Reservee and more intensive protection, grazing control formed an integral part of that plan: 

.... the Forest Reserve should be grazed when from the Forest protection point of view it is best to 
bee grazed. That is before it [weather] really gets dry so that it [forest] may be short cropped by the 
firee danger period and so that there may be less danger of grazing fire or accidental fire spreading 
inn through it. ... It should be sufficiently grazed every year to keep it down from the fire protection 
.... and yet not overgrazed, rather than that it should only be grazed during the driest periods and 
nott by any means necessarily every year (MDAR 1945: 8). 

Att that time, the mountain's resident population was low, but there was an anticipation of 
grazingg pressure in days ahead. This envisioned pressure (see Box 9.1) was accommodated 
forr by the demarcation of a grazing reserve ring around the core forest area: 

'Withh the present trend of complete and utter ruination of the rest of the land the forest grazing will 
comee to be more and more prized, ... and the presence of grazing reserve within a Forest Reserve 
mayy present a difficult problem and one must look ahead ... increase population and when forest 

Thiss Reserve was home to about 600 elephants and covered an area of about 74 sq. miles (Crawley 2001). A 
pilott project was started on a contraceptive vaccine used to control births among a sample of female 
elephantss in the Reserve (ibid.). The vaccine causes the elephant's immune system to produce antibodies 
thatt prevents fertilisation by surrounding its eggs and had led to about 70 per cent reduced elephant 
pregnanciess in South Africa. 
Besidess the feeding behaviour of large herbivores like elephants, other potential factors that cause vegetation 
transformationn may include climate change and frequent bush fires (Koch et al. 1995: 1340). This 
informationn is crucial to assessing forest dynamics. 
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grazinggrazing was anticipated to be more and more prized, as it is today, a concentric ring of grazing 
reservereserve round the Forest Reserve was recommended, rather than completely exclude the nomadic 
populationn from the forest. This exceptional policy applied only to cattle proper, and excluded 
smalll  stock of goats and sheep, especially to avoid danger to the forest from straying goats. Indeed 
thee objective of management under grazing control is primarily: 'to provide reserve dry weather 
grazingg accessible to the dry weather permanent water holes within the Forest Reserve' 
(PC/NFD5/4/1:: 10). 

BoxBox 9.1 
Estimatess of livestock depending on forest resources on Marsabit Mountain 

Theree are no reliable figures on livestock population on the mountain in the past. Some recent 
estimatess of livestock population on the mountain are available (Wargute 1994) but we are unable 
too vouch for their authenticity. We use this data to estimate the proportion of the district's livestock 
populationss accounted for by the mountain (Table 9.6). The district as a whole currently covers a 
totall  land area of 61,296.2 km2. The Central Division of the mountain, excluding the Park and 
Forestt Reserve areas, covers 2,055 km2, which represents almost 3 per cent of the total district 
area.. The division is home to 10 per cent of the cattle population, 1 per cent of the camel 
population,, 4 per cent of the small stock population and 7 per cent of the donkeys population, on 
average.. The mountain still supports marginally less livestock populations than the rest of the 
district,, when adjusted for areas which normally are out of reach for livestock grazing such as 
protectedd areas and areas under cultivation. 

TableTable 9.6 
Somee livestock population estimates on the mountain, as a share (%) of the district 
Year r 
1977 7 
1978 8 
1981 1 
1985 5 
1987 7 
1990 0 
1993 3 
Mean Mean 

Cattle e 
8.5 5 

17.4 4 
8.7 7 
9.8 8 

15.4 4 
9.4 4 
2.3 3 

10.21 10.21 

Camel l 
1.0 0 
1.0 0 
1.6 6 
--

0.7 7 
1.6 6 
--

1.18 1.18 

Smalll  stock 
6.7 7 
2.4 4 
13.8 8 
0.7 7 
0.9 9 
0.7 7 
0.2 2 
3.63 3.63 

Donkey y 
17.5 5 
6.0 0 
4.6 6 
9.1 1 
5.0 0 
0.5 5 
8.9 9 
7.37 7.37 

Absolutee TLU* 
11,985 5 
32,142 2 
5,968 8 
4,429 9 

15,050 0 
18,010 0 
3,520 0 

13,014.86 13,014.86 

Annuall  rainfall (Z-scc 
846.3 3 

1,009.7 7 
1,139.8 8 
1,151.1 1 

687.0 0 
877.3 3 
832.8 8 
934.86 934.86 

(0.15) ) 
(0.67) ) 
(1.08) ) 
(111) ) 

(-0.35) ) 
(0.25) ) 
(0.11) ) 

(..) (..) 
Note: : 

a.. Double dash (--) means no data 
b.. * TLU measures are for estimates on the mountain only and the conversion ratios used are 1 cattle = 0.7 TLU; 

11 camel = 1.2 TLU; 10 small stock = 0.1 TLU and 1 donkey = 1.4 TLU. Note in Chapter 8 we use 1 TLU for 
donkeyy after O'Leary (1985). 

c.. Rainfall standard deviations derived for the period 1969-1999, chosen to conform to about 30 years of 
climatologicall  time-scale. 

Source:Source: Wargute (1994; 16). 

Evenn so there was concern as to whether a grazing concession should be granted on the 
basiss of the need for grazing or by the need of keeping the grass cropped. There was 
cautiousnesss about grazing not to result in overgrazing. In response the colonial 
administrationn proposed a grazing concession to be granted earlier in the dry season rather 
thann late at the height of drought. 

Priorr to the 1960s, flexible dry season grazing concessions in the forest were granted to the 
locall  communities on request (MDARs, various years). It was once even estimated that a total 
off  10,000 head of cattle (about 7,000 TLU) is the maximum number that the permanent water 
onn the mountain can support (MDAR 1957). In this regard, it was previously stated that: 
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'Alll  the persons owning stock within the Township were made to take out permits, each approved 
personn being allowed 20 head of cattle and 10 sheep maximum' (MDAR 1936: 31). 

Inn the same year, 27 licences were issued to plot-holders and a total of 790 head of cattle 
weree officially reported in the township. The colonial administration branded cattle to 
controll  the numbers of livestock on the mountain. In 1950, 591 cattle were branded and a total 
off  between 2,500 cattle and 3,000 cattle had already been branded by 1951. This control 
measuree is not in force on the mountain any more. In the current scenario, a review of the past 
controll  of livestock populations gives a profound insight into the intensity of demand on the 
mountainn resources. 

Thee human population and livestock estimates (Box 9.1) make clear that there is a growing 
demandd for, and grazing pressure on, the forest resources. As Table 9.6 in the box shows, a 
relativelyy low share of the district's livestock population was on the mountain with averages 
off  about 10 per cent for cattle, 4 per cent for small stocks and about 8 per cent for donkey 
populations.. On the whole and not withstanding the short span of the data available to us, 
theree is no systematic relationship between rainfall amounts and livestock population 
estimatess on the mountain. That is, the changes in the number of livestock on the mountain 
aree not significantly related to the amount of rainfall.36 This may point to other factors that 
couldd equally influence livestock population, herd mobility decisions and the spatial 
distributionn of livestock on the mountain such as the spatial distribution of rangeland 
resources.. The livestock numbers on the mountain should be weighed against traditional, 
occasionall  and critical dry season grazing by the pastoral groups. Although, in formal terms, 
livestockk grazing in the forest is strictly controlled, the livestock pressure is high considering 
thee size of the current population on the mountain. This may also include opportunistic 
livestockk use of forest for grazing around water sources in the reserve. 

Livestockk demand for resources on the mountain (forage, water and plant biomass) is 
summarisedd in Table 9.7. These figures are based on IPAL reports and were determined for 
livestockk in arid areas in Western Marsabit District (the Rendille grazing areas), watered at 
differentt intervals depending on, inter alia, pasture water content and animal type. We think 
thesee figures are relevant for a large part of the district. 

Animalss and humans do not use all water abstracted from the source efficiently. An 
amountt of 10 per cent is often added to total water demand to compensate for waste caused by 
humanss watering animals and hauling water for domestic uses. The level of water and 
biomasss demands by herds depends on the mix of livestock species. The different livestock 
typess not only demand different forage composition, their water needs also influence radial 
distancess between foliage range and water sources, especially during dry seasons. 

Too determine livestock pressure on environmental resources we need not only to know 
livestockk population rates, but also the stocking rates - the number of animals a particular 
piecee of land can support. To estimate stocking rates it is necessary to know the food intake 

Thee registered cattle were split between Somali with 360 cattle (or 12.4/head), Government servants 150 
cattlee (or 7.5/head) and residents in Burji village with 280 cattle (or 5.6/head). Based on this, the town had a 
totall  population of 99 people at that time. Although the number of licensed plot-holders might only provide 
aa marginal value, because of a likelihood of some herders or other shamba holders on the mountain, the 
residentiall  population of the township and livestock holdings compare favourably with the present-day 
townshipp and villages on the mountain. 
Thee mean rainfall (789.3 mm) and standard deviation (317.6 mm) are used to derive z-scores are for the 
periodd 1965 to 1999. 
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perr animal species (Box 9.2) and how much forage particular lands have available. The latter 
iss influenced by biomass and vegetation production levels. Various IPAL reports and the 
Rangee Management Handbook (Schwartz et al. 1991) give stocking rates for different 
ecologicall  and range units in the district. For example, the Rendille grazing block has mean 
stockingg rates of 3.8 camels; 8.3 cattle; 5.8 sheep and 3.5 goats (Lusigi 1983: 92), giving a 
meann stocking rate of 12.0 TLU/km2 or 0.12 TLU/ha. 

TableTable 9.7 
Water,, forage intake and composition of diet inplant biomass (in %), per animal type 

Animall  type Water demand Watering Trees and large Dwarf shrub Other plants 
(Litres/day)) interval (days) shrubs (e.g. grass) 

Cattlee 20 2 LÖ 3.0 96.0 
Smalll  stock*  4 3 19.6 23.1 57.3 
Camelss 10 11-14 29.0 47.5 23.5 

Note: : 
**  The entries are the average composition of diet of sheep and goats. The diet composition of plant biomass for each 

animall  is trees and shrubs (9.3 per cent for sheep, 29.9 per cent for goats), dwarf shrub (23.7 per cent sheep, 22.5 
perr cent goats, and other plants (67.0 per cent sheep, and 47.6 per cent for goats). 

Source:Source: IPAL report, Lusigi (1983: 243). 

BoxBox 9.2 
FoodFood intake per animal species 

Thee table below shows that camels have a higher TLU measure, live weight and average food 
intakee than other animals. However, small stocks have higher food intakes as a percentage of 
animall  body weight, as well as a higher ratio of average live weight to TLU scale. For example, the 
ratioo of live weight to the daily food intake for an average animal is 2.7 per cent for cattle, 3.2 per 
centt for sheep, 3.4 per cent for goats and 1.6 per cent for camels. These percentages verify that 
eachh animal type has a daily dry matter consumption of 2.7 per cent of its average live weight, or 
alternatively,, an annual dry mater intake of 10 times its live weight (see Sombroek et al. 1982: 46). 

TableTable 9.8 
Meann animal live body weight and daily food (dry matter) intake, per livestock species 
Animall  Livestock Average Daily food intake as Food intake for an Food intake per 

tropicall  unit live weight % of animal live average animal (kg) TLU (kg/TLU) 
(TLU)) (kg.) weight 

~Cattkk Ö66 164.7 2.7 4.45 6.74 
Sheepp 0.09 23.7 3.2 0.76 8.44 
Goatss 0.10 24.8 3.4 0.84 8.43 
Camelss 1.20 300.6 1.6 4.81 4.01 

Note:: Tropical livestock unit is equivalent to a 250 kg cow (i.e. 1 TLU = 250 kg). 
Source:Source: Peden (1984: 5), and Lusigi, W. (1983: 243 and 286). 

Thee data in Box 9.2 shows that small stocks, despite their low score on wealth indicators 
andd production values, have relatively greater biomass demand than camels and cattle. Thus 
thee small stocks are more likely to place greater stress on range units or ecosystem resources 
onn the basis of ecological, carrying capacity model. Indeed, a similar argument was used by 
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thee colonial administration to restrict small stock (especially goats) access to protected or 
ecologicallyy susceptible, areas. This may also mean that small stocks warrant a differential 
regulatoryy policy in terms of use of forest ecosystem resources. 

AA growth in livestock and human pressure would probably correlate with heightened 
wildlife-humann conflicts and also crop losses. A recent household survey designed to 
investigatee the effects of wildlif e raids on farm crops and livestock on the mountain was 
underminedd by huge claims of losses by respondents (Adano 1997), although respondents 
mayy have overstated the damage in the expectation that they would be compensated for crop 
lossess by wildlif e (see Chapter 13). However, the scale of human activities and livestock 
populationss on the mountain as such is already indicative of the intensity of human-wildlife 
conflicts. . 

Whatt seems uncertain, though, is the effect of livestock on the mountain ecology. 
Althoughh the colonial government recommended 7,000 TLU as an optimal level, there is no 
indicationn that livestock are currently degrading the mountain ecology, even though the TLU 
levelss are higher nowadays. The current situation remains much like it was in the 1940s, 
exceptt in the case of dry weather cattle tracks to water holes where there is littl e erosion 
withinn the Forest Reserve (Synott 1979; Schwartz et al. 1991). Moreover, the extensive 
annuall  reports show that the open access rule of the livestock to forest resources has not 
changedd over the last 30 or so years. 

TheThe history of human interventions in the Marsabit Forest Reserve: settlement, conservation, 
treetree planting and forest fires^1 

Thee present state of forest resources cannot be regarded entirely independently of past 
resourcee use, management practices and regulatory conservation measures to protect the 
mountainn ecosystem. The forest's condition may also be the result of past periodic 
environmentall  fluctuations, which will not be further addressed here. Processes and practices 
inn the past can have a direct bearing on present-day conditions in the forest and account for 
thee current way in which the forest supports human activities. There is inadequate, or no, data 
onn the state of the forest over the years. However, the colonial records provide somewhat 
scantt information on the condition of the forest ecosystem. 

Thee available archival sources of data include travellers*  memoirs, comments and 
quantitativee data by colonial administrators from the 1920s to the 1960s. The information 
relatess to water sources38 and discharge rates, a 'snapshot' observation of wildlife, frequency 
andd fate of forest fires and conservation measures taken by the colonial administration to 
mitigatee exploitative forest use and to ease human pressure on the habitat. After Kenya's 
independencee in 1963 additional data became available from the Marsabit Annual Reports 
andd reports from NGOs. Although the data from archival sources is more comprehensive 
comparedd to the records from later years, this data is crucial for figuring out a probable 
chronologyy for the forest dynamics and conditions of forest use. 

Accordingg to these historical sources, the earliest permanent habitation on the mountain 
wass the 'Boma Trading Company' in 1907 which aimed to tap into the livestock, mule and 
ivoryy trade from northern Kenya and Abyssinia 9 (Brown 1989). Prior to this time no group of 

Thiss subsection draws heavily on Marsabit Annual Reports, from the 1920s onwards and until recently, 
wheree available. 
Thee information on water sources was presented in the previous chapter. 
Surprisingly,, unlike other montane forests that were traditionally inhabited by hunter-gatherer groups like 
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peoplee was known to permanently inhabit the mountain. However, the nomadic groups in the 
regionn (the Rendille, Gabra and Boran) occasionally used the forest for dry season grazing. 
Evenn so, littl e was known about the forest before the 1920s. 

Thee forested area on the mountain was protected by the English colonial government for 
thee first time in 1927, once it was realised that it had a rich biodiversity and fertile volcanic 
soilss suitable for farming. Additionally, the colonial administration brought in a few Burji and 
Konsoo families from Ethiopia to start farming on the mountain and supply the colonial 
administrationn with maize and fresh vegetables in 1922 (MDAR 1922). The administration 
alsoo intended to introduce and encourage farming to predominantly pastoral groups in the 
region.. From about that time onwards people lived permanently on the mountain and engaged 
inn farming activities. Since then the process of settlement has been a gradual one, until the 
1970ss when the mountain population increased substantially (see Chapter 5 for more details 
onn the settlement process on the mountain). 

TreeTree planting (re-afforestation) programmes on the mountain 
Thee colonial administration planted trees to augment natural tree growth along with the 
extensionn of the legally protected area of the mountain (MDAR, various years). By then, the 
forestryy work plan initiative targeted re-afforesting of the natural grasslands by planting 
indigenouss tree species, not necessarily indigenous to Marsabit, but as they occur in the 
naturall  forest (PC/NFD5/4/1, 1945: 10). This measure was taken to stop the forest from 
recedingg and the steps taken seem to have improved forest conditions over time. Today, the 
FDD has the mandate to plant up gaps and grassy areas within the Forest Reserve and up to the 
forestt limits, while the development of on-farm trees falls squarely within the mandates of the 
Ministryy of Agriculture. 

Treee planting is commonly utilised to replace trees cut by humans for fuel wood, 
productionn of charcoal or for poles. The forest is a renewable resource with a natural 
regenerationn rate and with a logistic growth function. If left to nature, once an area has been 
clearedd of vegetation it takes a long time for that area to regain trees and form a forest, owing 
too natural cycles of plant colonisation from grass back to bush and finally forest. 

Thee FD in particular aims to increase the total forest areas, reduce the fire risk and improve 
waterr conservation. Between 1971 and 1979, the FD planted a total of 45 ha of trees, largely 
CassisCassis siamea in grassy areas in accordance with a planned annual programme of 12 ha 
(Synottt 1979). Many of the past tree planting efforts, especially those using indigenous 
species,, failed because of droughts and termite problems. The objective has, as before, been 
largelyy aimed at conservation and at increasing the forest areas rather than maximising wood 
production.. The overall focus of the (re)-afforestation efforts was to achieve a net balance 
betweenn tree survival rates and the rate of tree extraction. With a rapid increase in settlement 
onn the mountain and low seedling survival rates at about 20 per cent, a growing demand for 
woodd biomass puts enormous pressure on the forest reserve. This warrants special concern if 
thee current use rates continue to prevail. There is an urgent need to assess the rate of 
regenerationn and harvesting of forest resources. At the moment there is also concern that the 
FDD lacks financial resources to undertake effective rural (re-)afforestation programmes. 

Ndoroboo of Mt Kulal, we find no records of such in the case of Marsabit Mountain. 
400 Sobania (1979: 203-211) also gives a sequential profile of both Mt Kulal and Marsabit Forests, based on the 

coloniall  archives record. 
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FrequencyFrequency and risks of forest fires 
Wildd or man-made fires naturally work against human efforts to improve vegetation cover. 
Thee firing of rangelands by herders is extensively acknowledged in the literature as a range 
managementt device (Kowal 1966; Salvatori et al. 2001). Herders often start fires with an 
expectationn that better quality grass will be produced in the following wet season and that 
firess also destroy harmful insects such as the tse-tse fly. Fire is also used when people are 
huntingg and gathering wild honey, in which case the risk of fire is inadvertent. 

AA large high-altitude part of Mount Marsabit is in the path of the monsoon winds from the 
southeast.. As a result, the mountain area is normally swept by a strong hot wind from the 
northeastt throughout the dry season (Synott 1979). The importance of this wind direction 
stemss from risk of a grass fire from the northeast and eastern sides that the forest is subject to. 
Thiss poses a high possibility of grass and bush fires being swept up into the forest on a strong 
windd from that direction, especially in the dry season. Given the comparatively small area 
coveredd by the forest, there is a considerable risk that a major fire would easily devastate the 
wholee area. Moreover, because of the mountain's isolated location, once the forest ecosystem 
hass been disturbed it can take quite some time before any regeneration takes place. It may 
evenn be irreparable and would therefore preclude recovery altogether. If that were to happen 
thee consequences would be deep and far-reaching. In recognition of the fire hazard, the forest 
hass regularly been placed under alarm surveillance during dry seasons. 

Forestt fires occurred on the mountain when wild honey gatherers, either herdsmen or 
professionals,, ignite fires which then get out of control and cause hazards. There are several 
indicationss in the past that the fire has damaged the Forest Reserve: 

Inn the past, Marsabit mountain has been subjected to ... excessive grazing and firing, as can be 
detectedd from the ... edge of the present forest covered area ... It is obvious that the forest covered 
areaa formerly extended considerably lower than the mountain than is the case today. This can be 
ascertainedd by noting the clearly defined sharp line boundaries between forest and grass growth, 
whichh merely indicate the limit up to which past fires burned into the forest (PC/NFD5/4/1, 1945: 
Vol.. 130:55). 

Thee following chronological profile also supports this: 
1.. In June/July 1936, owing to an outbreak of grass fires on the mountain, an area of 15 

squaree miles (3,885 ha) was consumed by a major fire (MDAR 1936: 28). 
2.. Honey hunters (stated as two Boran herdsmen) caused a disastrous fire on the mountain 

thatt was brought under control after a whole week of fire-fighting (MDAR 1959: 14). This 
firefire destroyed about 7,000 acres (2,833 ha) of the forest, bush and grassland. 

3.. In 1979, a fire burnt 250 ha of grassland and 5 ha of indigenous forest on the mountain 
(MDARR 1979). 

4.. In 1981, fire out-breaks due to cigarettes at Manyatta Jillo and in Hurri Hill s burnt an area 
off  approx. 6,008 ha (Akanda 1981). The report did not provide any clear information on 
thee other areas of the mountain or the Hurri Hill s that were burnt. 

5.. Following an outbreak of fire at Hula Hula, a grass area of approximately 10 ha was burnt 
(MDARR 1983). The fire was believed to be caused by a cigarette butt thrown carelessly 
intoo the grass. 

6.. Again in 1984, a fire on the southern wing at Karare area of the Marsabit Forest Reserve 
clearedd 100 ha of indigenous forest and a further 200 ha of grass and bush were totally 
destroyedd (MDAR 1984: 95). 
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Forestt fires may also arise accidentally as a result of human activities such as honey 
gathering.. Even so, wild honey gathering within the reserve is illegal and strictly prohibited 
followingg the declaration of protected areas. Recently, artificial or commercial beehives 
(gaagu(gaagu in Boran language) have been introduced and provided by the Ministry of Agriculture 
(Isackk 1987). These days, honey is mainly harvested using commercial beehives. The 
artificiall  beehives are a perfect substitute source for wild honey, but they have well-defined 
(private)) ownership rights over honey resources. The switch from traditional methods of bee 
harvesting,, using wild fires, to modem beehives has had both positive and negative effects. 
Thee commercial beehives are more economical than traditional honey hunting and the unit 
markett price of honey substantially supersedes the income from a unit measure of common 
maize,, a staple food in Marsabit (Isack 1997: 204). One drawback of the economically 
superiorr modern honey gathering method is the displacement of traditional honey gatherers, 
eitherr herders or low-cast groups. The most significant benefit of a shift in honey ownership 
rightsrights is a reduction in incidental forest fires. 

Thee effects of fire on vegetation and mammals are rather mixed but they seem to be 
differentiatedd between animal types (large mammals or soil micro-organisms) and plant 
speciess (Kowal 1966; Roques et al. 2001; Orgeas & Andersen 2001). Fire frequency and 
intensityy raises the daily range of surface temperatures. It increases plant water loss into the 
atmospheree and directly affects surface and ground water losses through increased evapo-
transpirationn rates. In so doing, frequent grass and forest fires disturb hydrological processes 
andd plant growth and in turn affect the productivity of forest biomass and water discharge 
rates,, both on the basis of individual species effects and via interaction of dynamic variables 
(Salvatorii  et al. 2001). Fires can crucially reduce the forest canopy and may retard plant 
growthh as a result of increased fragility. Moreover, most forest fires could be confined to leaf 
litterss and dead ground herbs and thus might not necessarily cause that much mortality among 
largerr trees and shrubs. Fires therefore need not cause longer-term harm if grazing and other 
disturbancess are excluded from the burned areas until the vegetation has recovered (Synott 
1979:11). . 

Thee available data shows that grass and forest fires have occurred infrequently over the last 
200 years. However, the Forest Reserve was occasionally placed under a high alert due to the 
riskrisk of fires during the recent prolonged dry seasons. Fewer fires incidents mean that plants 
havee a chance to grow. Against this backdrop, the excessive harvesting of forest products and 
illegall  grazing constantly undermine the natural regeneration of trees today. 

Thee economics of protected areas 

Amongg the several functions conferred on the mountain in general due to the implementation 
off  protected areas, the forest in particular generates economic revenues for the government: 
firstlyy from charges imposed on the local communities for the harvest of forest products and 
secondlyy from entry fees charged in connection with the recreational use of the National Park. 
Thee FD oversees the former set of charges and the KWS oversees the latter. Both of these 
revenuee streams are considered in the sections below. Attention is also paid to manpower 
costss of the conservation agencies with a focus on the recent experience gained during a 
benefit-sharingg scheme relating to the protected areas. 



357 7 

RevenuesRevenues from the forest reserve 
Thee FD falls under the Ministry of Environment and Natural Resources (MENR for short). 
Thee department has mandates to maintain and enhance the vegetative cover as well as 
provisionn of tree cover in the densely populated areas, through rural afforestation schemes 
(MDARs,, various years). Exploitation of the forest reserve for timber was once issued to G.K. 
Prison,, and this utilisation was banned in 1980 (MDAR 1981: 30). In descending order, the 
revenuess are mainly realised from the sale of firewood (both from monthly household fuel 
woodd permit fee and from stacks41), compounding charges (penalties from illegal grazing of 
domesticc animals in the reserve) and miscellaneous sources like the sale of seedlings (Figure 
9.2). . 

Thee data availability on these specific sources of forest revenue is limited to allow a 
thoroughh year-to-year analysis of specific sources of the forest revenue. Even so, the scanty 
availablee data show a tendency of a decrease in revenue from fuel licenses, and an increase in 
thee share of revenue from timber for poles. For example, the fuel permit fee income accounted 
forr about 26, 17 and 10 per cent of the total forest revenues in 1989 and 1996 and 1998, 
respectively.. In the same years, the share of revenue from poles for timber in the total forest 
revenuess was about 27, 25 and 36 per cent. The decline in fuel permit revenue may be due to 
aa fall in demand for firewood by various institutions such as schools because of adoption of 
energyy saving stoves (Adano 1996), and following the promotion of energy-saving stoves by 
NGOss and development programmes, including the GTZ Marsabit Development Programme 
(MDP/GTZ)) and Community Education Concern (CEC). From the graph, the 1984 and 1995 
dipss in the revenues are due to bans on (legal) extraction of forest products following severe 
droughts.. Such climatic shocks would face peasant households with economic production 
failures,, and the imposition of a ban contrasts with the rural households demand for forest 
resourcess during stress periods. Again, despite the aim of such measures to cut-down on legal 
accesss rights, they may remain ineffective in curtailing the actual rate of forest product 
harvests. . 

FigureFigure 9.2 
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harvestt forest products. 
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Thee overall upward trend of the forest revenues over time (but since the revenues are in 
nominall  values, the trend may be due to inflation) might have been brought about by 
increasess of individual firewood permit fee from Ksh. 4 (since 1968) to Ksh. 20 around 1995, 
Ksh.. 35 about 1996 and again to Ksh. 39 around 1999 per month. The rises in permit fee 
prices,, in turn, correspond to the period when the Kenyan government embarked on economic 
reformm policies under the structural adjustment programme (GoK/IMF 1996). If this is 
correct,, it shows how global economic policies pressed for by international financial 
institutionss like IMF and World Bank affect resource prices at the grassroots level. 

Duringg the last decade the average forest revenue stood at about Ksh. 73,610 a year (or 
Ksh.. 6,134/month), which is equivalent to only an annual salary bill of a forest guard. The 
revenuee earned by the department is remitted to the District Revenue Office, and from there 
forwardedd to the Headquarters. These amounts of revenue generated from the forest are 
certainlyy insufficient to pay for the up keep and maintenance of the forest (see below). In this 
end,, the forest cannot be regarded as an important source of economic revenue for 
governmentt agencies, and not a main reason for its conservation. 

FigureFigure 9.3 
Revenuess from Marsabit National Reserve/Park 
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Source:Source: Senior Warden's Office, Marsabit, 2000 and 2001. 

RevenueRevenue earning from the Marsabit National Reserve/Park 
Beforee its enactment as a parastatal body and an autonomous agency through an Act of 
Parliamentt in 1989, KWS existed as a Game Department under the Ministry of Environment 
andd Natural resources (Emerton 1999). Prior to 1989 the revenues generated through the 
protectedd areas currently under KWS were remitted to the government exchequer, before 
beingg re-allocated again. The organisation, to date, holds the parks and biodiversity rich areas 
inn trust for the central government, and is directly responsible for biodiversity conservation in 
Kenya. . 

Onee of the organisation's approaches to achieve its conservation aims is through 
sustainablesustainable utilisation of a variety of resources, and also it targets to reduce harmful 
environmentall  and social consequences of resource use. The organisation's main sources of 
incomee are gate entrance entry fees to protected areas (park) and camping fees, from both 
residentresident and non-resident visitors (KWS, Marsabit office, 1999). Other sources of the revenue 
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includee those from Marsabit Wildlif e Lodge42, fuel (fallen dead wood collection) and bird 
shooting.. The revenue earned from collectors of fallen dead wood covers only for charges of 
vehicless for entry into the National Park, but not for the wood itself. Figure 9.3 illustrates 
aggregatee monthly (Figure 9.3a) and annual revenues (Figure 9.3b) for KWS from Marsabit 
Nationall  Reserve (including the Park). 

Ass Figure 9.3b shows, there are visible revenue increases of about 45 per cent in the period 
1990-1992,, and after a decrease in 1993 again in 1994 (75 per cent compared to the preceding 
year)) and 1996, and - again after a noticeable drop after 1996 - in 1998 and 1999, after which 
revenuess seemed to stabilise at the level of the early 1990s. During the last decade, the agency 
realisedd an average revenue of nearly Ksh. 598,903 per annum (or a monthly mean revenue of 
aboutt Ksh. 49,909) from the National Reserve (plus the park). 

Thee total number of visitors dropped by one-fifth in 1992 and increased by about one-tenth 
inn 1996, representing lower variability of the revenue. The increases in annual revenues, 
withoutt necessarily corresponding increase in the number of visitors, were caused by changes 
inn the rate of entry fees (Biodiversity Officer, Marsabit 1997, pers. comrn.). The park received 
thee largest number of visitors, ranging from 3,000 to 3,500 people, between 1990 and 1992. 
Thee monthly average revenue pooled for seven years, shows a high peak during July/August 
(mean:: Ksh. 87,229) and a low peak from December through to March (mean: Ksh. 44,499), 
whichh coincides with dry seasons in the area. 

Thee visitations to the mountain areas seem similarly affected by national-level causes. 
Fromm Figure 9.3b, 1989, 1993 and 1997 evidently show the lowest amounts of revenue 
earned.. In particular 1989 is when KWS was enacted as a parastatal body, and separated from 
thee Game Department, and the other two are years of multi-party general elections and 
politicall  insurgences in Kenya, which were associated with national-wide insecurity. If these 
presumptionss are correct, these cases once again demonstrate influences of local events on the 
travell  destinations at the global level. 

Thee number of the local communities' (Kenya residents and citizens) recreational users 
remainss relatively low due to a low ability to pay (Warden, Marsabit, 2000). In response to 
suchh a view, and to provide incentives, effective from August 1997, KWS offers special rates 
too Kenyan Citizens to encourage local recreational visitors to enter protected (park) areas. At 
thee time Kenyan Citizens were charged entry fees of Ksh. 100 for adults and Ksh. 25 for 
children;; and this remained at the same level until 2000 (KWS office, 2000). Following this 
measure,, the effect of changes in local entry fees on the protected areas (or park revenues) 
dependd on differences in relative importance of local as opposed to international visitors. 
However,, such an economic instrument is likely not to yield better revenue from the protected 
area,, owing to low local demand for recreational services and the sorry state of the Kenya 
economy.. This observation might also hold true for those protected areas outside the main 
touristt circuits like Mt Marsabit. 

KWSS charges discriminatory park entry fees between Kenya residents (or citizens) and 
non-residents,, and again between adults and minors. The minors (from 3 to 18 years) are 
chargedd a much lower rate than the adults, although these charges vary conditional on the 

Thee KWS earns a certain percentage of the revenue from Marsabit Lodge. The lodge is located in the park at 
SokhorteSokhorte Dika, and was first constructed by T.A. Adamson for the Royal National Parks (MDAR 1954: 32). 

4i4i Wild fowls (Galliformes) shooting is permitted along Isiolo-Marsabit-Moyale highway, and Ostrich between 
Marsabitt and North-Horr (Bubisa-Maikona area) (KWS office, Marsabit, 1999). The revenue earned through 
thesee sources might be raised outside the National Reserve/Park areas. 
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categoryy status of the parks.44 The fact that residents are charged fees in the local currency 
andd non-residents in US dollars imposes a substantially high levy on the latter group of 
visitors.. In 2000, for example, whereas a non-resident adult paid US$ 78 (over Ksh. 5000), a 
residentt adult paid Ksh. 100 only, which is a significantly lower entry fee. The discrimination 
off  park entry fees between residents and non-residents signifies privileges accorded to the 
formerr in terms of access to recreational facilities (or scenic beauty) of the protected areas in 
Kenya. . 

Att the conservation unit level, the revenue earnings represent the quantifiable benefits of 
forestss and wildlif e conservation. However, the financial revenue returns remain very low 
comparedd to the management costs of the protected areas. The exceedingly high costs of 
conservationn compared to the accrued revenue also challenged the so-called community-based 
conservationn programmes in Kenya in the 1990s (KWS Warden, Marsabit, 2000, pers. 
comm.,, see subsection below). The gap between costs and benefits in fact emphasises that the 
importancee of conservation projects resides outside the monetary benefits and in for the most 
partt non-quantifiable long-term objectives. In other words, large part of conservation benefits 
cannott be captured through the conventional market-based mechanisms. This also applies to 
thee community level: conservation matters to the local communities not because of the private 
benefitss (realised by individual or a household), but because of long-term societal benefits 
(thatt accrue to the communities or region as whole). This is a weak basis for gaining support 
forr conservation. In order to create incentives to conserve nature the present concern might be 
too support local resource capacity and improve forest ecosystem capacity to deliver more 
goodss and services, with a view to relieving the demand for forest resources. In doing so, 
returnss from forest services should be enhanced and livelihood possibilities for the forest-
adjacentt communities improved. Ultimately, such efforts should serve as a powerful basis for 
creatingg incentives to conserve nature. The revenue-sharing experience addressed in the 
followingg subsection provides an example of such an effort. 

TheThe National Reserve/Park revenue-sharing experience with the local people 
Inn Kenya, wildlif e conservation has been seen to exclude the local communities living 
adjacentt to protected areas and confer to them fewer benefits. To this end, since the 1990s 
theree has been a shift in priority within the conservation circles towards channelling part of 
conservationn financial benefits to the local communities (GoK 1996). Accordingly, KWS 
madee efforts to share accrued revenue from the protected areas with the local communities 
aroundd the Marsabit National Reserve. As from late 1997 onwards (KWS office, 1999, pers. 
comm.),, the benefits-sharing initiatives with the local communities focused on public utility 
projects,, founded as a programme of incentives to the protected areas-adjacent communities 

(Tablee 9.9). 
Thee revenue-sharing scheme is motivated by the need for conservation programmes to 

includee incentive to local communities. The target is to re-inject part of the total revenues 
realisedd through conservation endeavours into the local economy. The posho mill/engine and 
electricc fence projects mentioned in Table 9.9 involve rehabilitations of existing projects, 
whilee others are new initiatives. The individual projects are identified through a community 
needss assessment and priority-ranking exercise. The community-based benefit projects can 

444 In Kenya, for example, while Aberdare, Amboseli and Lake Nakuru are Category A parks, Tsavo East and 
Tsavoo West are in Category B. The B parks charge lower fees for non-residents and Kenya residents (both 
adultss and minors) and uniform charges for Kenya citizens. 
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generatee alternative incomes and alternative livelihood options in the wider community. Of 
thee total revenues earned between 1997 and 1999, the revenue ploughed back into the local 
economyy through benefit-sharing projects accounted for about 57 per cent of the total 
revenuess realised (Ksh. 1,149,705) over the same period. This implies that only 43 per cent of 
thee revenues was retained, which is insufficient to cover the costs involved. On this basis the 
revenue-sharingg scheme is unsustainable. Interestingly, the allocation of benefit-sharing 
projectss supersedes the KWS's widely publicised policy of sharing of 25 per cent of the total 
revenuess with the local people (KWS 1996), but is not unexpected in light of compensating 
thee local communities for crops and livestock destructed by wild animals. The proposed 
projectss testify to the potential outlet of the revenue-sharing scheme, but the revenue-sharing 
schemee has been abandoned (KWS Warden, Marsabit 2000, pers. comm.). This was because 
off  low as well as unstable revenue earnings and limited funding from other sources to finance 
thee community-based benefit sharing programmes of incentive measures. 

TableTable 9.9 
KWSS revenue-sharing programmes of incentives around Mountain area, 1997-1999 

Project t 

Implementedd projects 
PoshoPosho mill/engine 
Purchasee of text-book 
Purchasee of pump-house materials 
Poultryy house 

TotalTotal cost 
Proposedd projects 
PoshoPosho mill/engine 
Rehabilitationn of electric fence 
Constructionn of two classrooms 
Curioo shop 
Fivee tourist stalls (Bandas) 
Constructionn of two classrooms 

TotalTotal cost 

Location n 

Diribb Gombo 
Karare e 
Karare e 
? ? 

Kituruni i 
Songa a 
Hula-Hula a 
? ? 

Kiwanjaa Ndege 
Town n 

Potentiall  recipients 

Diribb Women Group 
Kararee Pry. School 
Kararee Water supply 
Jirruu Women Group 

Mwangazaa Women Group 
Songaa community 
Hula-Hulaa Pry. School 
Harambeee Women Group 
Kiwanjaa Ndege Women Group 
St.. John's Pry. School 

Est.. cost 
(Ksh.) ) 

500,000 0 
118,453 3 
16,995 5 
21,380 0 

656.828 656.828 

500,000 0 
592,800 0 
740,365 5 
772,150 0 
729,000 0 
740,365 5 

4,074,680 4,074,680 
Source:Source: KWS, Marsabit Office, 1999. 

Thee individual projects under the KWS incentive programmes characteristically are shared 
publicc goods, as opposed to private gains. This is insofar as the specific projects target a 
communityy as recipients in revenue sharing rather than an individual or a household. There is 
ann apparent negligence of the distributive allocation problem rooted in the character of these 
programmess of revenue sharing. That is to say, such benefit-sharing initiatives do not account 
forr the heterogeneity in the asset holdings of rural households and the diverging needs of and 
demandd for protected resources. Even so, there is ubiquitous confusion about the identity of 
thee stakeholders45 (potential parties of interest and views) in conservation deserving an 
equitablee allocation of wildlif e benefits. In addition to this, while the various implemented or 
proposedd projects under the revenue-sharing programmes of community incentive measures 

AA detailed consideration of people included in the group is beyond the description of this chapter. However, 
att the national level KWS identifies almost 20 groups of potential stakeholders in conservation: ranging 
fromm government ministries, groups of local communities, business enterprises and local NGOs. 
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aimm to sensitise the local communities, there is a serious problem of the local people's failure 
too link these projects with conservation.4 

AA note on revenues of the protected areas on the mountain 
Thee economic revenue of the protected areas on the mountain is low and fluctuates as well. 
Ass we have seen, the annual national reserve stood at about Ksh. 95,500 in 1987 and 
Ksh.615,9000 in 1992 in gross terms, and several factors could be jointly responsible for the 
loww amounts of revenue. First, the protected areas in northern Kenya - in contrast with easily 
accessiblee protected areas like Maasai Mara and Amboseli Nationals Parks elsewhere in 
Kenyaa - are served by a poorly developed recreational facilities and low density public road 
infrastructure.. Secondly, the fact that road travellers are often exposed to risks of physical 
insecurityy discourages recreational access to the protected areas in the region. Thirdly, while 
thee geographical location of the area substantially disadvantages its economic revenue 
earningss from the non-resident recreational visitors, the low local value assigned to, and 
hencee low demand for, recreational services and low ability to pay for them could be 
responsiblee for a low economic revenue return too. Suffice to state that the Forest Reserve 
revenuess are generally generated locally, unlike the National Reserve/Park revenues earned 
fromm the resident and non-resident recreational visitors. A crucial point to note is that the 
revenuess of the magnitude generated by the protected area on the mountain have been shown 
too be unmatched by significantly high levels of area management costs (Emerton & Tessema 
2000).. Thus, the low economic revenue outcome caused by these factors is a crucial reason 
forr the economic infeasibility of conservation and sustainable management of the protected 
areass on the mountain. 

Thee sharing of conservation benefits is genuinely well-intentioned, but consistent with a 
narroww view of economic revenue returns from the protected areas. According to this stance, 
conservationn programmes are seen to benefit non-resident tourist visitors, and are supported at 
thee cost of rural populations living adjacent to protected areas, who are unable to meet their 
immediatee needs. In our opinion the contentious argument that the local communities living 
adjacentt to legal status areas obtain little to no accrued 'economic revenue' is a mistaken 
view.. Rural households do derive a wide range of benefits from such areas, but these are not 
quantifiablee in monetary terms. This observation is contrary to the popular view that 
conservationn programmes exclude local populations and are against the local communities' 
sentimentss that conservation efforts do not benefit them. Important biodiversity values are 
thosee with higher social welfare payoffs as opposed to private gains. There is a strong case for 
utilisingg the existing valuation techniques of non-marketed goods to relate rural households' 
usee of protected areas resources and economic revenue proceeds and the value embedded in 
publicc good attributes of conservation resources. 

Thiss is not to deny that conservation exercises exclude local communities in decision-
makingg stages and more importantly, fail to account for the pervasive heterogeneity between 
thee local communities, because of centrally determined decisions over biodiversity 
conservation. . 

466 Interview with KWS Warden, Marsabit branch, on 21 August 2000. The community-based conservation 
schemee was abandoned due to self-sufficiency problems within the KWS. 
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ManpowerManpower resources of the FD and KWS 
Marsabitt National Reserve, which encompasses both Marsabit Forest Reserve and National 
Park,, was reduced to its present boundary of approximately 2,000 km2 in 1960 (MDDP 1979: 
58).. The personnel of FD and KWS - the two main agencies that manage the protected areas 
onn the mountain - have an equally important share in the day-to-day monitoring of the 
protectedd areas, in different capacities (Figure 9.4). In this section we present some data about 
manpowerr resources and remunerations of both FD and KWS, although we make no claim 
overr the accuracy of these data, given that the information on manpower resources and their 
remunerationn are often considered confidential and difficult to obtain. In the next subsection 
wee will also address other manpower-related issues such as the divergence in remuneration 
andd working conditions between FD and KWS officials. 

ManpowerManpower resources of the Forest Department 
Accordingg to the district annual records, in the 1950s two forest guards adequately patrolled 
thee Forest Reserve on the mountain. This remark sharply contrasts with the department's 
currentt manpower levels. Intuitively, given the low resident population on the mountain by 
thenn and the higher population today, the need for more manpower to patrol and carry out 
surveillancee of the reserve can be understood. Still, while the population of the mountain is 
todayy about six times the level of the 1950s (see Chapter 4), the manpower level of the 
protectedd areas on the mountain increased by 40 and 70 times between the 1950s and recent 
years. . 

TableTable 9.10 
Stafff  resources of the FD, Marsabit station 
Year/post t 

Forestt Officer 
Forestt assistant 
Forestt guards 
Manuall  staff 
Clericall  officer 
Copyy typist/driver 

OverallOverall cost 
Housingg allowance 

1981 1 
1 1 
1 1 
5 5 

129 9 
1 1 
1 1 

--

1989 9 
1 1 
1 1 

29 9 
107 7 

1 1 
2 2 

--

No.. of staff 
1997* * 

1 1 
1 1 

(1) ) 
(2) ) 

233 (30) 
62 2 

I I 
1 1 

--

1998 8 
1 1 

--
21 1 
62 2 

1 1 
1 1 

--

1999 9 
1 1 
2 2 

21 1 
61 1 

1 1 
1 1 

--

Remunerationn (Ksh./year) 
1997 7 

113,250 0 
26,880 0 
30,437 7 
24,921 1 
54,180 0 
42,345 5 

72,411 1 

1998 8 
131,160 0 

--
44,486 6 
41,660 0 
64,200 0 
50,100 0 

73,675 5 

1999 9 
157,680 0 
52,450 0 
39,789 9 
31,730 0 
68,040 0 
25,830 0 

3,127,549 3,127,549 
86,098 8 

Note: : 
a.. The figure in brackets under the years marked with an asterisk (*) is the optimal number of staff for effective 

managementt of the forest. 
b.. The table does not include housing allowances for specific job positions. 
c.. Remunerations and housing allowance are annual amounts (Ksh.)/person, all figures rounded off to a whole 

number.. To get the total cost, average remunerations for each post are multiplied by the number of employees for 
1999.. The overall total cost excludes housing allowances. 

Source:Source: MDAR 1981; Marsabit District Forest Office (2000); Interview (DFO, 1997). 

Tablee 9.10 shows there was an apparent drop in the number of forest guards and manual 
(subordinate)) staff47 in 1989, even though these members of staff are important for extension 
services.. The forest guards mainly patrol (or control) the reserve resources against illegal 
harvests,, while the manual staff mostly help in seedling attendance and (re-) afforestation 

Earlier,, the department had a total of 56 personnel in 1980 for the entire District (MDAR 1980) 
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exercises.. Indeed, the level of subordinate staff of the department was stated to be below the 
optimall  human requirement for effective monitoring and conservation of the forest ecosystem 
(Districtt Forest Officer, Marsabit, 1997, pers. comm.). The stated optimal number of 
personnell  would, on average, impose manpower costs on the department by more than 44 per 
cent.. In 2000, the department also suffered manpower loss, due to scaling down of public 
servicess under the Structural Adjustment Programme's retrenchment exercise. Whilst a major 
falll  in the number of technical staff indicates a weakening in the provision of support services 
byy the department, the recent rise in the number of forest guards may signal intensified 
pressuree of use on forest resources and thus the need for effective day-to-day patrolling of the 
forestt reserve. 

Thee table also gives the status of staff in descending rank. Conversely, the annual 
remunerationss do not conform to the rank of individual officers. There are two possible 
reasonss for this discrepancy.48 Firstly, government officers are frequently transferred from 
onee work place to another and thus the stated salary figures for different years could easily be 
forr different persons. Secondly, government remunerations are not determined by individual 
rankk per se, but are also influenced by the number of years of work experience. It is possible, 
forr example, for a low-ranking but long-serving officer to be paid a higher salary than a high-
rankingg officer with only few years of work experience. Despite the mismatch between rank 
andd salary amounts, the information is as a whole very useful in providing data on annual 
manpowerr costs incurred through the protection of the reserve. Based on the total 
remunerations,, the total manpower cost of National Reserve management alone is about Ksh. 
33 million annually while the average annual housing allowance is over Ksh. 70,000. 

ManpowerManpower resources of the Kenya Wildlife Service 
Thee difference between the current manpower resources and potential requirements of the 
agenciess indicates below-optimal monitoring and enforcement of the regulatory conservation 
lawss (Table 9.11). Again, the number of game rangers directly in charge of day-to-day 
patrollingg of the park resources was stated to be below the optimal human requirement for 
effectivee monitoring and efficient conservation of the park (Biodiversity Officer, Marsabit, 
1997,, pers. comm.). A sub-optimal staff endowment of the legal status areas, when naturally 
comparedd against the rapid population growth on the mountain, reduces the probability of 
detectingg of illegal harvest of resources therein and thus encourages an open access regime to 
thee protected areas resources. The constraint of limited staff resources poses problems not 
onlyy for enforcement of the conservation laws relating to resources in the protected areas, but 
alsoo for the effective monitoring of wildlif e outside the protected areas, such as the wildlif e in 
dispersall  areas. 

Thee total salary cost of the KWS-managed protected areas alone exceeds Ksh. 8.5 million 
perr year. This figure is a benchmark cost of the conservation exercise. The KWS shows more 
thann two and a half times the financial resource endowment compared to the FD in terms of 
salaryy for workers only. The relatively high level of financial resources might also help KWS 
too reallocate resources more effectively and to better manage areas under their mandate 
comparedd to the financially weak FD. 

488 The high rank officers are, however, accorded other fringe benefits, for example in terms of a better 
householdd allowance and access to miscellaneous resources, vehicles and so forth. We are also aware that 
duringg the 1998 and 2000 surveys the forest officers at the station were different people. 
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TableTable 9.11 
Stafff  resources of KWS, Marsabit National Park/Reserve 

Year/post t 

Wardenss staff 
Sergeants/corp. . 
Rangers s 
S/staff f 
Others s 
TotalTotal (cost) 

1978 8 

---
--
15 5 

--
13 3 
28 8 

1979* * 

--
--
25 5 

--
19 9 
44 4 

Stafff  structure 
1990-93 3 

3 3 
9 9 

29 9 
16 6 
9 9 

66 6 

1994-96 6 

2 2 
8 8 

41 1 
10 0 
11 1 
72 2 

1997-98 8 

4 4 
6 6 

37 7 
8 8 

11 1 
66 6 

1999 9 

4 4 
6 6 

33 3 
5 5 

11 1 
59 9 

Remunerations s 
1999 9 

404,040 0 
182,040 0 
120,000 0 
105,000 0 
122,040 0 

(8,535,840)c c 

Notes: : 
a.. The figures for the 1990s refer to the mean number of staff. The salaries are annua]i.sed remunerations (mean 

scale). . 
b.. The figure marked with an asterisk (*) denotes manpower requirement as anticipated in 1978. 
c.. Remunerations and housing allowance are annual amounts (Ksh.)/person, all figures rounded off to a whole 

number.. To get the total cost, average remunerations for each post are multiplied by the number of employees for 
1999.. The overall total cost excludes housing allowances. 

Sources:Sources: KWS Office, Marsabit branch (2000). 

FigureFigure 9.4 
Stafff  structure of FD and KW S compared, 1990 - 2000 
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Notes: : 
a.. Forest-all and KWS-all denote all manpower of the FD and KWS, combined. 
b.. Fguards means forest guards. 
c.. Rangers stands for game rangers. 

Source:Source: FD and KWS, offices, 2000. 

DifferentialDifferential working and material conditions between the FD and KWS 
Thee KWS and the FD jointly manage the protected areas on the mountain. The necessity for 
jointt management stems from the importance of forests in providing a wide range of goods 
andd services, including providing a habitat for various wildlif e resources. The joint 
managementt venture came into force under a Memorandum of Understanding (MoU) 
endorsedd in 1991. This means there were, on average, about fifty  people (about 21 guards and 
333 rangers) to patrol and survey the protected areas on the mountain by 2000. With this 
manpowerr endowment, the authorities can, in theory, effectively patrol and survey the legally 
protectedd areas. At about 58 km long, and with stated manpower of 21 forest guards, the FD 
alonee can patrol a distance of approximately 3 km per person along the perimeter of the forest. 
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Thus,, essentially the area has sufficient manpower. At the moment, however, there is a 
seriouss lack of resources and incentives to raise the confidence of the staff are needed. 

Thee number of the KWS game rangers has declined since 1996. The numbers of rangers 
aree also stated to be limited as is the case with the forest guards. However, the working 
conditionss of forest guards and game rangers differ. KWS's recent technological change in 
termss of the adoption of walky-talky radios has greatly improved effective patrolling and 
communicationss between the main office and the outpost makeshift camps around the 
mountainn (e.g. at Songa) and outpost stations like Ngurunit. The KWS also has better 
financialfinancial resources and better-equipped vehicles for surveillance. 

Thee point we would like to make is that the contention between the authorities is deeply 
basedd on reward, where KWS officials are relatively better remunerated compared to the FD 
staff.. As demonstrated above, the KWS commands substantially higher financial and human 
resources.. It is also clear that the employees of the agencies are remunerated differently. The 
differencess in salaried payment could partly be due to differences in the level of formal 
educationn attained. Even so the daily tasks of, for example, forest guards and game rangers 
aree somewhat comparable. Yet still we see the latter are paid three times more than the 
former.. The difference in financial resources endowment has also been a bone of contention 
betweenn the FD and KWS. For instance, in cases where a forest permit license is to be signed 
byy both FD and KWS, the latter often viewed the former as if it were selling forest products in 
orderr to fuel their only old Land Rover. In addition to this, poor rewarding of the forest 
guardss has at times led to the acceptance of unauthorised payment in return for forest 
products.. More importantly, there are differences in opinion about the values of biodiversity 
onn the mountain. Of course, the local communities acknowledge the important biodiversity 
valuesvalues as being those which are immediate or medium-term production and consumptive 
values,, while those of the conservation agencies cover a wide range of indirect values, 
includingg public goods. The mismatch of biodiversity values between the local people and 
conservationn agencies causes concern about the effectiveness of management of protected 
areas. . 

Thee importance of staffing for conservation purposes is widely recognised (KWS 1990), 
butt often constrained by lack of financial resources (Perrings et al 1995). Our guess is that 
thee critical manpower needs are seriously blurred by poor data on wildlif e populations which, 
inn turn, is caused by a lack of regular monitoring of specific wildlif e species numbers prior to 
andd after dispersal into the areas outside the protected zones. This implies that actual wildlif e 
numberss remain vague and that the importance of increasing the number of personnel in 
conservationn efforts is not emphasised enough. The importance of adequate staffing levels as 
welll  as their effectiveness in conservation will be unclear as long as exact data on wildlif e 
populationss remains vague. 

Thee manpower status of protected areas provides a critical insight into cost and 
managementt practices in general. The manpower resources determine the effort of 
enforcementt of regulations regarding access to legal status resources and also influence the 
probabilityy of detection of infringements of restricted access. Information related to these 
issuess is very scant and also considered secret. However, between 1980 and 1983, of 125 
peoplee charged with forest offences, the imposed fine totalled Ksh. 15,055 and 31 people 
weree imprisoned. Again in 1996, five people were fined Ksh. 2,000 each for illegal grazing in 
thee park and three other people were arrested for cutting down of trees in the reserve (KWS 
office,, 1999). The compounded charges imposed on individuals for offences against illegal 
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resourcee use are often based on the assessment of the damage inflicted on the protected 
resourcess by such illegal uses. However, the guideline for relevant charges is centrally 
determinedd at the national level and this often fails to capture realities of resource situations 
onn the ground. 

Thee efforts of the main conservation agencies on the mountain have faced challenges and 
theree are also clear-cut differences in conservation resources between the FD and KWS. The 
statee of the FD has been declining over the years. In about 1981, the FD had one old Land 
Rover,, one lorry, one tractor and one old tractor. About twenty-years later, by 2000, the 
departmentt had only one very old Land Rover which could only be bump-started, KWS had 
fleetss of vehicles (some fitted with walky-talkies). Again in 2000, external sources revealed 
thatt the FD desperately needed to sell a tractor-load of firewood to raise money for petrol and 
financefinance regular forest patrol. This is notwithstanding the fact that sufficient staff, funds and 
materiall  are the main components for effective protected area management. The department's 
poorr resources suggest a weak enforcement of the forestry regulations. The FD suffers from 
acutee shortages of funds, personnel and equipment. 

Anotherr concern is the difference in training expertise between the personnel of agencies. 
Anyy serious policy shift in conservation between these bodies should focus on long-term 
integratedd planning and inter-disciplinary training of manpower. 

Followingg the differential resource endowment between KWS and the FD (with FD in the 
weakerr position) some scholars (e.g. Walubengo 2002; Gachanja 2003) advocate the transfer 
off  jurisdiction over some forests in Kenya to KWS. Such suggestions would have direct 
implicationss for policies on forest resource use, since KWS conservation policies tend to 
restrictt consumptive uses rather than allow limited local access and use of forest resources as 
iss the case under the forest policies. In the short term, conservation measures should therefore 
addresss the resource needs of the FD (for example through better budgetary appropriation), 
andd also aim to boast the morale of the forest guards and the policing arm of the department. 

Economics,Economics, politics and conservation programmes 
Financiall  incentives are a common feature of conservation programmes since the absence of 
financiall  benefits to local communities is one reason why conservations efforts are typically 
unsupportedd by such communities. Nevertheless, conservation programmes do yield 
substantiall  non-market benefits, and these should be taken into account. One problem with the 
evaluationn of conservation schemes is that the value of the non-market benefits of 
conservationn is typically neglected. 

Onee of the fundamental reasons given for conserving nature is that it is for the 'good 
off  the general public' and this is certainly a concern for the central government. In odier 
words,, the success of conservation programmes depends greatly on political will which is in 
factt essential for conservation objectives to be attained. In this regard, we see that the central 
governmentt ratifies all the international treaties on behalf of its citizens. Thus, economic 
reasonss for conservation link up closely with the political will of the general government to 
supportt conservation programmes. Similarly, the recent threats of forest conversion to other 
landd uses in Kenya demonstrate the powerful force in the government machinery to enable 
successfull  conservation goals, or undermine them. In addition, the priority assigned to 
conservationn is likely to have a major influence on the government's budgetary allocation for 
conservationn programmes, among other factors. Although they are often regarded as being 
worldss apart, economics and political will reinforce each other in guiding the conservation 
outcomee of a country or conservation programmes. 
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Currentt conservation concerns about the forest 

Thee main conservation concerns on the mountain relate to rapid population growth and 
increasingg demand for forest products, problems of wildlife-human conflicts and pressure of 
humann activities and livestock on forest ecosystem resources. We deal with each of these 
factorss below. 

HumanHuman population growth around the mountain area 
Thee rapid population growth is a major threat to conservation efforts on the mountain. The 
areaa of Marsabit Mountain settled by humans covers a total area of 2,055 km2 which, 
accordingg to the 1999 census, accounted for 3.4 per cent of the total area of the district. The 
totall  mountain area49 accounts for about 13 per cent of the total area of the district and 
accommodatedd about 31 per cent of the total population in 1999 (GoK 2001a). Since diverse 
ethnicc groups inhabit different sides of the mountain, one question that comes to mind is how 
thee geographical distribution of the rural households affects the use of forest resources. 
Chapterr 4 showed that the mountain as a whole realised substantial population growth over 
thee last three decades. However, the human population is unequally distributed across the 
mountainn zones. On the basis of sample villages of the study, Table 9.12 compares population 
densitiess on the eastern and south-western side of the mountain over the last three decades. 

Thiss table shows human population and densities for three administrative units on the 
mountainn and their changes over time.50 Ln administrative terms, these three zones together 
constitutee the mountain's Central Division. These three sites together also indicate pockets of 
humann habitation on the mountain. The zones correspond to the distribution of the various 
ethnicc groups on the mountain. A range of ethnic groups, such as the Boran, Gabra, Turkana, 
Sakuyee and Burji, inhabit the eastern side of the forest reserve, whereas Rendille and 
Samburuu (including Ariaal) are the main groups occupying the southern wings of the 
mountain.. Members of the different ethnic groups live in the town as well. 

Marsabitt Town and the eastern region of the mountain have a higher human population and 
higherr numbers of households, but a smaller land area relative to the southern region. As 
Tablee 9.11 clearly shows, human populations are more densely concentrated in Marsabit 
Townn than in the other two areas, and on the eastern side of the mountain more than on the 
southernn side. By 1979, the eastern wing of the mountain had a higher density than Marsabit 
Townn and this relative concentration reversed during the later two periods. During the latter 
years,, Marsabit Town had a population density that was almost twice as high as the eastern 
sidee and six (in 1989) and five (in 1999) times more than the southern areas. The eastern side 
off  the mountain supports a population which is almost three times as high as the southern side 
perr square kilometre. Faced with uneven population distributions we would rationally expect 

499 To estimate the total mountain area as a percentage of the total area of the district we use the total protected 
areaa on the mountain (1,830 km2 - 3 per cent), Marsabit West (4,035km2) and Marsabit East (2,250km2) 
(Schwartzz et al. 1991: 78, 93 and 96). Marsabit West is relatively drier than the East and therefore less 
suitedd for crop production, except in a few crop seasons of above average rainfall. Marsabit West is also less 
settledd by humans and largely used as 'commons' for livestock grazing. 

500 The 1969 National Census used different counting centres to the latter censuses. This makes their 
comparisonn with the later census difficult, if not impossible. 
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individualss and families to re-allocate between the mountain zones, moving towards the less 
denselyy populated localities. 

TableTable 9.12 
Population,, area, number of households and density of sites on the mountain 
Zone* * 
I.I. Marsabit Town: 

2.2. Eastern side: 

3.3. South-western side 

Year r 

1979 9 
1989 9 
1999 9 

1979 9 
1989 9 
1999 9 

1979 9 
1989 9 
1999 9 

Population n 

8,739 9 
15,175 5 
17,749 9 

6,042 2 
10,188 8 
12,345 5 

2,487 7 
5,322 2 
7,351 1 

No.. of households 

1,964 4 
3,408 8 
3,982 2 

1,379 9 
2,226 6 
2,761 1 

587 7 
1,311 1 
1,601 1 

Areaa (km'') 

999 9 
478 8 
472.8 8 

489 9 
603 3 
614.8 8 

602 2 
974 4 
990.2 2 

Density y 

8 8 
32 2 
38 8 

12 2 
17 7 
20 0 

4 4 
5 5 
7 7 

Notes: : 
1.. Marsabit Town includes Central and Daka-baricha. 
2.. The eastern side includes Dirib Gombo, Sagante and Badassa. 
3.. The South-western side includes Kituruni, Karare and Hula Hula. 

Source:Source: Kenya Population Censuses (GoK. 1979,1994a and 2001a). 

Thee imbalances in population distribution, with higher human densities in some areas of 
thee mountain than in others, to some extent suggest that restrictive forces are at work in the 
redistributionn and relocation of the population. In this respect, families and individuals may 
migratee to Marsabit Town. On the contrary, it is not feasible for a family or an individual 
belongingg to one group occupying one region of the mountain, to relocate him/herself to 
anotherr area freely. Transfer of any piece of land within a given area is entrusted and 
controlledd by a committee of elders - the Land Committee. Language (in some cases) and 
restrictivee institutional barriers such as controlled land allocation and closely censored 
proceduress by elders of a specific group to members of another group account for the 
observedd imbalance in population distribution. Similarly, elders also apply restrictive land 
acquisitionn procedures to any land to be acquired through institutional land arrangements, 
suchh as buying and selling. Thus, elders necessarily endorse the effective acquisition of any 
piecee of land collectively. The committee may refuse or agree to acknowledge land 
transactionss according to the veto power vested in them by the community. The elders 'act of 
landd control' also applies between regions and according to ethnic groups. For example, in 
2000,, Ariaal elders of the Lorokushu clan halted initial land marking around Go f Bongole 
(nearr Karare) for farm plots by some Rendille families by involving the KWS office (Warden, 
KWSS Marsabit 2000, pers. com.). The argument used was that this land is within the 
protectedd area, and it serves a double purpose of dispersal corridor out and into the Park and 
off  being part of the wildlif e dispersal area. 

AA consideration of relative changes in human populations and the number of households 
matterss when assessing the use or extraction rates of resources at regional level. It has 
recentlyy been questioned what threatens environmental resources (and biodiversity) most: 
populationn growth or shrinking household sizes which go together with an increasing number 
off  households (Liu et al 2003, Keilman 2003). It is conceivable that even if population 
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growthh rates slow down over time, a rapid growth in the number of households may be an 
importantt variable in increasing demand for forest resources. This begs the question of 
whetherr changes in the use of environmental resources could best be assessed on the basis of 
populationn growth rates or on the basis of household growth rates. It is worth considering the 
relativee changes in both growth rates - those of the population and those of the consumption 
unitss - the households - and contrast these changes between the eastern and the south-western 
sidee of the mountain vis-a-vis the growth rates of the town (Figure 9.5). 

FigureFigure 9.5 
Growthh rates (%) in human populations and number of households on Marsabit Mountain 
a.. Population growth rates tT , ,, . 

rr  & b. Households growth rates 

Source:Source: GoK. (1979, 1994a, 2001 a). 

Thee changes in the human population and the number of households show dissimilar 
growthh rates across the zones. For the town, the annual population and household growth rates 
aree the same between the years. Both growth rates vary, however, between the eastern and the 
southernn sides of the mountain. With a growth of about 8 per cent per year between 1979 and 
1989,, the southern side of the mountain shows substantially higher growth rates in the 
populationn and the number of households than the eastern side and the town, where growth 
ratess are about 5 per cent. These percentages are relatively lower in the town than on the 
easternn side in 1989 and 1999 and remain highest on the southern sides. The figures 
demonstratee a slow-down in the mountain's populations, particularly in the case of the town. 
Onee aspect that is common to all the three zones is that the annual rates of growth are higher 
betweenn 1979 and 1989 compared to the 1989-99 period and the overall period growth rate of 
1979-99. . 

Relativelyy speaking, for all the three locations the annual population growth rates remain a 
bitt higher than the relative change in the number of households between the years. This means 
thatt the changes in human population are still an important consideration in the case of 
Marsabitt Mountain, compared to the rates of changes in the number of households. The 
variabless are equally important for the town area. It may still be worthwhile to base an 
investigationn of pressure on, or demand for, resources on the human population numbers. The 
questionn of whether the change in household numbers is a more appropriate indicator for 
pressuree on forest resources is not yet relevant for the situation on Marsabit Mountain. 

PressurePressure of human activities on forest land 
Presently,, the mountain supports arable agriculture, where many families own farms to grow 
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maizee and beans - the main food crops (Chapter 12). The arable activities on the mountain 
contributee over 80 per cent to the total crop production in the region (Adano 2000). Some 
horticulturall  crops like kale (sukuma-wiki), tomatoes and onions are also grown under micro-
scalee drip irrigation throughout the year. The crop cover has grown considerably over the 
years.. In 1958, there were only 48 farms (shambas) on the mountain, totalling 257 acres, and 
theree were about 1,557 acres of farm in 1961. By 1998 there were 4,173 farms covering 3,056 
ha511 (MDARs 1958, 1961, 1998). Based on the 1999 Census results, nearly 31 per cent of the 
district'ss population live on the mountain. The changes in the human population resulting 
fromfrom human settlement and rapid population growth indicate a crucial increase in demand for 
arablee land and woody resources. The increase in the human population also influenced the 
wayy resources are utilised and has consequences for the protected areas on the mountain. 

Gachanjaa et al. (2001) say that the forest is threatened by land-use conversion and farming 
encroachment.. However there are no squatters' settlements or cultivation practices within the 
forestedd areas (Ochanda et al 1981; MDAR 1984; McHugh 1994). A close scrutiny on the 
basiss of this claim of forest loss also shows no evidence of the forest within the beaconed area 
thatt has been converted into competing uses. The original plan for putting in place a forest 
boundaryy using beacons affirms this too: 

Externall  boundaries, including the concentric ring of grazing reserve round the Forest Reserve, as 
welll  as internal compartment boundaries, will be demarcated with ant-proof (olive) posts, mounded 
orr with stone cairns where the ground is rocky. ... Post and/or cairns will be serially numbered for 
easyy reference to the boundary. ... The actual boundary line will be broadly cleared to aid fire 
fightingfighting activities wherever there is fire danger and where such lines run down into valley on a 
steepp slope they will be wash stopped to prevent erosion. It should be the duty of patrolling Forest 
Guardd to replace all posts or cairns displaced by game immediately. Owing to the prevalence of 
elephants,, buffalo and rhino posts will be sunk 60 cm (2 ft.) into the ground with only 30 cm (1 ft.) 
abovee ground to prevent their being used as rubbing posts and being knocked down (PC/NFD5/4/1, 
1945:: 11). 

Thee forest boundary was created with compartments where livestock grazing was to be 
allowedd and where it was not, and also with a clearance of its boundary zone to act as a 
firebreakfirebreak front. A Landsat imagery of 1973 revealed the forest extent to be 13,675 ha, but 
dismissedd any on-going depletion of the protected forest (Ochanda et al. 1981: 8). It is often 
confusingg as to what constitutes a forest area, because the gazetted forest area on the 
mountainn also includes non-forested areas, but with possible afforestation (ibid.). The core 
(innerr compartment) of the protected forest remains the area within the original 142 beacons. 
Althoughh the boundary of the originally gazetted forest might not have changed over the 
years,, the area of the protected forest within the beaconed areas53 might be undergoing a 
'thinning'' effect owing to pressure of resource use by the rural households. Today the 

Alternativee source records indicate an increase in registered farm plots from 1,000 ha in 1993/94 to 1,693 ha 
inn 1999/00 (Marsabit County Council, Land file, 2000): a constant annual increase of roughly 11 per cent 
overr the six-year period. The small number of farm plots from this source could be due to people evading 
thee annual land rent (tax) once a given farm holding is registered with the council. 

522 Marsabit District Annual Report (1981) and McHugh (1994) indicate that some beacons are currently 
missing,, but report no encroachment on the Forest Reserve within the beaconed area. The missing beacons 
could,, however, not be replaced due to lack of funds and was not carried out using Forest Guards as clearly 
statedd in the plan. 
Thee 'beaconed area' as used here refers to the forested area on the mountain as demarcated and enclosed 
withinn the beacons by the English colonial administration in the 1950s. 
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problemss of encroachment on the forest and extensive human uses therefore require 
diametricallyy opposed responses to redress and contribute towards improved conservation 
practices. . 

Whilee these sources sketch out the status of the forest, they fail to address the underlying 
causess of the problems. The total forested area on the mountain seems to be in a dynamic state 
overr time. The vegetation cover of the mountain might well have reduced due to increased 
settlementt and clearance of bush for farming, but the mountain also gained tree cover from 
plantingg by individuals on their private plots or around homesteads. In Kenya, the control 
overr government land within human settlement areas is vested in the County Council and it is 
onee of the objectives of the FD to advise such public institutions to reserve some of the land 
theyy control for afforestation purposes. Alternatively, the department may, where feasible, 
carryy out such afforestation themselves {see MDDP 1979). One example was the planting of a 
numberr of hills around Marsabit Town with trees54 in the 1980s. Out of an estimated 22 ha of 
Manyattaa Otte hill afforested in 1984 (with joint use of forest labour plus a cash outlay of 
Ksh.. 129,000) 50 per cent of the plantation survived (MDAR 1984: 95). This hill has recently 
beenn partly cleared of trees for human settlement. Thus even though areas planted with trees 
inn the past are cleared for human settlement - therefore rendering past afforestation 
expendituress a waste of money - some trees still grow around the recently settled areas on the 
mountain. . 

IncreasingIncreasing demand of forest products 
Locall  communities derive several benefits and currently make intensive use of the forest (see 
Chapterr 13). Water resources, fuel wood and poles for construction are the main direct 
benefitss from the forest today; incomes from annual forest revenues through benefit-sharing 
agreementss remain negligible. In 1989, some estimates indicate that the forest ecosystem 
providedd over 80 per cent of the water used in Marsabit Town (see previous chapter). The 
mountainn areas support over 37,000 people and 80,000 livestock (Adano 1997). By 1997 
aboutt 8,400 households extracted well over 4,200 tons of fuel wood each year and an 
estimatedd 30,000 livestock are watered in the forest every other day during dry seasons (Inter-
Aidd 1993; Adano 2000). 

Thee current level of forest product use affects the condition of the forest and its long-term 
ecosystemm services. Although the forest policies are relatively flexible and allow the local 
communitiess limited access to the protected forest, forest conservation in Kenya is hard to 
reconcilee with traditional resource management by local communities. The local communities 
thereforee lack incentives to protect the forest ecosystem. As long as the benefits of access 
exceedd the costs of harvest, including the anticipated costs of prosecution if caught under the 
illegall  harvest rule, it wil l be beneficial for them to harvest forest products. Indeed, the illegal 
harvestingg of forest resources is becoming an increasing problem and is a threat due to the 
selectivee exploitation of indigenous trees with high market value and energy output such as 
thee Olea (brown olive) and Teclea nobilis which are used for, among other things, charcoal 
burningg (MDP/GTZ 1997; Adano 2000). In 1986/87 a Presidential Decree was issued which 
bannedd indigenous timber exploitation and extraction from local forests in Kenya (IUCN 
1992).. Following this regulation and in anticipation of intensified forest exploitation, the use 

544 In 1986, over 30 ha of Kofia Mbaya hill was planted (MDAR 1986: 18). Again in 1989, an area of 7 ha of 
Manyattaa Chille (charcoal burners village) hill was planted with trees, which realized 50 per cent survival 
ratee (MDAR 1989:20). 
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off  animals (mainly donkeys) for draught power to transport forest products was prohibited 
andd Marsabit Prison's carpentry workshop was closed down for the first time in 1989. 

Thee idea of community-based conservation was launched in the 1990s with a view to 
improvingg the situation for local communities who were legally prohibited access to protected 
areass during the period from the 1940s to the 1980s. The co-management approach is 
primarilyy based on a sharing between the government and local stakeholders of the costs and 
benefitss associated with conservation efforts. However, the financial returns on protected 
areass are insufficient to cover sustainable management, let alone to enable sharing with local 
populations.. Like the past command-control instrument of protected area management, the 
communityy conservation approach has met with more failures than success (Game Warden, 
Marsabit,, 2000, pers. comm.). The widely supported community conservation paradigm of the 
1990ss targeted the provision of public utilities to rural communities and addressed the 
symptomss rather than the causes of demand for protected resources (Synott 1979). A failure 
too address local peoples' needs typically encourages them to ignore management rules of 
protectedd areas and thereby (directly or indirectly) promotes forest depletion. Yet this might 
nott mean that local communities undervalue forests, since they generate and sustain immense 
locall  benefits to the rural household. 

TheThe threat of hunting and poaching 
Gamee hunting, either for consumptive uses or trophies, poses a threat to wildlif e species. The 
dilemmaa of wildlif e conservation in Kenya and game poaching is a long-standing one. 
Salvadorii  (2000: 2) reports that in early 1898 Atkinson stayed at Marsabit for three weeks and 
hee killed 21 elephants in 21 days. Traditionally, most of the ethnic groups' hunted down game 
suchh as giraffe, oryx and antelope to complement their livestock meat supplies at times of 
seriouss food insecurity, as well as for trophies. For example, Boran and Gabra use giraffe-tail-
wigg {mart 'a in Boran language) as ornaments and make water-drawing or milking buckets 
(okhole)(okhole) from their hides. Among a lot of pastoral groups game is often seen as 'property' of 
low-castt poor families such as Waata and Ndorobo. 

Ass a general phenomenon throughout Kenya, the 1970s saw severe wildlif e hunting. For 
instancee during the wildlif e poaching crises of the 1970s and the early 1980s, elephant 
populationss declined by about nine times (from 170,000 to only 20,000), rhino populations 
droppedd tremendously from 20,000 to a mere 2,000 and recently the populations of endemic 
Hunter'ss antelope declined from 12,000 to around just 350 (Stelfox et al. 1981; Emerton 
1998).. The nationwide decimation of the game was mainly blamed on significantly increased 
poachingg using modern automatic weapons (such as AK 47 and G3 assault rifles instead of 
spears)) which has recently led to an increase in the kill-rate (Isack 1987). The civil war in 
countriess neighbouring Kenya and the resulting proliferation of arms greatly improved game 
killin gg effectiveness. In addition, local communities are often unwilling to cooperate with the 
governmentt in helping to report offences committed against the game laws because of the fear 
off  being criticised by fellow ethnic groups (MDARs, various years). 

Inn response, the Kenya Government enacted the Wildlif e Act in 1989 and also created an 
Anti-Poachingg unit within KWS. The threat of poaching was severe in Marsabit too and that 
wass also the reason for the translocation of the last few rhinos from the Forest Reserve. 

ProblemsProblems of human-wildlife conflicts 
Ass stated earlier, owing to pressure of human settlement on the mountain, 534 km2 of the 
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BoxBox 9.3 
Interactionss between biodiversity, ecosystem processes, economic production and management 
practices:: the example of browsing large herbivores 

Thee present biodiversity values on the mountain are the outcome of a complex interplay of ecosystem 
processes,, variations in the stock of environmental resources, management practices and feedback 
responsess from environmental processes (Holling 1973; Pimm et al. 1995; Perrings et al. 1994; 
Heywoodd 1995). These attributes enable complex ecological interacrions which may result in a vital 
floww of environmental services (Heywood 1995; Constanza et al. 1997). According to this view, 
systemss where productivity and biodiversity are very much intertwined are characterised by positive 
interactionss between biodiversity, economic production and ecosystem processes in the natural 
environmentt (Huston 1993). These interactions and the resulting flow of production and environmental 
servicess will ultimately determine the long-term value of biodiversity conservation. The impact of 
browsingg large herbivores and their withdrawal from the Forest Reserve is an example. 

Itt has been noted by several authors that changes in large mammal herbivores significantly affect the 
structuree and composition of plant communities (Doak 1992; Frank & McNaughton 1992; Peet et al. 
1999;; Bond & Loffell 2001). Large mammals have a negative impact on plant growth due to the 
mortalityy of plants that are intolerant to specific animal species. For instance, giraffe and elephants 
causee plant damage and high mortality through heavy browsing of different tree species and at varying 
treee heights (Bond & Loffell 2001). 

Studiess on the interaction between grazing and landforms point out that 'too much grazing may 
oftenn lead to land degradation and the loss of biodiversity, while too little grazing may lead to 
successionn from grassland to woodland and the loss of the grassland habitat (...) Not only is the level of 
grazingg important, but also the timing and the animals species involved' (cited in Watkinson and 
Ormerodd 2001: 234). This view does not take plant-specific responses to grazing pressures into account. 

Roquess & Andersen (2001) remark that the reduced frequency of forest fires and the displacement 
off  large herbivores might enhance plant mortality and thus promote primary productivity. Today there 
aree no giraffes within the reserve; we could not find any record of the last time giraffes were seen on the 
mountainn and our guess is that they were last present in the 1960s. Their complete withdrawal and the 
recentt decline in wildlif e populations might have led to more successful growth rates of the trees that 
theyy normally browse and consequently bring about an expansion in the close canopy of the forest over 
thee years. Another likely effect of reduced browsing by large herbivores are increased biomass thickets 
andd enhanced primary productivity with synergic positive feedback on biochemical stocks and 
hydrologicall  processes of the reserve. However, occasional wildlif e use in the past reduced forest 
canopyy and induced a hedge effect, the withdrawal of which could improve vegetation biomass. 
Accordingg to Synott (1979: 11), in the past large mammals and livestock probably contributed to 
keepingg some parts of the vegetation in the reserve relatively open and to increasing erosion along 
watercoursess and around water holes. It should be noted, however, that such changes mostly result from 
severall  factors and processes, rather than that they can be attributed to a single factor. These factors and 
processess may influence plant growth and species diversity of the forest cover and improve the forest 
undergrowth.. By doing so, they shape the dynamics of die forest ecosystem since these changes 
accumulativelyy augment plant growth and raise the forest thicket. Successful plant undergrowth in turn 
improvess soil moisture that favourably influences activities of decomposers and feedbacks of nutrient 
recyclingg (Brinson et al. 1981). The decomposers feed on dead plant and animal matter, break them 
downn both physically and chemically and recycle elements and organic and inorganic compounds back 
intoo the environment (Bellows 1981). The end result is an increased humus layer through the release of 
organicc and inorganic compounds from dead plant and animal matter in a form that becomes available 
inn a useable form. Piping the water out of the reserve might also have increased the forest's soil and 
waterr conservation abilities. The outcome indicator of such measures comprises increased tree and 
shrubb density and groundcover of the forest. As a direct result of improved forest conditions, the 
temperaturee within the forest could have dropped allowing more moisture to become available to 
supportt plant growth. Shrub density could also have increased due to reduced fires and the removal of 
largee herbivores from the forest might have improved tree canopy, but ground cover species may have 
decreasedd due to excessive opportunistic livestock grazing. 

555 A schoolboy was stamped on by an elephant in 2000 at Karare and there were evening raids on residents and 
livee fences were destroyed at Hula Hula. 
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forest-basedd resources, with limited access only permitted via concessions. That time the 
herderss moved away from the mountain area to the surrounding lowlands and some migrated 
too southern Ethiopia, especially the Boran cattle keepers (MDARs 1950s). Secondly, the strict 
conservationn polices on the wild gathering of forest honey and wildlif e hunting for trophies 
andd consumptive uses limited such resource uses. These measures are, however, in line with 
broaderr conservation goals in the interest of tiie general public. Thirdly, and more 
importantly,, the infrastructure investment in the piped water system outside the forest reserve 
iss currently utilised for irrigated agriculture, and greatly benefits the local consumers (see 
Chapterr 15). Fourthly, the forest permit license requirement is intended to control access to, 
andd regulate local use of, the forest resources, although there is a problem as regards open 
accesss (see Chapter 13). Finally, the resource-use policies on protected areas indirectly limit 
thee expansion of livestock grazing areas on the mountain and of cultivation land on the 
relativelyy fertile areas bordering the protected forest areas that would result from the 
increasingg demand for these resources with rising population numbers. It is probable too that 
individuall  farm sizes and the restrictive grazing control policies have a negative influence on 
householdd livestock investment decisions56 - issues which need further investigation in the 
future. . 

Thee past accounts of the state of forest resources signal improved ecosystem functions and 
benefitss embedded in long-term goals of conservation efforts. This may mean that, for many 
centuries,, the forest maintained a dynamic stability despite the effects of climate variations, 
firee and livestock (cf. Synott 1979). The improved condition of the Forest Reserve since the 
1930ss (see also Box 9.3) may indicate that the investment in protection measures by 
governmentss and conservation agencies are successful in the long run. The increased buffer 
capacityy of the ecosystem created by the conservation measures in the 1940s and 1950s and 
todayy proves that long-term benefits can be gained from conservation efforts. Hence the long-
termm marginal utility of conservation projects seems to be superior to the short-term high 
consumptivee value, low financial and economic return and high operation costs. 
Unfortunately,, that dynamic can be reversed and inherent benefits may not be realised in 
perpetuity.. Today the condition of the forest57 is influenced by climatic variations, the amount 
off  illegal grazing pressure, rapid population growth, intensity of forest use and the duration of 
wildlif ee confinement to the habitat. These issues affect the state of the habitat and have a 
directt impact on the diversity of its species. Paradoxically, excessive household use of the 
forestt resources affects the human economic production that relies upon it. In the light of the 
rapidlyy growing pressure of human and livestock uses on the forest resources, the forest 
ecosystemm may continue to maintain itself, despite it still being affected by periodic local 
catastrophess such as recurrent droughts. While past conservation measures have gone a long 
wayy to benefiting current inhabitants of the mountain, the main present-day conservation 
concernn is not pressure of forest land conversion to farmland, but the pressure of intensive 
forestt resource use. The poor resource endowment of the FD, in the face of low revenue 
collectionn and property rights are presently of immense concern. 

Wee are aware also of families who moved away from the mountain after they invested in livestock. 
Duringg the recent post El Nino drought of 2000, elephants frequently roamed outside the forest to Marsabit 
town.. When some sources pointed out that the forest could be open for livestock grazing, some stock owners 
remarked:: 'What grazing is left in the forest that is available to livestock, if elephants are all the time outside 
thee reserve searching for food on our farms?' A stray elephant killed a man on the north-fence side of 
technicall  school as he walked home to Manyatta Ginda from the town. 
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Conclusions s 

Marsabitt Forest Reserve was gazetted during the British East African Protectorate for the first 
timee in 1932, which makes it the oldest protected forest reserve in Kenya. It is one of the six 
protectedd areas in Marsabit District and partly overlaps the Marsabit National Reserve and 
Marsabitt National Park. Since each type of legal status area has its own access rules, such 
overlappingg and unclear boundaries lead to the violation of access and resource use rules. 
Thiss is an expression of one of the key dilemmas in forest conservation efforts: the need to 
reconcilee global and regional environmental values such as biodiversity conservation and 
watershedd protection with direct livelihood values such as the need for farming and grazing 
landd and forest products (including game). Even during the 1930s and 1940s, the colonial 
administrationn reported intense pressure on forest resources from livestock grazing, frequent 
forestt fires and rampant poaching of wildlif e in the region. Additional negative assertions 
weree clearly reflected in numerous reports on the problematic water situation on the 
mountain,, soil erosion and reduced wildlif e numbers (MDARs, various years). The fact that 
thee small crater lakes (in the forests) on the mountain dried up four times, as we have seen in 
Chapterr 8, was a warning sign of stressed ecological conditions and the natural response of 
thee forest ecosystem to the pressure of use. In response the colonial administration instituted a 
numberr of measures to counter the problems. It extended the area of legal status forested areas 
onn the mountain, employed forest guards to patrol the forest, dug moats around the forest to 
minimisee risks of bush/grass fires and developed a number of springs in the reserve and piped 
waterr into the open area outside the forest area for human uses. Also, cattle branding was 
initiatedd in order to limit the livestock population on the mountain to about 10,000 cattle and 
planss were proposed to issue grazing control and forest concessions. In retrospect, indications 
off  improved water yields and thus proof of rejuvenated forest-based water sources were 
reportedd as long ago as in the late 1950s. Moreover, we have seen multiple benefits continue 
too accrue to the region over time as the forest ecosystem recovers. 

Unfortunately,, most forest values are not quantifiable in economic and monetary terms. 
Forr this reason, revenues accrued from protected areas are not even nearly enough to cover 
thee costs of protection, resulting in inadequate manpower and material resources for the 
agenciess responsible for the protected areas (the FD and KWS). This in turn results in 
inadequatee monitoring and forest management, as well as infringements on restricted access 
andd illegal forest resource use by local communities who depend on these resources. The 
KWSS is better equipped to carry out its task than the FD, making the forest guards susceptible 
too bribing. In order to render forest protection more effective, the FD especially should be 
betterr equipped with human, financial and material resources. Closing the gap between costs 
andd revenues would also create more space for revenue-sharing mechanisms with local 
communities,, which could create an incentive from them to support forest conservation. 

Ass Chapter 5 consistently showed, the mountain attracted human settlements and the 
numberr of permanent inhabitants increased. In the light of increased settlement on the 
mountain,, both the human and livestock populations increased tremendously over the years 
andd particularly during the last three decades (see Chapter 4). During these years, the 
mountainn area also experienced a series of serious droughts with the most severe droughts 
occurringg during the last decade. Moreover, the decade had the lowest mean and highest 
variabilityy in annual rainfall ever recorded. Despite this fact, the condition of the forest seems 
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too have improved. 
Thee forest and associated resources support the local economy in different ways, both 

directlyy and indirectly. The forest benefits the local economy and the rural households in 
termss of forest products, domestic water resources and source of water for livestock. These 
andd more forest benefits altogether place a premium on local efforts that enhance forest 
conservation.. As we have seen in the previous chapter, the present water benefits on the 
mountainn can in part be accredited to the water developments by the colonial administration, 
whereass the present chapter has made it clear that the condition of the forest benefited from 
conservationn efforts in the past. This indeed shows how local efforts to conserve forest 
ecosystemm functions and targets to achieve sustainable utilisation of forest-based resources 
cann produce local benefits, with the forest generating a wide range of societal benefits as well. 
Thee past forest conservation efforts today represent additional economic benefits of the forest 
protection.. There is greater need for participatory research to improve understanding and to 
facilitatee a linking up of rural economies with the regional or national forestry conservation 
policies. . 




