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SIERRA LEONE AT A GLANCE 

Despite its mineral wealth (bauxite and diamonds), Sierra Leone faces a deep 
environmental crisis, has been reclassified by the United Nations as a least 
developed country since 1983, and ranks lowest on the UN's Human 
Development Index. Among its environmental problems: 

• Sierra Leone now has under 3 % of its original forest 

• As a result, the threat to rain forest life is dramatic - and the West 
African forest elephant may not survive 

• Water shortages are common throughout the country in the dry season 

• Water pollution is increasing as a result of mining activities, 
increasing run-off of fertilizers, and inadequate waste disposal 
facilities (domestic and industrial) 

• Shifting agriculture, a reduction of fallow periods, forest clearance, 
and mining contribute to soil erosion and eventual degradation 

• Uncontrolled fishing , development, and pollution occur in the coastal 
zone. In the absence of a coastal management plan, controls and 
monitoring are lacking 

Some developments point in a happier direction: 

• Sierra Leone voted in a 1991 referendum to adopt a multi-party 
system and formed a transitional government later that year 

• The government has endorsed an elephant conservation programme, 
including establishment of an effective series of protected areas 

How far Sierra Leone can progress with a civil war raging in the mineral-rich 
south, however, remains open to doubt. 
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Preface 

PREFACE 

This environmental overview of Sierra Leone was requested by the Commission of the 
European Communities - specifically the Directorate-General for Development (DG VIII 
All). 

It was prepared on the basis of a desk-top study of information to hand as a briefing for CBC 
officials. Wherever possible the most recent figures and information were employed as 
sources1

• 

After the introductory Fact Sheet and outline of Key Issues, the report is divided into three 
main sections. The first deals with institutional infrastructure especially within the 
environmental context, legislation and training opportunities. The second gives a review of 
the country's natural resources. The final section looks at Sierra Leone's past, current and 
foreseeable environmental problems. 

The IUCN team responsible for the preparation of this Synopsis included: Jeremy Carew
Reid, Jacqueline Sawyer, R. David Stone, Peter Hulm, Paul A. Driver, Claire Santer, John 
Watkin, and Brian Johnston. Additional editorial assistance was provided by Anthony J. 
Curnow, Adrienne Jackson, Paul E. Ress, Gamini Senevirate and Wendy Lubetkin. 

Acknowledgments are due to many people for assistance, especially those within the IUCN 
Commissions, World Conservation Monitoring Centre (WCMC), library staff at the United 
Nations (Geneva), and World Health Organization (Geneva) . Maps have been provided by 
WCMC. The cover illustration was designed by Christine Bass. Text design and layout was 
by Madlen Tschopp. Particular thanks are due to Glyn Davies for his comments on an earlier 
draft of this synopsis. 

1 A note on the data sources follows the detailed reference list. Within the text, individual sources are 
indicated by the number of the reference inside brackets, e.g. [24]. Metric weights and measurements are used 
throughout. A billion refers to 1,000,000,000. 
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Sierra Leone 

FACT SHEET 

Natural Resources 

Land area: 71 , 7 40km2 

Climate: Tropical savannah. Prolonged rain from May to 
October, 

bracketed by showery weather. The south and east have a 
longer rainy season, ending in January. Mean annual 
temperature range 25-28°C on coast and 23-28°C inland. 
The dry season is severe, with almost no rain and hot, 
desiccating winds 

Rainfall: In the south-east more than 5000mm of rainfall; in the 
north-east rainfall varies from 1900-2500mm 

Ecological zones: Two biogeographical zones have been described: Guineo-Congolian zone with 
Afromontane elements and Guineo-Congolian/Sudanian transition zone 

Languages: English (official), Krio, Mende, Temne 

Main towns: Freetown (capital) 469, 776; Koidu 80,000; Bo 26,000; Kenema 13,000; Makeni 
12,000 ( 1 985 population estimate) 

Currency: Leone = 100 cents. Exchange rate December 1992: 500.06 leone = US$1 and 
793.85 leone = UK£1 

Measures: Metric system 

Land use: Arable land 25%; permanent pasture 31 %; woodland 29%; other land 15% (1990) 

Area under cultivation: 18,01 Okm2 

Protected areas: Seven categories of protected areas are recognised (protected zones, nature 
reserves, national parks, game reserves, game sanctuaries, controlled hunting areas and 
forest reserves) encompassing some 1007km2 

( 1 .4% of total land area) in 1989 

Agriculture: The main food crops are rice, cassava, millet, taro and tomatoes. The main cash 
crops are coffee, cocoa, palm kernels, citrus fruit and piassava 

Livestock: Cattle 330,000; pigs 52,000; sheep 330,000; goats 184,000; chickens 6 million 
( 1 991 estimates) 

Fisheries: 50,000 tonnes (1990) 

Mining: Bauxite 1,430,000 tonnes; rutile concentrates 144,000 tonnes; salt 12,000 tonnes; 
diamonds 2000 carats; gold 2436oz (1990) 

Demography 

Population size: 4.26 million ( 1991 estimate) 

Population growth: 2.49% per annum (1985-1990) 

Projected population in 2025: 9.64 million 

Aged" t "b · ~s n ution: Under 15 years 44.4%; 15-65 years 52.4%; over 65 years 3.1 % (1990 
estimate) 

Fertility rate: 6.49 I 1985-1 990) 

nitlo: Female 50 9% 
· ; male 49.1 % (1990) 



Spatial distribution: Urban 32.2%; rural 67.8% (1990) 

Urbanisation rate: 5.2% of population a year (1990) 

Health and Education 

Infant mortality (deaths/1000 live births): 219 (1960); 149 (1990) 

Mortality of under-5s (per 1000 live births): 385 (1960); 257 (1990) 

Life expectancy: Females 42.6 years; males 41.4 years (1985-1990) 

Fact Sheet 

Access to safe drinking water (% of population): 38.5%; urban 83%; rural 20% (1986-1987) 

Access to sanitation services(% of population): 31.6%; urban 59%; rural 20% (1985-1988) 

Access to health services(% of population): 36.2% (1983-1985) 

Enrolment in education: 

Level 

Primary (1988) 
Secondary ( 1984) 
University ( 1 987) 

N~mber enrolled 

399,018 
101,056 

2,334 

Industry and Pollution 

Main industries: Beverages; cigarette manufacturing 

%.- male 

62 
67 

% female 

38 
33 

Energy: Types: fuel wood, thermal, hydro power; consumption: fuel wood (3-7 million m3
, 1987); 

thermal (175 million kWh, 1985), hydro power (negligible) 

Pollution: Tanker flushing at sea; urban sewage; industrial waste 

Economic Indicators 

GDP: US$965 million (1991) 

GDP per capita: US$250 (1991) 

GDP growth rate: 1.8% (1991) 

Agricultural % of GDP: 39.5% (1989) 

Exports at current market prices: US$154 million ( 1990) 

Imports at current market prices: US$295 million (1990) 

Total official development assistance: US$100. 7 million ( 1989) 

Total external debt: US$1291 million - of which long-term debt amounted to US$642 million in 
1991 

Sources: [1, 2, 3, 7, 13, 21, 23, 24, 26, 34, 46, 4 7, 48, 49, 50, 52, 53, 54, 55 and 561 
unless otherwise indicated 
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Sierra Leone 

KEY ISSUES 

Background 
With an area of 71, 740km2

, the Republic of Sierra Leone is one of the smallest countries in 
coastal West Africa. It extends from latitudes 6°55' to 10°00'N and from longitudes 10°14' 
to 13 ° l 7'W. It is bordered by Guinea to the north and east, Liberia to the south and the 
Atlantic Ocean to the west (Fig. 1). The capital, Freetown, in the extreme west, is one of 
the largest natural harbours in the world but is little used because the country's 
communications remain undeveloped [9, 12, 13]. 

Sierra Leone's four main geographical regions are coastal plains, inland plains, plateaux, and 
hills/mountains. From the coastal terraces, the plains cover 43 % of Sierra Leone, rising to 
200m in the east. An abrupt escaipment runs from the north-west to the south-east, beyond 
which lies the eastern plateau (300-600m), which covers 22 % of the country. Mount 
Bintumani rises 1945m above this plateau. 

The country's four major political regions are: the Western Area, consisting of the Sierra 
Leone Peninsula (Freetown Peninsula), Sherbro and other islands; and three provinces: 
Northern, Southern and Eastern [34]. 

A former colony and protectorate of the United Kingdom, Sierra Leone achieved 
independence within the Commonwealth in April 1961. There have been six general elections 
[34]. In a referendum held in August 1991, Sierra Leone voted to end 13 years of single
party rule and replace it with a multi-party system. A transitional government formed in 
September 1991 and a new constitution was formally adopted [l, 34]. 

Civil war has plagued the southern and eastern regions since March 1991. There are at least 
four forces fighting in the area. Government expenditure on attempts to drive out rebels, 
amounting to US$10 million by June 1991, has been a considerable drain on the economy and 
has reduced funds available for purchase of basic necessities such as rice [15]. 

Mining and agriculture have also been affected because rebels occupy the most fertile and 
mineral-rich zones. Declines in diamond production (175,000 carats mined in 1988; 2000 
carats in 1990) and cash crops have exacerbated foreign exchange shortages, leading to rising 
prices in the country [l, 35]. 

Sierra Leone exhibits the typical features of a low-income African economy: a high ratio of 
foreign trade to gross domestic product (GDP), a small cash economy, a high rate of 
urbanisation, and a rapidly increasing informal sector. The economy became 
export-orientated early in the colonial period, when emphasis was placed on the production 
of primary commodities for overseas industrial markets which were also the principal supp
liers of the country's import requirements. For export earnings and revenue generation, the 
economy remains heavily dependent on agriculture (cocoa, coffee, palm kernels) and mining 
(diamonds, bauxite, gold, rutile) [3, 34] and suffers accordingly when market prices for any 
of these decline. In 1983 the country's worsening economic performance led the UN to 
reclassify Sierra Leone as a least developed country [34]. 
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Key Issues 

Per capita income in Sierra Leone is low with a wide disparity between rural and urban 
populations. The poorest 40 % of the population receive just over 10 % of total income, while 
the share of the wealthiest 5 % is almost 30 % . As late as 1978, 65 % of the urban population 
and 66 % of the rural population were still living below the poverty line [16]. Sierra Leone 
is ranked 160th out of 160 countries in the UN's Human Development Index [l]. 

The Environment 
Sierra Leone is in an environmental impasse. It needs economic development to pay for 
proper management and protection of its natural resources. Most of its attempts at 
development have failed, however, and most sectors of the economy have shown a long-term 
decline. At the same time, most development efforts have themselves resulted in serious 
degradation of the resource base. Mining, for example, both commercial and artisanal, has 
resulted in significant deforestation, soil loss and water pollution. Unwise forestry and 
inadequate forest management have made Sierra Leone one of the most severely deforested 
countries in West Africa with all of the attendant problems of damage to watersheds and 
wildlife habitats. Again, agricultural development has been unsuccessful and the Green 
Revolution Programme (GRP) has failed to produce the planned yield of food crops. 
Meanwhile, slash-and-bum agriculture on inappropriate slopes and soils continues to spread, 
robbing the soil of its fertility and destroying previously diverse ecosystems. These problems 
are exacerbated by civil war in the south and the influx of refugees from neighbouring 
Liberia. 

The only way out is control and investment. This means policies for sustainable development 
implemented by appropriate legislation and enforced by committed government servants who 
can count on support. Investment is needed in training, manpower and infrastructure. The 
mineral resources of Sierra Leone should be able to provide such investment, but sadly much 
of the potential income is lost to smuggling and subsequent flight of capital. It is estimated 
that 90% of diamond production (worth US$200 million per annum) is smuggled out of the 
country (but see Non-renewable Resources for more recent estimates). If control and 
investment cannot be provided by strong and popular government, Sierra Leone can look 
forward only to a continuing degradation of the natural resources upon which sustainable 
development depends and a continuing decline in the standard of living as the population 
grows, devouring what little wildlife remains. The prevention of pollution by agro-industry 
and sewage, the provision of wholesome water supplies, the management of valuable marine 
fisheries, and the expansion of the protected area system all need attention. These are minor 
issues, however, compared to the need for a fundamentally new approach to the development 
process. 
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Sierra Leone 

INSTITUTIONAL CONTEXT 

Environmental Institutions 

Numerous Sierra ~one institutions are concerned with the environment, but many need 
strengthening [9]. 

The Ministry of Environment, Natural Resources and Forestry (MENRF) was formed in 1984 
by the merger and reorganisation of the Ministry of Agriculture and Forestry, and the 
Ministry of Natural Resources. It bas overall responsibility for the environment. 

The Forestry Division in this Ministry is responsible for administering the Forestry Act of 
1988 and managing the forest estate [MENRF (1991) in 13]. The Wildlife Conservation 
Branch within the Forestry Division administers the Wildlife Conservation Act of 1972, 
manages the national parks and wildlife reserves, and is responsible for the conservation of 
flora and fauna [17]. Management and conservation of fisheries comes under the Fisheries 
Division in the same Ministry [11]. 

Environmental Policies and Standards 

Sierra Leone has no overall environmental policy at present. Sectoral plans and projects have 
tended to be development-oriented with little consideration of their environmental 
consequences [9]. A draft national environmental policy has been prepared, however, under 
the auspices of the Environmental Protection Section's National Environmental Committee. 
The policy recognises the need to conserve indigenous wildlife species and genetic diversity 
as part of natural heritage. It provides for their protection and management through the 
national parks and game reserves [MENRF (1991) in 13]. 

In 1985 IUCN and the government explored the possibility of developing a National 
Conservation Strategy, but the initiative has not been followed up [9]. 

National and International Organisations 

The Food and Agriculture Organization of the United Nations (FAQ) is currently providing 
assistance with small-scale irrigation programmes. A joint UNDP/FAO programme is 
concentrating on the rehabilitation and sustainable management of mangrove forests around 
the Freetown peninsula. The World Bank and the CEC are together providing assistance in 
reviving the National Power Authority (see Energy Issues). The CEC is also funding a 
tourism development programme. IUCN and UNEP have conducted a preliminary survey of 
fisheries and coastal wetlands. 

Other international NGOs active in Sierra Leone include: the US Peace Corps, which has a 
parks programme in the Loma Mountains, Mamunta-Mayosa Swamp and Tiwai Island; 
Wildlife Conservation International (WCI); a consortium including Hunter College, the 
University of Miami, and the University of Sierra Leone, which has undertaken work in 
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Institutional Context 

Tiwai Island Gaine Sanctuary; WWF, which assisted with the establishment of 
Outamba-Kilimi National Park; and the Royal Society for the Protection of Birds (RSPB) 
which is working with the CSSL and the Forestry Division to initiate better management of 
the Gola Forest Reserves [11, 18]. The Sierra Leone Environment and Nature Conservation 
Association (SLENCA), established in 1977, has developed the plans for the Outamba-Kilimi 
National Park and Mainunta-Mayoso Nature Reserve and is currently involved in conservation 
awareness projects [MENRF (1991) in 13]. 

The principal environment-related NGO (non-governmental organisation) is the Conservation 
Society of Sierra Leone (CSSL), founded in 1986. It provides a non-governmental base for 
conservation promotion and education. The CSSL produces a newsletter and has established 
a number of wildlife clubs for children [MENRF (1991) in 13]. It has been supported by 
WWF and the MacArthur Foundation [18]. 

Legislation Concerning Natural Resource Management and 
Environmental Protection 

Sierra Leone adheres to the following international conventions or agreements: 

• 1932 Geneva Convention Relating to the Development of Hydro-electric Power 
Affecting more than one State; 

• 1951 Convention on Plant Protection; 

• 1958 Convention on Fishing and Conservation of the Living Resources of the High 
Seas; 

• 1958 Convention on the Continental Shelf; 

• 1958 Convention on the High Seas; 

• 1963 Khartoum Agreement (African Bank); 

• 1963 Treaty Banning Nuclear Weapons Tests in the Atmosphere, in Outer Space and 
Water; 

• 1967 Agreement on the Establishment of the Economic Community of West Africa; 

• 1968 African Convention on the Conservation of Nature and Natural Resources; 

• 1972 Convention on the Prohibition of the Development, Production and Stockpiling 
of Bacteriological (Biological) and Toxic Weapons, and on their Destruction; 
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Sierra Leone 

• 1982 Convention on the Law of the Sea; and 

• 1984 Third ACP-CEC (Lome) Convention. 

At a regional level, Sierra Leone is a signatory to, but has not ratified, the 1968 African 
Convention on the Conservation of Nature and Natural Resources or the 1982 Agreement 
Among Mano River Union States (Sierra Leone, Guinea and Liberia) for the Joint Protection 
of Territorial Waters [9, 13]. Sierra Leone also participated in the negotiations for the 1981 
Convention and Protocol for Cooperation in the Protection of the Marine and Coastal 
Environment of the West African Region promoted by UNEP, but has not yet signed it [13]. 

Sierra Leone is not a party to the Convention on International Trade in Endangered Species 
of Wild Fauna and Flora (CITES) , the (Ramsar) Convention on Wetlands of International 
Importance especially as Waterfowl Habitat, or the (World Heritage) Convention for the 
Protection of the World Cultural and Natural Heritage [11]. 

Sierra Leone shares water resources, cattle, wildlife, forest and marine resources with Guinea 
and Liberia. Various isolated treaties dating back to 1819 have successively controlled the 
delimitation of frontiers and regulated use of common resources for navigation, transit, 
fishing and so on [9]. 

The 1978 constitution, as amended, provides for respect of customary law as well as for the 
conservation, development and use of natural resources based on the principle of community 
interest [9]. 

No single law covers use of natural resources and their protection. The management of 
natural resources and related environmental issues are regulated by more than 30 separate acts 
[9]. 

The Wildlife Conservation Act (No 27) of 1972 is the primary legislation dealing with this 
issue. It identifies six protected area categories: National Park, Strict Nature Reserve, Game 
Reserve, Game Sanctuary, Controlled Hunting Area and Non-hunting Forest Reserve [13]. 
The differences between the various types of protected area are not clear, however, either in 
the Act or in practice [17]. The Minister of Agriculture and Natural Resources can declare 
Strict Nature Reserves to protect land, fauna and flora; or National Parks for the propagation, 
conservation and management of wildlife, wild vegetation and for the protection of sites, 
landscapes or geological formations of scientific or scenic value [9]. The Minister is also 
able to degazette existing reserves [12]. 

The Forestry Act of 1988 enables the Chief Conservator of Forests to classify forests as 
either national forests or community forests. National forests may be constituted as 
production forests where the primary objective is the extraction of timber and wood products, 
or as protection forests with the primary objective of preserving the entire forest environment 
including the flora, fauna, soil and water catchment values. Classified forests may already 
be under State ownership or may be purchased or leased under the Act. The Act includes 
provisions for reforestation following timber extraction and for the preparation and 
authorisation of forest management and working plans. 

8 
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Institutional Context 

The Forestry Regulations of 1990 were made under the Forestry Act. These make provision 
for forest administration and management, licensing, concessions, the distribution of royalties, 
general protection of the forest resources, and set out offenses and penalties, as well as 
provisions regarding community forests, unclassified forests and sacred bush areas [13]. 

The government passed a Fishing Management and Development Act in January 1988 (see 
Fisheries) [37]. 

Rights of access to natural resources in general, and all activities likely to affect natural 
resources, are subject to a variety of authorisations, permits or concessions. These auth
orisations are granted by various government institutions and contain provisions regarding 
conservation and environmental protection [9]. There is also legislation governing the 
harmful effects of natural resources use, misuse and waste, health preservation, pollution 
control and environmental protection [9]. 

The State has no comprehensive land-use planning or development control and there is no 
legislation to govern toxic and radioactive wastes. 

Environmental Training Institutes and Training Capacity 

Njala University College, part of the University of Sierra Leone, had planned a programme 
of wildlife biology and applied ecology, but this has been postponed due to lack of staff and 
finance [9]. The College and the Land and Water Development Division have adequate 
expertise, although not always the resources, to undertake the soil and water surveys 
necessary for farm and project planning [9]. 

For over five years, the British Overseas Development Administration (ODA) has supported 
an Agricultural Certificate Training Centre on Njala University College campus [31]. Its 
focus has been on training agricultural extension workers. The Centre has recently proposed 
developing a forestry training programme. 

Two Agricultural Technician Training Centres are run by MENRF. These produce 
technicians to staff Ministry extension services including its Integrated Agricultural 
Development Projects [16]. 

The Institute of Marine Biology and Oceanography of Fourah Bay College, University of 
' 

Sierra Leone, was established as a national centre for marine research and training. It has 
carried out periodic joint fishery surveys, mainly with the former USSR, establishing biomass 
estimates and species distribution patterns. The Institute has also conducted joint research 
with the Fisheries Department, using a vessel which Denmark helped provide. 

Cultural Aspects of Resource Utilisation 

A dual land tenure system operates. The Common Law ownership system, derived from 
English law, applies to the Western area. Land is classified as State Land (Public State 
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Sierra Leone 

Domain); Unoccupied Land, which is acquired by the state if not claimed for beneficial use 
for 12 consecutive years,; Public Land, acquired by the government for public works or other 
public pmposes; and Private Land. In the rest of the country land is controlled by the elders 
and chiefs of an area who are responsible for the welfare and interests of their community. 
This is a highly complex system: land may be vested in the chief, another person may be the 
landowner, another the cultivator with established right of tenure, and yet another may own 
the trees on the land and be the only person to decide whether they are cut. This traditional 
system is beginning to break down through population pressures [9, 19]. 

In the Gola forest area of Sierra Leone, the land of the Mende people, elders of the descent 
groups allocate land-use rights to farmers for the cropping season. Men and women have 
equal rights to their lineage land. Incoming wives can gain access to land through their 
husbands; immigrant males through their landlords. Farm households are generally the basis 
for cooperation in food production. Today, these households usually centre on one or two 
related men and their wife (or wives) and children, while single women farm alone or with 
their children. Responsibilities, obligations and relations of authority within the farm 
household depend on the members' gender, relative ages, status in lineages and other 
intersecting institutions, and women's positions in co-wife hierarchies [39]. 

Task divisions themselves reflect ideas about gender characteristics. Men and women plant 
rice and other essential food crops such as cassava and sweet potatoes. Only men clear bush, 
fell trees, bum the debris, or fence the farm against pests. Women weed, scare birds and 
have the main responsibility for harvesting. Bush fallow is a key source of wild tree and 
plant products. Women obtain food and fuel from fallow sites, while men extract building 
materials. Both sexes depend on the wild trees and plants that grow on these sites for a wide 
range of manufacturing, tying and medicinal purposes. Most cocoa and coffee farmers are 
males because women find it difficult to establish cultivable sites, because they need male 
labour to clear and maintain tree crops. Husbands, however, are not obliged to help [39]. 
Men do all the hunting and trapping, while women assume responsibility for most of the 
fishing in pools and streams. 

Tree tenure among the Mende is highly complex. Trees are not considered part of the land 
they stand on. Mende women rarely inherit rights to trees, not because their rights are 
formally restricted, but because inheritance practices lead to multiple claims over trees and 
their products, and women find it difficult to press their interests against competing claimants 
[39]. 
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State of the Environment 

STATE OF THE ENVIRONMENT 

Inventory of Natural Resources 

Ecological Zones 
The biogeographic affinities in Sierra Leone are Guinea-Congolian. Afromontane elements 
are found on higher ground. A Guinea-Congolian/Sudanian regional transition zone is 
situated in the extreme north [11]. The three main vegetation zones are coastal mangroves, 
evergreen high forest in the east and south, and drier Guinea savannah in the north and 
north-west [13]. The Bolilands in the west, now virtually all converted to agriculture, 
consisted of broad, seasonally flooded grassland swamps [12]. 

Nearly one-sixth of the land surface (10,444km2
) is classified as coastal plain, beach or 

estuary [9]. The coastline measures 506km [32]. 

Water 
Ten rivers drain from the northern uplands to the extensive mangrove swamps along the coast 
(Fig. 2). Marginal floodplains of all the rivers are seasonally flooded and swamps are a 
common element of the plateaux landscape [13]. An extensive lagoon system stretches along 
the southern coast [7]. 

Surface water resources are plentiful and fairly well recorded. Knowledge of groundwater 
resources, however, is very limited. Water for domestic uses is mapped by the Ministry of 
Energy and Power, while MENRF deals with water supplies for agriculture. Water 
management remains essentially use-oriented. A shortage of qualified manpower and 
financial resources are major shortcomings to successful water management and utilisation 
[9]. 

There has been little investment in irrigation. An FAQ-supported project in Moyamba 
(Southern Province) has been looking at small-scale, farm-based irrigation to encourage wet 
rice production [31]. In general, though, the country's vast water resources remain untapped, 
despite the fact that they could be used for cultivation during the dry season and increase 
agricultural output considerably [33]. 

The government's rural water supply programme will be extended to ensure that all rural 
populations have access to clean drinking water. Wateraid, a project funded by the Thames 
Water Company, has been very successful in developing low-cost, gravity-fed rural water 
supplies in Eastern Province [31]. The government has plans to rehabilitate and expand 
existing water supply systems to keep pace with population increases [33]. 

Forest 
The most thorough survey of vegetation types within Sierra Leone was published in 1979. 
This estimated that in southern and eastern areas closed canopy high forest covered 3652km2 

(5 % of the country), secondary forest 2610km2 (3.5 %) and forest regrowth - largely farm 
bush - 37,744km2 (52.2%) [4, 41]. More recently, satellite images taken in 1987 by 
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UNEP/GRID suggested a total of 4006km2 for closed canopy and secondary forest, a 
reduction of more than 2000km2 (it is possible, however, that some of the more open, lower, 
secondary forest was not identified on the satellite images) [18]. Much of the country's 
remaining primary and secondary forest is found either in the hills or on mountains, much 
of it in reserves (Fig. 3). A summary of estimated forest cover is presented in Table 1. 

Three main moist forest types have been described [ 42]: evergreen, semi-deciduous and 
montane. In addition, there are edaphic climax forests in freshwater swamps (with Raphia 
palms), gallery and fringing forest and mangroves. The main tree species in the mangroves 
are Rhizophora racemosa, R. mangle and R. harrisonii [18] (Fig. 3). 

Table 1. Estimate of Forest Cover by UNEP/GRID in 1987 [18] 

Category Area @an2
) % 

Low land rain forest 3,925 5.50 
Montane rain forest 81 0.10 
Mangrove 1,015 1.40 
Swamp forest 43 0.06 

•.-·-.=· •-' 
. , 

Total ,•: 5,064 

The moist evergreen forest in the Gola Reserve is the last large remnant of low land closed 
canopy rain forest in Sierra Leone. The main canopy is dominated by Heritiera utilis and 
Cryptosepalum tetraphyllum with some Erythrophleum ivorense and Lophira alata. Other 
typical trees include Klainedoxa gabonensis, Upaca guineensis, Oldfieldia ajricana, 
Brachystegia leonensis and Piptadeniastrum ajricana [20]. 

The moist semi-deciduous forests, such as those found on the Loma Mountains and Tingi 
Hills, commonly contain Daniellia thurifera, Terminalia ivorensis, T. superba, Parlda bicolor 
and Anthonotha fragrans [20]. The forests of Loma and Tingi gradually merge into 
submontane gallery forests which reach an altitude of 1700m [18]. 

The Forestry Division is encouraged to prepare inventories and detailed management plans 
for all classified forests [17]. Development of community forests is to be carried out 
primarily by Village Forest Associations as specified in the 1990 Regulations [13]. The Green 
Revolution Programme set up in 1986 (see Agriculture) saw forestry as an important 
component of land use and agricultural development, with the protection and management of 
upland watersheds and forest regrowth (bush fallow) being identified as priority issues. 

The Tropical Forestry Action Programme (TFAP) for Sierra Leone (1990) identified the 
following action programmes for the forestry sector: conservation of forest resources; forest 
inventory and management; and strengthening the Forestry Division, including restructuring 
the Wildlife Conservation Branch [17]. 

A UNDP/FAO fuelwood project completed in November 1991 addressed the rehabilitation 
and sustainable harvesting of mangrove forests around the Freetown Peninsula. Along with 
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an inventory the project included a carefully monitored fuelwood-cutting programme to assess 
rates of regeneration and, hence, sustainable offtake. 

Agriculture 
An estimated 65 % of the working population is involved in agriculture [3]. Most are in 
small-scale peasant production [34]. The sector accounted for only 9% of paid employment 
in 1986-1987 [34] and currently provides 40% of GDP. Agriculture has failed to prosper in 
recent years, with low producer prices, difficulties in transporting produce, and shortages of 
credit and imported inputs [34] contributing to low acreage, low yield and low incomes [33]. 

In general, soil productivity for agriculture is low. Most of the country's soils are acidic (pH 
5.5), leached of nutrients and low in organic content [16]. 

Traditional farming, which remains mostly outside the cash economy, is characterised by a 
large number of smallholders. Farming takes place in five ecological areas. There are major 
variations in smallholders' cropping systems within each zone. Such variations inevitably 
result in a wide range of crop yields. Most farmers still practise the traditional slash and 
bum method of shifting cultivation. 

Around 70 different crops are cultivated in Sierra Leone, but only a few (mainly coffee, 
cocoa, palm kernels and piassava, a fibre crop) are exported. These are produced by fewer 
than 10% of the country's farmers [3] and grown mostly in the southern region, close to the 
Liberian border [34]. Most of Sierra Leone's agricultural potential and cash crop farmers 
are concentrated in the Eastern Province. Almost 100 % of the cocoa and 84 % of the coffee 
produced come from the East. Additionally, 25% of the country's rice is produced there. 
In the Freetown Peninsula, farming is largely restricted to cassava, maize and vegetables for 
local consumption [34]. 

Large-scale plantation farming is a fairly recent development. A few established plantations 
are owned either by the government or parastatal organisations and most have been oriented 
towards capital-intensive projects producing oil palm, cocoa and rubber [16]. Late 1990 
brought a significant development in rubber production with the announcement of a Sierra 
Leone Rubber Company (SLRC) which, once fully established, will run the second largest 
rubber plantation in West Africa [34]. 

Rice, the staple food, is Sierra Leone's most important crop, cultivated by about 
three-quarters of the farmers [3]. Rice production has been declining and Sierra Leone, once 
a rice exporting country, now has to offset shortfalls by imports [34] (the rice crop of 
1990-1991 was seriously affected by the war in the fertile south-east). A recent estimate put 
the amount of rice harvested in 1991 at 386,000 tonnes. Rice now costs around US$20 a 
bag, which is double the average monthly wage. Partly as a result, cassava is becoming an 
increasingly important substitute and may soon surpass rice as the main food crop. The 
government is promoting the cultivation of cassava since it is easy to grow and has a higher 
yield on poor land than other food crops [2]. 
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In an attempt to increase land under cultivation, a series of Integrated Agricultural 
Development Projects (IADPs) was introduced in 1972, with funds provided by the 
International Development Agency [3]. In common with the officially declared 'green 
revolution' (see below) of 1986, they had no noticeable effect on agricultural output [3]. 
With the folding up of the IADPs, and the suspension of the IDA-assisted Agricultural Sector 
Support Programme, the agricultural extension service has broken down [33]. 

The Green Revolution Programme (GRP) was set up by the government in 1986 to achieve 
rice self-sufficiency within three years, at a total cost of US$200 million, with virtually all 
funding coming from external sources [34]. Lack of funding has inhibited the GRP [13] and 
its impact on food shortages has been minimal [34]. 

In 1988-1989, Le275 million (US$1.3 million) allocated for improvements in infrastructure, 
construction of feeder roads, and support for farmers associations and cooperatives expanded 
agricultural programmes by more than 20 projects [33]. 

Livestock 
Livestock is of only minor importance to the average smallholder (see Fact Sheet for details 
of livestock numbers). Cattle are concentrated in the north-east of the country, where they 
are owned by semi-nomadic herdsmen, raised primarily for meat, and managed under a 
system of migratory grazing [16]. Development activities are now putting pressure on 
grazing lands. Land-use conflicts between cattle herders and cultivators have erupted in some 
areas. 

Trypanosomiasis inhibits the use of domestic livestock for milk, meat and draught power, 
particularly in the south. The local N' dama herd is trypano-tolerant [9]. 

Sheep and goats are slaughtered mainly to meet ceremonial and social obligations [16]. They 
are much more evenly distributed than cattle. Both carry large quantities of internal and 
external parasites, suffer severely from foot rot and pustular dermatitis as well as anthrax and 
blackwater disease [9]. Poultry is distributed fairly evenly throughout the country [16]. 

Fisheries 
Sierra Leone has one of the richest fisheries in West Africa. Artisanal fisheries exploit the 
inshore stocks for the local market. The national, industrial fleet is mostly composed of small 
trawlers focusing on shrimps. The foreign fleet exploits offshore pelagic and deep-water 
demersal resources. The principal pelagic species caught are: bonga (Ethmalosafimbriata), 
lati (Ilisha africana) and sardines (Sardina aurita and S. maderensis). Demersal species 
include: croakers (Pseudolithus sp.) threadfins, tongue sole, barracuda and catfish [32]. 

Artisanal fishing (accounting for 70% of the domestic catch) is carried out by about 7500 
fishermen in canoes, of which around 4% are motorised [32]. This sector is suffering from 
industrial fleet encroachment within the 2-km zone, the rising price of fuel and inadequate 
equipment supply [9]. Artisanal catches are purchased wholesale at beach landing-points by 
women traders. The catch is almost entirely consumed within the country and provides 70% 
of the nation's protein requirements [32]. 
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Industrial fishing is carried out by 21 companies, many of which have contracts with foreign 
firms. More than 200 vessels (47% finfish trawlers and 37% shrimpers) were licensed in 
1987 [32]. The largest fishing company is Sierra Fisheries, which supplies the local market 
through a series of retail outlets. Sierra Leone has established fixed fees for the right to fish 
its waters as well as bilateral agreements on funding for training and research [34]. 

Chartered foreign vessels account for more than half of the 150,000 tonnes of fish caught in 
Sierra Leonean waters, much of which is sold to the CBC market. There is also an 
unrecorded growing export trade of smoked/dried fish to neighbouring Guinea and Liberia 
[32]. 

The industrial marine catch per unit of effort is declining and spot checks have shown a 
reduction in the average size of fish caught [9]. 

Sierra Leone is trying to improve fisheries management. In January 1988 the government 
passed a Fishing Management and Development Act which gave it exclusive management 
control over the country's fishing zones, with provisions for hefty fines and seizure of fishing 
vessels and gear. Since January 1991 the country's fisheries have been managed by 
Maritime Protection Services Sierra Leone (MPSSL), a joint venture between the Government 
and a group of British investors [l O]. 

It is believed that inland fishing has improved considerably but accurate statistics do not exist. 
An estimated 16,000 tonnes of fish are believed to be landed (1988), the majority taken from 
the rivers and lakes in the southern part of the country [32]. 

Freshwater fish-farming first started with an oyster culture research programme in 1964-1966. 
Over 150 ponds have been built through extension services and US volunteers. Ponds are 
generally integrated into existing rice-paddy schemes. The national production is limited, 
however, amounting to 18 tonnes of tilapia in 1987 [32]. 

Fishing contributes almost 10% to GNP. In coastal rural districts, fishing is the most 
important single occupation, involving 100,000 people on a full-time basis and perhaps two 
to three times as many more on a part-time basis. The sector also contributes significantly 
to foreign exchange earnings both from licence fees and shrimp exports [32]. 

The potential annual catch, however, is probably less than 100,000 tonnes for pelagic stocks 
and about 30,000 tonnes for demersal fish. Most resources are close to being fully exploited. 
Sardine/la spp., horse mackerel and major demersal species could be depleted if management 
measures are not implemented in the near future. Production and/or utilisation of by-catch, 
such as Brachydeuterus auritus (Bigeye grunt) and Balistes carolinensis, could be increased, 
provided some market problems can be overcome. Prospects also exist for some other 
species for small-scale fisheries by adopting more suitable gear in areas where trawling is not 
possible [32]. 
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A preliminary UNEP/IUCN Fisheries and Coastal Wetlands Survey has identified a number 
of priority areas for conservation action and proposed a general survey of coastal ecosystems 
[in 13]. 

Protected Areas and Wildlife 
The threats to Sierra Leone's natural habitats and wildlife reached a critical level 20 years 
ago. Since then, the prospects for preserving representative examples of the country's major 
natural ecosystems have improved with implementation of the 1972 Wildlife Conservation Act 
which provided legal protection for a variety of wildlife (see Legislation) [12]. Details of the 
country's protected area network are given in Table 2. 

Table 2. Protected Areas of Sierra Leone [28] 

Cate,gc;>ry. 

National Park 
Game Reserve 
Game Sanctuary 
Strict Nature Reserve 
Nature Reserve 

Total 

Area (km2
) 
----1 

1,922 
548 

21 
490 

26 

3,007 

The tiny 12km2 Tiwai Island Game Sanctuary in the east (Fig. 4) became the country's first 
legally protected reserve of this kind in 1987. It comprises the island of Tiwai in the Moa 
River which has a significant population of the rare pygmy hippopotamus (Choeropsis 
liberiensis). There are plans to integrate Tiwai Island Wildlife Sanctuary and the islands 
below it in the Moa River within the overall management system for Gola West (see below), 
which will improve conservation coordination in the area [ll]. 

Outamba-Kilimi has been proposed as a National Park, but has not yet been gazetted. This 
area contains the best gamelands remaining in Sierra Leone and has considerable potential for 
tourism development. Progress has been made towards establishing the park, but illegal 
hunting and agricultural development remain serious threats to its integrity [12]. 

Mamunta-Mayoso Swamp Strict Nature Reserve awaits legal protection at government level. 
It is one of the last intact areas of natural vegetation within the Bolilands and consists of 
low-lying swamps, moist grasslands, savannah and remnant patches of high forest. The 
reserve is subject to a variety of human pressures [12]. 

All the other major surviving wildlife habitats are within forest reserves. The most important 
are the Gola Forest Reserves, together covering 748km2

: GoJa North (448km2
), Gola East 

(228km2
) and Gola West (62km2

). These reserves still have a full complement of rain forest 
tree species and are comparable to primary forests in Liberia, Cote d'Ivoire and even Nigeria. 
They are the only substantial tract of primary moist lowland forest remaining in Sierra Leone 
[4]. 
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The fauna of the Gola Reserves includes most large and medium-sized mammal species 
characteristic of West Africa's moist lowland forest. Gola is one of only two areas in Sierra 
Leone where the forest elephant (Loxodonta africana cyclotis) has a reasonable chance of 
long-term survival (the other being Outamba-Kilimi National Park) [8]. It has been 
recommended that Gola North be given the highest conservation priority since it is the only 
area from which there is recent evidence of several rare animals such as the bongo 
(Tragelaphus euryceros), zebra duiker (Cephalophus zebra), Jentink's duiker (Cephalophus 
jentinld) and white-breasted guineafowl (Agelastes meleagrides) [4]. 

The Gola Rain Forest Conservation Programme, a joint venture between the government, the 
CSSL, the Royal Society for the Protection of Birds (RSPB) and Birdlife (formerly the 
International Council for Bird Preservation - ICBP), is looking at forest resource use by 
rural communities and timber companies with the aim of recommending practical conservation 
policies [11]. 

In total Sierra Leone has 29 Forest Reserves, covering an area of 285,012ha, or 3.9% of the 
country. Closed-canopy high forest account for 60% of the reserves [4]. There are four 
non-hunting Forest Reserves: Western Area (Freetown Peninsula), Kangari Hills, Loma 
Mountains and Tingi Hills (or Sakan Biriwa) [18]. The establishment of non-hunting Forest 
Reserves for the purpose of wildlife protection was a far-sighted step which would have been 
of the greatest value if hunting within them had been effectively controlled. All of these 
areas, however, have been severely overhunted and their populations of large and 
medium-sized mammals are at critically low levels [4]. Some areas are still worth protecting 
from a botanical viewpoint, e.g. Loma Mountains [12]. The Western Area Forest Reserve 
contains the only mountainous tropical rain forest on the West African coast [19]. 

Non-renewable Resources 
Diamonds were for many years the principal export commodity of Sierra Leone [3]. Massive 
smuggling into Liberia, and the decline of world market prices, has meant that income and 
foreign exchange from diamond exports has been reduced [34]. As much as US$200 million 
worth of diamonds were estimated to have been smuggled out of the country in 1991, i.e. 
90 % of total production. There are plans to deep-mine the kimberlite diamond pipes in the 
Kono area [34]. 

Legal exports declined in the past two decades from two million carats in 1970 to 395,000 
carats in 1980 and an estimated 46,000 carats for the first six months of 1990 [3]. Then they 
recovered somewhat in the second quarter of 1991: 76,000 carats worth around US$10 
million were exported [l], but diamond reserves are now becoming depleted [34]. 

For several years Sierra Leone's second most important mineral export was iron ore but the 
industry has run into difficulties in recent years. In 1975 the iron ore mine at Marampa was 
closed. It was reopened in 1981 and exports resumed in 1983. Operations were suspended 
again, however, in October 1985. Efforts are now under-way to attract new investors to 
reopen the mine [3]. The more easily exploitable iron ore reserves are now depleted [16] . 
The Marampa iron ore mines may be rehabilitated as a joint venture following a meeting of 
the Nigeria-Sierra Leone joint commission in 1990 [34]. 
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Sierra Leone 

The Sierra Leone Ore and Metal Co. (SIEROMCO), a subsidiary of Alusuisse of Switzerland, 
began mining bauxite at Mokanji in 1964. For 1984-1988 exports averaged 1.7 million 
tonnes per annum. During the first half of 1990, however, they reached only 0. 7 million 
tonnes [3]. 

Sierra Leone is one of the few world sources of rutile (titanium dioxide). The reserves in the 
Bradford-Rotifunk area are estimated at 1. 4 million tonnes [34]. Rutile was first exported in 
1971. Production was 21,000 tonnes in 1980, rising to 144,000 tonnes in 1990. 
Nevertheless, the country only accounts for around 3 % of global output [34]. 

Unlike other minerals, .gold has received no significant investment and mining is carried out 
by petty diggers [3]. Alluvial deposits have been found in various areas, but their 
exploitation is subject to the problems from smuggling which have afflicted the alluvial 
diamond mining sector [34]. Most current production is believed to be exported [3]. Output 
has fluctuated widely from year to year, apparently as a result of smuggling [34]. 

Six major oil companies including Mobil and Amoco have explored Sierra Leonean waters 
for oil, but none has been found. Prospecting continues with Afro-West America, a US 
company which obtained an offshore permit to prospect for oil in 1990 [34]. 
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Industry 

Main Industrial Sectors 
Sierra Leone adopted a policy of industrial development through import-substitution in the 
1960s. The government offered generous tax incentives such as duty-free importation of 
equipment and raw materials and tax 'holidays' and developed an industrial estate at 
Wellington, near Freetown. 

At first the prospects were good. The country began to produce alcoholic and non-alcoholic 
beverages, cigarettes and several other products which had formerly been principal imports. 
But by the late 1970s the manufacturing sector was struggling with extensive shortages of 
foreign exchange, electricity and water supplies, poor telecommunications and rising costs 
of imported raw materials. Manufacturing now accounts for less than 7% of GDP [3]. Most 
finns are engaged in light manufacturing and produce consumer goods for the domestic 
market, such as cigarettes, plastic footwear, small items of furniture, clothing and nails [34]. 

In the large- and medium-scale industries, firms are operating well below capacity-often by 
as much as 60%, and sometimes by as much as 90% [33]. Many imports, such as cigarettes, 
beer and soft drinks, have been officially banned since the end of 1988, but the market 
remains flooded with imported brands [34]. 

Mining, which began in Sierra Leone in the 1930s, is the second most important commodity
producing sector (agriculture is the first) and chief source of foreign currency. In 1989 Sierra 
Leone's principal exports were: rutile (US$66.5 million); bauxite (US$25.8 million) and 
diamonds (US$21. 6 million). Mining policy under IMF-supported economic reform measures 
aims at encouraging reputable companies to participate in mining and exporting minerals, but 
progress has been slow [3]. 

The gradual fall in the economy during the 1980s hit construction output and employment 
hard. For the first five years of the 1980s the real output of the construction sector suffered 
an average annual decline of around 14%. The current rate of decline appears to be higher, 
since few new projects have been included in the development budget [33]. 

Tourism is now making a growing contribution to the economy. Development is hindered, 
however, by inadequate transport facilities and currency shortages. There are only five hotels 
of international standard. The CBC is currently funding a tourism development project and 
there are plans to establish a Tourism Development Board and a tourism training college in 
Freetown [34]. 

The government has created a new Ministry of Industries and Public Enterprises to reorganise 
public sector enterprises and provide institutional support to promote development of local 
resource-based industries of all sizes producing goods for domestic consumption as well as 
for export [33]. 



10· 

9.5° 

8.5° 

. 70 

13.5° 12.5° 12° 11.5° 11° 10.5° 

GUKA 
10· 

9.5° 

MAKENI o 

8.5° 

a• 

7.':J• 

Key 70 

• Protected Areas 
~ ~ Proposed Protected Areas 0 40 80 120km 

Proltctlon lltrcator, C.11. 0, Dall Prl1ted - J.ullt 1992 ( Cl IUCN/££C ) 
13.5° 130 12.5° 12° 11.5° 11" 10.s0 

Figure 4. Protected Areas of Sierra Leone 
See text and Annex 11 for further detai Js 



Sierra Leone 

Location of Industry 
A great deal of Sierra Leone's industry is concentrated in the Wellington industrial estate, 
near Freetown, but activity can be found scattered throughout the country. 

Most of the other activities concern mining: diamonds are mined in open-cast mines in 
Eastern Province by the National Diamond Mining Company (NDMC) and by individual 
alluvial miners. Iron ore was formerly mined at the Marampa mines (see Non-renewable 
Resources). Rutile is mined by Sierra Rutile near Boothe and in the Bradford-Rotifunk area. 
Bauxite is mined at Mokanji Hill in Southern Province by SIEROMCO. Another mine is 
planned at Port Loko in the north together with an alumina plant. A Saudi Arabian company, 
Bin Rafaah, started gold prospecting near Magburaka in Northern Province in early 1984 
[34]. 

Energy Sources and Consumption 
According to government figures, installed electricity generating capacity was 83. 2MW in 
1985, almost all of which was derived from thermal sources. Total electricity production for 
the same period was 175.6 million kWh, of which about two-thirds was supplied by the 
National Power Authority (NPA), with NDMC and the mining companies also operating their 
own plants. Fuel shortages and breakdowns at the King Tom power station in Freetown have 
led to frequent power shortages [34]. 

The NPA's output has continued to fall since 1985. A US$23 million project to rehabilitate 
the NP A has been approved by the World Bank and most of the funds are to be provided by 
a soft loan from the CEC [34]. 

The World Resources Institute (WRI) has estimated that Sierra Leone has a hydro-electric 
potential of 1300MW. Installed capacity is now only 2MW [24]. Work on a US$300 million 
hydro-electric project at Bumbuna Falls on the Seli river (designed to produce 67MW to 
supply Freetown and, possibly, the iron ore mines at Marampa), as part of the Mano River 
Basin project, has been restarted with funds from the Italian Government [34]. 

The Ministry of Labour, Energy and Power is also considering a Chinese proposal to provide 
electricity throughout Sierra Leone. This project would involve construction of two mini 
hydro-electric plants in the districts of Kambia (Northern Province) and Moyamba (Southern 
Province). The proposed plant in Kambia district (about 80km north of Freetown) would 
yield 1-2MW. The first stage of the project would cost an estimated US$4 million [35]. 

Major hydro-electric projects, like other major development projects, tend not to receive a 
full environmental impact assessment [9]. 

Since Sierra Leone has not yet located any oil reserves it has to import all its requirements. 
There is a national refinery with an annual capacity of 600,000 tonnes, but foreign exchange 
shortages have led to severe scarcities of crude oil. Sierra Leone is substantially in debt to 
th~ oil companies and there were serious fuel shortages during 1989 and 1990, leading to 
strikes and the suspension of public transport services. 
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In late 1990, Shell and Mobil, the country's leading oil suppliers, cancelled interest payments 
on US$44 million worth of debt and rescheduled payment of the principal sums. 

FAQ [21] estimated annual fuelwood consumption at around three million cubic metres in 
1988, while the World Bank/UNDP Energy Commission (1987) estimated it at seven million 
cubic metres. The two principal industrial uses for fuelwood are for fish drying along the 
coast and tobacco drying in the central parts of the country [l 8]. 
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Demography and Urbanisation 

Demographic Pattern 
Sierra Leone has the characteristics of many developing African countries: relatively high and 
constant fertility, a high mortality level and increasing levels of urbanisation [16]. 

Sierra Leone is one of the more densely populated countries in West Africa, with around 58 
persons/km2 [25]. The total population is estimated at around 4.26 million people, the 
majority concentrated in the south-east and north-western regions. The most recent census 
was held in 1985 [26]. This recorded a population of 1.26 million people in the Northern 
Province (chiefly inhabited by the Temne and Limba peoples); 741,000 people in the 
Southern Province (home of the Mende people); and 961,000 inhabitants in the Eastern 
Province. 

The population is made up of the majority African groupings (of which the Temne and the 
Mende are the largest) and others, including Creoles and Lebanese. The Creoles, who live 
mainly in and around Freetown, are the descendants of freed slaves who settled along the 
coastline during the 18th century. Although the Creole population is numerically small, and 
its political influence commensurately limited, it dominates the professional classes. 

In 1990, an estimated 44% of the population was under 15 years. The age structure, gives 
the population a high growth potential [16]. 

Rural areas in general exhibit higher mortality rates than urban areas, because towns and 
cities tend to have better health facilities and a concentration of persons with higher incomes 
and education [16]. The adult literacy rate (15 % in 1980) remains low [34]. 

Several projects are being implemented to enhance the status of women and provide them 
with employment outside the home [26]. 

Population Growth 
Sierra Leone has experienced a rapid expansion. The population is estimated to have 
increased by 78% between 1963 and 1988. 

The government has recently taken the view that the population growth rate is too high and 
in 1988 began to formulate a national population policy to address high growth and fertility 
rates [26]. The UN estimated that the population growth rate was 2.5% for 1985-1990 but 
predicts that for 2020-2025 it will have declined to 1. 8 % . 

Infant mortality is high at 149 per 1000 live births in 1990. According to UNICEF, in 1988 
Sierra Leone had the fourth highest infant (under 5 years) mortality rate in the world, at 270 
deaths per 1000 children. At the beginning of the decade infant mortality was 180 per 1000 
live births and life expectancy at birth was around 40 years. Life expectancy at birth stood 
at 41 years for men and 43 years for women in 1988 [34]. Improvements have therefore 
t>een only slight [33]. 
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Internal and External Migration 
Although the level of immigration is considered to be insignificant, the government is 
concerned by its impact on urban growth and employment in the informal sector and would 
like to restrict this even further. Current emigration levels are considered insignificant and 
satisfactory [26]. 

In 1990 over 300,000 refugees fled to Sierra Leone from Liberia. This added to the strain 
on the country's economic resources [34]. There are still thought to be around 200,000 
Liberian refugees in the country. 

There are also over 200,000 Sierra Leonean and Liberian refugees in Guinea [35]. 

Although no recent data are available, one study [Okoye in 16] showed that inter-regional 
migration for Sierra Leone in 1974 was 21.6%, diamond mining areas and the metropolitan 
Western area were the major nodes of attraction for migrants. The relatively impoverished 
Northern Area recorded the highest out-migration rate [16]. Agricultural labour continues 
to be drawn towards gold- and diamond-mining areas [33]. 

Rural-urban migration has drawn the younger population away from agriculture. This could 
ultimately raise the problem of sustaining growth in agricultural production. 

The government would like to decrease migration to urban areas and out-migration from rural 
areas. Considering regional development as the cornerstone of its development policy, it has 
introduced several integrated rural development projects [26]. 

Extent, Density and Distribution of Urbanisation 
The population is primarily rural, but urbanisation is increasing. In 1990, 32.2 % of the 
population was urban. This figure is expected to rise to 59 .1 % by 2025 [26]. The main 
towns are Freetown (with a population of 469,776 in 1985), Koidu (80,000), Bo (26,000), 
Kenema (13,000) and Makeni (12,000) [9, 40]. There are about ten towns with populations 
exceeding 10,000 people [3]. 

Health Issues 
Malaria affects an estimated 80% of the population. Other endemic diseases include 
gastroenteritis, Guinea worm, polio, schistosomiasis, sexually-transmitted diseases, 
onchocerciasis and TB [9]. The leprosy control programme, however, has been very 
successful. Official figures for AIDS and IIlV are low for Sierra Leone (40 cases had ~een 
reported to WHO by March 1992), but the actual situation is almost certainly very senous 
[l]. 

Across the country as a whole, 24.2 % of children suffer from under-nutrition, which is 
highest in rural areas [16]. 
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The World Resources Institute has estimated that in 1985, whereas 86 % of the population had 
access to safe drinking water and sanitation services, the figure for the rural sector was only 
20% [24]. 

A Primary Health Care Programme (PHC) has been implemented to reduce the rates of infant 
and maternal mortality, malaria and other communicable diseases. Strategies include setting 
up a network of appropriately staffed health facilities accessible to all, especially in rural 
areas; an expanded immunisation programme; provision of safe and adequate water supplies 
and basic sanitation; and promotion of adequate food supplies [26]. Health (and education) 
services have suffered serious deterioration, however, because of budgetary cuts [33]. 

The government is committed to the goal of "Health for All by the Year 2000". The PHC 
will therefore continue to receive the highest priority during the 1990s [33, 40]. Top priority 
will also be given to rehabilitation of health centres and clinics and to the training of 
paramedical staff. A national family planning programme is being developed within the 
Ministry of Health in collaboration with UNFP A. 

As a result of the prolonged fighting large numbers of displaced people in Sierra Leone suffer 
from illness, hunger and lack of shelter. This imposes a great burden on the country's 
already limited health services [35, 40]. Many people who fled the fighting have died from 
malnutrition and disease. Emergency assistance for these displaced people and for refugees 
from Liberia has been inadequate [35]. 
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ANALYSIS OF POLLUTION AND 
DEGRADATION PROCESSES 

Water Pollution and Water Shortage 

The availability of water and water quality are being adversely affected by deforestation, 
mining, and development activities [9]. Mining has resulted in water pollution and river 
siltation [9]. 

Fertilizer and pesticide use is increasing, within economic constraints. There is a potential 
danger of eutrophication from the increasing use of fertilizers, however, particularly in 
swamps and the Bolilands [9]. 

Raw sewage, together with untreated industrial wastes, is discharged at or near the 
waterfront, often in estuaries and lagoons in, or very close to, cities and towns [37]. There 
is a lack of legal measures for controlling discharges into rivers, estuaries, and coastal waters 
and no system for monitoring water (or air) pollution [37]. In rural areas, dependence on 
traditional water sources and lack of sanitation lead to several diseases [36]. 

During the dry season, water shortages are experienced throughout the country and the 
majority of the rural people resort to using traditional water sources. One attempt at 
improving this situation has been the development of improved hand-dug wells provided under 
the Integrated Agricultural Development Projects (IADPs) (see Agriculture) as an alternative 
to traditional water sources [36]. A total of 1520 improved wells were to be provided to 
around 2.1 million people by 1986. A programme of popular mobilisation leading to a better 
local understanding of water-related hazards may have been more appropriate. 

Watershed protection is urgently needed in many areas. The catchment of the Guma dam -
the source of Freetown's water - is inadequately protected and its reservoir is silting up [9]. 

Soil Erosion and Degradation 

Population pressure is leading to increased forest clearance (as a result of shifting agriculture) 
and the reduction of the fallow period, as well as cultivation of steep slopes. Soil erosion is 
a major problem in many areas and soil fertility is declining [9]. 

Miniug, both legal and illegal, is also causing soil and vegetation degradati~n. ~~g 
companies do not appear to be obliged to restore mined areas. For example, rutile (t1~um 
ore) mining by Siena Rutile, a subsidiary of Bethlehem Steel, has left large areas ~tripped 
and abandoned. Illegal mining for gold and diamonds also leaves larg~ areas, partic~Iarly 
swamps and river banks (for example, the Sewa River), denuded and stnpped of topsoil. It 
provides an essential income for thousands of impoverished rural dwellers, however, so 
efforts to curtail it would meet opposition, particularly since paramount chiefs receive 
royaJties from miners [9]. 
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Deforestation is also contributing significantly to soil erosion and loss of soil fertility. 
Around Freetown, deforestation of hillsides for fuelwood, charcoal, fanning and construction 
of housing has reached significant proportions. Landslides are now a potential threat (37]. 

Deforestation 

Sierra Leone is one of the most severely deforested countries in West Africa [18]. The 
original vegetation cover for Sierra Leone probably consisted of about 60% forest cover [42]. 
However, in the last 200 years more than 97 % of the country's primary forest has been 
destroyed (4, 7, 17]. Original forest can now be found only in hilly, mountainous and other 
inaccessible areas of the country [37]. Commercial logging, strip mining and agricultural 
expansion have resulted in the replacement of forest cover with farmland and small, 
fast-growing woody vegetation which establishes itself during the follow-up phase of 
slash-and-bum agriculture (12]. 

The most critical region in terms of deforestation is the western area. This area does not, 
however, represent the greatest biological diversity or productivity (9, 18]. The natural 
vegetation of the northern forest savannah mosaic has been less severely affected by human 
activity [12]. 

Agriculture has resulted in the greatest loss of forested areas. Damaging practices range from 
planting cash crops under forest trees to cutting all of the vegetation before planting rice [ 4]. 
A great deal of mangrove and swamp forest has also been cleared for agriculture, particularly 
rice cultivation (5, 19]. Recent estimates indicate that at least 2340km2 of forest is burned 
annually for farms, of which 44km2 is closed forest and 14km2 mangrove forest [44]. 

Mangrove forests are used extensively for fuelwood and building materials and for materials 
with which to make fish traps. In particular, the Freetown Peninsula mangroves (andLophira 
savannah) are being over-exploited for firewood [18]. However, the FAO Fuelwood Project 
and forestry extension services are currently initiating management and rehabilitation of this 
resource, and it is anticipated that mangroves will be legally protected under the 1988 
Forestry Act [17]. By the late 1970s, it was estimated that l 716km2 of mangrove remained 
[41, 42]. But, recently compiled maps indicate that, by 1987, only 1015km2 of mangrove 
(and 43km2 of swamp forest) remained [18]. 

In the northern province, there is extensive cutting of wood for flue-curing of tobacco. 
Enormous quantities of high-quality wood are consumed [9]. The remnant semi-deciduous 
tropical forests in the drier northern part of Sierra Leone are threatened by encroachment and 
also by uncontrolled bush fires from adjacent farmlands and savannah woodlands. Grasslands 
of the Loma and Santa Briwa massifs may also become victims of fierce bush fires as the 
forest belts around them are destroyed. These massifs are believed to contain many endemic 
species (19]. 

The two major logging concerns, Forest Industries Sierra Leone and Panguna Sawmills, plus 
three other small ones, operate under licences rather than concession agreements, and are not 
subject to any effective checks. Logged areas are usually left unguarded and are hence often 
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encroached upon by farmers. There is little effort to replant or encourage regeneration in 
logged areas [9, 18]. 

Removal of sawlogs, veneer logs and logs for sleepers has been estimated at 20,000 m3 per 
year between 1986-1988 [21] (Table 3). More than 60 tree species are logged, but of these, 
nine account for over 70% of production: Berlinia confusa, Brachystegia leonensis, Ceiba 
pentandra, Didelotia idea, Heritiera utilis, Mimusops heckelii, Oldfieldia africana, 
Piptadeniastrum africanum and Terminalia ivorensis [20]. 

Table 3. Roundwood Removals ('000m3
) [21] 

Category 1986 1987 ,. 1988 

Sawlogs, veneer logs and logs 
for sleepers 20 20 20 

Other industrial wood 120 120 120 
Fuel wood 2,665 2,730 2,798 

Total 2,805 2,87() 2,938 
< 

The infrastructure for management of Sierra Leone's forests is weak. There is a shortage of 
trained and properly equipped forest and game rangers. As of 1988-1989, only about half 
the professional positions and one-third of the sub-professional positions in the Forestry 
Division were filled. Not surprisingly, the Forestry Division has been unable to fulfil its 
obligations, has not acquired additional land, and is unable to protect the forest estate 
adequately. All constituted Forest Reserves are currently without management plans and only 
27 % have been inventoried to date [ 17]. 

Biodiversity 

According to one report [8], the decline of and present threat to rain forest fauna is "more 
dramatic in Sierra Leone than in any other West African coastal country". There are now 
very few intact wildlife habitats remaining in Sierra Leone and proposed protected areas 
account for only 4.5% of the land [12]. The absence of legal protection is a major obstacle 
to conservation management [ 45]. 

The greatest threat to the native flora and fauna is environmental degradation through 
uncontrolled forest clearance and agricultural expansion. 

Professional poaching also poses a significant threat to forest fauna. Busluneat has alw~ys 
been a traditional source of protein in Sierra Leone but, over the last two decades, hunting 
has become commercialised. Antelopes, primates and other wildlife are now hu~ted.by gan~s 
Of Liberian and Sierra Leooean hunters. The meat is often exported to L1bena. It IS 

estimated that during the dry season, when bushmeat can be smoked before export, more than 
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300 tonnes of bushmeat is taken to Liberia each month. In logging areas, the labour force 
often also hunts for meat supplies [9]. 

There is also a smaller but significant threat to wildlife from the export or sale of wild 
animals, particularly primates for experimental putposes [4, 9, 12]. 

Individual species considered threatened include the West African Forest Elephant (Loxodonta 
africana, cyclotis), the total population of which is split into four or five isolated populations, 
which are genetically vulnerable. This subspecies is unlikely to survive in Sierra Leone, 
except in Gola East and North [9]. The government recently endorsed the Elephant 
Conservation Programme for Sierra Leone. As a priority, this has proposed the establishment 
of an effective series of protected areas [MENRF (1991) in 13]). 

Fifteen primate species occur (of which 11 are forest species). Endangered primates include 
the chimpanzee (Pan troglodytes verus), Diana monkey (Cercopithecus diana,) known from 
the Golas, Tiwai Island and Western Area Forest Reserve; the red colobus (Procolobus 
badius), which occurs in low numbers in the Golas; and the olive colobus (P. verus), which 
occurs in riverine vegetation in the south of the country [11, 18, 27]. 

The warthog (Phacochoerus aethiopicus) and giant forest hog (Hylochoerus meinertzhageni) 
occur only within reserves in the extreme north and are either vulnerable or endangered. The 
red river hog (Potamochoerus porcus) has a wider distribution in the north but may be 
vulnerable nevertheless [11]. 

The threatened West African manatee (Trichechus senegalensis) is heavily hunted for its meat 
and because it is considered a pest by rice growers and fishermen [in 18]. 

Many large mammals still exist in substantial populations, but systematic hunting by 
commercial gangs is reducing the numbers of many species, especially primates and duikers 
[4, 12]. Of the 18 extant species of antelope in Sierra Leone, 16 are considered threatened 
[l l]. Populations have been depleted by overhunting and habitat destruction [12]. Two 
species of particular concern are the zebra duiker (Cephalophus zebra) and Jentink's duiker 
( C. j entinld) [ 11]. 

As many as 614 species of bird have been recorded in Sierra Leone. The country has some 
important sites for palaearctic migratory ducks and waders, especially along and near the 
coast [11]. There are several threatened species, including six forest-dwelling species. These 
are the white-breasted guineafowl (Agelastes meleagrides) which is very rare; the rufous 
fishing owl (Scotopelia ussheri); the yellow-throated olive greenbul (Criniger olivaceus); the 
western wattled cuckoo shrike (Campephaga lobata); the white-necked rockfowl (Picathartes 
gymnocephalus) and the Gola malimbe (Malimbus ballmanni) [11]. 

There are two endemic amphibian species, Cardioglossa aureoli and Bufo cristiglans. Three 
crocodile species occur: the African dwarf (Osteolaemus tetraspis), slender-snouted 
(Crocodylus cataphractus) and Nile crocodile (C. niloticus). Green turtles (Chelonia mydas) 
are known to nest in small numbers on Turtle Island and perhaps elsewhere along the coast. 
The loggerhead (Caretta caretta) and hawksbill (Eretmochelys imbricata) turtle have both 

28 



Analysis of Pollution and Degradation Processes 

been recorded in Sierra Leone waters, and nesting of the hawskbill has been reported. A full 
assessment is needed of the true status of marine turtles in Sierra Leone [11]. 

Numbers of invertebrates are unknown, but two endemic dragonfly species, Argiagrion 
lenium and Allorhizucha campioni have been recorded, although not for many years [ll]. 

To date, 2480 plant species have been recorded from Sierra Leone, of which at least 74 
species and one genus are endemic [43]. Centres of plant endemism are found in the Gola 
Forests, and in the hill forests and grasslands of the Loma Mountains and Tingi Hills [11]. 

There are major national constraints to management of the country's biological diversity. The 
Wildlife Conservation Branch lacks sufficient staff and has an inadequate structure. The 
Branch is also operating with a minimal budget [MENRF (1991) in 13]. Its attempts to 
protect and manage Sierra Leone's wildlife are not, therefore, as effective as they might be 
[17]. 

Marine Environment and the Coastal Zone 

There are four main environmental threats: 

• uncontrolled industrial fishing and trawling; 

• pollution (from tanker flushing at sea and land-based pollution from the discharge of 
untreated industrial and urban waste); 

• unplanned and uncontrolled tourism development; and 

• deforestation on the Freetown Peninsula (leading to coastal siltation) [9]. 

As yet there is no coastal zone management plan and only one protected coastal area (the 
Western Forest Reserve). Effective controls and monitoring are lacking [9]. There are gaps 
in the legal control of discharges from ships at sea [37]. Wetlands are generally not included 
in the protected areas [11]. Mangroves are overfished and none is protected [7]. 

In the event of a major oil spill in its waters, Sierra Leone has at hand only basic resources 
for combating such a disaster. There is no known oil spill contingency plan at either an 
administrative level or on individual sites [38]. 

Urban Environment 

Little information is available on the urban environment. Both central and fringe urban areas 
suffer from poor maintenance of buildings and roads, inadequate energy supplies and poor 
waste disposal, with uncontrolled rubbish dumping and open sewers [9]. 
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Many urban areas are surrounded by a spreading area of devastation from fuelwood cutting 
and soil erosion, but no attempts have been made to quantify this [9]. 

Energy Issues 

Sierra Leone's electricity supply is extremely poor. Since the beginning of 1991, the 
National Power Authority (NP A) has not produced a single unit of electricity for commercial 
consumption due to lack of finance, poor management and technical problems [l]. In 
Freetown, the generators installed by businesses and wealthier individuals generate an 
estimated total of 54MW of electricity, some 15% more than would be needed if the NPA 
supplied the city via an electrical grid [l]. The government-owned oil refinery resumed 
operating in 1992 after a six-month closure [l]. 

Firewood collected from farmland is now widely sold along the roadside to urban dwellers. 
But prices are high and shortages frequent [ 18]. 

Industry 

Sierra Leone has no major chemical and/or other industries to emit pollutants into the 
atmosphere. Water resources, however, are becoming polluted by organic and inorganic 
industrial waste [37]. (See Water Pollution and Water Shortage). 

There have been numerous attempts to export toxic wastes to Sierra Leone [37]. 
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Note on Data Sources 

NOTE ON DATA SOURCES 
Wherever possible, original data sources have been used as a reference or, failing that, data 
have been checked against several other sources. During preparation of this Synopsis, it was 
noticed that figures given, for example in relation to population, GDP growth rate, industry, 
forest extent and even total land area, often differed, sometimes considerably. In such cases, 
the figure most frequently cited has been used. 

A number of publications are recommended for further in-depth reading on a particular topic. 
These include the regular country reports of the Economist Intelligence Unit [l, 2, 34, 35] 
which provide a well-balanced review of the political (historical and present) and economic 
situation as does the Europa Handbook [3]. A wide selection of useful statistical data are to 
be found in [7, 15, 21, 23, 24, 25, 26, 32, 40, 46, 47, 48, 49, 50, 52, 53, 54, 55 and 56]. 
Information on biodiversity, deforestation and wildlife issues have been taken from a number 
of publications [4, 5, 6, 9, 10, 11, 12, 13, 18, 20, 28, 41, 42, 43 and 44]. Demographic, 
health and similar data have been obtained from a wide range of sources within the United 
Nations (including WHO and UNICEF). This survey makes no attempt to be comprehensive 
in reporting on technical co-operation projects. The list changes rapidly and will be soon be 
out of date. We recommend contacting the organisations directly. 

One of the prime objectives of this overview has been to highlight gaps in current information 
in the hope that government and development agencies alike will take the need for fuller 
information into consideration when planning and implementing future projects. 

35 



Sierra Leone 

ANNEX I 

Vegetation pattern of Sierra Leone (See also Fig. 3) 

Information on the remaining rain forests of Sierra Leone was taken from 1989-1990 
UNEP/GRID data which accompanies an unpublished report The Methodology Development 
Project for Tropical Forest Cover Assessment in West Africa (Paivinen and Witt, 1989). 
UNEP/GEMS/GRID together with the CBC and FINNIDA have developed a methodology 
to map and use 1 km resolution NOAA/AVHRR-LAC satellite data to delimit forest/non
forest boundaries in West Africa. These data have been generalised for this dataset to show 
2 x 2 km squares which are predominantly covered in forest. The study has also made use 
of higher resolution satellite data (Landsat MSS and TM, SPOT) and field data from Ghana, 
Cote d'Ivoire and Nigeria. Forest and non-forest data have been categorised into five 
vegetation types: forest (closed, defined as greater than 40 per cent canopy closure); fallow 
(mixed agriculture, clear-cut and degraded forest); savannah (includes open forests in the 
savannah zone and urban areas); mangrove and water. In addition this dataset portrays areas 
obscured by cloud. Most of the conservation areas managed by the wildlife sector are 
mapped from a 1:950,000 (c. scale) map The Forest Estate at 31st March 1961, compiled by 
the Directorate of Overseas Surveys, showing forest reserves and protected forests with hand
drawn additions and updates from the Forestry Division, Freetown, and from spatial data held 
within files at the WCMC. 

Digitised data are held at the WCMC Biodiversity Map Library, WCMC, 219 Huntingdon 
Road, Cambridge, CB3 ODL, UK. 



Annex II 

ANNEX II 

Protected Areas of Sierra Leone (See also Fi.g. 4) 

Map Reference Name 

1 Tiwai Island Game Reserve 
2 Outamba-Kilimi National Park 
3 Bagru-Moteva Creeks Game Reserve (Proposed) * 

4 Kagboro Creek (Yawri Bay) Game Reserve (Proposed) 
5 Kangari Hills Game Reserve (Proposed) 
6 Kpa.ka-Pujehun Game Reserve (Proposed) * 

7 Sankan Biriwa (Tingi Hills) Game Reserve (Proposed) 
8 Sewa-Waanje Game Reserve (Proposed) * 
9 Bo Plains Game Sanctuary (Proposed) * 

10 Bumpe Mangrove Swamp Game Sanctuary (Proposed) 
11 Kuru Hills National Park (Proposed) * 
12 Lake Mape/Mabesi National Park (Proposed) 
13 Lake Sonfon National Park (Proposed) 
14 Loma Mountains National Park (Proposed) 
15 Western Area National Park (Proposed) 
16 Boothe Mangrove Swamp Strict Nature Reserve (Proposed) 
17 Gola (West) Forest Strict Nature Reserve (Proposed) 
18 Gola North Extension Strict Nature Reserve (Proposed) 
19 Mamunta-Mayoso Swamp Strict Nature Reserve (Proposed) * 

20 Mogbai (Gola North) Strict Nature Reserve (Proposed) 
21 Port Loko Plains Strict Nature Reserve (Proposed) * 
22 Sulima Mangrove Swamp Strict Nature Reserve (Proposed) 
23 Wemago (Gola East) Strict Nature Reserve (Proposed) 
24 Yelibuya Island Strict Nature Reserve (Proposed) 

*not mapped 
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CSSL 
CBC 
FAQ 
GDP 
GNP 
GRP 
ha 
IADP 
ICBP 
km 
kWh 
IUCN 
MENRF 
MW 
NDMC 
NGO 
NPA 
ODA 
PHC 
RSPB 
SIEROMCO 
SLENCA 
SLRC 
TFAP 
UN 
UNDP 
UNEP 
UNFPA 
WCI 
WHO 
WRI 
WWF 

ACRONYMS 

Conservation Society of Sierra Leone 
Commission of the European Communities 
Food and Agriculture Organization of the United Nations 
Gross Domestic Product 
Gross National Product 
Green Revolution Programme 
hectare(s) 
Integrated Agricultural Development Programme 
Birdlife (formerly the International Council for Bird Preservation) 
kilometre( s) 
kilowatt hour(s) 
The World Conservation Union 
Ministry of Environment, Natural Resources and Forestry 
Megawatt(s) 
National Diamond Mining Company 
non-governmental organisation 
National Power Authority 
Overseas Development Administration of the United Kingdom 
Primary Health Care 
Royal Society for the Protection of Birds 
Sierra Leone Ore and Metal Co. 
Sierra Leone Environment and Nature Conservation Association 
Sierra Leone Rubber Company 
Tropical Forestry Action Programme 
United Nations 
United Nations Development Programme 
United Nations Environment Programme 
United Nations Population Fund 
Wildlife Conservation International 
World Health Organization 
World Resources Institute 
World Wide Fund For Nature 



Titles in this series of Environmental Synopses include: 

Angola 
Barbados 
Belize 
Benin 
Bolivia 
Burkina Faso 
Burundi 
Central African Republic 
Colombia 
Comoros 
Congo 
Cote d'Ivoire 
Dominican Republic 
Djibouti 
Equatorial Guinea 
Ethiopia 
Fiji 
Gabon 
Jamaica 
Lesotho 

Liberia 
Malawi 
Malaysia 
Mauritania 
Mauritius 
Mozambique 
Namibia 
Niger 
Nigeria 
Peru 
Rwanda 
Sao Tome and Prfncipe 
Sierra Leone 
Solomon Islands 
Somalia 
Swaziland 
Togo 
Vanuatu 
Western Samoa 
Zaire 
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