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Mountains span 20 percent of the landscapes in the world
and are the home to 10 percent of humanity. An addition 2 billion
people live downstream from them and depend on their water,
gragsland, hydropower, timber and minerals. Seven of the world’s
14 wopical “hotspots™ of endemic plants threatened by imiminent
destruction have half their areas in tropical mountains, The
forests, which ‘ocour in the West- Cameroon - Highlands, are
unique. They have one of the highest levels of endgmisin [n-the
whole -of Africa, particularly among: birds and vascular ‘plarits
Despite’ thelr scientific a‘xid*riat&ifxza?"I_'QSQUI‘@G potentials they. neve
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received little conservation attention and are therefore in critical
need of conservation consideration. The paper examines resource
manugement issues in the Cameroon Highlands and attempts to
conceptualize the management problems identified within the
global landscape. The paper finally links these mountain
conservation issues with resources management oroblems and
policy directions in the Republic of Cameroon. The current
concern over global climate chuange and bjodiversity decline
necessitates urgent action in the sustainable| management and
monitoring of changes in mountainous regions.’

Introduction

Mountains feature prominently in the landscapes of the
world, Roy (2001) estimates that they make up 20-percent of the
physical areas of the solid earth and are the home to 10 percent of
the world’s population. Furthermore, at least two billion people
depend on mountains for much of their food, energy source,
timber and minerals. As much as half of the world’s population
apd a large share of its biodiversity depend on mountain
watersheds for fresh water. Seven of the world’s 14 topical
“hotspots” of endemic plants threatened by imminent destruction
have half their area in tropical mountains, Mountains are a key
factor in mainteining both geopolitical and environmental security
and yet their faith has been largely ignored by gevernments and
organisations worldwide (Denniston 1995). In western Cameroon,
Volcanic activities in the last 100 million years has led (o the
formation of a chain of mountains of sux’ficientéhei ght and extent
for the development of one of the rarest of Wesf African habitats,
that of montane forest (macleod, 1986). ;

Despite their scientific importance and natural resource
potentials the montane forests of western Cameroon are receiving
little conservation attention. The International Council for Bird
Rreservation (ICBP) became seriously concerned about the future
of these forests, where eight threatened bird species occur (Collar
and Stuart, 1985; Stuart 1986). In 1983, the IC8P Cameroon
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Mountain Project was launched 10 investigate the conservatiin
status of selected montane forest areas in the region. Tre
Bamenda Highland Project and the Mountain Cameroon Projec:
were the outcome of these studies. These forests were once
widespread in the region but have been extensively cleared. The
rich volcanic soils on which they grow are among the most fertije
m the country. The arcd also has one of the highest populution
densities in Cameroon, The combination of these factors results in
an enormous Dressure 10 clear the remaining forests r1or
agriculture and  grazing. As a result of this neglect and
marginalisation, the mountains themselves, their biodiversity and
the people and their cultures are vuinerable to environmental,
socio-economic and potitical chunge,

The paper maps and exwinines the problems of sustaining
mountain peoples and tnerr environment and atempts Lo
contextualise the importance of mountains in the global landscupe
and their ecological significance as an aid to understanding the
linkage of mountain issues with natural resource management
problems and policy i1ssues. This is particularly important because
mountains with their sherp alztudinal gradients result in the
distribution of species :ma may change markedly during
environmental change and ma, be sensitive ‘indicators of
subsequent impacts to low.znds. This paper focuses on Mount
Cameroon, Mount Kupe, Mount Oku, Mount Mbiame and Santa
Peaks as case studies. However, the last rgmnants of these forests
(montane) are found in the regions of Kupe Nbonako, Kupe-
Manenguba, Manengubz, Bamboutos, Mambilla, Pinyin-Mbu,
Njising, Tubah, Mendekwe-Surnia Peak, Acha-Tugi, Mundum,
Tanbenken, Kikum and Ked:osam. '

Environmental History

The West Camerocs Highlands possess a unique flora and
fauna, with numerous encam:ic snecies particularly amaong the
birds and vascular plunis Tne migh and often very localised
degree of endemism is teceved to have arisen during the
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Pleistocene age when climatic changes forced tropical forests (o
retreat to the wetter mountainous areas of Africa, leaving tracts of
forests or “refugia’ cut off from one another: The most important
refugia exist in the arcas surrounding Mount Cameroon, Mount
Kupe and the Bamenda Highlands. The history of evolution and
distribution of montane forest species in cameroon has been
reviewed by Macleod (1986), Hamilton (1982, 1976), Diamond
and Hamilton (1980) and Stuart (1982). This is briefly
summarised here in order to present the evolution: of the unique
flora and fauna in a regional and global context.

It is generally believed that past climatic changes have
been instrumental in determining the present dnftributlon of forest
species, particularly of birds (Livingston, 1975). Evidence of
fluctuations in the Pleistocene climate initropical Africa is given
by Hamilton (1982). Prior to 12.000 BP the climate seems to have
been cold and dry. This must have resulted in the distribution of
montane forest species in the Cameroon Highlands which is much
different from that secen today. Since it was much colder then
(mean annual temperatures 5-7°C lower than plesmt) it is likely
that the montane forasts were displaced to lower altitudes. Since it
was also drier, these forests were probably more restricted than
they are now (Livingston, 1975; Hamilton, 1982). It is generally
believed that the wettest places today are likely to have been the
wettest places during this dry period (Livingstone, 1973). In
Cameroon, the wettest places are Mount Cameroon, Mount Kupe-
Nbonako area and the Bamenda Highlands (including Mt. Oku). It
is therefore likely that montanc forests of the Careroon
Highlands were restricted to these lower mountain slopes during
the last fplacmt*om and became important toxci,t rdugla for many
montane species of plant and animal.

The restricted and isolated dnbm,butlon of small
populations of montane flora and fauna in forest refugia is
believed to have resulted in speciation and sub speciation. Since
the period of isolation was fairly brief (around 20,000 BP years
before the temperature rose and the forest expanded) most

=
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differentiation was at subspecies level. Many of the montane
forest species have been unable to disperse subsequently from the
refugia and colonise other mountains, The refugia are thus
characterized today by a large number of endemic sub-gpecies.
Evidence for this theory is noticeable in the avifauna and
invertebrates, which have many endemic islands in the highlands
and this can be scen in the distribution of various plant specics,
small mammals, amphibians and reptiles. '

When the climate became mild and more humid, about
12.000 BP years ago, montane forests were probably displaced up
to higher clevations by lowland forests, whilst increased humidity
presumeably made it possible for the forests to expand beyond the
refugia to mountaing previously too dry to support forest. T
expansion of forests could have increased the opportunities of
colonisation for long distance wanderers, This could explain the
disjunct distributions of afromontane vegetation and birds in East
and West Africa (Hamilton, 1982). Moreau (1960) suggests that
the floral and faunal affinities between Hagt a d West Africa are
the result of a montane forest bridge which connected the two
regions duriné the northern glaciations. The West Cameroon
Highlands may stand as one of the last pillars of the previous
mountain forest bridge through which Western and Eastern
mountain fauna was connected, Whatever the explanation, the
West Camero?n Highlands exhibit the Western limits of typical
members of Bast African fauna (Alcipe abyssinica triceps, Apalis
pulchra, Silvigorex granti, and Glagoides demidorii thomasi) and
possess a vegetation with many Dast African affinities,
particularly the Podocarpus/Arundinaria formation.

Radiodarbon dates of charcoal collected from the upper
part of colluvium in the forest around the coastal plateau and
Mount Cametoon region show that human impact on the forests
can date back to 3000-2900 years BP. This is contemporangous
with the begibning of “Bantu migrations” into the region from
their supposed homelands  (Hori, 1986). Forest degradation
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Thirtydix species montane forest/big ‘_s};ufgg@m%bgammgrdcci from
Oku Mountain and other mountains. Two are/ endemic to' the
Bamenda Highlands (Macleod, 1986);' Collar and Stuart (1983)
identify four montane forest birds, which occur in the Bamenda
Highlands (Oku) as being threatened by habitat loss. These are
Bannerman's Turaco (one of the most threatened birds in Africa),
Banded Wattle-eye, Green-breasted bush shrike and Bannerman’s
Weaver. In addition to the montane forest species, a further 85
species have been regarded in sub-montane areas.
The mammal fauna is less weil known than the avifauna.
In the Mount Oku area of the Bamenda Highlands large mammals
are not abundant, due to indiscriminate hunting and forest
clearance, which continue to threaten many species and have
reduced them to small populations e.g. (Tragelaphus scriptus,
Panthera pardus), Three species of primates are known to occur in
very small populations these are the, Preuss’ monkey
i preussi), 'y onkey (Cercopithecus acthiops
papio.ignumbis). | Preuss’s monkey has been
classifiéd 'ag' ' endeangered’ by the “Internatioial\ Union! for -
Conservation - of Nature' and Natural/Regoyrces «(IUCN), saince
1978. Several smallimammals -h’wé;sUbS’p«%ciéSiWhicQ are endemic
to the Mount Oku ‘and Manenguba Mountain. This fauna is poorly
known, probably with relatively few specics occurring, An up-to-
date detailed survey of mammals, particularly bats is a necessity.
i In thel Mount Cameroon ‘region mammals such as the
elephants ‘are; endangered. Other ‘endungered animals include
‘Buroticus, Qephalophus dorsalis and Nandurria binotata. Several
species are vulnerable and those threathened include Galago
alleni, Epirrus ebu, Hylomyseus famosus and Loxodonta africana.
According to the Mount Cameroon Project threatened plant
species include Rattan cane (Laccosperma’ spp., Eremospatha
$pp-; Oncocalamush spp.), Eru or Gnetum africana (Afang), cola
C accuminatata and Cola nitida), Prunus africanus und
Enantia _choranthat,  Prunus  africanus,, Podocarpus and
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Arundinaria_alpina are threatened in the whole region (Balgah,
2001),

Reptiles; and amphibians have not béen systematically

collected. A faw species of frogs are only found on the main

peaks of the Bamenda Highlands and nearby| mountains where

they are usually confined to the mgntaﬂc;zoine; (Stuart, 1986).
These mauntains include Mount #Oky, ' M unt  Manenguba,
Bamboutos mountains, Obubu Plateay, Mumbila Plateau and
Tchabal Mbabo), Xenopus is probably:endemic to Lake Oku
(Stuart, 1986). The highlands are littered with several Crater Lake
basins that arehabitat to unknown Herpetofauna, In Mount Oku
the species of montane frogs are divided into two categories,
Those that can; tolerate deforestation (Leptopelis nordequatorialis)
and those’ that cannot tolerate deforestation and are threater ¢d by
further destruation . of the forest environment (Wornaria
bambutensis, C4dioglossa areas) (Macleod, 1986).

Montane, vegetation only remains as refugia. About 90%
of farest species are found in all the refugia. Thirteen (18%) of the
species are endemic to the West Cameroon Highlands. Disperis
nitida is narrowly endemic to Mount Oku and a few nearby
mountains. About 17 percent of the forest and forest edge species
are not. limited {o montane forests, Most of these are widespread -
and characteristic of disturbed sites. 56 percent of montane
species also occur on East African mountains while 32 percent
occur on a few- scattered mountain ranges to the west (Stuart,
1986). Moist montane forest is the climax community of the
wetter mountains of West Cameroon, It is charagterised by a low -
canopy at 10 - 20m with occasional trees up to 30m.tall, There

are rather few lianes, but the epiphyte load is 'very heavy with

many fems and bryophytes and ‘orghids, Species: richness
decreases with elevation, e ' ‘

Impacts of the Mountain Economy :
‘The montane forests are of great ecological and economic
importance. They contain a disjunct vegetation association found
|

|
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nowhere else in West Africa, and several endangered species,
‘which are tota ly dependent on these forests ffor survival. The
mountains have several Crater Lak& basing and are'catchments for
streams supplyjng many villages and towns and feeding some of
the major drajnage basins of the Niger, Coqgo basin and the
. The forests provide local employment and
instance, there is honey, woodcmvmg and the
extraction of eum bark for medicinal uses. These activities
contribute much to the well being of the people and are important
to the local economies and have potentials for improvement. The
mountains, ;ﬁir forests and lakes also thve strong cultural
significarce, fnods and services provided by the mountains to
those living in the region as well as to populations living in the
surrounding lowland areas further include:

- Water for consumption, irrigation, energy pxoductlon

Foods (from crop fields, domesticated and wild ammals)

' Wood for energy and constructionj

Non-timber fomst products (f;bi‘c fc:qutuff and mcdxcinal
plantg). ‘

* Mineral water from sprmg sources, There are more than
72 thineral and thermg-mineral spring sources in the
‘region, Some are being mdusmally and commercially
explpited:

The lserv:ces provided by the mountafn ecosystem include;
¢ Rar¢ biodiversity of local benefit and existence
value/genetic potentials; !

e Provision of unique landscape as amenity (local amenity)
for Imigrants, tourists and those depending on the tourist
indpstry). The mountains are spectacularly beautiful. The
magnificient views, unique wildlife and rich culture all
have great tourism potentials; and |

e Rich volcanic soils (andosols) with good agricultural

potentials and capacity to support large human populations

. and export crop production ( (Figure|1). :

* @ ° ®
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From Fig 1, one can observe four categories of Jandscapes:

which are well inhabited. S
These -are the: ubiquitous volcanic areas, the zone of basement
complex, higher - plateaux and . alluvial, iplaina, The. average.
. population derisity i& showniby the tworstraight lines souching the)
 abscisse: (x-axis) and:is between 705120 pesonsuk km®. Large
towns in the' area are Bamenda; Bali, Kumbo, Nkambe etc,
Population densities are higher at higher altitudes,

Converging therefore  on these ' highlands are subsistence
mountain farmers whose population densities largely exceed 120
habitants/Km®: And they are two driving forges: increasing land
scarcity as populations grow bath naturally and from immigration,
and insecure land tenure and the inequitable distribution of and
access to local natural resources due to ecological marginalisation
of some social groups as a result of resource scarcities. This has
resulted in serious distortion of the original ecological landscape
even in forest reserves and sanctuaries (Fig,2), Vielent sQ¢io-
economic confligts over access to key production resources are
common, Increases in agricultural productivity| often have not
kept pace with population growth rates. While thej national growth
rate is about 3.2% per annum, the region experiences over 5%
annual population growth rate n many ar.%s-zﬁx ipgst arcas the

averpge farm sigg per farms family, 15 A00NE ‘
pressures mount to adopt commercial

feiares, As
o o oo el Cgas

i
{

Bjgproctioes, |
gyel gped over
nturies are  lost, chinges, pften lead to
increased soil erosion and other forms of Jand degradation on the
mountain forests, rangelands and margingl croplands. The
potentials “and assets of the montane forests under anthropic
threats can be summarized as follows:
e Afromontane forests: Altitude; 1500 to 2000m:
v" Richness in medicinal plants: Pyé(eum, Voacanga,
Bridelia |
v Untapped indigenous culture-based knowledge
systems in medicine and land mun?gemem

|
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Afro-alpine vegetable farming (fertile soils)

Farming of local food crops (Rich soils)|

DIVCI‘SIW of wildlife population (diversity of eco-
ches)n

High cvlrglity timber/wood (key-stone species) and -

Ir‘digenguq knowledge on medicinal plants

\\'\‘\

non-timper forest products,
High production of Arabica coffee (expart crop).
Numerqus upland watersheds scrvmjnmountain

and lowland communities Nl
‘ngh productlon of honev (weta
‘plants) ket )
Good natural pastures and grazlng'potenual
~ Sacred forest groves protected by mhgmus behefs
and customaryilaw, 0y
Afr@«alpme grasglands:' Altltude, 2000t0 EOOOm' !
¥ Rare biodiversity and biogenetic reserve-
i Several*vmcdiainal‘hplants'*ahdl mtEnslve ‘ethro-
B L ST med?ci rand ethrovarer‘mary medicine’ !
' W 'Huge Watersheds serving' ' upland- an& lowland
communities.
v" Extensive natural pastures (montane short
grassland).
v" Spectacylar wild splendours of e¢o-touristic
significance
v Intensw; farming and market gardedmg (rich
- soilg)] :
Flounshjng handicraft mdustry based on [forests..
Availability of several sacred/ritual forests:© '
‘Untapped indigen‘ous ‘knowledge' ' in ' ethno-
' i vctemnm"y science, medicine and lahd/resouroes.
: The  ‘above ewlronmental potenuals*at atslvamagcs of
 having bothi “the mhoun tain’ forests'and’ grass lands ift' this area
pight be: e?@mall& lost imless urgent 'steps’are taken to ensure and
UFsue resource! cous_.‘{ Mon and"éumihablbﬁté% b@ﬁ:erx’t St

'&‘xi x

elliferous

S

‘\x\
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Emerging Threats 1

Agricultural encroachment is an %mgfortant threat to
biodiversity .in the region. The. hlghlands mpf West Cameroon
present the richest agncultural lands in the pqntry Subsistence
based agncultural development with its pss kated slash'and burn
cultivation are 'degrading several montane ecological niches
(Fig.3). Industrially based agncultmal development in the region
dates back to 1890, Increases in demographi¢ pressure combined
with increasing market access are putting much pressure on the
biological systems of the region. Over-grazing and degrading
farming practices ar¢' an emerging concern, The unsustainable
exploitation of non- -timber forest products (NTFP) such as Prunus
africana, Onetum africana (Eru or Afang), Irvingia gabonensis
(bush mango), Tetracarpidium(Cashew nut) and so on have
encouraged the 'degradation of local resources. The situation is
clearer in the mt. Kupe axis of the Bamenda highlands where only
the area with out settlements have primary forest (Iig.4). In the
Bamenda Highlands and Bamileke Plateau illegal grazing is a
critical problem within the forest, Associated with illegal grazing
is fire damage. Despite the national prohibition on uncontrolled
bush fires, indiscriminate bush burning continue to pose a threat
to the remaining forests, The handicraft mdustry is reliant on -
timber cut from montane forests, Ye.t thcre is no active
identification, domestication and planting of itree species suitable
for woodcarving. Cutting without pldntm§ constitutes both a
threat to the remaining forest and a threat 1o the industry itself.
Another industry, honey harvesting is responsxble for forest fires
and the death of trees containing wild honey, Degradation of the
forest will serioysly affect the honey industry, which is heavily
- dependent on; the torest, Fuel wood extractions is another major
activity causing montane forest degradation, However it is a
secondary and not a primary process intensifying degradation. It
comes after forest areas have been cleared for farming or
damaged by fires. Hunting has also caused the decline in wildlife
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~ and continyes /o0 jpose a-threat to remaining populations. Forest
degradation apert ‘from eroding key-stone 'spcc(if.s vital for the
survival 'of food ghains also causes the extinction of species by
habitat Joss, Tt S el

The plan for the development of the lake basins as tourist
sites include the ¢construction of tourist facilities near lakeshores.
This development should be curefully considered in view of the
environmental values of the forests (wildlife and watershed
conservation). Oral tradition recounts the migration of lakes in the
region. Due to ejosion and sedimentation of luk? basins most of
the lakes have bgcome extinct with their aquatic ecosystems. It
should also be emphasised that tourism development should never
include the intrqduction of fish in the lakes. This will almost
certainly wipe out the endemic Xenopus toad as has happened
with other Xenopus species in East Africa (Maclebd 1986).

The present use of mountain land is having a number of
deleterious effects: forest . degradation; range  degradation,
decrease in dry sicason water flow and socioreconomic conflicts,
On a global scale potential climate change particularly threatens
these, mountain gcosystems, Because mountains typically have
steep. femperature gradients over short distances, plants and.

- animals there are among the most vulnerable to climate change. A
- warming of 3°C|'by 2050 - certainly possible, |given scientists’
projections of 1.5 to 4.5°C warming - waquld be roughly
equivalent to ap altitudinal shift upward of about 500metres
(Denniston, 1995). Species already confined {to the tops of
mountains or bglow impassable barriers like rock outcroppings
could be extermjinated as they are ecologically squeezed out of
_their potential habitat. Since changes in climat¢ would coincide
with habitat degradation and other human strc{ses on montane

e

‘biodiversity, the cumulative impacts on biodiversity could be very
- severe,

I

Discussion !
' The We.Lst Cameroon Highlands are in the Cameroon
- Volcanic Province. The region has one of the hfighcst population
« densities in the country, As population prcssurq‘ increases tens of
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thousands arf' "g@d to u,y,e(ﬂt ‘hc;.gpk% pf ngpﬁiﬁiﬁ mountaing,
People tend to'crowd aroundthe mountains in, heregion to,take,
advantage of the| rich volcanic soils. This is partlcularly prt:valent
in the tropics where other soils are poor. This volcanic province
provides the only rich seils in the nation, The map of population
density (figure 1) ncatly coincides with past vol‘;amc and present
volcanic actxvxtj Such soils provide two to three crops per year
and provide the basis of much of Cameroan’ { rich agriculture,
The West Camproon Mountains have growing populations that
are increasingly stripping their flanks bare of vegetation, eroding
the biodiversity, and soil fertility in order to garp a livelihood.
Efforts have been made since the 1930s to protect some of the
montane forests as reserves, The increasing po ulation combined
with the xmprobed access to markets have led to a much more
intensive system of farming without the. traditiopal fallow periods
that were used to restore soil productiyity and regeneration.

‘In the Bamenda and Bamileke Highlands, the majority of
soils are ultisols derived from Basalts, trachytes and granites with
varying degrees of weathering, Precaselwthe sqil:{;m acidig, low
in ‘major nutrients:/andi/ have  'high phgsphorus s quircments“
Furthermorg, spme' foq d'¢rop ﬁelds' ﬁ\f“fouh 0/isteep 'slopes’
where erosion logses are phénomenal a8 Is decline’tn soil fertihkyif'
Farmers after impoverishing soils at intermediate altitudes (1000
to. 1500m) are obliged to migrate to higher altitudes (ubove
1500m) to form very dense population pockets jon recent volcanic
soils, Table 1 and figure 8 present some dataj on erosion in the
Bamileke Plateau ‘(Noun/Mbam River Bagins). Accelerated
erosion is a very serious problem in this sectipn of the highland
(Bamileke). With an annual soil loss of 66.3 tous/km?/yr, the
situation is grim.

i
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i
Tahle 1: .Characteristics of sonl ‘erosion’ ih the Bamilekes

Plawau Loty SRR IR L SR LN N A
' 31 i : 'u“ " ; ; i
_VEAR_ T 1970 | 1971 197&7" 1973 AVERA G
Solid * transport iqugl m l'Wers 34Q8j’ 1279? - 25]3 3497 2801ﬁ ;
(millions of tong) ' SN BRR i gl b
River discharge (m's) 7] 682 | 362 | 5241 358 a0
“Average, concen n}hqn of solid | 158 [ [58 | 150, | 150 154.5
transport load (g/m ) ; ; o
Annyal’" erosion’ (soil - ioss) W8 [ 66| 597 39 TN
drainage basin(ton Km/year) i by . I
E%ivnlcm depth of soil eroded | (62 | 3.1 45 || 45 53
(19 mm) | : ;

Source; Ol 1vry,‘rlC (1978) ‘

The result of this accelerated sub-aerial erosion is that crop yields
are poor and nafural montane and sub-montane, [forests are being
rapidly cleared tp augment impoverished fmmldnd The new lands
are on steep and highly erodible lands, There hxasl been a reduction
in the land available for grazing rcqu]tmg m the nvasmn of forest
by cattle. Overérazmg and trampling’ have éau cd thc completc
loss of vegetat;cﬁn in some places. Serious cro‘ion is occurring,
aggravated by deliberateé burning (figure 7 and B). Over the past
years there has been a noficeable decrease in dry season water
flow in most ardas Hydroclcitncxty s&}? y fromi the Edca stat:on
naga River basin with'a re oir in the Noun basin’
il it gl A Al

er  discharge. te'nsxve cbnservatro% 'measures * aré’
ncaded F;gﬂ [ 'e;cxally shows that loomng at me problem from
the pcrspectxve f the syetems ‘theory 'may be most appropriate.
This approach puts man at the centre of the environmental
problems of the highland. Man’s (human) population and
behaviour in thé area of agricultural cultivation, forest product
extraction, Iumﬁcring, grazing and local industry has been
responsible for the observed environmental change.

* Efforts since the 1930s to conserve some of these forests
have been in sucfessful Since 1985 the lmcmat{ona: Council for
Bird Preservation and the World Wide fund for Nature

i !
! |
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Conservation started some conservation work| in Mount OKu,
Kupe-Manenguba und Mount Cameroon. Presently the Bamenda
Highlands Project is the remaining refugia|in the Western
Highlands, Denniston (1995) argues that integrated conservation
and development provide no guarantee for sustainable growth and
development because they are time-consuming o implement due
to the intrinsic problems of reconciling the fund imentally distinot
goals of conservation and development. Basefl ‘on a study by
stanford’s centre for conservation Biology in 1995 only 5 of 36
projects reviewed had positively contributed to-the conservation
of wildlife, According to Dennistor; the authors concluded that
comprehensive ecological oversight of projects is usually lacking.
They recommended two types of moxﬁnitoring: i |
» To assess the total effects of the projects on biodiversity
and overall ecosystem health by tracking indicator species
“across space and through time,
» To observe human impacts by comparing target species
diversity and abundance in unregulated areas, managed
buffer zones and core protected areas through time.

Since mountains are so physically, biologically and culturally
diverse, integrated programmes at the community level are the
linchpin to success in empowering local peo le to meet their
needs and aspirations while conserving healthy mountain
ecosystems, Sustainable resource management in mountain
regions requires| understanding that future changes will be driven
simultaneously- by global phenomena (e,g, graenhouse induced
climate change) as well as local and regional resource
management schemes, Activities pursuant to this objective will
provide the links between scientific understanding of processes o
change and the consequences of those'changes for adaptation and -
mitigation optigns. Agcording 1o, theYountein Regearch Initiative .
(Begker and Bugmann, 1999) what cught to| be of particular -
imo"b‘st is the feedback between management strategies and
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trajectorics of change; cspeciully as such feedbacks) threaten the
ability of spec:fic regions 1o support current and t‘uluq’e livelihoods
(Becker and Bugmann, 1999). Their research Initiative suggests
three priority areas far assessment: :

e changes in fo"cst resources, with potential implications for
agriculture, rates ot erosion, slope stability and magnitude
of floods, and biodiversity:

* intensification and/or extensification of
agriculture/grazing, with potential implications for food
securily, rates of crosion and magnitude of floods, and
biodiversity.

o  Changes nowaler resources due 1o tactors such as
changing agrcultural practices, changing scasonal or
permanent  population  size, with implications  for
downstream water supplies, energy availability, flooding
and sediment transler.

Work on these themes must involve local people in defining and
implementing research, recognising the complementarity between
local knowledge and scientific investigation and promoting
participatory approaches to biodiversity and natural resource
management/conservation. Of particular importance is the
historical perspectives which provide valuable means of exploring
the sustainability of resource management strategies. Many
mountains have a long history of human influence with
interactions and feedbacks between human activities, land use,
climate and environmental change. Reconstruction and
understanding of these interacuons provide an important
foundation for development of sustainable management schemes
for the future. With the current concern about the global change
and mountain regions urgent action is needed in the rehabilitation,
conservation, sustainable management and monitoring of
Mountain reg:ons.
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Conclusion!! - wessit s gl epnase s, i}
The mountains of West Cameroon constitute a wundcrful
resource base for the people' who'inhabit ‘this fragile environment.
It is however the most remarkable feature of the ecological zone
in terms of. flora, fauna, landscapes, altitude, climate and
biodiversity: This! paper mapped and discussed the high level of
degradation which has occurred in:this endemic high land as a
result of massive deforestation, soil erosion, stream
sedimentation, mass wasting, cultivation of marginal lands,
population . pressure, flooding, biediversity decline and land
dispute. Consequently, the environmental history of the area is
unfortunately that of regression and decline in land, forest and
other biological resources.. However, the most threatened natural
resources of the area are endemic avifauna (rare birds), mammal
fauna (frogs,and: other amphibians), mantane flora (medicinal
herbs): andythe ispectaqular-cratery Qakpsywbou £eanomic an;l i
ecological values are priceless.. ' lsdtsnetf ifamitos hap 0l
- Another. emerging. di ggu.rbxpg_ nd is that the current |
- population irh the dirpais inereasing/withaltitade: This-shows that/
the:people are’haw mqving upitorhighen elevatians with respect:foi .
especially. deforestatian, farming, isettlement .and grazing. The
~ paper sugggstsithat fon.the; survival of this high altitude ecological
niche donseryation: efforts must involve and carry along the
indigenous ipeapleAsifor naw: furthee: threats to the highland,
‘whieh’is al§gsheimajonwatershed iof the region, can be reversed
using programmes such as. agroforestry, aforestation, sedurient:
monitoring, slope stabilization, the avoidance of marginal lands
and grass root environmental education.
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