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BIOLOGICAL DIVERSITY ASSESSMENT:MALI
EXECUTIVE SUMMARY
This report satisfies section 118/ 119 of the US Foreign Assistance Act. This act requires assessment of the
importance of non-cultivated plants and wildlife varieties, species and ecosystems (especially tropical
forests) to conservation and development strategies. Sections 118/ 119 are aimed at ensuring that foreign
assistance funds maintain, restore, and regenerate important biological resources within the nations
.
receivingUSAID assistance. C 'c> /1 0 0,,,,, v , '1-~~ofe-M fY'rPs-!3/{~-r~de,tye~
This is an update of the first Biological Diversity Assessment for Mali prepared in 1989.

DIAGNOSIS OF THE ENVIRONMENT IN MALI
Mali is a vast land-locked country with a land area of 1,241 ,000 sqkm. It is subdivided into four main
bioclimatic zones presenting a wide range of agro-ecological environments going from the Saharan arid
climate in the North to the humid climate in the South.
The counhy is largely dependent on climatic conditions and more particularly the rainfall. The continental
inter-h·opical type climate is characterized by the alternation of a dry season and a rainy season that goes from
2 months in the North to 5-6 months in the South. The rainfall is irregular in space and time and varies from
less than 100 mm in the North to more than 1,200 mm in the South.
Since the occurence of drought spells in 1970, the establislunent of a more arid climate on the whole territ01y
as well as a downward trend of rains and a shifting of isohyets by 200 km towards the South, have been
observed.
These conditions have exacerbated already fragile ecosystems, particularly those of the Sahelian and
Sahelo-sudanian zones. They led some segments of the population especially pastoralists, to migrate towards
the wealthier areas and with higher rainfall in the Southern part of the country.
The country is endowed with considerable natural resources. It is crossed by two rivers, viz: the River Senegal,
with a national basin of 155,000 sqlan and the River Niger with a national basin of 300,000 sqkm.
The Niger River is characterized by the importance of the annual flow rates (46 billion cubic meters in
Koulikoro) and the extent of its inner Delta which represents a unique humid zone in the sub-region
(RAMSAR site).
The mobilizeable water potential is very important as well as underground waters estimated at 2,270 billion
cubic meters of wihch 66 billion cubic meters are renewable every year.
Mali has:
• 30 million hectares of arable lands and a potential of 1 million irrigable hectares;
• Soils with a low level of average fertility with deficiency in phosphorus, potatium and sulphur, and a high
sensitivity to wind and/or water erosion which is more pronounced in the North;
• 32 m · liqi hectares of forest stands, 3.9 million hectares of which are national parks and fauna reserves;
· :q diversity in flora and fauna (640 bird species, 136 mammal species, 80 fish species;
•
• fl ~r p ·tential with a good regeneration power.

The population is estimated at 10 million, 80% of which. are concentrated on about 40% of the territory in the
Southern part of the country. It is a youngful population (60% are less than 25 years old) and is increasing
rapidly (2.3% per year). It presents a great spatial mobility, especially towards urban centers that are
experiencing a high population increase(+ 5% per year). The densi7 is very variable from North to South
(from 1 inhabitant/sql in the North to more than 20 inhabitants/s<Jf111 in the South).
The economy rests essentially on the agro-sylvo-pastoral sector which employs nearly 80% of the population
and accounts for more than 40% of the Gross Domestic Products (GDP) and three-fomihs (3/4) of exports.
The sector will continue to play a role of driving force in the economie development of the country and despite
the low agricultural and animal productivities.
The handicrafts/indush·y sector and mining development are also expanding.
Since 1992, a d~ocratic regime has been established. Important economic and institutional reforms,
including decentralization, are underway . They have defined orientations for ensuring a better involvement of
the various actors and actual patiicipation/involvement of the P2P],;!lation and civil society in all development
activities. Mali conceals a rich and varied natural potentia,bu{6n~enly distributed. A diagnostic analysis
highlighted several major environmental problems that should~e solved absolutely for guaranteering
conditions for a sustainable economic and social development. In the long run , the stake consists in:
-Restoring/conserving natural resources (soils, water, vegetation, terrestrial and aquatic fauna and in managing
them in a way to meet sustainably the multi various and increasing needs of the population;
- Improving the quality of life of all citizens.
The perceptible increase in the population, the persistence of unfavourable climatic conditions, and of
extensive and inappropriate farming systems, have contributed to the degradation of natural resources and the
environment, thereby accelerating desertification.
The process of degradation of natural resources is characterized by:
• Loss of fertility of agricultural lands (reduction in fallows, wind and/or water erosion);
• Rjeduction in natural grazing lands (reduction in the duration of transhuii?ance and considerable
concentration around watering-points, increasing competition between,Agriculture an~vestock,
particularly in flooded areas and towards the Southern part,
• High pressure on forest resources, clearing for cultivation, overgrazing, considerable levies for fuel-wood,
-1)~ main source of domestic energy, bush-fires, etc.
However, the degradation is not even over the whole territory. In the North, one can observe an alarming
desertification encroachment on a vast land-area which is not much populated, with a major risk of silting-up
of valleys and ponds. In the Southern part, and more particularly around urban centers, the pressure on natural
resources still available is being exacerbated in many places whereas it is the latter that allow for meeting food
and energy needs.
Environmental resources are also subject to an increased risk of pollution due to multiple causes: gold mining,
industry and handicrafts, or insufficient sanitation infrastructures and equipment in urban areas.
Air, water and soil pollution affects more particular~ rea iWt h high human concentration and areas with
intensive production such as Office du Niger and th: . CMDT z6ne owing to the increasing use of fertilizers and
. 'des.
I
peshc1
Together, these factors have led to a gradual deterioration of the life quality and the living conditions of urban
and rural population.
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Under conditions of high demographic growth, poverty, low purchasing power of the population and in the
absence of adequate measures, this trend should continue to be pronounced in the years to come, with negative
consequences on the health and welfare of the population.
After a diagnostic study of the environment, the following were highlighted:
• The faucity of reliable data;
Th{absence of impact studies using indicators and the environmental monitoring;
• An existing environmental management system, making difficult and even impossible the analysis and the
diagnosis ofresources and of their dynamics as well as the monitoring of the various development actions.
Taking account of the environment in the various policies, strategies and programs is most often partial and
sectorial. However, one can note some adequacy between the orientations, the sh·ategies of the various policies
and the nature of constraints to be removed and the potentialities to be exploited.
At the legislative and regulatory level, despite the abundance of texts made at the level of various sectors
directly or indirectly linked to environmental protection, one can note:
- Many de~ults and a notorious insufficiency of appropriate enforcement texts and/or difficulty in enforcing
them;
A lack of coherence between the texts made by the various Ministerial departments; attt!-1
Some confusion in the definition of the fields of competence; ~
The responsibility of conh·ol being very often enhi.isted to several departments at the same time, and there
exists no concertation mechanism.
This situation is partially accounted for by the absence of a Code of Law relating to the Environment which
should serve as a reference framework for all the sectors. Moreover, even if they exist, the texts in favour of the
protection/conservation of the environment are often unlmown by the general public and the users.
At the institutional level, the lack of a shucture in charge of the coordination and the follow up makes
unce1iain any control and any coherent management of environmental issues. In fact, environmental
management is a.s-H*ieh difficult as it involves a great number of actors and partners who often act
independently and without concertation.
These facts show the urgent need to establish not only the coordination structure but also concertation
frameworks at all levels that bring together civil society, NGOs, state-owned structures, territorial collectivities
and the various develop ent partners.
These coordinationL onde atio frameworks will develop synergies between the various intervening parties in
order to guarantee
co erence betwwen sectorial policies and the complementarity of actions conducted in
the field in concertation with the population.
In addition, the multiplicity and the magnitude of actions to be undertaken, mainly for controlling
desertification and the various forms of degradation of the environment require the mobilization of
considerable funds.
The analysis has shown that presently many of these actions are implemented with the technical and financial
support of development partners, national NGOs and civil society. The share of the state budget is relatively
modest whereas the cost of the degradation seems to be high.
The diagnostic review of the environmental problema.t.«:s and the state of natural resources, have highlighted a
number of environmental challenges that Mali should take up for ensuring a sustainable economic and social
development:
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Ensure a better balance between population needs and natural resources through rational management of
the national territory and a sustainable management of natural resources;
Enhance the quality of life of rural and urban population by endowing them with minimum sanitation
in~structures and by controlling the environmental pollution, especially those that affect water resources;
Im el a change of mentality and behaviour and ensure an efficient participation of the population and the
'
various
actors involved in the elaboration and implementation of programs on environmental
protection/management;
Evaluate and mobilize the considerable potential for water resources management as well as new sources
of renewable energy and make them available to the people. Supp01i research on desertification and
environmental protection in order to develop appropriate techniques and technologies in the various fields;
Set up an effective system of o/ information management and collecting data on environmental resources
and their evolution;
Set up an appropriate institutional and legislative framework for the coordination and the control of
damages to the quality of the enviromnent; ~
.
Mobilize the financial resources for funding programs at national and regional levels.

THE NATIONAL ENVIRONMENTAL PROTECTION POLICY (NEPP).
fl} y•cNCVV uf
The policy was ~din 1998.
JUSTIFICATION

"Any person has a right to a healthy environment and the promotion of life quality is a duty for all and
for the State» (Constitution of Mali, Art.: 15).
The conservation of natural resources, and in general that of the environnient, is an absolute priority for the
Government of Mali and constitutes the basis for a sustainable socio-economie development. It is an
orientation framework for the efficient and sustainable planning and management of the environment. Its
implementation should allow for bringing a significant contribution to fundamental issues concerning:
• Desertification control;
• Food security;
• The prevention and control of pollutions;
• Poverty alleviation.
PRINCIPLES

The environment policy of Mali is sustained by the following principles:
• Equity and equality;
• Involvement/responsibilization and participation of all the actors;
• Prevention and precaution;
• Internationalization of the costs of the environment; and
•Application of the" Polluter Pays" Principle.
OBJECTIVES

Sustainable development remains the ultimate goal of the national environmental policy. The specific
objectives of the NEPP are:
To develop and support the implementation of a decentralized and participatory management of renewable
natural resources;
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To support territorial collectivities, producers organizations and associations, and other partners of civil
society such as NGOs, so that they can play fully their role in natural resources management and
environmental protection;
To promote sustainable agricultural production systems and mining methods that are respectful of the
environment;
To elaborate and support the implementation of participatory programs on natural resources management
through regional land-development schemes and local land development schemes with a view to reducing
the effects of degradation, desertification and/or drought;
To sh·engthen the control of any form of nuisance and pollution, mainly through the creation of water
purification plant or pollution abatement of liquid, solid and gasesous discharges from indush·ial and
handicrafts units,
To encourage local initiatives in sanitation, data collection and household wastes;
To elaborate and/or strengthen the implementation of a sanitation policy through the plam1ing and
implementation of sanitation infrastructures;
To set up an appropriate institutional framework with a view to ensuring the coordination, control and
follow up of the implementation of the National Environmental Protection Policy;
To strengthen the capacities of the various categories of actors;
To harmonize the legislation in force and elaborate legislative and regulatory texts that define
environmental standards;
To make it complusory and consider as perequisites, all environmental impact studi es for any venture;
To monitor the implementation of the various International Conventions, Agreements and Treaties signed
and ratified by Mali in the field of Environmental Protection;
To develop programs for sub-regional and international cooperation in environmental protection, and more
particularly around shared resources.
STRATEGY

The strategic objectivees underlying the national environmental protection policy are:
The preservation and strengthening of technical and methodological achievements;
The capitalization and dissemination of technical and methodological achievements;
The promotion of a global and multisectorial approach at the level of the designing and implementation of
environmental protection projects, programs, and activities;
The prevention of any new degradation of resources;
The promotion of the restoration and ,t.e,F~ of degraded zones and sites;
The setting up of coordination an~tl11Gel!ation-frameworks;
The strengthening of national cap'acttFeS'ln environmental protection;
The setting up of a system, for continued control, follow up and monitoring of the environment.
The nature and the complexity of actions to be undertaken in the field of the restoration/conservation of
environmental resources require the involvement and mobilization of public actors: the State which should
guarantee the conditions for the implementation and control of the national environmental protection policy;
private actors, civil society, including Economic Interest Groups (EIG), Associative movements and National
NGOs; development partners, with whom the State and non-governmental actors sign financing-conventions.
PART I: THE STATUS AND MANAGEMENT OF BIODIVERSITY IN MALI

Mali's biological resources (vegetation and wildlife) were severely degraded by the 16 year
Sahelian/Sudanian drought beginning in the 1970s. At least 80% of the population depends on these
biological resources for food security and income. Humans have suffered as well as non-human animal
species and plantlife. Part I explains how the drought, biodiversity, and human economic production
strategies intertwine.
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Five ecological communities within Mali have special importance from the planetary, pan-African and
national points of view. They are: the inner delta of the Niger River, the Gourma; parts of the southwest
Sudanian woodlands; the Idrar des Iforhas; and the Sudanian rupiculous dry forests (Guibortia forests) of the
western sandstone plateaus.
The Idrar, the Guibortia forests and the southwest Sudanian woodlands need biological inventories to
determine what plants and animals remain, their population sizes and distribution. The southwest Sudanian
woodlands support the northernmost population of chimpanzees in Africa; the endangered Derby's eland as
well as many other birds and mammals. Smaller habitats such as the Saharan oases and riparian woodlands in
southern Mali also need biological surveys. The inner Niger delta has lost its large mammals (the korrigum is
extinct) and has low populations of crocodiles, manatees and hippos. It still supp01is over 1 million migratory
birds (both intra-African and Eurasian) as well as important resident breeding birds. The Gourma supp01is
the last-remaining Sahelian and Malian herd of elephants as well as a wide variety of threatened antelopes.
Of these areas, only the Gomma has partial protection as a faunal reserve. All other areas described above
have minimal official protective status. The Asango Menaka fauna! reserve protects giraffes which are
becoming rare. The Boucle de Baoule National Park complex has lost its large mammals (elephants, Derby's
eland, giraffe, buffalo
. . t has been invaded by groundnut growers, pastoralists, poachers, commercial
and trophy hunter , and villag s. According to a F AO team about $8 million US would be required to restore
the integrity ofJ he OP~By mplex, not including costs ofreinh·oduction of the large mammals (1989
~
report).
Mali could. p\Jke a significant contribution to preservation and maintenance of Africa's and the planet's
ecosystem#,'ifor that reason, the GRM is making conservation of natural areas a priority. Commitment by
the internatiAnal community has come in fits and starts. The 1989 biodiversity report recommended: the
upgrading of the Gomma to a national park; the creation of a Bafing/Faleme area national park; the protection of bird nesting areas in the inner delta; as well as the surveys required to make decisions on other
natural areas. The restoration of the Boucle de Baoule is being considered. Some projects have been
elaborated in order for the management of some of these areas including the elephant zone. As recognized
in 1989,some of these proposals include long-tenn funding (eight to ten years), feasibility studies for
boundaries and population distributions, conflict resolution with local villages, integration of local
populations into national park economies or economic development assistance, building of tourist facilities,
anti-poaching teams, and training.
Without signifcant financial aid 'by donors and more political change by the GRM, there will be no
signifcant large mammal populations left in Mali in coming years. The Saharan and northern Sahel regions
have limited protection. Addax, Dorcas gazelle and aoudad (barbary sheep) are threatened or endangered.
The oryx is extinct. The slender-homed gazelle may be extinct. In the mid/south Sahel and Sudanian
woodlands, protection has been very weak. Most elephant herds, lion, Derby's eland, giraffe and ostrich
populations are locally extinct and declining. Dorcas and Damas gazelles are rare. The cheetah and hunting
dog have disappeared. All wetland species have declined from intense use of the floodplains, drought,
hunting, fishing, and Manantali dam. These include the African buffalo, manatee, waterbuck, Buffori s kob,
hippo, various fish species, and crocodiles. Three priority projects are: the Gourma elephants; the
chimpanzees and Derby's eland(near or in the proposed Bafing National Park), and the breeding waterbird
sites, manatee, and fisheries of the inner delta.
Mali has no written flora and widely scattered plant collections. The Saharan oases have been largely
replaced by non-native plantlife. Small recommended projects include: aid to the arboreta ; assembling and
cataloging the plant collections, surveying for relict Guibortia forests, and preserving some Sudanian/Guinean
riparian forest. Still, there is no big attention to this topic.
Although the above situation, the Government of Mali (GOM) is fully committed to improving environmental
and natural resources management (E/NRM). This commitment is best reflected in the National Environmental
Action Plan (NEAP), which addresses E/NRM issues including biodiversity, and problems related to rural and
urban areas, management of desertification, water pollution, sanitation, and liquid and solid waste disposal
issues. The NEAP includes national E/NRM policies and establishes an institutional framework for
implementation of the plan. The NEAP seeks to promote greater involvement on the part of civil society in
6

solving environmental problems through decentralized processes, which promote greater management
responsibilities at the local, communal level.

PART II: CONSERVATION AND DEVELOPMENT
This section links food security and rural incomes to biological production and diversity. While Part I was
concerned with "existence value," Part II focuses on "option value" (the value of maintaining a species or
cultivar that might have economic value in the future); and "production" and "consumption" values (the economic value of wild plants and game meat to income). It reviews human actions that can hurt biodiversity and
lower economic returns such as the secondary impacts of pesticides, fire , short fallow periods and
over-browsing.
In Mali, animal resources are closely linked to subsistence, trophy and commercial hunting, tourism,
agricultural pest control for cash crops, human disease control, fishing, livestock production, and river
basin water management. Plant resources are closely linked to rainfed agricultural crops, drought fallback
food , craft and medicinal plants, rangeland quality, cooking, home building and income from sedentary
agriculture, agroforestry, timber forestry, agro-pastoralism, pastoralism, agro-fisheries, and artisans.
Subsistence hunting is a major source of protein for Malian households. The Code of Hunting does not
recognize this fully and needs to be modified to allow seasonal hunting of small game such as warthog and
francolin . The DNCN does not have the manpower, equipment nor cooperation oflocal hunter's groups to
enforce any restrictions on commercial hunting. Many familie s supplement their income selling wildlife hides,
shins and surplus meat. Mauritanian hunters extensively poach for jerky. A select group of commercial
hunters sell wildlife parts or live animals to international buyers. Finally, tr·ophy hunting for selected rare
species has conh·ibuted to the loss of biodiversity. The widespread poaching and the illegal trade of
endangered species desh·oy Mali's bio diversity more than subsistence hunting of common small game. The
GRM has difficulty to conh·oling commercial and illegal tr·ade and has been unwilling to close down markets
selling animal aI1s.Pi10rttv projects include: revising the Code de Chasse, estaljishi a revo ing fund to
stabilize p~'TO DNCN age~ts, donor-funding of an anti-poaching team, sig~g\2f CITES III ]): the GRM, a
moratoriufu..Qh;spee.ia.1-,,..ophy permits, increased protection of rare species, f>o.op.e~effclrtS with Hunter's
Associations.to implement better game management practices, donor pressure on Europe to stop illegal
impoi1s of endangered species and reptile skins, and further research on the marketing of wild animal parts.
To improve many of the above inappropriate situation, many codes including the hunting one have been
reviewed; the CITES hve been signed, the forestry agents and the villagers or associations have good
collaborative relationship.
Pest control practices for birds, rodents, large mammals and insects have been reviewed. The SNPV has
been careful and thoughtful in the use of pesticides and rodent control. More research on large mammal pest
management (hippos and rice; elephant and gardens, etc.) is needed. A review of "target area" waterways
rbicides should be funded to assess both human
that receive heavy doses of pesticides, fungici e an
healt~ concerns an~ impac_
ts on other spe9 s. S~NV ne.,ds a r~si~ue testing laboratory and assistance.with
the disposal of toxic chemicals. IPM has l'>een m1 imal m Mah. Smee 2000, USAID has been supportmg the
toxicology laboratory of the Central Veterinary Laboratory for pesticides residue testing.
Mali has not developed its non-consumptive uses of wildlife such as photographic safaris and animal
watching. This may not attract many tourists as they could have better view in other countries.
Non-cultivated plants contribute to "gathering" production strategies which provide drought-fallback
nutrition, shelter materials, fuelwood, crafts materials, medicines, and supplemental income (e.g., from
karite, palm mats). Those households without access to wild plants such as sedentary farmers suffer greatest
in times of famine. Wild and weedy plants provide genes to improve cultivated crops such as rice, to
maintain and improve commercial varieties such as karite, may possess "option values" as future medicines,
and support other economic species (e.g., plants for insect pollinators). Mali does not have its own seed bank
nor in-situ culture program for wild varieties. Both are highly recommended. But after the 1990's, research
to improve some wild plants/trees has been given some importance.
7

Non-cultivated grasses and browse plants are crucial in livestock management. Browse adds 30% of dry
season nutritional intake. To restore drought degraded grasslands requires an intimate understanding of the
seasonal importance of diverse plant species. The goal of economics and biodiversity is to replace annual
grassland, dicots and weeds with more perennials and dry season shrubs. The heart of any anti- desertification
and range restoration projects is the creation of nurseries that will grow and dsitribute browse and perennial
grass species as well as the protection of secure, welli?S~efi
~ ess and use rights to rangeland. With the
. , aw in 1995, it will be possible to restore some
drafting of the pastoral code in 2001 and the adoption
degraded grasslands, (already in effect in some Villa
erroirs) .
Biodiversity and agroforestry link: (1) at the species selection stage for nurseries, windbreaks, alley crops, dune
stabilization, forage crops, and soil improvement; (2) in management policies required to regenerate fallowed
land; and (3) the understanding of the role of tennites to ecological recycling. More than any other single
project, the review of existing nurseries and the addition of new, especially native species would greatly
benefit both development and conservatio
e ative plants are being considered in nurseries and for
research (Cinzana research station a
C
·n mali).
Similarly, biodiversity and foreshy cmmect: (1) at the species level in choosing species for reforestation
projects; (2) in design of natural forest plans for timber; (3) in identifying the best methods and the most
appropriate species for fuel wood regeneration. Surprisingly little is known about tree planting under existing
forest canopies, rotation periods, nursery requirements and fire responses of West African ti·ee species. This
report sh·esses proj ects in Mali's southern natural fore sts and suggests candidate trees for further research.
The multiple impacts of fire on Sahelian/Sudanian zone plant and animal species as well as soil
micro-biota are summarized. In Mali, the bush fire codes need revi sion to allow conh·ol burns in the
Sudanian regions. The prohibition on bums in aquatic meadows and the Sahel should remain. A project to
test Hiernaux's rotational fire policy in the Sudanian wooded grasslands is recommended.
The floodpulse of the Niger and Senegal rivers support both biodiversity and a large share of Mali's rural
income. The floodpulse brings a "free" nutiient supply, irrigation water for recessional agriculture and
grazing pastures, groundwater recharge, and increased fish, and waterbird and aquatic mammal populations.
No aspect of Malian life binds biodiversity and economics so intimately. Three water projects influence the
floodpulse: Manantali Dam, Selingue Dam and the Canal du Sahel. Manantali has had a negative impact on
both the floodpulse-dependent economy and biodiversity. Projects to partially mitigate these ha1ms have
been outlined. The~~e)im may have a dampening influence on floodplain economies, fish and
waterbird producti fi. TIJCN lli suggested a project to investigate the best multi-use release schedules for
Selingue.

PART III: SOCIAL, POLITICAL AND ECONOMIC INCENTIVES TO MAINTAIN
BIOLOGICAL DIVERSITY
Human activities can degrade and destroy or maintain and restore biological resources and diversity. Human
actions and values can serve as positive incentives to maintain and to restore biodiversity; disincentives which
warn, punish or frighten citizens, or perverse incentives which encourage destruction. These incentives,
disincentives and perverse incentives can occur at any level: international treaties; national legislation;
business contracts; trade agreements; decisions by judges or police; religion; community groups, etc.
Donors have not yet incorporated, as they should, an understanding of the importance of species diversity and species
composition into their funding. In part, it has not been fully appreciated that biodiversity concerns are more important to
risk-avoidance, food security economics (which are largely non-monetary) than risk assumption, profit-oriented
economics. Some donors like USAID, are incorporating environmental analysis in their programs, but still, the
miti ati on actions implementation need more attention. The increased understanding of non-cultivated plants, small
game pr \ein and risk-avoidance economics contained in this report will hopefully help redirect donor funding. The
~NLCD acJs as a national umbrella program and legislative incentive in which to incorporate biodiversity concerns.
Kevisim:r ofvarious codes for hunting, bushfire, land clearing and forestry in 1995 should encourage incentives to
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protect species diversity. Economically, the GRM needs to return more of the profits made from the inner delta
to the inner delta. At the moment, the economics w
against sustainable development.

bes~~f:a':o~ormation

for the public in
W ALIA, an educational magazine in the 5tlyRe ion1is e of the
Mali. It should be circulated more widely. In a dij:1o , in urban areas, videos and movies are high priority
projects to increase understanding of the importa e ofbiodversity and to encourage personal actions such as
fuel-efficient stoves. In 1996, the GRM launched a project" Household Energy Strategy" based on renewable
energy use in order to protect the forestry environment, therefore the biodiversity.
Finally, local implementation is the crux of all natural resource management. The sh·ucture of responsibility is at
present confused. Customary, Dina, and post-independence rules are all active and, at times, conflicting. The law
and its application decree (1995) on the decentrilized management of the natural resources should help clarify
these confusions. Secure access and use rights to water, fishing grounds. grazing areas, h·ees and hunting are
incentives that can be h·aded for the proper maintenance of biological resources . Financing and h·aining Malians
in conflict resolution ov ·
·
f access and use rights are crucial components recommended in all
biodiversity proje . Sustainable Agricu ural and Natural Resources Management Collaborative Research
Support Progra (SANREM CRSP) has uccessfully started in 2001 this activity in Madiama Commune ( Mopti
Region).
,/"""

PART IV: GRl\!I PROJECT PROPOSALS AND USAID/Mali
The Government of the Republic of Mali (GRM) has organized in May 1999 a Donors Round Table Conference
on Environmental sector financing . At the Conference, 16 new projects were submitted to donors for support for 5
yers. By the end of year 2001, 14 have received partial or full support. The projects related to species and
ecosystem preservation are the following:
Management of biological diversity in the Bafing Makana wild life reserve (partial).
Management of the Baole bend biosphere reserve (partial).
Integrated management of the Gour.ma elephant rangelands (partial).
Management of the Nienendougou fauna reserve (no support).
Management and implementation of management plans for the Ramsar sites in Mali (partial).
Management of biological diversity in the Idrar and Tamasna pre-desert ecosystems (partial).
Sustainable management of resources in the Niger River Basin (partial).
National Environmental Information System (partial).
National Environmental Monitoring Network (partial) .
A donor coordination group for E/NRM assistance in Mali has been created and USAID is a member of this
group. The group meets together twice a year and also has joint meeting with GOM counterparts from time-totime. This forum has served to better coordinate E/NRM policies and programs among donors as well as to more
productively engage the GOM in policy discussions. Currently, USAID/Mali E/NRM activities focus on
improved NRM in the Office of the Upper Niger Valley agricultural extension zone. The program has been
successful in recuperating previously depleted land as crop yields have increased 80-100% as--~ result of improved
soil fertility, forest lands have been protected, and erosion reduced. Approximately $400,00.0.has been committed
to this effort. Additionally, USAID supports efforts to recd~ pesticide use on cropsin ,an around Bamako using
Integrated Pest Management (IPM) techniques ($,400,000)i and has contributed $115,00 to do an assessment of
obsolete pesticides in the northern regions of Mali as part of a multi-donor effo or pes ic1 e disposal.
Protecting the Environment will be an important part of the new
Accelerated Economic Growth (AEG) Strategic Objective.
USAID will continue working with Malian communities in the
agricultural sector to become more efficient producers and to
increase farmer incomes through agricultural best practices and
better management of their natural resources. the Mission will allocate some of its annual budget to natural
resource management activities. This may include indirectly biological diversity preservation, such as Community9

Based Natural Resource Management (CBNRM) activities, NRM practices extension, support to decentralization
leading to decentralized NRM.
In the next 5-10 years, the intent of the UAID/Mali is to extend its NRM programs from farm to "Gestion des
Terroirs"(Community-Based Natural Resource Management) and to build the capacity of national staff in
environmental analysis. Activities will also include afforestation, use of efficient equipments for renewable energy
in order to protect and preserve natural forests from degradation etc. Some areas of collaboration with other donors
in E/NRM activities may be explored. Also the Global Climate Change unit in UAID/W has started collaborating
with Mali Mission.
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BACKGROUND

The biological resources of Mali are a form of natural capital - capital in which 90% of the nation's population
actively participates. The biological resources can be found on three scales: genes or germplasm, species or
races, and ecological communities. The variety of these biological resources are sometimes lumped together
under the rubric "biological diversity" or "biodiversity." This report will assess Mali's biological diversity.
Although Mali's biological resources can be considered a "free" gift of nature, they are neither inexhaustible nor
completely renewable. Genes, species or ecological communities can go extinct and be lost forever. Ecological
communities can degrade so severely that they cannot recover for hundreds of years. To maintain nature's gifts
requires a four-pronged effort:
preserve sample ecosystems and species so they become part of the national and educational heritage
("existence" value) as well as tourist potential ("non-consumptive use" value).
preserve sample populations of wild foods, medicinal plants and other useful species for possible use in
new or expanded forms of production ("option value");
- maintain existing biological resources and variety in order to keep ecologically dependent production (e.g.,
fisheries , foresh·y, wood products, livestock and rural fam1ing) at current or increased levels ("production"
and "consumption" values);
regenerate degraded biological resources in order to increase ecologically dependent production,
consumption and non-consumption use economies.
The preservation, maintenance and regeneration of biodiversity in Mali is difficult. The nation has suffered
from beginning in 1970, a 16 year drought. Since independence, it has undergone almost four decades of
social upheaval, struggling for a new balance between short-te1m needs and long-te1m sustenance. This report
can point to very few successes. It points to a long hard road for both the Government of Mali (GRM) and
donors concerned with biological resources and diversity. The Malians interviewed all understood these
difficulties and showed an admirable honesty in their analysis. The farmers, fishermen and pastoralists reflected
the strong resilience of the Sahelian peoples in the face of the second worst drought of this century.
This report can be used in various ways. It is a summary Mali's biological resources. As such, the report is both
an educational and awareness tool. Understanding this, US AID has funded the translation of the first review
into French. An extensive bibliography has been included, since no other bibliography currently exists.

tA/!7

The 1989 repo~ one of the first African reports written under Section 118 and 119 of the US Foreign
Assistance Act. 'As such, it serves as a model for other reports. It includes sections not seen in other
biodiversity reports( e.g., biodiversity and large mammal, pest control, browse species diversity in rangeland
management).
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OUTLINE OF THE REPORT
Part I will address: What do we know? What happened to biological diversity during the drought year ?
What varieties, species and ecological communities in Mali are unique on the planet Earth? What aspects
are uniquely important to Mali? What priorities should be placed on these biological resources from the
planetary and national viewpoints? How well are they protected now?
Part II will address: How are the economic production systems of Mali connected to biological diversity?
What aspects of biological diversity might help increase production and income in the near or distant
future? What aspects of biological diversity need regeneration in order to increase production and help

~{+O N.J-

food-security?

Part III will discuss: How do we do it? How d the promote or discourage the maintenance of
biological diversity? Is it financially or politica · possible to save species or conununities of concern?
What kind of incentives might add biological diversity into natural resource management and
development projects? What administrative, technical. economic and educational problems exist in
Mali.
Part IV will describe projects that should have the highest priority. Given US AID's budget and primary
goals, what projects might realistically be of interest?

~t~~

This report ~s the congressional mandate (Sections 118 and 119 of the Foreign Assistance Act) on
biological diversity and tropical forests. Butyno report can give equal detail and emphasis to all aspects
of biological diversity .
/ \
The, 19~eport was completed on a five week contract in November/ December 1988. The single author
spent thr e weeks interviewing ministries and agencies, collecting background reports as well as making
two ve short trips into the field. Two weeks were allocated to write the report. Some material had been
collected during a three day field trip to the inner delta on a previous consultancy in 1987. The Environmental Officer (Februmy 1988) in Abidjan requested that a Malian consulting firm collect the background
material on biological resources of Mali. The compilation never occuned. The shortage of information
and person-hours meant that certain biological resources (eg, fish, wild plant seed collections, possible
Guinean forest localities in the extreme south) have received only cursory attention.

tJvadf~

The update was
biodiversity an
after going thro

.(!,sl-ctcs: ~ ,f(60i{ ,

don review of material developed on environmental status in Mal' including
"7'~5/"?i'
experience. Fron that analysis, sections , words were added,
and modified
'"
he entire 1989 report

delef~d
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BIODIVERSITY: TWO CLARIFICATIONS

In discussing biodiversity issues in the US and Africa, certain consistent
misunderstandings arose. First, biological diversity is not the same as natural
resources management. For instance, a farn1er can improve his soils and crop
production without becoming involved with biological diversity. Biological diversity
focuses on a small area of complete natural resources management. It can be an
important component as explained throughout this report. But, to be called
"biodiversity," the manager must be able to point to varieties, species or ecosystems
that need help and will benefit from management. Maintaining populations of
Senegalese longtailed panots in millet fmms is not a goal of biodiversity
management. Designing a pest conh·ol program that maintains some populations of
palTots but also reduces millet losses is a biodiversity goal.

Second, biodiversity does not necessarily try to preserve the maximum number
of species. Because the term was born with thoughts about tropical rain forests, this
is often a confusion. Some areas of the Sahel have relatively few species. The goal of
biodiversity is to maintain all the pieces of the Sahelian ecosystem so that the food
web will not deteriorate. This means maintaining pollinators as well as the plants
they pollinate; browse shrubs as well as the gazelles that eat and disperse the browse
shrub's seeds; the microbial soil community as well as the soil; the fish as well as the
crocodiles that control their population size. If the reader keeps the food web rather
than species numbers as the primary focus, then this confusion never arises.

17

PART I:
STATUS AND MANAGEMENT OF THE PRESERVATION OF BIOLOGICAL
DIVERSITY

WEST AFRICAN ELEPHANT
(Loxodonta africana)

Ten years ago, there were four small populations left in Mali. The Mauitania/Boucle herd,
the Faleme Valley/Mandigue mountain herd (Senegal/Guinea/Mali), and the Sousan herd
(Mali/Ivory Coast) are now considered extinct or no longer viable. Only the Gourma
(Mali/Burkina Faso) herd remains and it is declining. In 1982, 600 elephants were reported. By
1988, there were only 400 elephants and some observers say that there are no more than 200.
(The Gourma "herd" is actually a series of herds, leading to confusion.)
Drought mortality, competition with livestock, displacement by sedentarized .
pastoralists, poaching, unknown reductions in Burkina Faso, and habitat destruction have
contributed to this decline. The local Tamasheq would like to preserve the elephants.
The Gourma elephants are Mali's only herd and the most viable northern elephant
population in West Africa. They move more than any other herd recorded (800 km) in Africa and
are the only herd known to visit the Sahel. One estimate states that the elephants need 33,000
km2 because of the arid habitat. They are among the highest priorities of the IUCN Elephant
committee. They need emergency attention.

18

A. BIOLOGICAL DIVERSITY AND THE DROUGHT

The sixteen year drought in the Sahel starting in 1970 has left an indelible mark on the biological resources
and diversity of Mali. The economy and lives of its citizens have gone through an irreversible shift. Terms
of trade, job opportunities, community organization of labor, rules of access and use of natural resources will
never be the same. An exhaustive review is impossible. Here are consequences of the drought on biological
diversity, inseparable from the livelihood of Mali's citizens.
- Before the drought, transhumant and nomadic herds penetrated northward. The herds grew in size
and the more attractive grass species (Schoenfeldia) became very rare, while more weed-like species
(Cymbopogon schoenanthus) proliferated. Unappetizing Euphorbias and little eaten Aristidas replace staple
grasses (that even humans consume) such as Digitaria guayana. During low rainfall years, herds concentrated
on remaining pastures. Vegetation cover diminished. Close grazing crushed seedlings, compacted soil, and
prevented regeneration. The intense churning of soil by hooves uprooted grass tufts and the wind swept them
away. During these d1y periods, there is less rain but if falls in more intense sto1ms. On slopes, the finer soil
particles ran off with the water. On drying, the winds took away the finer silts and sands. The increased
albedo further prevented seed germination and seedling survival by increasing surface heat.
- In a vicious spiral, pastoralists began to graze too soon or too long preventing perennials from
storing enough energy in their roots and preventing longcycle annuals from maturing to seed. Perennial
plants or annual plants with a long vegetative cycle disappeared from over-grazing and too little rainfall. The
actual numbers of species (pre- and post-drought) may be approximately equal but the new dominants are
annual plants with short vegetative cycles - that is, species that can evade the animals who actually need
them during the period of nomadic or transhumant grazing.
- In some places, the reduced grass cover helped h·ees by allowing more water to infiltrate to the
trees' roots. In other places, herders switched from cows to goats and cut branches off trees and shrubs for
their livestock. Eventually weakened, the h·ees died. In still other areas, a crust of algae replaced the grassland
(the last attempt at life on the Sahelian surface) . The crust sealed the surface from infiltration and h·ees died
of partial thirst or runoff increased erosion around their roots.

-Trees such as Acacia nilotica disappeared because groundwater tables sank, in some places as
much as 75 feet. Women had a harder time drawing water from wells and keeping their gardens.
- The regeneration of pasture and browse became more difficult. Woodland and grassland became
fragmented and transformed into islands. Groves of scattered trees could not be pollinated as well by wind or
insects. The population of insect pollinators shrunk. Seed stocks in the soil decreased.
- In areas abandoned by livestock and ·depleted of antelopes, the regeneration of shrubs and trees
diminished. Many of the tree and shrub seeds need to pass through the stomach of ruminants to germinate.
Birds no longer visited fragmented woodlands reducing seed
dispersal still more.
-The shrinking of
the inner delta of the
Niger meant less flood
plain agriculture, less
floodplain
pastureland,
and less water for fish
breeding, fish production
and food and shelter for
other aquatic animals
(e.g. manatees). The shrinking of available surface water and
reduced food stimulated an increased interest in hippo and manatee meat as well as crocodile skins. The food
shortage intensified the gathering of wild foods such as wild rice and water lillies. Over-explotation of both
plant and animal wetland species as well as reduced flooding shrunk available harvests, sometimes to
nothing.
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- Bushfires diminished in the north as biomass production dropped below 1000 kg DM per hectare.
However, they increased on aquatic meadowland. They escaped controlled bums more easily and more
often in the Sudanian wooded grassland. At times, farmers tried to increase yields by burning. This
short-term gain meant long-term losses in organic matter, nitrates, and overall fertiliy. An unknown amount
of wood was wasted by these bums.
- Cows produced less milk and gained less weight. Reduced dairy and meat production forced
pastoralists, fishermen, and farmers to search for other sources of cash to purchase grains. Many
supplemented their income by selling firewood, thus increasing albedo (loss of canopy cover), erosion (loss of
litter and roots). Others harvested palm leaves for thatch or mats. Rural citizens heavily harvested all drought
fall-back plants.
·
- Drought exacerbated the difficulties in maintaining wildlife . As graze, browse and seed resources
as well as wetland insect populations plummeted, the species higher up on the food chain suffered. Survival
of the young and litter and clutch sizes decreased. Bushmeat became a more valuable sh·ategy for food security. Conflicts between starving baboons and other wildlife that raid crops became more intense. Ungulates
searching for watering places became easier targets. They competed for greatly diminished pasture and
browse. Increased fire reduced shelter and protection of grassland and woodland species as well as hurt
snakes, frogs and birds depedent on the grasslands moister micro-climate (see Part II. C) . Mercantile
poaching (poaching for profit) became more widespread.
- Locust populations decreased temporarily removing the threat of plague; guelea populations
decreased, but golden spalTOW populations increased. Jackals, hyenas, rats, squilTels, hares, francolins and
other "generalist" species that profit from cleared land increased. All other mammals, reptiles, birds and fish
decreased.
From the point of view of Mali's plant life, four aspects of "desertification" are biodiversity issues: reduction
of total vegetation cover; stunting of perennial plants; elimination of organic matter from the soil by
leaching or erosion (loss of soil microbial and invertebrate populations); and disappearance or replacement
of plants capable of remaining alive for a few months by less useful plants which mature and die in only a
few weeks.
For wildlife, the drastic loss in numbers and even some extinctions require a reduction of hunting pressure
until the populations can recover and become viable.
For humans, the drought has meant a new look at land tenure, tree tenure, pasture and water rights and a full
realization of the need to reconcile confusing traditional, Dina, colonial and post-independence rules.
Drought-adapted crop varieties and wild food species are no longer a luxury. Native plants are no longer just
gifts of God but plants that may require nurseries and re-planting. Understanding the role of each grass
species and browse species in silvopastoralist ecology is a matter of future survival. Protecting wildlife,
including fisheries, is also protecting drought fall-back food security. The human ecology of biodiversity is
now a critical factor in both sustainable economic development and resource conservation.

B. BIOTIC COMMUNITIES AND BIODIVERSITY
B. I Preservation and Management
In a nation like Mali, it is necessary to carefully consider each proposed area for preservation and
management. Because of limited financial capabilities and the drought, the number of areas will be few. To
choose the most important areas to protect requires:
- A description of all remaining relatively intact habitats; their distribution (size and scatter; distances
between these habitat);
- A description of the linkages (drainageways. river crossings, mountain passes, valleys, wetlands) which might, by
acting as safe-passage corridors, increase effective size; and a description of potential dangers to species within the
corridors or landscape matrix that surrounds the protected area
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In Mali, no protected area is an isolated piece of habitat. The landscape immediately surrounding protected
areas must be considered as buffer zones with special rules enacted. The ultimate goal must be integration of
the local economies and assignment of land stewardship responsibilities to the local populations. In Mali,
with a colonial tradition and Islamic tradition of hunting reserves (not animal sanctuaries), the Forestry
agents will never accomplish protection and management without local cooperation and help.
Finally, to achieve government/local cooperation, each protected area requires resolution of all access and use
conflicts that prevent biodiversity maintenance ( eg, poaching, over-fishing, bush fires).

B.2 Status of Knowledge
Mali is a large nation - the size of Texas and California combined. Ecologically, it has been divided in many
ways. In the 1989 report, Monod's classification is used because it includes both genetic (evolutionary)
history as well as present day climate/ plantlife associations. The three main divisions within Mali are the
Sahara-Sindian, Sahelian and Sudanian domains.'
The Sahara-Sindian Region shares an evolutionary development with Arabia, Iran and India. Mali covers
sections of the western and southern Saharan domain. The Sahara has from less than 500 species (absolute
desert) to about 1,000 species (in areas >200 mm rain bordering the Sahel) in any 10,000 km2 area. (There are
about 1600 total plant species .) When there is rain, the Malian Sahara receives monsoonal (summer) rains.
The Malian Sahara shares many of its major vegetation types) with Mauritania, Algeria, Niger, Libya and
Chad (desert dunes with perennial or annual grasses; oases; regs, hamadas and wadis; absolute desert) . There
are very few endemic plant genera (about 16) - plant groups unique to a domain or region. They are mostly
northern. The southern Sahara is too closely tied to the Sahel and tropics to support many endemics . The
Saharomontane endemics of the Adrar, if they exist, are not lmown.
The Sudano-Zambezian Region wraps around the rainforests of the Congo . It has two subdivisions in Mali:
the Sahel and the Sudanian regions. The Sahelian Domain cuts clear across Africa from the Atlantic to the
Red Sea. Its vegetation has ties to the whole of the Sudano-Zambezian Region as far as South Africa with
smaller links to Asia and the Somalian-Masai (aka "Oriental") Domain. There are about 1200 species of
plants (500 -1500 species per 10,000 km2) with only about 40 truly endemic plants. Mali shares semi-desert
grassland and shrubland with Mauritania, Niger, Chad and Sudan; and Sahelian Acacia wooded grassland
and deciduous bushland with these same nations plus Senegal.
The Sudanian Domain has about 1000 to 2000 species per 10,000km2 and probably no more than a total of
2750 species of plants throughout. About 900 are endemic (found pretty much nowhere else) . Other species
can be found in most of the dry parts of Africa and some throughout the tropical regions of the planet. The
Sudanian Domain wraps around the Congolese rainforest but tapers off in Sudan and Uganda. It is mostly
woodlands with secondary grasslands. Fingers and islands of forest encroach into the Sudanian Domain from
the south. The Sudanian wood-

By climate, Mali can be divided into arid, semi-arid and sub-humid zones. By plant forms, the most common and useful
classification has been the Yangambi classification into woodland (foret claire), savanna (savane) and steppe (steppe). The savannas
of Mali include grass savannas (savane herbeuse), shrub savanna (savane arbuste), tree savanna (savane arboree). The steppes of
Mali include the tree or shrub steppe (steppe arboree or arbustive) and the grass and/or herb steppe (steppe herbacee et/ou
graminee). In addition, there are wetland types of importance (Table I-2). White (11) and Menaut (10) have written the most
complete recent discussions. Weber (60) compares French and Anglo systems.
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lands cut through fourteen African nations from Senegal to Ethiopia.
From the planetary point of view, the most unique ecological communities
and the ecological communities that contain the most intact food webs include:
- The Inner Niger Delta - the largest wetland in West Africa and one of the most important to all of Africa
(see Box).
- The Adrar des lforhas - a higher elevation biotic community with ties to both the Sahara and the
Sahel.
- The Gomwa with the last Sahelian herd of elephants, other threatened Sahelian wildlife as well as
important inter-dunal marshes.
- The Sudanian woodlands in the southwest with a significant center of Sudanian endemics, especially
primates and ungulates.
- The Sudanian Dry Forests of Western Sandstone Plateaus with unique relict forests relatively untouched
by the thousands of years of human influence.

22

TABLE I-1: BIOTIC COMMUNITIES OF MALI ACCORDING TO WHITE
A. Saharan Regional Transition Zone
Oases
Wadis
Tamarix communities
Acacia communities
Hyphaene (Doum) communities
Psammophilous vegetation
Regs
Saharomontane vegetation
Halogypsophilous vegetation
Absolute desert

B. Sahelian Transition Zone
Sahel Wooded Grassland
Sahel semi-desert grassland and transition to Sahara
Sahara
Sahel deciduous bushland*
Sahelomontane Scrub Forest*
Sahelomontane Secondary Grassland*

C. Sudanian Zone
Sudanian Dry Forest (Gilletiodendrum or Guibourita)
Sudanian Riparian Forest
Sudanian Transition Woodland
Sudanian Woodland
Sudanian Isoberlinia and related woodlands
Undifferentiated Sudanian Woodland
Sudanian Grassland
Sudanian edaphic grassland and wooded grassland Valley and Floodplain Grassland
Grassland and Other Herbaceous Communities on shallow soil over ironstone
(bowal).
Secondary Sudanian grassland (around villages)
Sudanian Rupicolous Scrub Forest (Guibortia)
D. Herbaceous Freshwater Swamp and Aquatic Vegetation
Permanent Lakes
Open backwaters
Shaded backwaters
Permanent River Channel
Tributary Channels (sandy, clayey, rocky)
Floodplain pastures
Floddplain marshes
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ECOLOGY OF THE INNER DELTA
The inner Niger Delta in Mali's Vth Region is the most important area for rice
growing, fishing, and grazing in the nation. 500,000 citizens depend on this
rich wetland ecosystem which at its flood peak can cover 30,000 km2 . The
sketches (left) show how the floods anive as the rains diminish providing a
prolonged season for biological production.
The postflood pastures of the delta provide dry season range for about a
million cattle and a million sheep and goats. The delta is the key ecological
and economic resource in the annual cycle oftranshumant pastoralism.
Productive pastures and watering would otherwise be lacking. The expmi of
beef, hides and skins and transhurnant food security (by trading milk for
grains) would be impossible.

peak and decreasing
rains. Lateral spread of
fisheries as lakes
connect to main river.

'

/1

80,000 fishermen depend on the flood. In 1986, the catch was approximately
40,000 tonnes with exports of smoked fish as well as local sales. Agro-fisher
and h·anshumant fisher families could not survive without the delta's bounty.
/P

The natural production of wild grains (particulalry "bourgu," Echinochloa
stagnina, and water lillies) provide crucial drought fallback food, seasonal
grains before the millet and rice harvest as well as sources of supplemental
income in normal years. The harvests from recessional agriculture from the
production ofrice, millet and manioc are completely dependent on the flood's
height, area and duration. The bottom sketch shows a cross-section through a
nanow pati of the delta.
The economic importance to the delta's five main production groups
(agro-fishers, agro-pastoralists, transhurnant pastciralists, transhurnant fishers
and sedentary fatmers) supports an additional economy of trade and expo11.
Since 1972, donors and the GRM have spent over 112 million US dollars in
the development of the delta's agricultural, pastoral and fishing economies.
In addition, the delta is one of the three largest in all of Africa. Until
recently, it was a major wonder of wildlife and subsistence hunting. Now,
very few mammals remain. Only a few hippos and manatees find refuge. On
the other hand, over two million migratory birds of 110 species still come to
the delta in the non-breeding season. These include both Eurasian and
intra-African species. The delta supports over 100 species offish.

APRlL; Grasslands
grazed. No rain.
Lakes isolated from
main river.
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B.3 Areas Protected
Mali has two classes ofland protection that protect all biological resources. "Reserves naturelles integres"
does not allow any use by humans without permission of the Director of DNCN, including camping or
tourism. All natural factors are allowed to play at their will. "Pares Nationaux" are similar, but buildings, fire
control, roads and other management activities can occur. There are no "reserves integres" in Mali and only
one national park (the Boucle de Baoule complex, OPNBB). The other reserves are partial for specific
species (Section B.4) or controlled forests.

B.4 Effectiveness of Protection
For historical reasons, the GRM had not given ecosystem protection a high priority. Only the recent drought
has made the GRM aware of the need to maintain islands of intact habitat. The value of intact ecosystems as
"national h·easures" or sources of educational, national pride or tourist income was not widespread.
The only attempt at ecosystem protection was the establishment of the Boucle de Baoule National Park in
1982. This park was made into a Man and the Biosphere Reserve by UNESCO. But, between 1982 and 1988,
groundnut growers, tra:nshumant pastoralists, Mauritanian poachers, Bamako hunters, firewood cutters, and
sedentary fam1ers invaded the park and the forest reserve lands adjacent to the park. The DNEF has not had
the man-power, the military sh·ength nor the strong support from the upper levels of the GOM to prevent this
degradation of the park and its surrounding forest reserves. Several large mammal species are now extinct
within the OPNBB and many are tlu·eatened. According to the 1989 assessment, a FAO report stated that a
minimum of $1 million US for five to six years would be needed to stabilize the situation. Since the GRM
does not have this level of financing, it will be the international community that decides if the Boucle is an
important priority compared to other possible protected areas in other nations (see Part 4 and Appendix).
B.5 Areas Outside Protected Areas Requiring Protection
Most of West Africa has a long history of human use. The oases have been planted with date palms. The
Sudanian and south Sahel frequently burned. The southern woodlands harvested for timber. Where possible,
the land cleared for fa1m and fallow agriculture. There is a world of difference between the idealized maps of
botanists and biogeographers and the actual plant communities of Mali. In conh·ast to White's Table of biotic
communities, Table I-3 tries to portray the actual communities. Neve1iheless, it is an interesting exercise to
review the ecosystems of Mali with an eye out for communities that represent historical remnants of days
gone by and deserve protection as cultural natural "h"easures."
The Saharan zone and its habitats have little protection in Mali. In 1989, there was only one area in all
of the Sahara with legislated protection (Tenere, Niger). Since this is the largest protected area in Africa
and includes part of the Sahel, international donors will probably focus conservation activities within
Niger. The most important Saharan and, perhaps, Saharo-montane area in Mali is probably the Idrar des
Iforhas. The Adrar is a southern extension of the Ahaggar massif and is responsible for a local increase
in rain. It could also be considered a Sahelian locale as increased rain makes it a northern extenstion of
this flora. It has an interesting flora, birdlife, and may have Addax , Barabary Sheep and other
Sahelian/Saharan species. A thorough inventory of this area is needed.
No survey has been made of Saharan oases or ephemeral pastures (especially the Tilemsi Azzawakn valley).
Most Saharan oases have been turned into date palm groves. Intact oases with representative
(non-introduced) flora would be worth preserving. Protection for these isolated regions is probably
impossible.
Because of the drought, hunting and grazing, West Africa has no well pro- tected Sahelian area. Mali's
northern and southern Sahel have no national park. The Gourma elephant herds remain the only viable
Sahelian population. The elephants plus other Sahelian species (lion, ostrich, <lama gazelle) and significant
inter-dunal marshes that support Sahelian birdlife raise the value of the Gourma faunal reserve to highest
priority. (It was already a high priority area for IUCN's elephant committee.) The GRM needs to upgrade this
partial reserve to a national park; make a serious committment to protect large mammals; and revise the
boundaries to accommodate seasonal migrations. The international community needs to make a serious
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long-term commitment of funds and technical aid to resolve conflicts between pastoralists, marsh farmers
and wildlife, prevent poaching and help develop tourism (Section IV.A.2).
The Ansongo-Menaka faunal reserve and its flora and fauna have not been recently surveyed. It once
contained the most northern population of West African giraffe but, perhaps, only few giraffes remain. The
status of other Sahelian species (<lamas and dorcas gazelle, ostrich, topi) are not known. Ansongo-Menaka
requires a good invent01y before a priority on its value as a Sahelian preserve can be established (Pa1i IV) .
Niger, Chad, and Burkina Faso have high priority areas for international funding.
The southern Sahel and the Sudanfan zone (with pockets oflsoberlinia woodland and Sudanian riparian) have
legislated protection (Boucle de Baoule National Park) or partial protection (the whole OPNBB complex). The
best protection of Sudanian undifferentiated woodland, Guinea- Congolia/Sudania Transition Zone forest and
wetland habitats is in Niokolo Koba National Park (Senegal). This park has had many difficulties with
poaching, inadequate funding for guards, and the possibility of a huge dam being built in its center (4).
Neve1iheless, because of the presence of elephants, chimpanzees, lion, giant a,and, other rare or threatened
species, many riparian and special habitats, and a strong commitment by the government of Senegal, Niokolo
Koba should receive international aid and technical help. There are other protected or partially protected areas
of Sudanian woodland in Benin, Burkina Faso, Niger, Nigeria, Chad and Cameroon.
The Boucle de Baoule complex is, to be blunt, in competition with Niokolo Koba for international funds .
OPNBB has lost more species and has more violations and difficulties with inhT1sions into the park than
Niokolo Koba. OPNBB is connected with a series of Forest and Fauna! Reserves that, with a sh·ong financial
commitment and political will, could re-inh·oduce some of the lost species. Ideally, both parks should receive
funding to preserve biodiversity. But, given the state of international funding, this appears unlikely (see Part
IV).
In 1989 there were no protected areas in the Sudanian Region of southwest Mali (Bafing to the Senegal
border) . This comer of Mali has floral ties to the Basse Casamance of Senegal. The area between Bafing River
and the Senegalese border contains Sudanian woodland, Sudanian Isoberlinia Woodland, Sudanian riparian
and possibly Sudanian D1y Forest pockets. The Bafing region is richer and less degraded than the Boucle
complex (e.g., chimpanzee and giant eland populations). If a binational "peace park" with Senegal's Faleme
Hunting Area could be an-anged, this protected area would probably make the best use of international funds
as it would also provide wildlife coffidors to Niokolo Koba. The Bafing area is listed under protected zones in
1990, and it is among the projects proposed for financing in 1990.

There is no national park in the south, below Sikasso, which has some of the most humid forest and intact
riparian forest in Mali.
There are no protected wetlands (oases, inter-dunal marshes, lakes, floodplain sloughs, open river waters,
etc.) in Mali but RAMSAR sites have been identified and are being given some consideration. The highest
priority area in need of protection is the inner delta. IUCN, after a survey of the delta, decided that there was
no possibility of a fully protected area. Most large mammals had disappeared and the drought had placed
many of the bird nesting areas in jeopardy. IUCN decided to work on conflict resolution with the goal of
combining conservation with more stable economics - more assured access by local populations to natural resources such as fish, bourgu, wild food plants and wood. They have made great progress in this direction but
have run across obstacles that prevent completion of these "natural resource" agreements. An IUCN team has
also begun work relating the flood pulse of the Niger to economic development. Management of the flood
pulse and instream flows could could help the local economies and major aquatic and wetland biota that
remain (fish, birds, trees, plants, mammals). Since no fully protected areas are planned for the delta, the
biological resources will be discussed under "Conservation Development and Biodiversity(Part II).
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TABLE I-2: EXISTING PLANT COMMUNITIES IN MALI
1. Plantations and atiificial regeneration areas
This "community" is considered permanent tree and tree-like vegetation that has a structure, but not a species
mix, similar to natural stands . Species mix ranges widely from gmelina, eucalyptus, filao , cashew, cassias,
acacias, mesquite, kapok, etc.
2. Natural closed or dense forested areas.
Tree, h·ee-like, and shrub covered areas with a crown closure of more than 50% and trees more than Sm in
height. Most of the plants are deciduous in the dry season. Fire, human use near populated areas for logs,
firewood, charcoal, and agriculture have dramatically altered these forests . Uncontrolled fires, set for land
clearing, appear to be the major human ·influence. The scarcity of Parinari excelesea and African mahogany
compared to "natural" forests exemplifies the vast and rampant changes that have occurred throughout the
Sudanian biotic community.
3. Open, less dense forest and wooded savanna
Dispersed trees and shrubs with crown cover less than 50%. There is an extensive ground cover of small
shrubs, herbaceous and grass vegetation. Vegetation is mostly deciduous in the dry season. This community is
usually a degraded fonn of denser forest that cannot recover from land clearing, fires and/or wood cutting.
This is the most extensive area of Mali supporting grasses (Andropogon and Paspalum). In some locations,
the less, dense woodland includes palms (Borassus and Ra hia .
4. Gallery or Riparian Forest
Crown closure is greater than 75% and is the best preserved and tallest of the original forest types .
5. Grassland or savanna
Herbaceous and grassy vegetation with scattered h·ees and shrubs. The grasses are perennial to the south and
annual towards the notih. Change occurs when biomass drops below 1 tonne dry matter per ha. At this point,
the dry matter cannot supp01i fires and Cenchrus communities predominate. It is nearly impossible to
separate out the soil-controlled grasslands that suffer natural fires from the grasslands that have resulted from
human influences (clearing, fires, grazing). This area is the most important for grazers and deteriorated most
during the drought.
6. Agricultural Areas
Planted in crops annually, bi-annually or semipermanently, these lands always have vegetation associated
with the cultivation/fallow cycle and are only occasionally surrounded by shrub/tree species(eg. living
fences). They may be part of a grazing "system" in which the livestock move into the fields after harvesting.
Agricultural lands differ if irrigated by rain, by human waterworks or flood inundation.
7. Urban Areas ·
The vegetation of urban or semi-urban areas poses special interest to those concerned with biodiversity. At
the moment, the use of trees and other plants, especially ornamentals, is limited.
8. Water Bodies
The open bodies of water of most importance are the Niger and Senegal Rivers and the lakes associated
with the Niger. Two "reservoirs" (Lake Bafing at Manantah and Selingue Dam) are the most important
human-made water bodies.
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9. Wetlands
These are seasonally inundated areas with standing water. They are important for recessional agriculture,
swamp rice, shore birds, fish breeding and various disease organisms. The most important is the inner Niger
delta. The seasonal marshes of the Sahel and the oases of the Sahara are also important. During the drought,
the human-made wetlands for rice cultivation have been important for birds.
10. Bare lands and rock outcrops
It is imp01iant to distinguish the bare lands caused by the recent combination of human influences are unique

habitats well represented in the Bafing area, while the bare sandy soils of the Sahel are degraded habitats.

SUMMARY
Mali can make a significant contribution to the preservation and maintenance of the planet's biodiversity. It
has unique communities such as the inner delta, the Gourma, the Sudanian dry forest, and the relatively intact
areas of Sudanian woodland in the southwest. The GRM has signed international and panAfrican agreements
that commit the government to protecting part of Africa's heritage. But, these policies have not received a high
priority - in part because of the drought, in part because of the French colonial heritage, and. in part, because
the GRM can see no short-term cash benefits. The international community has shown interest in fits and
starts. In between, the biological resources have degraded rapidly.
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C. ANIMAL SPECIES CONCERNS
C.1 Status of Knowledge of the Fauna

Mali has a rich bird and mammal fauna. Mali needs an updated overview of the status of fauna! resources.
Except for pest or disease-beming species (e.g., locusts, tse-tse, simulid flies) , there has been little research
on any of the insects in Mali Some rare groups of butterflies may dwell in the south. There is an excellent
guide to the 150 fish species in the Niger Basin of Mali and 93 fish species in the Senegal Basin of Mali.
Mali needs an overview of amphibian species. One questionnaire survey by DNEF addresses h·ends in
populations of reptiles. The priorities for protection of rare or threatened fish, amphibian or reptile species
needs attention.
According to the 1989 report, approximately 640 bird species have been recorded in Mali, more than all
the species in North America. About 15% of these birds are rare, having been seen less than six times.
LeMarche has written an excellent survey of bird species. There has been extensive work on the European
migrant birds, the resident and breeding waterbirds, and the infra-African migrants in the inner delta.
However, there is a need to review of rare, unique or threatened bird species in Mali and extensively
survey the southern tropical forests.
There are about seventy mid-size to large mammals in Mali (ie, excluding rodents and bats) . Using a
combined index of primates and ungulates, the western area of Mali has been considered by one IUCN
reviewer a center Soudanian species riclmess with 42 species . For mammals, several general guides and
out-ofdate reviews are available. Besides casual and anecdotal observations, the only mammal populations
recently reviewed have been elephants, chimpanzees and large antelopes.
In summary, lmowledge of the status of both invertebrates and vertebrates is scanty. This makes judgments
of certain groups (e.g., bats, canids, otters, snakes) virtually impossible

SCIMITAR-HORNED ORYX (Oryx dammah)
A tntly Sahelian and semi-desert antelope, this Ol)'X was last seen in the
extreme east ofMali in the 1970s. One of the planet's most endangered
antelopes, it is making small comebacks from re-introduced zoo animals in
other parts ofAfrica nad theMiddle East. Extremely nomadic, theywander
in search ofgood pastures and forage (acacia pods, succulents and some
fruits). Their eating habits led to competition with Sahelian cattle herds.
They disappeared from pastoral isl and trophy hrmting. Now extinct in
Mali.,
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C.2 Status and Protection of Species
Mali's Code de Chasse formerly prohibited all hunting. Since 1986, it prohibits all hunting from the
June 1 to November 30, the season in which most animal species mate and give birth (Article 10). The
Code de Chasse also limits hunting of "big game" species (Table I-4) and protects certain birds(Table
I-7), mammals (Table I-5) and the Nile Crocodile from all hunting. Mali has established two partial
faunal reserves: one for the last remaining herd of elephants within Mali and one for the last remaining
West African giraffes in Mali (the Ansongo-Menako reserve) . It has one National Park in which all
animals are officially protected. Eighteen to twenty animal species of planetary concern have been
reported to live, at one time or another, in Mali (Table I-6).
The GRM can establish "fishing reserves" which conh·ol the kind and intensity of fishing as well as
removal of aquatic mammals. IUCN has an excellent project to establish such a preserve near Lake
Debo.
Despite these sh·ong laws, the actual protection of animal life in Mali is minimal. In the last decades,
two species have gone extinct (the scimitar-horned oryx and the kolTigum). About thirteen animal
species are in jeopardy of extinction within Mali (including eight species of international concern). All
large mammal populations are decidedly reduced since Jeff Sayer's survey in the 1970s. Twothirds of
Mali's remaining species of antelope are in jeopardy of extinction. Reptile populations are in marked
decline as are osh·ich populations. The reasons for this decline will be detailed below.
The endangered and threatened species of the deserts and the northern Sahel (addax, Dorcas
gazelle, Damas gazelle, slender-horned gazelle, barbary sheep) appear to have little hope except in
isoalated pockets free from hunting. No area is protected or scheduled for protection and the
international community does not appear interested in funding recovery programs in this part of the
Sahara. Two species (korrigum and scimitar-homed oryx) are already extinct and the slenderhorned gazelle may be extinct.
In the mid- and southern-Sahel and the Sudanian woodlands, there are remaining populations of roan,
Derby's eland, western hartebeest, Buffons kob, and

KORRIGUM (Damaliscus lunatus korrigum)
A member of the confusing Hartebeest group - sometimes a
species, sometimes a race. The korrigurn once extended from
Senegal to Western Sudan. The Malian population was highly
gregarious with large herds munching the floodplain grasses
of
the inner delta. The korrigum could also survive on dry
grasses
of the southern Sahel. It is purely a grazer. Last seen in the
Gourma in the late 1970s. It is now extinct in Mali from

30

TABLE 1-3: BIG GAME ANIMAL PARTIALLY PROTECTED BY MALIAN LAW (ANNEX I)*

Lion (1)
Kob (1)
Roan (1)
Bohor Reedbuck (1)

Oribi (3)
Grimm's Duiker (3)
Red-fronted gazelle (3)
Hippopotamus (1)

Bushbuck (2)

Elephant (1)

* Number in () is the number allowed to be killed each year.

TABLE 1-4: MAM:NIALS COMPLETELY PROTECTED BY MALIAN LAW (ANNEX II)

Chimpanzee
Manatee
Pangolin
Cheetah
Leopard
African Buffalo
Aardvaark
Giraffe
Barbary Sheep
Red-flanked duiker

Buffon's kob
Dorcas gazelle
Korrigum
Dama's gazelle
Bubal Hartebeest
Derby's (Giant) Eland
Addax
Scimitar-horned Oryx
Hornless female antelopes
Immature Hippopotamus
Elephants with tusks less than 5 kg.

red-fronted gazelle as well as the less threatened species (bushbuck, red-flanked and grey
duikers, reedbuck, oribi, leopard). Some of these species could be protected in Boucle de
Baoule complex and the Gourma Fauna! Reserve - if there was a strong commitment by both
the GOM and the international community. But, the Boucle de Baoule complex has been
devastated. The elephant, giraffe, Derby's eland and buffalo have disappeared. The roan, hippo,
western hartebeest and waterbuck as well as many smaller species are all threatened. Reintroduction of the Derby's eland and African Buffalo are possible but expensive. Elephants will
never be re-introduced because of farming settlements within and adjacent to park boundaries.
The Gourma has no legislated protection for species other than the elephant (see "Elephant"
sidebar). Nevertheless, immediate revision of fauna! reserve rules and reserve boundaries could
protect red-fronted gazelle, lion, ostrich, and possibly Dorcas and Damas gazelles, waterbuck
and roan antelope. Redefining the Gourma Fauna! Reserve is a high priority of IUCN.
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In the Sudanian woodlands and Sudan-Guinean zone, only the proposed Bafing National
Park holds promise of protecting chimpanzees, African buffalo, and Derby's eland. Other
species such as leopard, lion, roan, Kob, waterbuck, perhaps Western Hartebeest, hippo,
ground hombill, red-flanked and grey duiker, oribi, reedbuck, and bushbuck could receive
sanctuary in the national park. Part IV gives details of the proposed project which is at the
feasibility stage of development.

OSTRICH (Struthio camelus)
Once widespread from Mauritania to Chad and
Nigeria, ostrich populations are now scattered, small
and decreasing. In Mali, egg-hunters sell over one
thousand eggs each year to mosques, to tourists for
shelf decorations and as marriage presents. Ostrich
skin is hunted and sold illegally into the international
trade for shoe leather. Some Malian flocks have been
decimated by sport hunting. Officially, the ostrich is
protected by Malian law. The most viable populations
are in the east and southeast and require protection in

ADDAX (Addax nasomaculatus)
Formerly throughout the entire Sahara, north to
Algeria and Tunisia. Now near extinction ji-om
motorized hunting and competition vvith livestock. A
large antelope exquisitely adapted to the desert. It
moves in herds according to the irregularand patchy
rains. l t is believed to havea special sense to locate
the rare outbursts of grass growth and ephemeral
pastures. It does not need to drink water. It is not
protected in any reserve in Mali. There is little

SLENDER-HORNED GAZELLE (Gazella leptoceros)
A rare antelope of the true desert -so rare that the
Code de Chasse makes no mention of it. The palest of
all antelopes with the slenderest horns, the largest
proportional ears for heat release and wide hooves
for crossing sand dunes. If it still exists, its numbers
are very low. Highly endagered, it has no protection.
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TABLE 1-5: SUMMARY OF THREATENED, ENDANGERED AND EXTINCT
ANIMALS IN MALI*
Extinct in Mali:
Scimitar Oryx (E)
Korrigum
Endangered both worldwide and in Mali:
Derby's Eland (E) [E]
Leopard (T) [E]
West African Chimpanzee (sp. verus) (E) [T]
Dama's Gazelle M [lozonai, E]
Addax (E)
Corn Crake (K *)
Western Wattled Cuckoo-Shrike (V) ?
Yellow-Throated Olive Bulbul (V)?
White-necked or Grey-necked Picathartes (V>R)? Banne1111an's Weaver'?
Ibadan Malirnbe?
Eurasian Peregrine Falcon [E]
Vulnerable worldwide (IUCN, USFWS) and Endangered in Mali :
Dorcas Gazelle (V)
Cheetah (V) [E)
Elephant [T] West African manatee (V) [T] Hunting Dog (V) [E]
Slender-homed Gazelle (V) (highly endangered in Mali)
Red-fronted Gazelle (V) Barbary Sheep or Aoudad (V) Nile
Crocodile (V) [E] West African Dwarf Crocodile (I) [E]
African slender-snouted Crocodile (I) [E] Pangolin [E]
Of unlmown status in Mali or threatened only in Mali:
Hippopotamus (Threatened) West African Giraffe
(Endangered) Ostrich (rapidly declining)
Spotted-neck Otter (unlmown status) Cape
Clawless Otter (unknown status) Lion (vulnerable)
Waterbuck (threatened) Kob (threatened) Roan
(vulnerable) Western Hartebeest (vulnerable)
Red-fronted Gazelle (threatened)
* IUCN Categories are in(). E (endangered); V (vulnerable); R (rare); I (indeterminate);
K (insufficiently known); T (threatened); CT (commercially threatened).
USFWS Categories are in [ ]. E [endangered]; T [threatened]; V [vulnerable].
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WEST AFRICAN CHIMPANZEE (Pan Troglodytes
versa)

Chimpanzees are the highest priority category of
primates for conservation. The threat to their
existence and their taxonomic uniqueness give th em a
special place among endangered animals of the
planet. Mali has the northernmost population in the
world - a d1y land population of special interest to
those anthropologists who believe that humans
evolved from the forest by adapting to savanna
conditions. It also has the westernmost population of
the "Casamance region" -an area of special primate
biodiversity. Th ere are probably no more than I 000
chimps in Mali. They have no protected area, are
hunted near the Guinean border, and lost some
crucial habitat when th e Manantali dam flooded the
riparian forests of the Bafing. Their location,
movements, ecology and protection are of highest
priority. The proposed Bafing National Park should

In the wetlands, manatees, hippos, waterbuck and Buffon's kob have been greatly reduced by
dam construction (Selingue and Manantah), the drought, hunting, and displacement by
human activities such as floodplain grazing. The Malian populations of manatee, Buffon's
kob, the hippo, Cape claw less otter and spottedneck otter populations need to be surveyed.
No population is known within a protected area.
Finally, the hunting dog and cheetah may be extinct in Mali. They are disappearing rapidly
throughout most of West Africa. The ostrich needs much more protection as thousands of eggs
have been harvested each year and sold commercially. The Gomma and, perhaps
Ansongo-Menaka, holds the best hope for these species.
Reptiles need immediate attention as both cultural prejudice and commercial takes have led to
massive reductions in populations. The Nile, African dwarf and Slender-snouted crocodiles
have not been surveyed in Mali.
The wetland birds of the inner delta appear more influenced by water levels in the river than
hunting. Since the drought, nesting groves of Acacia kirkii trees have been reduced by
two-thirds. Human consumption of young egrets and other nestlings is common. IUCN and
DNEF supported an excellent project which has written common property access and use
agreements to protect some of the remaining groves. Recent obstacles include compliance by
outsiders who feel free from local laws and conflicts between administrative units. The
population and distribution of other birds of concern are not known.
In summary, little is known about many groups of mammals, birds, reptiles, fish and
invertebrates in Mali. The biological diversity of wetland birds is under active consideration
by DNEF and IUCN. All other wildlife requires much greater attention, if Mali wishes to
retain this natural resource. The causes of population
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decline are discussed below, the economic importance of wildlife in Part II and possible
solutions in Parts II and IV.

C.3 Causes of Population Decline
In principle, neither subsistence hunting nor commercial hunting need to reduce biological
resources or biological diversity. But, over-exploitation appears to be widespread because:
-The sixteen year drought from 1970 lowered diversity and populations of .
animal species as explained in Section I.A.
- The introduction of automatic weapons, large calibre rifles, and motorized hunting
has made poaching much easier and more devastating. Illegal poachers, the army as well as
the privileged, licensed hunters have been reported using advanced weapons and motorized
vehicles. The majority of Malian hunters have much older weapons, little ammunition, and
hunt on foot.
- Uncontrolled hunting, despite existing laws, remains the major threat to animal
populations. For instance, according to a DNEF report, in 1987 a "cheick" (marabou) wished
to eat giraffe fat to preserve his longevity. The GRM issued him a special permit to kill one of
three remaining giraffes in its Ansongo-Menaka Faunal Reserve, the only remaining hope for
the giraffe in Mali. The marabou himself died in 1988. In the same area, one Arab prince
killed 45 Dama gazelles - an internationally threatened and nationally endangered species
(1989 report).

TABLE I-6: BIRDS PROTECTED BY MALIAN LAW
Whale-Headed Stork'
Secretary Bird
Saddlebill Stork (jabiru)
Bald Ibis (Waldrapp)
Cattle egrets
All egrets (Egretta sp.)
All storks (Ciconia sp.)
Hammerkop
Spoonbills
Flamingos
Crowned crane
All ibis
Ostrich
Ground Hombill
White-breasted Guinea Fowl

All carrion-eaters:
Marabou Stork
Nubian (lappet-faced) vulture
White-backed Vulture
White-backed Vulture
All other vultures

"Not reported to have been seen in Mali (67).
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An influential "Bamakois" (resident of Bamako) was single-handedly responsible for the
extinction of the Bougouni herd of elephants - the next to the last in Mali. The same Bamakois
has been implicated in the live capture and illegal sale of chimpanzees to Senegal and Gambia
as well as the destruction of ostriches between Nampala and Lere. None of these Bamakois
have been prosecuted. Many authorized sport hunters receive pern1its without official payment
oflicense fees and are not accompanied in the field by forestry agents who can monitor the
species and numbers killed (1989 report).
Serious commitment to species preservation by the highest levels of the GRM is a major issue.
It will not be possible to convince local hunters who hunt for family food security to stop
poaching until the GRM sets an impeccable example of following its own laws. In addition,
potential international aid has been and will be difficult to secure unless the donors believe the
GRM is serious about wildlife protection.

- The Code De Chasse is too general. It contains no provisions for small game to be
hunted (e.g .. wmihogs, guinea fowl , fratcolin) and inadequate rulings on huntable game by
region. species, age, sex or season. This has led to confusion, claims of unreasonable action by
forestry agents, and inconsistencies in law enforcement. Some revisions have been made to the
Code of Hunting in 1995.
- There are too few foresh·y agents to cover much of Mali. The Sahara and the area
from the Bafing River to the Senegalese border have no permanent fore stry agents. All areas of
special concern are understaffed, under-armed. with too few vehicles and ammunition. There is
no well-equipped anti-poaching team. In 1989, the Ansongo-Menaka Faunal Reserve, for
instance, has one agent for ((Very 83,000 ha., only one vehicle, and no ammunition. Most
anti-poaching pursuits must be done on the eight available camels. In addition, in many
regions, preventing bush fires and illegal firewood cutting take precedence over conh·olling
hunting.
More important, in the past the forestry agents receive little respect and no help from the
population. This situation is becoming better since 1991 . Some villages are protecting
themselve thie natural resources.

GIANT ELAND (Tragelaphus derbianus)

Mali and Senegal contain the last remnant
populations of the largest antelope in Africa. It once
extended to northern Nigeria. It is in grave danger of
extextinction from hunting,
rinderpest and the recent drought. Extinct in the Baoule
complex, a small population has been seen near the Manantali dam and other small groups may exist toward the
Faleme Valley. Discovering and protecting this
subspecies is urgent. In the d ryseason, they survive
on the young leaves ofIsoberlinia which also requires
protection.
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- Displacement of wildlife by human intrusion and competition between wildlife and
livestock have greatly contributed to wildlife losses, especially in the Sahara-Sahelian
borderlands. In the Sahel, expansion of livestock over the last thirty years has reduced the
forage and pasture available to wildlife. The drought simply intensified overgrazing,
defoliation of forage trees and competitiori. (In eastern Mali, the reduction of cattle during
the drought may have provided a sho1t period of relief to some gazelles .) In the southern
regions (Sudanian and SudanoGuinean zones), the expansion of agriculture has reduced
wildlife habitat or forced pastoralist to use sub-optimal pasture that once fed wildlife.
Fmther competition has occurred at waterholes, especially dming severe drought years. For
instance, many of the Gourma elephants died during the drought in the early 1980s).
- Cross-border incursions by hunters are out of control. Mauritanians hunt wildlife
in the Baoule, Bafing and Farimake regions for commercial export of jerky. Citizens of
Burkina Faso have been caught poaching elephants in Mali. Poachers and live-trappers from
both Bamako and Guinea appear linked to an illegal trade in wildlife through Guinea to
Spain and through Senegambia to other parts of Europe.
- There are no education campaigns on radio or television and no video tapes or
movies that promote reasonable hunting and protection of wildlife. Since the vast majority of
the population is illiterate, written material is less effective. Only W ALIA, a publication for
children in the Vth Region, educates the public on wildlife management and protection. The
situation is of greatest importance in Bamako because the city is the center of well-equipped
poachers, destructive pennit procedures, commercial sale of game meat and wildlife parts,
medicines, crafts, black magic potions, and the international trade in birds (see Part I).
- Finally, to protect livestock from hyenas, arsenic poisoning by the Livestock
Service has led to local deaths of wildlife .

DAMA GAZELLE (Gazella <lama)
The largest of all true gazelles, the Dama inhabits the desert
andouteredgeof the Sahel. Theyoncemadelargemigralions
from the Sahara to the Sahel, similar to the routes taken today
by transhumant pastoralists. They mainly browse 011 shrubs
and acacias which put them in competition with goats and
camels. They requiresomewaterafler long periods of d rough t.
Once widespread across the Sahel, they are now considered
endangered. Mali was regarded as one of three nations with
viable populations but overhunting, the drought and goats
may have pushed the dama to the brink of exti11ctio11. A few
have been seen in the Gourma elephant reserve and Asongo

Menaka reserve
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THREATENED AQUA TIC ANINIALS

e manatee, hippo, Cape clawless otter, spotted
ck otter, Nile crocodile, West Afi-ican dwmf
ocodile, ·waterbuck as well as white-breasted
rmorant, goliath heron, great white egret,
mmerkop and many other birds all depend on
a/i's rivers and lakes for their existence. Jvlany of
e mammals have been rapidly dedinging in A1ali
111 the drought and over-hunting. Some of the birds
ve lost protected nesting sites as their trees are
er-foraged and no longer sheltered by high water.
me of these animals have newer been surveyed so
eir status is indeterminate.

_/ ,.,._..
...c,___

38

·••ou111 1

D. PLANT SPECIES CONCERNS
D.1 Status and Knowledge of the Flora (1989 report)

There are no more than 2,750 known species in the Sudanian zone (about 900 endemics);
1200 species in the Sahelian zone (about 40 endemics); and about 500 major species in the
Saharan zone (16 endemics). Keep in mind that none of these endemics are lmown to be
unique to Mali. There are no inventories of possible rare or threatened species in any of the
three zones in Mali nor the extension of these zones that sh·etch across the Africa continent
from Senegal to Ethiopia.
Mali needs its own written flora. Botanists interested in biological diversity must rely on
more general floras for West Africa or Senegal. There are good maps of sixty-four "habitat
types" but specific locations of plants endemic to Mali or rare species have not been
compiled. There is a need to assess threatened or endangered flora.
Mali does not have its own herbaria. Small collections can be found in Sotuba or ILCA. A
more comprehensive collection sponsored by IUCN is caught in a legal battle after the death
of M. Demange and may be deteriorating in the French Embassy. The arboretum in Bamako
is located in a lovely location. There is a need to label plants and collect more natives for the
arboretum.

D.2 Protection of Plant Species
In Mali, biological diversity focuses on maintaining populations of wild plants,
semi-cultivated plants and cultivated plants. Much of the "woodland savanna" of Mali is
really an "orchard" savanna in which select trees are maintained for their economic use and
others allowed to die. These trees can be considered

BAOBAB (Adansonia digitata)

A tree that seems immortal, loved and protected by Afi·icans. It fi'esh leaves
are an excellent vegetable and its dried leaves give great
flavoring.Theleavesarecut by herders for thei1flocks.Thefi"uitmakes a
delicious, nutritious drink. Its roots are the source of a red dye; its bark, a
useful fiber. All parts serve as medicines. The home of may birds that
require hollows for their nests and staple of many monkeys and the
chimpanzee. Young trees may not be replacing old trees in areas of
drought, short fallow cycles or too many browsers. The Baobab should be
considered for nurseries - even though seeds may take a year to germinate.
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TABLEI-7:
MALI

TREES PROTECTED BY THE LAWS OF

Daniella oliveri*
Sterculia setigera*
Bambusa abyssinica
Acacia scorpoides (radiana)
Acacia seyal

Isoberlinia doka*
Cordyla pinnata *
Diospyros mespilifo1111is
Hephaene thebaica

Completly Protected:
B utyrospermum paradoxum **
Acacia albida**
Elaeis guineensis
Pterocarpus arinaceus
Bombax costatum
*Never for firewood.

Parkia biglobosa**
Borassus aethiopium* *
Afzelia africana
Acacia Senegal
Khaya senegalensis
**By permit in fallow areas.

either "wild" or "semi-cultivated." Similarly, "bourgu," the most important grazing grass in
aquatic meadows, can be treated as "wild" or "semi-cultivated" (pastoralists use grazing to
implant roots in mud) or "cultivated" (some fa1mers harvest bourgu and others plant it) .
Von Maydall lists 114 Sahelian species of trees and shrubs used for firewood, charcoal, food
(fruits, leaves, seeds, roots, exudates, etc.), construction, crafts, forage, human and veterinary
medicines, windbreaks, erosion control and soil improvement on farms, shade, magic,
cosmetics, dyes, tannins, gums, fibers, honey, etc. Bergeret lists an additional 98 edible plants
from the Sahel/Sudanian zone and shows their importance to the overall vitamin and protein
nutrition of the people. The document "Strategies Vivrieres" gives some idea of the
importance of wild and semi-cultivated plants in the inner delta of Mali, especially as
drought-fallback food and income when crops fail or prices plummet. For this reason, the
conservation of plant biological diversity is of utmost interest to the people of Mali and will be
considered as the "gathering" economic system, parallel to hunting in Part II.
There are no rare or endemic wild grasses, vines, herbs, forbs or shrubs officially protected in
Mali. Many of the "orchard savanna" and hardwood trees are protected as much by local and
traditional custom as by Section III, Articles 13 and 37 of the Forestry Code (Table I-8).
Regeneration and protection of these species has not been monitored since the drought.

D.3 Genetic Varieties of important "wild" plants
Mali was probably the origin of certain floating rice species. It nurtures very localized
biotypes of millet and sorghum and semi-wild grains such as shibra Pennise um , fonio
(Digitaria exilisl., and water lillies (Nymphea sp.). The genetic re-
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sources (the grains) have evolved special adaptions to the Sahel's rainfall irregularity (pre- and
post-emergence drought and post-floral initiation drought). Despite the harsh climate, they can
complete their growth and grain cycle with reasonable yields, are resistant to or tolerant of
diseases: pests and parasites and have been "selected" by humans for acceptable processing,
storage and consumption. These highly specific genetic resources are highlighted by the failure
of 92 varieties of improved, international pearl millets tested by ICRISAT to meet the above
criteria. Even pearl millets from neighboring countries (Burkina Faso, Niger) had problems.
Mali's plant gerrnplasm is an impo1iant part of both economic development and biodiversity
conservation as discused in Part II .
There is no microbiological resource center in Mali equivalent to MIRCEN in Senegal.
MIRCEN produces microbial innoculum (rhizobial bacteria, mycorhizal fungi) for agriculture
and environmental restoration. Any major regeneration and restoration program like the
PNLCD should have easy access to microbial resources .

BALANITES AEGYPTICA

A native free of the Sahel praised as equal to a milk cow, perhaps the
highest praise in an arid land. Grows in many soils and a wide-range of
rainfall with excellent (60%) germination rates in pots, Balanites would
bea welcome addition to local nurseries. It has been reduced in areas of
extreme drought and by over-browsi11ga11d over-use. Near villages it is so
exploited that this tree remains a small, compact bush. Excellent firewood
and charcoal. Its wood is fine-grained, easy towork and insect resistant.
Livestockand camels prefer it for browse. Its fruit (the "desert date'J is
eaten like candy and widely sold in markets. Strong emulsions of the fruit
can be used to poison fish as well as the bilharzia snail. Nuts used by
children in games; oil is used for soap, etc. etc.
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Mali has now a National Strategy for biological diversity. Any activity or program related to the
following will be considered as responding favorabily to the National Strategy:
•

•

•

•

•

Program for the reinforcement of protected areas: - maintain, restore and improve natural dwellings for
chimpanzees (Bafing and adjacent animal reserve; convert into a reserve the dwelling of manatees in
Kayo and Gao.
Program for a sustainable management of biological resources: - identify in the management plans of
rural communes areas of hunting interest and promote the determination of areas for animal protection;
- design and execute eco-tourism development projects focused on tourist exploitation (the Baoule area
for its fauna, Bafing for chimpanzees and the elk of Derby, Delta for birds, Gou1111a for elephants and
Ansongo-Menaka for giraffes), hunting tourism in Goumrn, Azaouak and Yanfolila; - reinforce
programs for the valorization of medicinal plants, through the involvement of associations of traditional
healers; - design and execute a plan for combating water hyacinth or a prevention plan for areas that are
not yet contaminated in the Niger river; - develop activities integrating poverty alleviation and the
conservation of biological diversity in favor of underprivileged groups: women, the youth, the
migrants, with the view of bringing more partners to take in charge the fight against poverty.
Program for the reinforcement of human capacities to preserve bio-diversity: - evaluation of needs for
the reinforcement of capacities for the preservation of bio-diversity; - h·ain the elected for the
integration of bio-diversity in the development process at decentralized level; - design a training and
infmmation program for the various actors so that they can fully assume the.i rresponsibility in the
preservation of diversity.
Program for the improvement of h·aditional skills and lmowledge in the preservation ofbio-diversity: inventory of traditional skills and lmowledge for bio-diversity preservation; - introduce methods for the
linkage of the skills and lmowledge oflocal different cultures with modem science, or improve positive
traditional lmowledge and skills.
Program for the preservation of endangered local species of cultivated plants and domestic animals: exploration, collection and preservation of cultivated local plant species; - creation of a network of
nursing farmers for the preservation of endangered local cultivated species; -creation of a network of
animal breeders for the preservation of endangered domestic species or of a specific interest.

In view of the National Strategy vis-a-vis the Climatic Change, the following activities should be given
attention:
- Promotion of energy saving equipment, new and renewable energy (solar energy, wind energy,
bio gas), and bio fuels (oil and alcohol);
- Training, information and sensitization of drivers;
- Promote community forestry programs;
- Promote sustainable planning and management of state forests and that of decentralized
communities.
E. ENVffiONMENT PROTECTION EXPERIENCE.

Mali developed very early, with the financial support of its development partners (see point 7), pilot
experiences for combating desertification and environment protection. However, in the absence of a
document showing attainments and results achieved\ while experiences in the field are multiple, it is quite
difficult to draw up an exhaustive assessment of the situation. DNSI keeps a directory of development
actions underway at national and regional levels, on behalf of PTIP, but does not perform any technical
analysis. The directory does not either take into account the many experiences carried out outside technical
structures2 .
1

CPS should start soon an inventory of rural development actions on behalf ofMDRE.
As an indication, for the only region of Kayes, DNSI counted up to 15 interventions. An inventory made
by UGAD (1997), registered 140 development actions, undertaken by different technical services, projects,
NGO, local associations, OP, etc., mobilizing external resources.
2
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These findings outline the considerable gaps in the capitalization of experiences and actions carried out
throughout the country for decades, which hampers the dissemination of positive experiences in the field of
environment conservation. On the other hand, the insufficiency of basic data regarding the conditions of the
environment, especially the absence of impact indicators and monitoring of implemented activities in the
field partly explain the difficulty of drawing up an exhaustive assessment of these various experiences.
The following point shows the diversity of areas of application and experiences, the evolution of different
interventions patterns for environment conservation. It also analyses the emergence of initiatives and new
actors.
E.1. Report on experiences

The various programs and projects launched during the last several years pe1mitted the setting up of a
number of technical packages and a better management oflocal natural resources with the participation of
the population. These attainments are particularly related to the following areas: DRS/CES techniques;
fixation of dunes and sand winds breakers; water resources management; agroforestry, etc.
Soil protection and restoration (DRS/CES)
Many efforts for the development and dissemination of teclmiques for soil and water
protection/restoration/conservation (DRS/CES) were made in villages and certain basin slopes in several
Malian regions with the support of various projects.
These yielded in very interesting results that are still applied by the population even after the completion of
these projects: dikes, stone batTiers, faggots , zal, half-moon, quickset hedges, etc. Interesting experiences
were realized in high hydraulic erosion (Dogon plateau, CMDT zone, and Terekole-Magui-Kolimbine
zone).
For these various techniques, simple fom1s were generally designed to be used by the population.

Participative forest management and reforestation
Various actions of plantation, in both dry and irrigated land, were realized between 1975 and 1985 (about
15,000 hectares). Two types of dry indush·ial plantation, for wood supply to Bamako (OAPF) and Sikasso
(OARS), were implemented under government control until late 80's. Presently, reforestation is done at the
village level for 2,000 to 3,000 ha per year. As of irrigated plantations, the positive experience of
N'Debougou was reproduced in other plots of the Office du Niger.
Many experiences of participative management of natural forests were undertaken, in the regions of
Sikasso, Kayes and Koulikoro (Paya classified forest, Mantling Mounts, Kita, Kaboila ... ) with the
assistance of various projects. This assistance is based on the institution of a dialogue between the
population and forester services, and the programming of goals under a contractual form between technical
services and village communities.

Agro-forestry
IER, in conjunction with ICRAF, have invested in the development of agro-forestry techniques and
technologies. NGOs are particularly active in the dissemination of these techniques, especially the Acacia
albida in the region of Mopti. This technique is broadly applied in the 4th and 5th regions of Mali (Segou
and Mopti) .

Fixation of dunes and sand wind breakers
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In the regions of Timbuktu and Gao, significant results were obtained in terms of fixation of dunes and
the development of forest resources in the North (at least 4,000 ha of dunes were fixed). These physical
achievements, which come under the PNLCD, have resulted in a progressive change of behavior of the
population vis-a-vis the desertification and the mastery of techniques for the stabilization of dunes.
These successful actions demonstrate the feasibility of the protection of arable lands (notably hydroagricultural management) and the hydrographic network to combat sand winds through simple techniques
that easily adopted by the population.

\Yater resources management
Under the scheme of implementing the valorization of water resources, several important actions were
realized in terms of village hydraulics and hydro-agricultural management: 3,000 modem wells, 11,000
successful drillings, 19 villages equipped with water supply, 200 small dams with irrigated perimeters and
three big dams (Markala, Selingue and Manantali).
On the other hand, promising experiences were carried out in the CMDT zone (village hydraulics) and the
Office du Niger zone (agricultural hydraulics), which pe1mitted the appropriation and the mastery of
techniques and maintenance costs of the equipment and secondary irrigation canals at the local level.

Environmental education
Like many countries in the sub-region, the program for environment training and infonnation (PFIE) in
Mali is materialized by the inclusion of courses on animal and plant life protection in fom1al curricula, and
the execution of small reforestation projects implemented by schools, to instill in the students the love of
nature.

Livestock and pastoralism
Important programs for the support of livestock and pastoralism are operated in the regions of Kayes,
Segou, Koulikoro, Gao and Mopti. They are illush·ated by the ainngement of cattle h·acks and pond sides,
the rehabilitation of bourgoutieres, the construction of pastoral wells, the arrangement of perimeters
managed by farmers (North of Kayes and East of Nara), fodder plants, development of private veterinary
medicine, etc. The cattle health cover has improved, due essentially to the creation of numerous
immunization centers.
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Beside these experiences in natural resources management, we can also mention other experiences, such as
the mastery of techniques by the artisans, piece-workers and PME, the development of micro-funding
systems through village funds or other local investment funds (Office du Niger, CMDT Zone, or set up by
projects), the development of income-generating micro-activities, especially for women: mills, small
animal husbandry, beekeeping, soap manufacturing, etc.

Urban environment
The elaboration of master plans for urban layouts (SDAU) in all localities of more than 5,000 inhabitants
has the objective of improving the population living standards. The existence of these SDAU facilitates a
better planning of sanitation works, and the search of suppo11 from different partners for management
priorities (especially in the sector of health and hygiene) .
However, in practical, these SDAU are very little respected. This situation is partly explained by the fact
that the plans were not designed on participative basis involving the various actors and partners concerned.
The accountability of communes and autonomous administration oflocal conununities under the
decentralization process should provide the opportunity of straitening this situation.
Moreover, in terms of sanitation, we note the emergence of GIEs, which are very active in the collection
and disposal of household garbage, and the participation of some private entrepreneurs in the execution of
great urban sanitation works. These entrepreneurs are supported by AGETIPE (implementation of several
sanitation works in Bamako and certain other cities) and ACI (anangement of dwelling plots and land
property licenses).
Despite these efforts, the joint activity of municipal services, of GIEs and the private sector is not sufficient
to cope with sanitation issues and the volume of household garbage produced daily. Less than 60% of the
rubbish are collected in Bamako and about 30% in other towns in the counh-y. The maintenance of primary
collectors is an unsolved problem, as well as that of the disposal of various types of rubbish, and that of
artisan activities (chlorine, mercury, oil change, ... see point 2.5).
While the evaluation of various actions undertaken in the field reveals a number of significant technical
attainments in terms ofrestoration/conservation and management of natural resources in rural and urban
areas, the insufficiency of capitalization and dissemination of positive experiences, especially the
magnitude and multiplicity of actions to be undertaken did not pe1mit, in most cases, to reverse the process
of degradation and desertification. This is also partly explained by the persistence of unfavorable climatic
conditions and a strong demographic pressure. In addition, it is worth noting that during recent past years -most particularly after the failure of considerable works of management/reforestation at a large scale -interventions in the rural area have substantially increased. Indeed, sector and contractual interventions, and
the different projects in the field, have progressively adopted approaches based on the participation and the
involvement of the population through an integrated and multidisciplinary approach.
These different approaches are known under different names: integrated development, participative
approach, local management approach, local development, etc. They reflect the evolution of intervention
patterns observed throughout all the countries of the sub-region and supported by various development
partners.
For the time being, all of them support an approach which considers the population (local communities) as
the major actors for the development of their communities, from conception to implementation. They are
focused on the elaboration and implementation of methods and means enabling a rural community to
express its development strategies, and set them against constraints and natural resources under action
programs that are meant to maintain the productive capital while improving living standards.
More particularly, with regard to the restoration and management oflocal natural resources, interesting
experiences are being implemented with the participation of the population. They should allow the laying
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of foundations for a sustainable development at the local level, focused on the installation of a
partnership between the population and technical services, and other (projects, NGO, civil society ... ), the
optimal value of local resources, and the development of technical, financial and organizational capacities
within the communities.

E.2. Emergence of private initiatives and new categories of actors
Beside actions and projects placed directly under the responsibility of various structures and technical
directorates, both national and regional, we can observe an increasing number of non government actors
working for combating desertification and environment protection. These are essentially Non Government
Organizations, Basic Community Organizations or Farmers Organizations (OCB/OP), and Economic
Interest Groupings (GIE). Their interventions have substantially increased since late 1980's.

Non Government Organizations
It has been years that NGO play an important role in the field of environment. They are regrouped in two

federations, SECO-ONG comprising all national NGOs, and CCA-ONG comprising national and
international NGOs. Nevertheless, these federations are facing enonnous difficulties with regard to
monitoring, coordination and control of actions unde1iaken by different NGOs.
Contradictory figures are presented to evaluate the overall amount of funding used by NGOs for
development actions. For UNDP, the annual funding from NGOs is of 10 billion CFA, while for CCAONG their total contribution is of 30 billion CF A per year, of which 70% is provided by international
NGOs. 35% of the total amount is devoteCi to the management of natural resources.
On the other hand, a study carried out in 1993 3 estimated that there is a hundred NGOs working in the area
of natural resources management. They operate at local levels but are dispersed over the entire national
territ01y. A ce1iain number of them are regrouped within the RIOD 4 in order to better play their role in the
implementation of the CCD.
NGOs intervention fields in the sector of rural development and environment protection are mainly
CES/DRS actions, the recovery of arable lands, the construction of sand wind breakers, agroforesh·y,
village hydraulics, environmental training, health, literacy, support to implementation of micro-projects,
improvement ofliving standards, micro-credit.
The vocation of the majority of the NGOs is to support local populations in the execution of development
activities, especially in the management of natural resources and environment protection at the local level.
While their action permits effectively the involvement of populations and a better consideration of their
needs, we must however outline:
- a poor coordination and control at the national level, which is a barrier for the monitoring and evaluation
of actions implemented by NGOs, as each NGO acts more or less independently from any kind of
supervision and without consulting other structures and partners;
- the character of pettiness and a very limited local impact of the majority of interventions (except for some
international NGOs), and the weakness of used means compared to the stakes and the importance of
objectives to be attained.

In order to alleviate these deficiencies, it is crucial to involve and implicate all of these NGOs in the
planning and implementation of development programs at the different levels (national, regional, and local)
and develop a real complementarity, and even a synergy between all actors.
Farmers organizations
3

4

PVO-PIVOT-GRN Study, Mali 1993
RIOD : International Network of Desertification NGOs
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Changes introduced by the third Republic, particularly the general states in the rural area in 1991, were an
opportunity to express the wishes of populations/farmers organizations to fully participate in the
management of country official business, especially the management of natural resources at the local level.
These meetings initiated a great deal of changes in the government policy. At this occasion, the populations
demanded that the role of the government be redefined; that communities acquired increased accountability
in the management of their own localities; that local commissions be set in place for the settlement of landrelated conflicts; that legislative and regulation texts concerning the management of natural resources be
revised with the perspective of taking into account all needs and that a chaii on the real estate be adopted;
finally, that rural populations be trained and their management capacities reinforced.
Today's context, characterized by the government's withdrawal, the implementation of the decentralization
process, the accountability of the civil society and the reinforcement of the role of the private sector, offers
to the overall rural area new prospects and opp01iunities to participate in the determination and
implementation of policies, strategies and projects.
In 1996, farmers organizations created the 11 platforn1 of farn1ers organizations", following the example of
countries in the sub-region. This consultation body in the rural area should pe1111it them to play an
important role in tenns of policies and sh·ategies .
Activities of farmers ' organizations are very diversified. They concern mainly the development of
agricultural and livestock production, h"L1ck farn1ing, fruit growing, fishing , marketing and handicraft,
exploitation and processing of forest resources, actions for management of natural resources and
environment protection.
The funding of activities of fa1111ers' organizations derives from internal resources, credit and grants or
donations. Internal resources are constituted with members' conh·ibutions, either individually or on a family
basis, and are paid weekly, monthly or annually. Credit is prevalent. However, we do not have much data
concerning this funding. Effmis of fa1mers' organizations and the role they are brought to play in the future
should be consolidated technically and financially.

Economic interest groupings
GIEs have experienced a considerable boost especially in the urban area, where they mainly operate for the
collection of household garbage, the draining of waste water, etc.; these services are usually the
responsibility of municipalities. GIEs are directly paid by beneficiary households. Because of limited
equipment, GIEs are obliged to limit their range at the level of intermediate dumps, where thoroughfare
services take over. In Bamako, the total amount gathered by GIEs for garbage collection is estimated at 240
million CFA a year (based on a monthly fee of 1,500 CF A per household).
GIEs in Bamako are regrouped in one federation. The potential of the development of GIEs activities is
very important. However, GIEs are facing considerable difficulties in the implementation of their activities.
These difficulties are related to the smallness of the fee and the low rate of recovery, rudimentary
equipment, the insufficiency or absence of adequate infrastructures at the level of transit dumps.
Nonetheless, this sector of activity can be better exploited and generated a great deal of employment,
provided that the operators be organized and receive a technical and financial support, and that there
substantive activities at the end of garbage collection and waste water drainage (composting, water
purification ... ).
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PART II: BIOLOGICAL DIVERSITY AND CONSERVATION
DEVELOPMENT

Part I focused on preservation of biodiversity in national parks and fauna! reserves. This section focu ses
on activities to combine household food security, production of food and income generation, economic
development with the conservation of biological diversity. Hunting, gathering wild plants for food and
crafts, tourism, pest control, fire management, foresh-y. grazing, fishing and agriculture all impact
biological resources and biological diversity. This subject is ve1-y new. Only general papers on economic
development and natural resource management (soils, water, vegetation cover) have been written (1, 14,
109, 110,112). Analyses combining both species and production systems have not been done for any
counhy The results are exploratory.

A. ANIMAL RESOURCES
A.l Consumptive uses of animal wildlife.
In Mali, the m aintenance of animal biodiversity must seriously consider subsistence hunting for food ,
especially as a drought-fallback food staple. Between 25 and 40 species are considered bushmeat. Their
consumption usually occurs within 101011 of the village. Consumption increases with the availability of
advanced firearms. Local enforcement of hunting regulations may reduce subsistence hunting. Cultural
preferences (eg, muslims do not eat monkey meat or chimpanzees) can reduce pressure on individual
species.
Between 1972 and 1974, the FAO reported that 65% of the protein supply of the rural population of Mali
came from game. Even if this estimate is inflated by poor sampling, there are areas of Mali like Wassalou
where almost 90% of the men hunt and 94% use part of their take for home consumption and part for
extra cash. In general, subsistence hunting does not hurt rare species. Subsistence hunters eat small, easily
ti·ansportable and relatively fast-growing species such as francolin, guinea fowl, warthog, rabbit,
porcupine. Grimm's duiker and patas. But, there are significant exceptions. Increasingly rare species such
as hippopotamus, kob and roan antelope are also prized, edible meat. In Mali, biodiversity projects and
regulations must consider these traditional hunting cultures who have suffered greatly from the drought.
They have not quite caught up with the new reality in which overhunting prevents the regeneration of
populations. Sympathy and education through hunters associations are minimal needs.
Sport hunting is not widespread among rural Malians in part because ammunition is limited. Less than 5%
of all Malian hunters interviewed had any interest in sport hunting. Sport and trophy hunters who have
political influence, automatic weapons and motorized vehicles have been the most destructive to
biological diversity because these hunters prefer the "glamorous" rare and endangered species.
Commercial hunting for sale ("mercantile poaching") has been a major consumptive use of wildlife
because it is uncontrolled (see below). CommerCial meat sales have significantly reduced hippo, roan
antelope, Bufons kob, bushbuck and warthog populations. The sale of animal parts for trophies, ivory,
feathers, eggs, and leathercraft singles out large mammals such as lions, hippos, or elephants; birds such
as the ostrich; and reptiles such as python and crocodiles. All these populations are in rapid decline.
The people of Mali employ an extensive pharmacopea based on wild animal formulas. In addition, animal
parts possess for both West Africans and Euro-Americans many "magical" properties. In Bamako, 60%
of the citizens have, at one time, been treated with products derived from hunting or wildlife. A typical
market will sell pangolin paws (to prevent rain), hyena skin (to cause discord), python meat (to induce
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abortion), snake and crocodile handbags and belts (to give tourists "attractive powers" and an
opportunity to display wealth) and stuffed birds and turtles (a Euro-American fetish/trophy). In Sikasso,
the market sold chimpanzee hands and antelope horns. These West African and Euro-American cultural
habits are hard to change, especially when they contribute to the cash economy of healers and artisans.
Finally, an unknown number of wild animals, particularly chimpanzees, are live-trapped for medical
export or the illegal trade in endangered species. The legal trade in birds may export more than
30,000/year. The species involved are not known but may include the Yellow Canaiy and the Senegalese
long-tailed parakeet (two major export species in Senegal) .
.Since hunting is so widespread and endemic to Mali, the best hope for conservation is to give some legal
responsibilities to the hunters in exhange for revised hunting codes (Part III) . Subsistence hunting of small
game can be encouraged, while commercial or market hunting more tightly regulated with transport taxes
and marketplace surveys. Sport hunting of rare or glamorous species simply increases bitterness between
the wealthy who have access to special pennits, weapons and motorized vehicles vs. the poor who must
secretly hunt to avoid the forestry agents. Sport hunting contributes little to food security or the national
wealth. The "multiplier effect" of wildlife tourism has been shown to have much more beneficial impacts
of employment, wages, and economic returns (1). The illegal export of endangered wildlife requires the
GRM to sign the CITES III agreement and the organization of an anti-poaching team for the nation (Part
III).
A.2 Pest control and animal biocliversitv.
The goal of animal pest control and biodiversity is to manage the pest without ham1ing other species,
including humans. In Mali, pest management has focussed on five areas:
• waterbirds which consume rice and wild grasses (Table 11-2);
• tetTesh·ial granivorous birds that consume rice, millet, sorghum and maize(Table
II-3);
• large and mid-sized mammals such as baboons who raid crops or lions that kill
livestock;
• small mammals, especially rodents, that attack tree seedlings, grain and vegetable
crops; steal from granaries and households; damage itTigation earthworks by burrowing; chew plastic
itTgation pipes; compete with domestic livestock for grass and browse; and cany human diseases (Table
11-4);
• invertebrates such as migratory locusts and grasshoppers ; crop pests; malaria
mosquitos; simulid flies which tr·ansmit onchoceriasis; snails that spread schistosomiasis; and tse-tse
flies.
The central agency concerned with pest control is the"Service National de la Protection des Vegetaux (
SNPV, Crop Protection Service, CPS). The CPS is sensitive to the potential negative impacts of pest
control measures.

TABLE 11-1: ORGANIZATIONS INVOLVED WITH WATERBIRD BIODIVERSITY
ORSTOM OCLALAV
Operation Riz Mopti (ORM)
Eaux et Forets
CRBPO (Centre de Recherches sur la Biologie des Populations d'Oiseaux)
OMVS
FAO
Office du Niger, Canal du Sahel

RAMS AR
IUCN
Musee de l'Histoire Nature!, Paris
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The main waterbird pests ofrice have been quelea, garganey (a duck)

and godwits (a shorebird). In contrast to Senegal, rice losses have been erratic and localized. Garganey
and godwit have been a concern to the international community. They are an international species
migrating from Europe to Africa each year. The Bozo people capture garganey by spreading cinders to
mimic a water surface and netting them for sale. There is no evidence that this species-specific hunting
has caused any major losses. The drought appears to have more influence. Mali has had no need for
chemical controls of bird pests for about ten years. Possible impacts during migration (hunting in Europe,
toxins, nesting grounds) need further study.
Quelea and the golden sparrow have been chronic granivorous bird pests in Mali, especially around
irrigated agriculture. In normal rainfall years, marshes are sufficiently widespread to disperse quelea and
golden sparrows and reduce pressure on crops. In normal rainfall years, only about 100 ha are aerially
sprayed with Fanthion (at lOOg/liter and 3 liters/ha). The spraying usually covers a 10 to 20 ha roosting
area with a maximum area of 100 ha. The spraying occurs during September at nest sites, and October
through December at roosting areas . The relatively dry weather limits the spreading of Fanthion. In the
last fifteen years, drought years have favored the golden sparrow. Large concentrations of these birds have
led to spraying of 1,000 to 900,000 ha a year. The use of Fanthion is limited but obviously has impacts on
non-target species. Tree destruction, a very hai111ful approach to pest control, is not used to control nesting
and roosting sites in Mali.
The Senegalese long-tailed parakeet is Mali's major millet pest (besides insects), particularly in the
Bamako area. But, severe depredation occurs only occasionally. CPS does not rely on chemical conh·ols.
Scarecrow techniqties suffice. In fact, bird resistant millet varieties with long awns were not seen in Mali.
The Senegalese parakeet is a major component of the exotic bird export h"ade. Thousands have been
captured and sold to overseas markets. The export demand is indirectly acting as a beneficial pest conh·ol
technique. The export trade is relatively harn1less to other species and profitable to Malian traders.
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TABLE II-2: WATERBIRD "PEST" SPECIES AND THEIR FAVORED FOODS
Ruff
Black-tailed Godwit
Fulvous Tree Duck
White-faced Tree Duck
Garganey
Egyptian Goose
Knob-billed Goose
Glossy Ibis

Lodged rice with invertebrates
Cultivated rice > wild rice, tubers, other seeds
Cultivated rice> Wild grass > wild rice > water lily
Tubers > rice > water lily > wild grass
Wild grass & water lily> all other seeds
Prunes young rice. Causes mire and sprout death.
Immature rice

The large and medium size carnivores (lions, leopard, spotted hyena, hunting dogs) are no longer a
widespread problem in Mali. If anything, the populations of all carnivores, except hyena and jackals, are
threatened with extinction. Use of strychnine to conh·ol hyenas hunting livestock has occuned in the
Gourma area. Many non-target species died. Selective hunting is the prefened method of pest control. It
kills only the pest. There is a need for closer coordination between livestock services who spread the
sh-ychnine and foresh-y agents in Mali. Given Mali's low populations of wildlife, non-target poisoning is no
longer a viable option.
The vegetarian mammals (baboons, warthogs, velvets, rats and, to a lesser extent, hippos and elephants) far
surpass carnivores in causing economic losses . Baboons and warthogs are shot when they raid fa1111s.
Although hippos can devastate rice fields and elephants can devastate field crops, these species are so rare
that hunting should be prohibited. There is a need tlu·oughout West Africa for a review of non-harmful pest
conh-ol for large mammals (solar powered elech·ic fences , labor intensive vigils, rotational "scarecrows"
such as rattles, dogs, shooting blanks, human voice recordings).
Rodent outbreaks occur e1rntically in Mali. The loss of predators such as pythons, increased disturbed
habitat, and the drought have led to more frequent outbreaks. Biological control methods (sterilants,
parasites, predators, introduction of deleterious genes) have either not been investigated for individual
species or proven ineffective. Mali has h·ied Chlorofacinon (an anti-coagulant bait) but found application
rates were hard to control and costly. Anti-coagulants killed millions rats . However, many other non-target
species died as well. The CPS now prefers education and drivehunts. With h·aining, rat committees have
successfully killed 1. 7 million rats in one week's time. This technique is the most compatible with
biodiversity protection and economics.

TABLE II-3: TERRESTRIAL GRANIVORE BIRDS CONSIDERED PEST SPECIES BY
FARMERS
Village Weaver (Ploceus cuculatus) Long-tailed Parrots (Psittacula krameri)
Black-faced Dioch (Quelea quelea) Red-headed Dioch (guelea erythrops)
Yellow-crowned Bishop (Euplectes afer) Black-headed Weaver (Ploceus
capitalis) Buffalo Weaver (Bulbalornis albirostris) Blue-eared Glossy Starling
(Lamprocolius chalybaeus) Golden Canary
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TABLE II-4: RODENT SPECIES CONSIDERED AGRO-FORESTRY
PESTS
African Soft-furred Rats (Mastomys erythroleucus) Kusu rat or
Unsh·iped Grass Mouse (Arvicanthus abyssinicus) Small Naked-soled
Gerbils (Taterillus pygarus) Cane rat or the "grasscutter"
(Thryonomys swinderianus) House mouse (Mus musculus) Black
Rat, House Rat (Rattus rattus)

In other West Africa nations, farmers maintain pythons and mice-eating snakes to control rodent
population in their fields. Mali needs an education campaign with a "field guide" to helpful snakes. At the
moment, there is widespread prejudice that says "all snakes are bad."
Biodiversity can suffer greatly from the use of non-target chemical pesticies, especially if applied in too large
doses or applied too frequently to allow non-target populations to recover. Mali uses chemical pesticides more
frequently to conh·ol crop pests than insect-transmitted diseases. Perhaps 85% of all insecticides attack the
Arcridiens (locusts and grasshoppers). Mali's inner delta is one of the migratory locust's main breeding and
outbreak grounds in West Africa (see sidebar). Malathion and Dorspan (chloropiriphos) are the two most used
chemicals for the adult stages. The pesticides are applied to 185 ,000 to 500,000 ha each year, averaging
250,000 V year UL V. 1988 saw a resurgence of the migratory locust. Malathion, though far from harmless, has
a very short lifespan in the Sahel because intense UV radiation breaks down the molecule within a few days.
Until recently the most harmful pesticides (dieldrin, carbamates, and Lindane) have been used for cotton
pests. Small amounts can still be found on the open market. They came from France, the F AO and, perhaps,
the EEC which justified use on economic grounds. They used to come from OPSR but supposedly
formulation and dish·ibution has been halted. They have somewhat interfered wiith the Integrated Pest
Management (IPM) program as the pesticides can kill the inkoduced, beneficial insect.

RIVER BLINDNESS
Onchoceriasis (river blindness) is linked to biodiversity in
two ways: the control ofthe fly larva requires spraying
aqauctic environments, and the control of the disease
allows humans to clearforest that had served as a
population sanctimy for other species. From the
biodiversity point of virew, human chemotherapy has the
least negative impacts. In addition, new larvicides have
replaced the ve1y destructive use ofDDT But, land use
policies in areas liberated from the Simulidfly have not
considered game, forest products or wildlife preservation.
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The CPS has set as a high priority on the destruction of dieldrin left by OCLALAV and,
perhaps, the unused portion of Lindane from France. CPS would also like to have its own
laboratory to analyse residues and assess pesticide formulation and quality. Training in ULV
application and aerial spraying, as well as research and training on secondary ecological and
health impacts, would benefit the protection of biological diversity in Mali. There is no total
accounting of pesticide and herbicide use by region, though cumulative and multiple impacts
will be localized.
The amounts and locations of pesticide use involved in malaria, onchoceriasis, and tsetse fly
conh·ol (see sidebars) could have important impacts on other species. WHO has been
conducting extensive work on chemical and bacterial pesticides for conh·ol of simulid flies
(the carrier of onchoceriasis) and, more recently, on a vaccine. The tests have eliminated those
pesticides with long-term harmful impacts on fish and other aquactic organisms. There is a
need (beyond the scope of this report) to coordinate and account for all pesticide use in Mali.
This action is being undertaken through CILSS ( Comite Inter-Etat de Lutte contre la
Secheresse dans le Sahel) pest control unit.
The elimination of simulid flies might open up h·acts of riparian forest to settlement. This new
settlement will have consequences to h·opical forest protection and the inhabitants, especially
birds, within the forest.
US AID has taken a keen interest in the conh·ol and impacts of pesticides. In 1978, US AID
underwrote the Integrated Pest Management program which terminated in 1985 without
producing any technical IPM packages. In 1984, when Mali had no pesticide regulation, US
AID successfully persuaded CPS to use only-EPA tested and approved pesticides. In 1985 .
US AID sponsored a mission to investigate dieldrin residues. The tean1 reported that impacts
were weak and of no concern. In 1987, it paid DYNAMAC corporation to invesitigate the
secondary impacts of pesticides used against locusts. DYNAMAC's work was poor and
ultimately produced no verifiable results but the effort focused attention on the problem of
pesticide residues and the need for a lab in Mali to perform residue tests. In 1988, US AID
helped Mali handle an ill-planned impo1iation of Nosema (a protozoan biological control for
locusts). US AID's influence and the quality of CPS work have greatly mitigated any negative
impacts of herbicide and pesticide uses on biological diversity. In 2001, USAID was involved
in the impact assessment of obsolete pesticides applied in the North of the country, and in
action to be taken for de-contamination of underground resources.

LOCUSTS AND BIODIVERSITY
The map shows an outbreak of locusts that began in Mali's i1111er
delta and spread throughout southern Africa. Locust control can
be a major cause of human starvation and loss of
income-generating production. Locusts are cannibals and can
reduce their own numbers under the right conditions. 111 addition,
the preservation and maintenance of other species can help
control locusts. During the egg stage, a parasitic wasp reduces
hatches. ln the hopper and adult satge, parasitic flesh flies reduce
populations. Adult predators include ants and, locally, lizards,
snakes, white storks, eagles, Abdim's stork and marabous. Ant
lions, certain wasps, kites, European storks, greater bustards and
mammals are less important. Protozoa will play an important part
in integrated pest management. Keeping this foodweb in mind is a
major goal of locust and biodiversity 111a11age111e11t.
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TSE-TSE, TRYPANOSOMES AND BIODIVERSITY

Besides clearing land for food production, clearing woodlands to control disease has
been the major cause of habitat destruction. Tse-tse flies can)' trypanosomes which
cause sleeping sickness in hllmans and "nagana" in cattle. Like cattle, many 11'ild
species are infected by tl)IJJanosomes. Both zebll cattle and 11'ildlife Slljfer little llnless
a nder other stress (drought, starvation). In the colonial past, it was believed that
wildlife transmitted nagana and sleeping sickness by way of the fly. Hundreds of
ungulates were kilfed to prevent the spread o.f nagana and sleeping sickness. It is no11'
/mown that this method of transmission is rare. 1'vlost wildlife t1ypanoso111es do not
affect humans. The colonial theolJ' of the "animal fly-man" route is exceptional. ft
was used as an exc!lse to replace wildlife herds with cattle.

From the biodiversity point of view, neither clearing woodlands nor sprayed insecticides are the best strategies to
control tse-tse flies. Sprayed insecticides have provided only temporal)' relief with harmful foodchain impacts.
Invasions of cattle into cleared and/or "sanitized" .areas have fed to soil erosion, impoverished soil and
over-grazing. New techniques usingiscreens impregnated with "ox pe1ji1111es 11(an attractant) plus insecticide can
bring tse-tse under control with 111!/ch less damage. This technique AND maintaining the thick grass/woodland as a
source of game (protein) for local villagers does the least damage to biodiversity. It provides the best sustainable
economy for local villagers. The destruction of Sudanian woodlands creates only short-term, 11011- sustainable, food
and income increases (103).

A.3 Non-consumptive Uses of Wildlife
Non-consumptive uses of animal life include photography, zoos, birdwatching, wildlife
tourism, scientific research, game ranching, etc. Very little info1mation is available on the
number of tourists who visit Mali, in paii, to see wildlife. No summary of the amount of
money spent on research related to biological resources is
available. There is no game ranching or farming, bird breeding, crocodile, or snake or fish
farming.
Mali has a great potential for the combination of wildlife and cultural tourism. For instance, a
tour that included a boat trip through the inner delta (birds), Gomma (elephants and gazelles),
tl:ie Dongon (dances and architecture), Timbuctou (history), and Mopti (history and
handicrafts) would be very popular. Mali has not yet developed the infrastructure or given this
kind of "package" tourism a high priority. Other projects in which biological diversity could
play an important economic role (Boucle de Baoule National Park, Bafing Proposed National
Park) will be addressed in Part IV.

In 1989, the zoo in Mali has about 50,000 visits per year. The zoo has had financial problems
and needs more local species to be truly educational as well as entertaining. The zoo offers
one unique non-consumptive money maker. The Zoo sells lion urine as a wide-ranging
curative at US $5/liter. If the lion produces 3.5 liters/day, the yearly income exceeds $6,000
. US. This is nearly equal to all receipts from entrance fees in 1986.
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B. PLANT RESOURCES
B.1 Wild Food and Craft Plants and Biodiversity
Wild plants in Mali are an integral pa1t of nutritional survival sh·ategies for 90% of the population. They
provide crucial fall-back foods plants during droughtyears (Panicum laetum, water lillies. fonio, gigile,
wild rice, palm wine, honey). In good years, wild plant harvests supplement income through trade and
sales in local markets. For instance, Acacia nilotica nods can be easily transported and sold for tanning.
Other acacia pods are h·aded as livestock feed. Pterocarpus lucens leaves are sold as supplemental
forage. Wild plants enter the crafts trade (e.g., palm mats, baskets, thatch) and commercial markets.
"Wild" plants contribute to the health of the population which relies extensively on botanicals.
Any practical concept of self-sufficiency in Mali will ultimately include the wild plants. For many
families, food security is impossible without access to and use of these plants. Sedentary agriculturalists
with reduced access to wild plants (compared. for instance, to transhumant fishermen) always suffer most
during times of crop failure. Food security in Mali requires a family to flexibly exploit multiple
production systems. including secure access to wild foods.
Wild and semi-cultivated plants connect with biological diversity in five major ways: (1) The wild gene
pool requires protection as the plants may contribute genes to improve varieties of cultivated crops
(e.g .. rice): (2) The wild or semi-wild gene pool requires protection as a resource for plant breeding and
selection of the quasi-commercial plant products (e.g., karite, Acacia senega) : (3) With some selective
breeding, the wild varieties may be able to produce more in situ (e.g., bourgu or water lilies) greatly
increasing food security and supplemental cash incomes; (4) Many of the medicinal plants may have
useful properties: (5) Some of these plants play are important role in the foodwebs and support other
useful species (e.g., Acacia kirkii).
Until recently, all these "wild" species had been considered by Malians as gifts of God or nature. In
their lifetimes, farmers, pastoralists or fishermen never dreamed of planting natives. But, in order to
restore the much wanted biological diversity, it is necessary for both Malians and international donor
groups to overcome this mental balTier. A few women groups have begun cultivating native plant
species in their own special gardens. There is a need for more extension work and technical agents to
promote cultivation or care for wild plants. There is a need for research on the requirements of water
lilies, various fo1ms of wild rice or Panic um
laetum. The few collections of wild seed varieties have not been brought back into projects to increase
food self-sufficiency. Among farmers, the ideal varieity is an attractive, high-yielding, drought-resistant,
multipurpose plant. The conservation of wild plants is another aspect of the adage: good conservation
and good economics can go hand-in-hand.

SHEA NUT TREE (KARTTE), B. parkii
Before plastics and the expansion of the Asiatic kapok
plantations, Mali kapok exports averaged between I and 3%
of total exports. Until the drought which spurred gum arabic
synthetics, Acacia senegal harvests contributed significant cash
income to nomadic peoples. Until recent financial difficulties
in state-owned factories, shea butter and almonds from the .
karite were a major export from gathering nuts from "wild"
orchards.At the moment, doum and ronie1palm remain the
only "wild" plant export item and the ronier palm heart
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Biological diversity can be maintained through a number of activities: by collecting the genetic
resource as seed or tissue culture and storing them in genetic resource banks: protecting plants in place
(e.g., special reserves or national parks): spreading of varieties and species by growing them in
nurseries and distributing them to farmers or pastoralists (49).
Mali does not have its own seed bank or tissue bank. In 1980. ICRISAT began to collect Malian cereals
(sorghum and millet). In 1985 . IBPGR made the first collections of "wild" food s in cooperation with
IER. IUCN gave support. Since then, wild and weedy rice, local cereals (shibra) and forage species have
been collected. ORSTOM. USDA and ICRISAT have Pennisetum collections. ILCA has forage
collections. IRRI has rice collections. DANIDA has some collections of woody plants. Acacia senegal
has been widely collected and trial plantings are in process. A. senegfil_has many values but the GRM is
most interested in its cash value for gum arabic. US AID has a project ($15-18,000 US) for DNEF
(Mopti) to collect locally for a seed bank and nursery trials.

Acacia kirkii not only supplies browse to goats, branches for fish traps, and bird nestlings for
supplemental food, it also provides the main nesting areafor cattle egrets. These birds feed infields and
can dampen the severity of lociist attacks Oil cultivated plants and pasture. The presence of many nesting
waterbirds fertilizes the waters beneath Acacia kirkii with guano which, in turn, increases fish
production. Local people say: lots of birds means good fishing. It is these biodiversity linkages that need
greater publicity.
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B.2 Range, Browse, Silvopastoralists and Biodiversity
Grazing, browsing, livestock and biodiversity in Mali have many facets. Foremost, the Sahel is a domestic
livestock resource. The goal of conservation development will not be to re-create pristine Sahehan steppes and
shrub grassland. The goal will be to maximize livestock off-take and milk production and, at the same time,
keep the Sahel from degrading into a "desert-like" landscape or into sterile soil. The question is: does thinking
about biological diversity play a role in maintaining Sahehan long-te1111 livestock production?
The silvopastoral system in the Sahel is based on grass, trees and shrubs . Because browsed h·ee never grow tall,
there is some confusion between trees and shrubs. The agro-foresters, with some justificati on, say "trubs. "Trubs
represent an overall 10-20% of the annual stock diet in tenns of dry-matter uptake but much more, in te1111s of
protein, carotene, phosphate and minerals. They are the major source of nuh·ition in areas of Mali with a long
dry season . Livestock
cannot survive without them. Ideally, browse should represent 30% of dry season intake and 5% of rainy
season intake. Optimally, the Sahel can support 100 to 400 trubs per hectare dotting a herbaceous layer of
annuals and herbs. There are about 100 native Sahelian species. About 100 more from East Africa might be appropriate as nursery introductions.
The major families in the Sahel are the Capparidaceae and Mimosoideae. The Caper family species are crucial
because five of the seven h11bs with pennanent or quasi-permanent green leaves belong to this family. They are
also the most proteinrich browse available to livestock. Regeneration of Sahelian silvo-pastoral environments
has greatly underemphasized the importance of the Capparidaceae.
Right before the rains, at the driest time of year, Commiphora africana leafs out "prematurely" and supplies
almost all the protein available to pregnant cows. Other species set leaves after the first rains (e.g.,
Combretum aculeatum). They are browsed throughout the rains and into the early dry season . Trubs that grow
out of tennite mounds remain green longer into the dry season - an important aspect of silvopastoral
biodiversity. Finally, some h·ubs blossom in winter (e.g., Combretum. Terminalia) and provide browse as
grasses die out. This sketch outlines the need for any livestock program to take into account the species
depletion that has occurred from drought and over-harvesting of trubs for other uses (usually firewood).
Sahelian regeneration and livestock production require nurseries and plantings that in-fill the sequential
seasonal gaps (the phenology) in browse species in order to increase production and provide a long-term
sustainable silvopastoral production system. This has not been mentioned or taken into account in livestock
management programs in Mali.
In the Sudanian zone, the Mimosa and Caper families are replaced by legumes (mostly Caesalpinias and
Papilinias). In addition, there are many tall perennial grasses (Andropogon and Hyparrhenia). These must be
burned for access by livestock to the protein-rich regrowth (see below) and to reduce tse-tse flies. Grossly put,
the question for biodiversity in the Sudanian region is should silvopastoralists use trypanotolerant species
(Ndama breeds) and save the woody layer or bum the woody layer and graze Zebu breeds which are more
susceptible to tse-tse trypanosomes? A sustainable silvopastoral system and biodiversity can be maintained
with early dry-season burning (to save the "trubs"), a three-year rotational bum and Trypanotolerant species
as suggested by Hiemaux. It should be considered in the revision of the Code de Feu (Part III).
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SILVOPAS7bRAL TREES
Trees, especially Acacia raddiana, have rightly received attention as
crucial members of the northern and southern Sahel silvopastoralsystem.
But, theymustgrowinto trees and not remainshrubs. As trees, their
branches shield the soil, reduce evapotranspiration, reduce temperature
extremes, createa scaffold for vines that further increase shade, add
organic matter and life-support to microbes in the soil beneath the
canopy, and create some of the best pockets of pasture. In addition, the
reduced temperatures slow down 111i11eralizatio11 of 01ga11ic material but
enhance the mobilization of nitrogen. The roots get to trace elements and
recycle them through the leaves. The shade reduces water requirements
of livestock. From the herders point of view, tree foliage is crucial to his
livestock. Acacia leaves have three times more protein than grass for
equal d1J1weight.

Finally, in more sedentary and more goat-dominated systems, trubs are lopped and fed to penned or staked
household animals. PterocanDus lucens and Acacia albida are the two most important species in Mali. P.
lucens is such a good browse species (if not the best in the Sahel) that its leaves are sold in markets. Both
have suffered greatly during the last sixteen years from low rainfall and firewood cutting. If P. lucens is
converted from browse to firewood equivalents, a town of 15,000 consumes the equivalent of 37,000
hectares of P. lucens browse as firewood each year! Yet, P, lucens is not part of the reforestation programs
in Mali.
Because deep-rooted trees suck up rain that percolates below the grass root zone, their disappearance is also
symptomatic of the Sahel's inability to employ a large part of the rainfall it receives, Tree disappearance
points down an irreversible road to desertification. The restoration of a species mix that is more in balance
with the rainfall regime will, at the same time, restore higher quality pasture and a year-round food supply to
livestock. Biodiversity and economic development, again, run parallel.
The annual grasses of the Sahelian zone are believed to be a fire disclimax. Perennials have survived in the
driest areas because the biomass is too low to carry fire. Conversely, in the wettest areas in the south
(Sudano Sahelian zone), the perennials survive because of the moist soil conditions and larger root systems.
Fire, over-grazing and drought can switch perennial grassland to annuals in a few years time. But, the
restoration from annual to perennial grasses is slow. Rainfall, local soils, and dry season vs. rainy season
stocking rates alter the species composition of the range between perennials, annuals and dicotyledons( see
sidebar). In addition, other species (termites, ants, locusts, birds, rodents) prey on particular species and
disperse favored seeds. While livestock may graze away 30% (rarely 50%) of the above-ground grass
biomass, these non-domestic species also reduce above-ground plant mass by an additional 30% to 50%.
Their influence on species composition is not well-known.
Because of previous failures, donors increasingly had abandoned the Sahel and attempts at range/browse
restoration. "Anti- desertification" had become a shibboleth for any project in Mali - even far away from the
actual location of degraded grass and shrubland. In addition, work supported by US AID had described the
political dimension of the livestock industry in which nine traders and two tanneries controlled at that time
the all the commerce in skins and hides. Pastoralists receive low prices for skins which encourages them to
over-stock to achieve equivalent income. There is no re-investment from the sale of skins back into range
management. Similarly, the international trade in meat, especially meat products from Latin America, has
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dampened the market for export cattle to the Ivory Coast and Guinea. The price of cattle for market had
fallen and pastoralist economies had suffered. Finally, the ODEM II Project had revealed the difficulty of
setting up combined Pastoralist Associations and range management programs. Minimally, pastoralist
associations require assignment ofland tenure, agreement by all levels of the GOM to "denationalize" (by
lease or tr·ansfer) the rangelands, and an effective means of enforcement to prevent "outsiders" from
trespassing into assigned rangeland or using the association's wells.
In 1989 there were political and administrative obstacles as well as market, re-investment and monopoly
distoliions that impeded restoration of the Sahelian grasslands. Although th ey have been minized by the
GRIYI tlu·ough donors support, the restoraLion of the sahelian grasslands has still not advanced except in
isolated cases.

B.3 Agroforestry and Biodiversity
Agriculture in Mali is most often combined with other fom1s of production. It does not exist as an isolated
mode of production as found in industrialized nations. It can be combined with foresh·y, fishing or livestock
to increase food security and increase chances of producing surpluses for the market. Without easy access to
pesticides, herbicides or fertilizers, fmmers rely (when possible) on nature to provide long-te1m
sustainability of their soils. The goal of agro-foreshy is to produce as well as conserve.
Biodiversity and agro-foreshy connect on various fronts: (1) species selection for nurseries, planting
windbreaks, property lines and alley crops. dune stabilization, supplemental forage crops, increased soil
fe1iility and soil moisture retention; (2) natural regeneration and fallow periods; and (3) ecological recycling
and termite species.
Species selection is by-far the most important issue. To maximize benefits, trees must have multiple benefits
(forage, wind control, property line definition, etc.) and be drought-resistant and productive. Conflicts occur
between fast-growing

_ _TABLE II-5: TREE SPECIES IMPORTANT TO AGROFORESTRY BIODIVERSITY(60)
BELOW 500MM RAINFALL
Acacia albida
Acacia nilotica
Acacia radiana
Acacia scorpiodes
Acacia senegal
Acacia seyal
Azadirachta indica
Balanites aegytpica
Bauhinia reticulata
Combretum spp.
Commiphora africana
Hyphanaene thebaica
Mitragina inennis
Moringo oleifera
Prosopis juliflora
Pterocarpusleucens
Salvadora persica
Tamarindus indica
Tamarix spp.
Ziziphus spp

ABOVE 500MM RAINFALL
Acacia albida
Acacia nilotica
Acacia scorpiodes
Adansonia digitata
Anogeissus leiocarpus
Azadirachta indica
Balanites aegyptica
Borassus aethiopium
Butyrospemum parkii
Carica papaya
Citrus spp.
Diospyruos mespiliformis
Eucalyptus camaldulensis
Leucauena leucocephala
Mangifera inidca
Moringa oleifera
Parkia biglobosa
Prosopis africana
Prosopis juliilora
Psidium guava
Pterocarpus erinaceus
Sclerocarya birrea
Tamarindus indica
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species which provide quick-fix success and long-growing species. In choosing the species near or below the
900mm isohyte, drought-resistance becomes an overwhelming concern. Many trees and much labor has been
wasted by planting the wrong species in marginal rainfall areas. For instance, the choice of exotics should be
limited from the biodiversity point of view. Eucalyptus camadulensis or Leucaena leucocephala may grow
rapidly in areas at or above 1000 mm rainfall. But, below, they may grow slower than natives and be more
vulnerabl e to drought. In these situati ons, th ey must be pl anted where th ere is a reliab le water table near the
surface.
Most exotics provide shelter to other species. Only a few paiiicipate in the food web. For instance,
Eucalyptus adds little to soil fertility, reduces microbial recycling within the soil, harbors few insects for
reptiles and birds and may prevent other underst01y plants from growing. It enters the food web only as a
supplier of pollen and nectar to bees. From the biodiversity point of view, the degree a plant participates in
the local foodweb should be made a criterium of selection.
In Mali, the period of indush·ial plantations of single, fast-growing species is probably ending. Only near Bamako do
these plantations make any sense. The new agro-foresh·y has been slowed by lack ofnurse1y stock, local preferences
and prejudices, donor reliance on a few well-known (usually exotic) species, the need to balance fast growing vs .
long-lasting species, lack of secure tr·ee tenure for longgrowing species, and lack ofresearch to demonsh·ate the
advantages or varieties of tr·ees and shrubs that would be preferable to fast-growing exotics.
Before the 1970s, natural regeneration periods of ten to twenty years restored species diversity near farms as well as'
provided many wood product needs. Because of drought and increased population pressure (from increased numbers
and movement south), the fallow period has been shortened- sometimes to one or two years. A GRM law taxes farmers
who clear fallow land after five years. This law encouraged early clearing to avoid the tax. The restoration oflonger
fallow periods is a biodiversity concern that will be addressed in the next section. Finally, despite donor desires to
increase production on rainfed fanns for both food security and deceleration of deshi.1ctive land clearing, total funds
for rainfed agriculrure projects are relatively low and are decreasing. (US AID in Mali appears to be an exception.)
Intensified rainfed agriculrure (agro-forestr·y) could improve the maintenance of biodiversity by increasing natural
regeneration times and the amount of "wild" land.

More than any other single project, the review of existing nurse1ies and the addition of new, especially
native species, would benefit both conservation and development.

Termite species eat grass and grass litter, fresh wood and tree leaf litter, decomposing litter and humus and soil.
Theycan consume one-quarter to one-third the litter produced in a savanna grassland. The litter is redistributed as
alates (the flying forms of termites which leave the nest each yem). Termites are rarely crop pests on rainfed farms but
may be pests in irrigated cotton fields. Near termite mounds, grass consumption reduces the amount organic matter in
many Malian soils. Some termites move soil from the lower horizons to the swface to form mounds or soil sheets
(covered passageways on trees, grass or buildings). They create a non-stoney top to the soil profile. When the mounds
or sheets erode they contribute these lower mineralized horizons to the top soil. The importance of this recycling has
been debated. Nevertheless, in sandy soils, the termite-transported clay helps farmers by increasing
waterholdingcapacityof thesoils. Termite mounds also provide shelter for many animals, a microtopography for plant
species diversity, scratching and dusting sites for cattle and wild ungulates, and shrubs that provide food longer into
the dry season.

B.4 Forestry and Biodiversity
Tropical forest covers 17.4 million ha of Mali (about 14% of the nation). This includes tree savanna, savanna
woodlands, tree steppe, dry deciduous forest, riparian forest, bush fallow, tree plantations, village woodlots,
palm groves, tamarix drywash, etc. As defined here, it is any grouping of trees within the tropical climatic
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regions. Following donor and US government definitions, canopy closure and height (important in
distinguishing woodland from humid rainforest) have not been considered.
According to the World Bank, about 12.9 million hectares of natural forest remain. Given population
distribution, marketing conditions, the scattered nahire of the Sahelian "forests." and endemic di sease areas,
only 30% of this area is accessible. In addition, there are legal limitations on harvesting wood within fauna!

TABLE 11-6: FOREST RESERVES OF MALI BY ZONE (52)
ZONE

RAINFALL (nm1)

GROWTH LENGTH

Area (ha)

(days/year)
South Sudanian

750-1150

120-150

321,623

North Sudanian

550-750

90-120

322,239

South Sahel

350-550

45-90

10,730

North Sahel

150-350

25-45

60,032

reserves and forest reserves. (There is a complete prohibition within the national park.) About 90 fore st
reserves ("forets classees") cover about 715 ,000 ha (about 4.5%) of all the tropical forests. About 650,000
ha are located within the semi-humid (Sudanian) zone and the remainder in the semi-arid Sahel. AU these
figures should be treated lightly. Owing to limited GRM resources and growing population, many of the
forest reserves are "reserved" only in name. The vast majority have no management plan and vast areas are
beyond the control of the limited staff ofDNCN.
Mali imports almost all major timber and construction wood. The major depletion of woodstocks in Mali
results from firewood. Charcoal is a minor part of this market. It is used to make tea or to iron clothing.
Firewood serves for heating, cooking and smoking fish. The depletion of firewood species has been most
devastating in the notihem Sahelian regions where regrowth is slowest and, after the two extreme low
rainfall incidents of the 1970s and 1980s, may be impossible without deliberate reforestation.
Firewood is one "sector" in which the GRM and donors have all agreed on a strategy: (1) fuel-substitution in
the urban areas; (2) semi-industrial tree plantations near the cities; (3) improved management of the forest
reserves in the rural areas; (4) increased experimentation and research on natural forest management (of
which very little is known); (5) the promotion of fuelwood conservation by more fuelefficient stoves in the
rural areas; (6) major revisions of the Forestry Code and administration by forestry agents.
Despite this creative and active period, a fuel crisis is being intensified. At the moment, wood consumption
(including pole and construction wood) is twice the annual accessible natural growth. The prices of firewood
are rising and wood exploitation will occur in new areas which were formerly uneconomic to harvest.
Unless carefully controlled, environmental degradation can only continue.
What is the role of biodiversity in this dilemma? First, there is a great need to fund natural forest management projects.
Little is known of species regeneration times, nursery requirements, planting within existing forest canopies, rotation
periods of native species. fire impacts and interactions with other species in the Sudanian and Sudano-Guinean zones.
Natural forest management will become increasingly important as wood cutters extend their territory. The "natural
forest management" techniques, once established, can be quickly extended in the Sudanian zone and southern forests.

Between 1990 and 2000, ten projects were completed in addition to those identified during the 1989 review.
At present there is one on-going in addition to the three Environmental Information Management projects:
-Management of forest resources in the district of Kita: (1998-2003) UNDP/Norway.
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Second, reforestation projects and biodiversity interlock at the species selection stage of project design. The P. lucens
example has been given under agroforestry. Nurseries which produce seedlings of native trees and trubs have not been
incorporated into reforestation projects, especially as firewood management. The two most common non-natives
(Eucalyptus and Gmelina) are not the best firewood species. All the projects that include reforestation need review of
species selection and additions to the nursery projects (Table II-7). Both DNEF now DNCN and the
anti-desertification plan have recommended greater use of natives.

Third , a project which reviews the import of industrial and construction timber and the poss ibility of
long-te1m substitution by species in Mali would benefit the nation. The West African timber export indush·y
has global markets that are rapidly depleting available supplies. The selection of hardwood species and
planning for future timber needs have not begun in Mali. In the Sudano-Guinean h·ansition zone important
stands of better quality woods such as Kha ya senegalensis (dry zone mahogany), Isoberlinia doka
Pterocarous angolensis. Anogeissus leiocarpus. Afzelia african and Maesonsis emini have yet not been
identified and nurse1y, planting, and timber management requirements have not been studied. The Canadians
are interested donors active in the Sudano-Guinean zone .
Fourth, all projects that help reduce firewood demand (woodstoves, fuel substitution, family planning)
indirectly help forest regeneration and maintenance. Mali is well-known for its successful adoption of
fuel-efficient woodstoves. Similarly, the on-going revision of the foreshy code, taxes and fine systems will
indirectly benefit forest maintenance.
Finally, from the point of view of biological diversity, the importance of dead wood should be reconsidered.
In some cases, the decay of dead wood provides increased organic matter to the soil and nuti·ient
concenti·ations which support important grass and browse species. The root system, even when dead, may
serve to maintain soil stability. Dead wood also supports many insectivore birds that may help conh·ol pest
outbreaks. In one dramatic case, donors sponsored plans for harvesting the allegedly dead trees of the "dead
forest" of Acacia nilotica north of the inner delta. They did not want the dead wood wasted. In 1988, rains
nurtured a re-leafing of many "dead" acacias -- acacias that had not leafed out for ten years. Donors should
be wary of calling Sahelian trees dead without careful inspection. This "dead forest" held sandy soils and
dunes intact throughout the two severe drought periods. In short, the complete removal of all dead wood
may damage longte1m soil fertility and forest regeneration.

KHAYA SENEGALENSIS
(Dry Forest Mahogany)
Khaya is sometimes called African mahogany. It is
the closest equivalent to American mahoganies. In
Mali, plantations began in 1942. But, without
long-term nursery and seedling care, plantation
results have been disappointing. In full, sunlight,
parasites attacked the seedlings. Fires consumed
the saplings. Lack ofproper shading yielded weak,
non-even wood. Khaya is just one of many trees in
the Sudanian zone that requires more attention.
The tree is also important medicinally and for
forage. French: Callicedrat. Bamabra: diala.
Fulani: dalehi or call.

B.5 Plant Pests and Biodiversity
Fungicides and herbicides have similar impacts to those discussed under the control of animal
pests. Treatment for striga, smut, mildew, rusts and tmfterial blight are common.

B.6 Cash Crops and Biodiversity
The cash crops of Mali which have an export component include cotton and peanuts. Sugar cane and
tobacco are the major cash crops for internal consumption. Farming methods for cash crops dictate the
elimination of biological diversity within crop fields. Cash crop agriculture has had a major influence
of the loss of species in the Sudanian zone, from land clearing and by pushing pastoralists into more
marginal lands. Export crops usually require herbicides or pesticides that may further damage
non-target species (Section II. A).
According to a US AID sponsored study, a disproportionate amount of donor assistance has gone to
irrigated agriculture,The owners of the ilTigated agriculture have been given tax breaks and credit not
available to rainfed or floodwater fanners. This economic distortion directly impacts the available
income among rural farmers and, indirectly, leads to a shorter fallow periods and increased land
clearing as the only altemaitve available to maximize income for the family. It also reduces biological
diversity and natural regeneration times in the famer's fields.
The loss of land to cash crop agriculture and rural farming has not been fully aclmowledged as an
impmiant reason for preserving other Sudanian zone habitats within Mali (e.g., Boucle de Baoule and
proposed Bafing National Park). As more and more land is cultivated, these areas will become the only
long-term reserves of genetic variety and educational heritage in Mali.

The burnt vs unburnt savanna ofAndropogon grasslands. Fires reduce the density of
plants, the number of species and the amount of litter.
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C. FIRE AND BIODIVERSITY
Surpisingly little is known of the immediate (next day), short-tem1 (one month) and long-tem1
effects of fires on the biodiversity of African grass steppes to woodland savanna communities.
The next page summarizes some impacts of fire on species diversity and community
composition.
On rangeland which supports greater than 1,000 kg/ha dry matter, deliberate burning is a very
low-cost method of creating access to protein rich regrowth. As a single-purpose goal of
maximizing short-tem1 livestock production, deliberate fires must be balanced with the
long-te1m disadvantages of burning (reduction of organic matter and straw fodder, soil
minerals and soil infiltration, and species variety).
In Mali, despite regulations and government concern, distinctions have not been made between
Sahelian, Sudanian and floodplain grasslands. The bushfire codes need revision. Hiernaux has
recommended against burning aquatic meadows. All researchers recommend against burriing
Sahelian annual grasslands because the resulting wind erosion and water erosion can lead to
rapid degradation of grassland. Fires and questions of biolbgical diversity center on the
Sudanian, perennial Andropogon grasslands. Fires in the Sudanian zone are usually set at the
beginning of the dry season to stimulate new pasture for livestock and to reduce damage to
trees and shrubs. Hiernaux suggests a rotational fire policy which allows the build up of fuel
and the increase of organic matter to the soil by skipping burns one or two years every three.
There is little actual experience with this policy. There are no lmown fire policies set
specifically for wildlife maintenance.

The outbreak offire can provide a feast for birds. The black kite actively searches for grass
fires. The West African birds divide up the fire into "niches. "Above the flame curtain, kites,
grasshopper buzzards, various eagles and hawks, coucals, swifts and swallows capture
escaping insects in the air or drop on fleeing rodents. Behind the fire, cattle egrets hunt in the
ashes and rollers and bee-eaters hunt from nearby trees. After the flames have gone, marabou
storks and pied crows rummage through the ashes. Some birds stay for the day; others may
linger for a month. Still others remain as long as the grass is short. The importance offood
from grass-fires in the dry-season diet of these birds has not been investigated.
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THE ECOLOGY OF BURNT SAVANNA
On a long-term basis, the following generalizations are probably true:
- Fire decreases the number of saprophagous soil animals and their invertebrate predators,
mostly by reduction of litter. It favors soil primary producers and soil eaters.
- Fire alters the species composition and occurrenc e of the Sahel/Sudanian communi ties by
desh·oying seeds selectively, changing the micro-climate (the soil is more exposed to sunlight) and
allowing greater access to livestock (who selectively graze and trample) . Fires reduce the shading and
moisture provided by litter which favors rapidly germinating plants and dicotyledons over grasses that
slowly germinate in moist conditions. These fire-induced changes in biodiversity combine with other
influences (rainfall patterns, grazing, local soils) as shown on page 45 .
- Fire reduces the number of insects by about 30% (1989 report) in one savanna (Lamto, Ivory
Coast). Acridids (which include grasshoppers and locusts) and tettigonids (katydids) are more numerous ·
in burnt areas. Spyders also become a more important part of the fauna. Cockroaches, lygaieds (seed
bugs), pentatomids (stink bugs) and carabids (ground beetles) become relatively less important. In
general, species composition changes because the burnt savanna suppmis less woody material and grass
layer nests. The drier microhabitat of burnt savanna favors sun-loving forbs which have special insect
predators and pollinators.
-Reptiles and amphibians favor unburnt areas because of the increased year-round moisture and
shelter. In non-burned savannas, populations are higher and fluctuate less. Specific species of frogs and
frog-eating snakes favor unburnt savanna. Frog-eating snakes may be three times more abundant.
"Annual" lizards are not seriously affected by fire, if the fire occurs in the dry season. No studies on longlived lizards and fire are lmown.
- The long-tern1 impacts of fire on birds are the reduction of h·ee nesting, roosting trees and h·ee
fruits . These sh11ctural and food differences are part of the general impact of fires which reduce woodland
and increase grassland. In the shortterm, fire benefits the "fire-followers," bird species who hunt insects
chased into the air by flames or exposed in the ashes (see sidebar). Savanna burns change the timing of
local movements of a number of inter-h·opical African migrants (ie, the biological diversity for particular
moments of the year).
- In general, unburnt savannas have larger populations of rodents than burnt savannas. The
lower populations, at times, come from fire-hunting of hares and rodents and increased exposure to
aerial predators. After fires, the smallest rodents such as mice may explode since competition with
larger rodents has been drastically reduced. As with birds, the general loss of trees reduces the number
of arboreal and semi-arboreal rodent species (e.g., squirrels).
- Fire benefits many large mammal species, including livestock. Fire reduces tse-tse flies and
ticks. Well-timed fires release new, protein-rich grass growth. Elephants once complemented or
substituted for fires in the past by uprooting trees and maintaining more grasses relative to shrubs and
trees. With the loss of Africa's elephants, fire and tree cutting have replaced elephants as the major
strategies to maintain grassland.
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D. WATER RESOURCES AND BIODIVERSITY
In general, the cumulative value of a river's flood pulse (nutrient supply to floodplain; natural floodwater
irrgation; groundwater recharge; fisheries, etc.) has been underestimated. Long-term and sustainable
economic interests may be better se rve d by building on the flood pulse and locall y flood -depend ent
production Systems (recessional agriculture, floodplain fisheries and grazing) rather than supplanting them.
Relying on the flood-pul se or mimickin g the flood-pulse by releases from an already existing darn is also
more compatible with biodi versily maintenance and traditional social controls (80, 81 ). Three large water
projects in Mali have altered the floodpul se : the Selingue Dam, the Manantali Dam and the Canal du Sahel.
D.1 Manantali Dam on the Bating River (Senegal River Basin):

Fishing remains important in select spots -- especially at the waterfalls where river fish enter the lake and
become confused by the stilled water. Fishing is less productive in flooded forest areas and near the dam
itself. The populations of hippopotamii have plummetted. Impacts on other species (especially chimpanzee)
are unlmown. The loss of major riparian Borassus palm forest cannot be replaced along the fluctl';ating
("Bath-tt1b ring") edge of the reservoir.

The Senegal River Basin flows 1500 km ji"0111 the highlands of Guinea to th e ocean at St. Louis, Senegal. In Mali, four of
its tributaries enter the Senegal before Kayes. Th e Senegal is the life source of close to I million peasants who depend on
flood rewcession agriculture. It used to be the major riparian and watering areas for herds of Sahelian elephants and
other wildlife. The drought and two dams at Diam a and .Manatalli have hurt fish, waterbird and aquatic 111a111111als badly.
None of the mitigation measures suggested by a US AID sponsored study to maintain biodiversity and their dependent
economies have been implemented orfunded. (Source: 82,81)

Mitigation measures to compensate for loss of biological diversity have not been funded despite
recommendations from US AID. These include (1) stocking the Manantali reservoir with lake fish vs. the
river fish; (2) creating a national park adjacent to the Bafing River; (3) building an artificial estuary (Senegal
River mouth); (4) repairing waterworks at Djoudj National Park (Senegal); (5) creating low-slope wetlands
that could be recolonized by palm forest or other wetland areas at Manantah; (6) starting fish farming
projects to compensate for losses.
The OMVS did not plan water releases to mimic the flood pulse nor establish a minimum in-stream flow.
This has hurt all the floodplain farmers, has caused the collapse of the fishing industry below the dam
(especially around Kayes) and has increased negative impacts on all river-dependent reptiles, amphibians,
fish, and mammals. Again, the value of the flood pulse and in-stream flow has been ignored. Flood-pulse and
instream flow water releases are simple aspects of reservoir management. They could begin: they would
support both conservation of biological diversity, help the majority of downstream farmers, and benefit the
timber harvest within the reservoir itself.

D.2 Selingue Dam and the Inner Delta.
Selingue Dam was built before there was concern for analyzing economic impacts of controlled dam releases
on the inner delta and ecological impacts on biodiversity. In erratic spurts, the French, US AID and various
agencies of the GRM have made small attempts to define the best management practices for the inner delta,
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including the role of Selingue. IUCN has conducted a prefeasibility study to determine whether improved
management of in-stream flows and water releases from Selingue could increase economic benefits within the
inner delta (especially floodplain pastureland, rice and fish production) as well as improve environments for
the delta-dependent wild food plants like water lilies and wildlife like waterfowl, manatees, and breeding
waterbirds. This project has highest priority for Mali as it best combines biodiversity concerns, food security,
long-term sustainability, anti- desertification programs, conservation and economic development (Part IV) .
E. lVIINERAL RESOURCES AND BIODIVERSITY
In Mali, gold mining occurs in the Southwest, and after 1989, it is occuring in the South and West of the
country. The impacts of mining on river sedimentation and of fishing or hunting bushrneat by miners are
completely unknown. The southwest is one of the most isolated parts of Mali but has important biological
resources. It has connections through the Faleme Valley to Senegal and Guinea's wildlife populations and has
a flora closely related to the Base Cassamance.
Other mineral resources (uranium, phosphate, bauxite, manganese, copper and iron) are either potential
sources of minerals or have unknown consequences to biological resources. Kaolin excavation in the south
has not been investigated.

CONCLUSIONS
In economies such as Mali's with only a few industries and a few value-added products, the biological
resources play an overwhelmingly important role. Food, fuel, shelter materials and income depend on the
biological resource base. Maintenance and regeneration of wild foods, fuel wood as well as browse and
perennial grass species for livestock determine food security and long-tenn economic stability. To imporve
the link between biodiversity and more secure household economies, Mali needs to collect and to improve
wild crop varieties. develop nurseries for browse and firewood species, plant Borassus palm and hardwoods,
and implement fish and game management.
In addition, river basin management needs far greater attention and financial support. Proper river
management. especially at Manantali dam, would restore economies (recessional agriculture,
agro-postoralism, fishing and wild plant gathering ) damaged by dam conshT1ction. Income from
non-consumptive use of biodiversity (especially tourism) has been largely ignored
INNER DELTA FISH
by the international community
The inner delta of the nig er supports 13 0 species
offish. Clarias, Distichodus, Alestes and
Tilapia all move laterally with the ove1jlow of
the main channel into the surrounding
grasslands.Important subsistence and commer
cial species like Alestes grow in size and weight
only during these periods of high water. "False"
floods from aseasonal release of reservoir water
from Selingue have triggered ''false" lateral
migrations. After one navigation release,
thousands ofAlestes became stranded in the
floodplain before they had the opportunity to re
produce. River basin management is crucial to
fisheries economic production. Alestes is called
bere (Barnabara), dyava (Bozo). Bottom drawing
of air-breathing Protopterus. SOURCE: 21.

and the GRM.
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TABLE III-1: WAYS OF INFLUENCING BIOLOGICAL DIVERSITY
International Influences:
Treatries and Conventions
Multilaleral and Bilateral Agreements
Donor Aid
National Influences:
Monitoring programs
Research Programs
Legislation, laws, codes and regulations
Policy Statements
Implementing Institutions (national, regional, parastatals)
Coordinating Institutions
Enforcement Programs
Economic Influences:
Direct - fees, royalties, rewards, grants, income supports, guaranteed markets, subsidies, loans,
wages, food-for-work, buffer zone access to natural resources, special access to surpluses within
protected areas, material goods for doing something or doing nothing.
Indirect - Fiscal measures such as tax breaks, loan guarantees, tariff or price supports, debt
swaps on a national level.
- Provision of services: health care, transport, grain storage.
- Social Organization: land tenure agreements, access agreements, community
development agreements, special training, education programs, land banks, revolving funds,
compensation funds, credit, grants, etc.
Local levels:
Family
Village Councils
Maitre d'eaux, maitre de foret, dioros
Religioius leaders
Local law enforcement agents (forestry agents, judges, police)
Schools
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PART III: SOCIAL, POLITICAL AND ECONOMIC INCENTIVES
TO MAINTAIN BIOLOGICAL DIVERSITY IN MALI

PAS de VIE

.....liiir;ili.llll!~

----.:::::-...---~,.

Un bulletin pour mieux comprendre notre milieu nature!

WALIA is the best educational magazine produced in
West Africa. It serves the Vth Region ofMali. It has
reconnected generations by giving them common topics
of interest to discuss and stimulated projects and
thoughts about combining conservation with household
production. The project, under the direction ofMonique
Trudel, is supported by West Germany with cooperation
from DNEF and IUCN.
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The section considers all kinds of human activities that can influence the maintenance, restoration or
destniction of biological diversity in Mali. These activities can serve as incentives which protect and
maintain biological diversity; disincentives which deter, warn, dissuade or frighten citizens from destroying biological resources; and perverse incentives which encourage the destruction of biodiversity.
These incentives, disincentives, and perverse incentives can occur at any level: international treaties;
Afional legislation; local enforcement by customs agents, forestry agents, judges or police; corruption;
ommunity groups; religion; schools. There exists a need for a more detailed study of the adrnm1 strati ve
tructure and legislation concerning biodiversity. A more complete survey of projects, sponsors, and
their relevance to biological resources is also needed.

A. INTERNATIONAL
The international community has three major interests in biodiversity in Mali: compliance with
international conventions; maintenance of the flow of goods which rely on Mali's biological resources
(e.g, palm hearts, Eurasian waterfowl, hides); and the provision of an educational, aesthetic, and
pleasurable outlet for its own citizens ("tourism") . In addition, the international conununity may be
interested in preserving certain plant species that may, in the future, contribute to the global economy
such as medicinal or wild crop varieties of plants ("option value") or certain species such as the Gourma
elephants or giant eland that its citizens feel are important to have alive on the planet ("existence
value") .
The GRM has signed the African Convention for the Conservation and Management of Wildlife and
Its Habitat, the African Convention on the Conservation of Nature and Natural Resources, and the
Convention Concerning Protection of the World's Cultural and Natural Heritage. It has signed the
RAMSAR agreement on wetlands, and has now set aside three RAMSAR sites in the inner delta of
Niger( Seri 40,000 ha; Walado 103 ,000 ha; Lake Horo 18,900 ha); Mali signed the CITES in 1993.
Mali has also signed the Convention of Bonn on migratory species, the Convention on the biodiversity,
UN Convention on desertification control, the Convention on climate change, the Convention of
Vienne and the Montreal protocole on ozone layer protection, the Convention of Bamako on dangerous
wastes. All these international agreements act as positive incentives to protect the nation's biological
resources.
The International community can assist Mali by monitoring or sponsoring up-date meetings to insure
that Mali has adhered to the conventions and treaties it has signed. Mali is in need of such a review.
During the last twenty years, the international community could have provided many more incentives to
conserve biological resources. Grants, loans, and technical aid have had little conservation component,
or the conservation components have received no significant, sustained funding. Interest and funding
have been erratic, crisis-oriented, and reactive. This has had a patiicularly devastating effect on Mali
during the current period of rapid historical change. The drought, population movements, population
growth, and a sinlting economic situation have accelerated losses of habitat and species. A few
examples:
Multilateral aid to the Manantali Dam Project (from West Germany, Saudi Arabia, and the US)
included no obligatory actions on the part of the OMVS, Senegal or Mali to mitigate damages to
biodiversity and no funding for mitigation. Dam construction was a waterworks project without any
conservation incentives. Some have considered the project a perverse incentive because it encouraged
destruction of wetlands, ronier palm commerce, instream habitat, fishery production, Sudanian
woodland and significant wildlife without any financing to conserve these habitats.
UNESCO designated the Boucle de Baoule a Man and the Biosphere Reserve but provided too little
funding, too late to save the more important species within the national park. RURGS (78) funded a
serious analysis of wildlife and hunting potential in the OPNBB. But, with no follow up, the
populations declined drastically and the report is no longer applicable. Having no other material, the
GRM and donors still use this out-of-date report to guide them on park management.
UNESCO, responding to the drought crisis, funded a quick survey of the Gourma elephant herd
(76,78). But, six years later, there is still no follow up.
Two projects on biodiversity supported between 1990 and 1999 by FDA and UNDP.
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Before 1990, there were encouraging indications of change. In 1986, F AO presented and adopted "Le
Plan d'Action Forestier Tropical" (P AFT) which has provided a stimulating conceptual framework and
goals for DNEF. The Swiss have altered their program to incorporate natural forest management and to
fund a revision of the Forestry, Wildlife, Bushfire and Fishery Codes. US AID has set standards for use
of pesticides and worked with the GRM on questions concerning secondary impacts of the Locust
Control Program. US AID has also added fa mily planning to its health program. The Wes t Germans
(with a small US AID contribution) have funded IUCN's program to write natural resource management
agreements among different producer groups in the inner delta and have funded WALIA, one of the
best educational project concerned with biodiversity. After 1990, USAID funded the review of the
forestry code and translation and diffusion of texts into five local languages(l 992 -1996). That review
allowed good collaboration between forestry agents and village communities, therefore a better
management of the natural resources.

/

In conclusion, donors have not yet significantly incorporated biological diversity into development
assistance, nor acted in a timely manner nor provided long-term (eight to ten year) funding for
preservation projects. Insuring compliance of all donor counh"ies to international conventions which
include Mali and the donor (e.g, Spain and Italy and wildlife skin imports; wetland and hunting
protection in Europe for migratory birds) is necessary to avoid donor hypocrisy. Three border areas need
particular attention: the influx of Mauritanian hunters who expmi wildlife jerky from Mali; the Gourma
elephants that spend time in Burkina Faso; and the Faleme Valley with species that may require habitat
in Mali, Senegal and Guinea. In addition, water rights, water releases, in-stream flows and wetland and
fisheries protection, involving all the nations of the Niger and Senegal river basins, will eventually need
resolution.
B.NATIONAL
The droughts of the 1970s and 1980s overwhelmed the capacities of the GRM and the nation's natural
capital. They also focused attention on the need to conserve biological resources. As resources became
scarcer and increasingly over-used, the need to create a new legal framework for access and use of
wildlife, wild plants, grazing lands, fish and forests became apparent. Conflicts and confusiotjef between
traditional or customary laws, Islamic influences (particularly Dina laws in the inner delta), c!olonial
laws and post-independence legislation have just begun to be aired. Mali is a nation open to serious
change.
The national levels of the GRM and biodiversity interlock at many points:
- The national government can coordinate sectors of the economy in areas of resource
management. It can re-organize agencies. It can add biodiversity to the water development, public
works (e.g., roads) and tourism agencies. On large projects or donor-supported projects, the national
government can require environmental and economic impact assessments.
- The national government can set standards, codes, and guidelines for regional and local
communities. It can make itself an example to be followed.
- Policy can act as an incentive and support for regional and local management of biological
resources. For instance, tax breaks for fish farms or crocodile culture can be combined with stricter
regulation of fish net sizes or hunting.
- The national government can encourage the business community to pay attention to
biodiversity concerns through incentives or disincentives. The business community plays a crucial rule
in balancing long-term sustainability against shortterm gains.
- The national government can support education, research and training with a biodiversity
component. It can influence religious leaders to consider these questions with their followers.

B.1 National Policy
Mali has no specific national conservation strategy. It has a National Environmental Protection Policy
(NEPP) (see summary) with the implementing agencies(Table III-2). Biological diversity concerns
have been somewhat pigeon-holed in DNEF now DNCN or included in projects only when donors insist.
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Many sectors, especially rural development, primary and secondary school education, irrigated
agriculture, large water works and road construction have not incorporated a conservation strategy.
The national incentive at the policy level can be found within the anti-desertification plan (PNLCD).
Although the plan could narrowly focus on the advance of degraded grassland and desert-like landscapes
in the Sahel, the scope of the plan has become nationwide . The PNLCD is essentially acting as an
umbrella for all small-scale natural reso urc e management projec ts. The plan's policy slalements ha ve
been translated into 8 programs and 49 projects. A few had a specific biodiversity component. The
PNLCD is an ideal program to inject concerns for biological diversity. But among the projects proposed
to donors at the 1999 Round Table, some have biodiversity components .(Table III-30).

B.2 National Standards and Guidelines
The standards and guidelines for biodiversity concerns have been reviewed. Nevertheless the Wildlife
Management Code (Code de Chasse) needs up-dating on all species since most larger mammals now
need much more protection, some species are extinct, and others do not live in Mali. Mali's geography
is too diverse to exist only on legislated, national regulations. Each region needs its own standards
because populations have become patchy and some regions need more protection than others. Finally,
the Forestry Agents cannot possibly patrol the areas assigned to them. There is a need to incorporate
Hunter Associations into the code and give them responsibility by, perhaps, deputizing some hunters in
exchange for access rights.
In parallel, the Bushfire Code needs to be written by regions. In Sahelian (annual) pastures and bourgu
pastures, the existing regulation prohibiting all bushfires should remain. In the Sudanian zone, bushfire
regulations could allow a three-year rotation system which includes a single year of early dry-season
burning (47).
The Forestry Code and its administration need up-dating. Many Forest Reserves are now tree
plantations or farms. Other areas with special forests (e.g. , the d1y evergreen forests) have no
representation in the forest reserve system. Review of Forest Reserves and plans for management can
incorporate biodiversity components and deserve donor attention.
The Foreshy Code can provide more incentives and fewer disincentives by:
- establishing cutting limits by region;
- better definition of the "public domain" vs. private and village domains;
- reconciling usufruct rights with customary rights;
- incorporating special regulations for sylvopastoral areas;
- establishing long-term government leasing of sylvopastoral lands in exchange for obligatory
management and reforestation;
- removing many repressive aspects (disincentives) and replacing them with incentives (e.g., local
responsibility and control) or directed punishment (e.g. limiting monetary fines, reforestation labor vs.
monetary fines);
- writing real appeal procedures for contested tree tenure;
- training forestry agents in education and writing simple informative pamphlets or producing cassette
tapes on reasons for regulations.
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TABLE ill-2: IMPLEMENTING AGENCIES CONCERNED WITH BIODIVERSITY

INSTITUTIONAL MEANS FOR IMPLEMENTING THE NATIONAL POLICY
T he l\'Ii uistry of E nvironment is responsible fo r the development and implementation of the na ti onal
enviro1mient policy. As such it is in charge of:
•Ensuring the coordination and implementation of actions for combatting desertification and the advance of
the desert; ·
•Arouse commitment of the populations around fighting ecosystem degradation and preserving the quality of
the living environment objetives;
• Draw up and implement legal and regulatry measures to ensure the protection of the environment;
•Define and implement measures and means for the prevention of major natural or technological hazards;
• Ensure the monitoring of climatic changes and their effects on the environment.

----

The Minish-y of Environment has the following operational means at its disposal:
1. A financial and adminish·ative direction;
2. A National Direction for the Conservation of Nature;
3. A National Direction for Sanitation and Conh·ol of Pollution and Nuisance;
4. A Pennanent technical coordination secretah·iat.
The institutional arrangement of the Ministi-y fulfills two objectives:
•The administration is able to concentrate itself on the tasks of the State: definition of objectives and
strategies, drawing up of legal and regulato1-y framework, choice of operators, control, monitoring and
evaluation.
• As much as feasible, implementation is delegated.
The National Direction for the Conservation of Nature is in charge of:
•Developing and implementing forests, parks and feserve s management and restoration plans;
•Drawing up of laws and regulations for the conservation of forest: and wildlife resources and ensuring their
enforcement;
•Developing action programmes for combatting de sertification

and~

ensuring their implementation;

• Assisting local communities to achieve a rational management of forest and wildlife resources;
•Participating in the negotiation of international legal instruments pertaining to the conservation of forest
and wildlife and ensuring their implementation;
•Ensuring the centralization, treatment and diffusion of statistical data.
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The National Direction of Sanitation and Control of Pollution and Nuisance is in charge of:
1. Monitoring environmental issues and ensuring that they are pro perly taken into account by sectorial
policies, development plans and programmes;
2. Implementing adopted measures in the field of-~1 and combatting nuisance;
3. Ensuring supervision and technical control ofprocedures of environmental impact surveys;
4. Developing national norms in sanitation, pollution,and nui sance and ensuring their enforcement;
5. Ensuring control and enforcement of laws and norms in the field of sanitation, pollution and nuisance;
6. Ensuring citizens' h·ainin g, infonnation and sensitization on issues of insalubrity, pollution, nuisance, in
collaboration with relevant sh·uctures, communities and civil society;
7. In cooperation with relevant sh·uctures, ensuring proper monitoring of the coanh)''s environmental situation.
The institutional framework for the management of environmental issues includes an Intenninisterial
Committ~e, a Consultative Committee and a Permanent technical secretariat.
-.

The Interministerial Committee is in charge of:
Taking stock of the evolution of the .environmental situation in the counh·y and proposing measures to the
Government for preserving the environment, combatting desertification and enviromnent degradation;
Ensuring that the environmental dimension is taken into account in the design of develop1~~ects and
land use plans;
~
Guiding the actions of sectorial sh·uctures involved in managing the environment and combatting
~~ If/~
desertification;
Evaluating the implementation of Conventions, Treaties and int0{ffi~~al agreements ratified by the
Government of Mali in the fit of envirom1ient and desertification control.
(flt~

The Interministerial Committee includes the ministers in charge of.
• environment,
•health,
•industry,
•mines,
• territorial administration,
• public works,
• tranports,
• basic education
• urban development,
• rural development
• communication.
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The Consultative Committee is in charge of.
• encouraging the participation of national actors, in particular civi
society, in the protection of the environment and the battle against
desertifi ca tion;
• providing advice on proposals of legal and regulatory texts pertaining to the management of the
environment;
• providing advice on any environment related issue laid before the Committee by the Minister of
Environment.
The Consultative Committee consists of:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

a representative of the minister in charge of the environment;
the National Director oflndustry;
the National Director of Health;
the National Director of the Conservation of Nature;
the National Director of Sanitation and Control of Pollution and Nuisance;
the Director of Rural Development of the Compagnie Malienne de Developpement des Textiles (CMDT);
a representative of the Office du Niger;
the National Director the Meteorological Office;
the National Director for Rural Planning and Equipment;
the National Director of Public Works;
the Director General of Civil Protection;
the National Director of Geology and Mines;
the National Director of Hydraulics and Energy;
the National Director of Urban Development and Construction;
the National Director of Plmming;
a representative of the Coordination of Women's Associations and Organizations (CAFO);
a representative of the Assemblee Pem1anente des Chambres d'Agriculture du Mali (federation of farmers'
associations);
a representative of the Assemblee Pe1manente des Chambres de Metiers (federation of trades associations)
a representative of the Coordinating Committee of Non Governmental Organisations Actions (CCA-ONG);
a representative of the Coordinating Secretariat of Non Governmental Organizations (SECO-ONG);
a representaive of the Collectif des Groupements Intervenant clans l'Assamissement au Mali (COGIAM)
body of groups involved in sanitation in Mali;
a representative of the Platforme des Paysans (peasants platform);
a representative of the Chamber of Commerce and Industry of Mali;
a representative of IUCN ;
a representative of ASSEP;
a representative of Free Radios and Televisions Union in Mali (URTEL).

The Permanent Technical Secretariat is in chargeof:
~:s1 'on..5
• ensuring the monitoring of the implementation of the ~f the
Interministerial Committee;
• monitoring the implementation of the Environmental Action Plan programmes;
• ensuring the coherence of measures to be taken in the field of environnient preservation;
•promoting and monitoring financial mechanisms and mobilization of finances for the protection of the
environment and desertification control;
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• promoting and evaluating national actions in research, trainrng and communication for the conservation of
the environment and desertification control.
The Permanent Technical Secretariat includes:
• the Management of Natural Resources and Sustainable Development Office;
• the Conventions, Treaties and International Agreements Office;
. th e Communication, Training and Resea rch Office.

TABLE III-3:PROJECTS WITH BIODIVERSITY COMPONENTS PROPOSED FOR
FUNDING AT THE DONORS ROUND TABLE DISCUSSIONS (May 1999).
Management of biological diversity in the Bafing Makana wildlife reserve: European Union supports for
1.2 billion CF A.
Management of the Baole bend biosphere reserve: ACF will give in 2001 , 200 millions CFA.
Integrated management of the Gourma elephants rangelands: France and World Bank are willing to help.
Management of the Nienendougou fauna reserve: none .
Management and implementation of management plans of Ramsar sites in Mali: none, but UICN helped
elaborate some plans.
Management of biological diversity in the Adrar and Tamasna pre-desert ecosystems: ACF support for 60
millions in 2001.
Sustainable management of the resources of the Niger River basin: FA C will support for 200 millions CF A
in 2001. Niger Basin Authority (NBA) may support this project.
National Environment Information System: suppo1i from ACF in 2001for100 millions CFA.
National Environment Monitoring Network: support from ACF in 2001 for 170 millions CF A.

TABLE 111-4: SOME NATIONAL LAWS INFLUENCING BIOLOGICAL DIVERSITY
Law 86-42: Forestry Code (Code Forestier) revised after the revolution of 1991 to sastisfy the needs of the
users.
Law 95- 003 (organizing the exploitation, transport and commercialization of wood).
Law 95-004 (on forestry resources management including land clearing, adoption of efficient woostoves and
fire code)
Law 86-43: Wildlife Management Code (Code de Chasse et de Conservation de la Faune et de Son
Habitat) ; revised by Law 95-031 (the list of animals fully protected, partially protected and no
protected is provided).
Law 86-44: Fisheries Code (Code de Peche; revised by Law 95-032
Law 60-4: Firearms Code (Le Regime des Armes et des Munitions clans la Republique Soudanaise)
Decret 99-189 of July 1999 on Environmental Impact Studies in Mali.
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Pesticides Homologation adopted in 1992 by the member countries of the Permanent Inter-State Committee of
drought control in the Sahel (CILSS) .
National Desertification Conh·ol Plan elaborated in 1985.

Although some laws have been revised in collaboration vv ith the users, the application for all needs to be
enacted, monitor and readapted or reajusted to the real conditions.
The Land Clearing Code contains one section which particularly hurts natural regeneration and
biodiversity maintenance. It taxes land clearing, if the land has been fallow more than five years. Fmmers
have responded by clearing in three years (to insure that the Foreshy agent doesn't claim that a four year
fallow is actually five or more years).
The Fisheries Code does not protect any particular species by size . This might be a useful addition to the
code because enforcement can take place in the market place. I could find no listing of fishery reserves.
The mesh size needs to remain large. Fishing in the inner delta has not allowed young to escape and stocks
have increasingly decreased in size. Fish h-aps are now under discussion.
Disincentives such as severe punishments for violations as well as the methods of enforcement are
considered repressive by many Malians. The ambience is not conducive to conservation under forestry
agent guidance. For instance, fear of foreshy agents stopped fishermen from infonning an IUCN scientist
of the locations of manatees in the inner delta. The manatee population could not be estimated nor a
management plan written. As described earlier, the inequitable treatment in which Bamakois and influential
individuals have access to game hunting, while local poor residents are punished, undennines existing law.
The most important incentive may be insuring that foreshy agents, the anny and permittees from higher
levels of the GRM set impeccable examples of lawfulness.
B.3 Economics

The economics of anti- desertification and protection of biological diversity necessitate an initial
inveshnent in a community and the provision for payment of recunent costs.

~JiNERBITY

AND ECONOMICS IN MALI

The consultant is always asked : Is it profitable? Will the project produce greater income? Simple questions. Very complex
answers. First, projects concerned with biological resources are long-term projects. Results may not be accountable for ten or more
years. They are investments in future generations as well as present-day populations. Many passive benefits (hydrological and land
stability or increased soil fertility) elude the economic evaluation process. In particular, "option value" (the value that some species
be economically profitable in the future) completely escapes economic calculation (1).
ond, many of the benefits of protecting or maintaining biodiversity have difficult monetary equivalents. Many products are for
local consumption (e.g., fish, wild grains, household game meat) and never enter the market economy nor the monetary
accounting system set up by analysts. These "food security" items do not participate in exports, though they can reduce imports or
the size of donor food programs. In Mali, economists have not entered many locally consumed items in the GDP or in
"replacement value" calculations (e.g., money saved by donors who do not need to deliver emergency food aid). In fact, economic
analysis for food security and/or protection of rural assets (especially livestock) may significantly differ from economic analysis
focused on increased productivity and profits. The first addresses risk avoidance and maintaining stability. Many biodiversity
concerns in agroforesty, fisheries, and all forms of pastoralism fall into this category. The second economic activity addresses Ask
assumption and non-equilibrium gambling for higher production and profits.
Example: Biodiversity and Risk Assumption. The short-term economic value of the Gourma elephants is their weight in ivory.
Their extinction would also increase certain crop harvests previously eaten by elephants. On the other hand, they are the last
Sahelian herd. Over time, their "existence" or "rarity" value will definitely accelerate. Long-term economic benefits include: a
sustained population with managed culling of ivory; a tourist-attraction with its multiplier effects (hotel, guides, transport, near-by
"packagetours" to Mopti, Timbuctou and the Dogon); and non-monetary values such as cultural pride, helping fulfill inter-African
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conventions, and education. The immediate costs are: setting up the park, resolving conflicts between rural citizens and park needs,
integrating local citizens into the park economy, creating an anti-poaching team, tourist hotels, advertising, etc. This might cost $6
to 8 million (US) over 6 to 10 years. The park system would then pay its own recurrent costs. At this point, "rates of return" and
long-term economic "costs or harm" vs. "profits or benefits" leave economists speechless. Nevertheless, once established a national
park manunal can bring in enormous income (e.g. , an Amboselli lion equals $27,000 of tourist-related business). Mali and the
donor community have not yet been willing to risk this level of investment for long-term economic and biodiversity regeneration.

The inner delta has had a net dis-investment because money leaves with the traders and, even when taxed,
does not necessarily find its way back into the inner delta economy. Re-investment in exploited areas is a
crucial aspect of maintaining biological resources and providing an incentive for local communities to protect
biodiversity. The GRM might consider, for instance, "conservation" taxes on hides and skins that would go to
restoration of sylvopastoral lands. Or, the GRM might drop taxes on families that re-plant tr·ees on village or
personal lands. There is a need to mesh economic incentives with conservation of biological resources in
order to achieve a more equitable dish·ibution of profits as well as local re-investment in resources.

B.4 Research
The exact status of biodiversity research in Mali is not clear. Both donors and the GRM recognize the need
to experiment before plunging into large-scale projects. The PNLCD includes test areas in which restoration
programs can be tried and monitored before making major financial commitments. The PNLCD includes a
new anti- desertification research center.
Many of the best rep01is such as M. Diallo's on the use of wild animal products in Bamako have not led to
policy changes or to new incentives or disincentives. There has been no follow-up on good research nor funds
to continue work. The most outstanding work by Pierre Hiernaux), funded by ILCA, on species and
productivity changes during the drought has been terminated within the inner delta. This work led to clear
recommendations on bourgu grazing patterns, seed depletion, fire policy, and restoration policies crucial to
the PNLCD. To drop this funding after ten years is, in part, to tlu·ow out !mowledge just when each year added
more inforn1ation. Continuation of Diallo's and Hiernaux's work has been given high priority for donor
funding (Pa1i IV). Additional research work connected with wildlife management has been incorporated into
other projects. Fisheries monitoring in the reservoirs and inner delta as well as experimental fishfarms also
need further funding.

B.5 Education and Training
According to the 1989 report, there is no general text on conservation, ecology and development for Mali.
L'Institut Polytechnique Rural at Katibougou trains Forestry Agents (52). The biodiversity component is
unknown. The 5th Region had the best Francophone program for elementary and secondary schools in West
Africa - the IUCN/W ALIA Project. Now CILSS has an environmental education program run in some
primary schools in Mali.
An obvious need in a country in which literacy is low, is the use of film and video to stir up interest and
increase awareness among the public. Films and video on questions of energy efficient stoves, endangered
species, wildlife products, biogas substitution, soil conservation, and food production in local languages and
in French could accelerate environmental awareness. A textbook, popular audio-visual information and
increased training provide strong incentives to better biodiversity management.

B.6 Religion
The relation ofreligion to biodiversity has not been widely explored. While the Islamic religion rejected
"sacred groves" and forests, it did not interfere with local customs concerning care for forests. While it
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promoted hunting, it protected species that Muslims cannot eat. Under the regime of Sekou Amadou, sacred
forests disappeared but land use and livestock management rules were established which the people of the
inner delta still respect. Sekou Amadou decreed that individuals who ha1111ed Acacia albida would be severely
punished.
There are Muslim groups in North Africa that have incorporated tree conservation into Islamic ethics.
Religion provides a major moti vation and incentive for sac rifi cin g short-term ga ins for long-term benefits. A
promi sed haji to Mecca in exchange for caring for a 100 trees fo r 20 yea rs wo uld be a maj or family in ce ntive
to grow and protect biological resources. A conference on religion and conservation in West Africa would be
useful.
C. LOCAL LEVELS

Local implementation is the crux of all natural resources management, including biodiversity. On the local
level, national policies must be defined to fit the many micro-habitats and cultures of this very large and
diverse nation. Mali is going through a very exciting period of it post-independence history. The structure of
responsibility is devolving more and more to local levels. The customary or traditional rules as well as rules
from the Dina (Islamic) period are increasingly mixing with post-independence legislation. There is a search
for the proper role of "tons villageois, "maitres d'eaux," "maitre des forets," "dioros'', et al in national resource
management and protection. The process will be painful as various interest groups tty to monopolize or gain
greater shares of forest, pasture/browse, fish or international donor resources. A few examples (1989 report):
- Various peasants have complained that particular individuals with the complicity of administt-ators
have usurped their land in order to receive the benefits of international aid. Others have complained that
DNEF has given special concessions to private individuals within Forest Reserves.
- In the Gomma, the Toureg pastoralists lost almost all their herds in the recent droughts.
Norwegian aid has helped them settle and become fa1mers in the inter-dune marshes. The Toureg want to
preserve the Gomma elephants ("if they disappear, so will we") but sedentary agriculture conflicts with
elephant conservation even more than pastoralism.
- In the inner delta, IUCN worked out agreements that would set aside forest reserves for all
interested parties (fishe1men, land owners, pastoralists, conservationists). But, confusing administt·ative
overlaps, the agreement of outsiders, and the multiple layers of authority have made complete agreement
and enforcement impossible.
- In the inner delta, Bozo fishermen agreed to a larger mesh size and a no fishing area to allow fish
populations to rejuvenate after drought and over-fishing depletions. The local authorities agreed to a ban on
the smaller mesh nets but merchants who sell the nets and non-resident fishe1men refused to obey the rule.
Who and how will the regulations be enforced?
- The ODEM II project formed Pastoralist Associations which exchanged secure pasture rights for
reduced grazing pressure. The Associations agreed to pay 10% of all new watering point development. But,
again, outsiders were not included in the agreement and the Associations had no enforcement power to keep
them out.
All these examples show that economic incentives and secure access rights can be traded for better
maintenance of biological resources. But, shifting the structure ofresponsibility to lower levels, also requires
shifting the power of enforcement and/or establishing legal recourse for the enforcers. The IUCN work on
facilitation, reconciliation, information gathering and networking is probably the most important work for
long-term sustained conservation and development..
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PART IV: PROJECT PROPOSALS AND US AID

,,
'

The Echinochloa grass complex is an important part of the livestock and drought fall back
production systems. 17ze grasses are essential to any range improvement , food security and
anti-desertification programs in the Sahel and delta regions. 17ze "species" shown above is E.
colona, an annual. It may be the genetic source for Japanese barnyard millet. It is grown for
forrage in the US and for grain in India, China and Japan. In Mali, E. stagnina, a perennial
aquactic, is the curcial food for transhumant pastoralist herds crossing the delta. Its leaves
are even harvested and sold as forage. During famines, humans eat the seeds. Hiernaux
(86,88,89) has worked on its ecology and care. But, no seed collections and selection of
improved varieties for food or forrage are known. Collection and cultivation imporvements of
wild and weedy plants in Mali should be a high priority project. .
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.A( COMPLETED AND ONGOING PROJECTS (WITIDN LAST TEN YEARS)
NAME OF PROGRAMME OR PROJECT

FINANCING
SOURCE

Management of forest resources in the district of Kita

UNDP/Norway

INITIAL
PERIOD

1993-1997
1998-2003

Sustainable development of So unsa n, 1viancling :tv1ounts
and Lafaya listed forests

FDA

1996- 1999

Management of Segou forests

EDF

1996-1998

Forest and food security in Sahelian Africa

Italy

1994-1999

Domestic Energy Strategy

The W orldBank,
The Netherland.s, FDA

1996-1999

Participat01y management of six listed forests in the
Region of Sikasso

FDA

starts in 1999

Improved management of biodiversity ressources of the
Baoule reserve

UNDP

1994-1998

Sustainable management of natural ressources

Swiis Cooperation

1999-2000

Natural Resources Management Programme/Gemrnn
assistance

Germany

1999-2001

Assistance to decentralization I development plan
programme

Swiss Cooperation

1995-2005

Assistance to producers' initiatives programme

Swiss Cooperat,ion

Since 1998

FFEM- French cooperation
CRDI

1999-2002

Roselt network

NRMP-Component B

World Bank

Upper Niger observatory
Hydro-ecological management of Upper Niger

1999-2003

Netherlands

1999-2002

The Netherlands

1999-2002

WEF

1994-1996

Hydro-ecological monitoring pilot project

Netherlands

1994-1996

Combatting eolian sedimentation, forest resources development
in the northern regions of Mali Program

EDF

1994-1998

Integrated development in lakes areas

UNDP

1994-1999

Development of the Faguibine system

UNDP/UNSO

1993-2003

Management of RAMS AR wetlands

Netherlands

1999-2001

Preparatory assistance to Upper Niger
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Sustainable management of Douentza sahelian ecosystems

Netherlands

1999-2003

~I

Table IV.~SUMMARY OF PROJECTS PROPOSED AT THE DONORS ROUND TABLE CONFERENCE
CONCERNED WITH BIODIVERSITY.
SUSTAINABLE MANAGEMENT OF PROTECTED AREAS
The listing of spaces as protected areas fulfills three major combined objectives:
• conservation of the environment and its biological diversity;
• satisfaction of needs in firewood, timber, gathering products, game and
pharmacopea;
•

rehabilitation of severely degraded predesert areas.

In Mali, these areas cover nearly 4,5 million of hectares, that is 3. 75 % of national tetTitory . Although protected by
the law, these areas are subject to strong pressure due to human factors and climate hazards. In their vast majority,
they have not benefited from any management plan: out of 119 protected areas, only 10 listed forests and one wildlife
reserve are having some management activities.
From the law point of view, any listed forest must be subjectto a management plan and any exploitation of the forest
resources of the protected area must be preceded by the developement of a management plan for this part of the
protected area. The texts also make provision for associating the populations and local communities in the
management of the listed area, as this will increase thier income and encourage sustainable management of natural
resources. Several operations have been caITied out in the framework of the suply component of the Domestic Energy
Strategy, in the regions of Koulikoro, Mopti and Kayes.
Pre-dese1t areas have a high biological potential, especially in wildlife, although this has been degraded by
successive droughts . To prevent these ecosystems from crossing an iITeversible threshold, they must be rehabilitated
and conserved through the creation of a wildlife reserve.
The foilowing projects submitted to the Round Table in the framework of protected areas sustainable management
cover most of the ecosystems found in Mali:
Development and participatory management of biological diversity of the Bafing Makana wildlife reserve;
Development and management of the Baoule bend biosphere;
Development and sustainable management of the Gourma elephants range;
Development and sustainable management of the Nienedougou wildlife reserve;
Development and implementation of management plans for the Mali Ramsar sites;
Development and management of biological diversity in the Adrar and Tamasna pre-desert ecosystems;
Development and sustainable management of lands in the Office du Niger and CMDT areas.

NATIONAL ENVIRONMENTAL INFORMATON MANAGEMENT PROGRAM.
The conservation and management of natural environments in Mali, along sustainable development principles, cannot
be achieved efficiently otherwise than on the basis of adequate knowledge of the state of the environment and of the
mechanisms which govern its evolution. For this purpose, dependable and precise environmental information must be
collected, exploited and made available for users.
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At the international level, all the international environnient related conventions to which Mali has suscribed and
ratified provide for a number of dispositions pertaining to the production and management of environmental
information.
At the regional level, the national environmental policy integrates the SICCD driven dynamics . Mali participates,
notably by establishing environmental and desertification indicators and by the impl ementation of an info rm at ion,
education communication programme at the primary sc hoom level,-thus co nsolidating the Dakar september initi ati ve.
An environmental information does exit in Mali, but it is often incomplete and scattered. It is therefore necessary to
assemble and update this information in order to tum it into an effective tool in decision making assistance.
The demand for environmental information is expressed by the organizations in charge of development, of landuse
planning, of natural spaces management. Apart from this demand, there are latent needs aiming at improving the
quality oflife and managing the national natural heritage.
The categories of users are diverse. To each one of them corresponds a specific infom1ation need at the thematic
level, space and time scales level.
They are also at different levels of awreness as to scientific infom1ation possibilities and new technologies.
To meet this demand, the whole of environmental infomrntion producers in Mali must be called on to collect, treat,
valorize and diffuse this information.
Notably concerned, the specialized technical services which develop thematic databases and environmental
monitoring networks. The whole of these functions will be assigned to a body in creation:the National System of
Environmental Information (NSEI).
The NSEI will capitalize past experience in the field of environmental information systems. With regard
environmental monitoring, severalnetworks of observatories have appeared in Mali since 1985, among which LRIP,
ILCA, PPS, the ROSELT network, the B component ofNRMP, the REI-RDI on the inland Delta of the Niger river,
upper Niger sites and the Office du Niger.
All these observation networks have used similar methodologies. In order to valorize the whole body of
achievements and ensure that all the national tenitory is covered, a National Environmental Monitoting Network will
be created.
The programme submitted to the Round Table includes two projects:
-The creation of a National Environment Information System;
- The establishment of a National Environmental Watch Network.
MASTERING WATER RESOURCES PROGRAM.
The mastering water resources program should allow the development of activities aiming at increasing water
availability, improving its management as well as the management of conflicts between its users. Although
theoretically abundant in Mali, surface and underground water resources are severely threatened by their waste, the
silting up and eolian sedimentation of waterways and the proliferation of floating plants such as water jacinths and
typhas. Water quality is threatened by pollution from pouring domestic wastes and industrial dumping in areas of
high human concentration. Biological pollution is coupled with chemical pollution from uncontrolled use of
fertilizers and pesticides in the immediate outskirts of waterways.
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Only a small portion of the population has access to drinking water. This is due to the depth of underground
watertables and a very uneven distribution of surface waters. The master plan for the development of water
resources in Mali, developed in 1992, is now being implemented.
Besides the consolidation of ongoing actions, the proposed programme aims at ensuring a rational management of
wa ter reso urces as well as their du rable access and use. It shoul d contribu te to the sat isfac tion of wate r needs for
agri culture, lives tock, industry and craft indu stry.It should ensure rnral and urban pop ulations a durab le access lo
drinkin g 'Nater.At the same tim e, it aim s at pro tectin g and managi ng susta inabl y rivers and their bas ins. Tb is
management must be undertaken in cooperation with neighbouring countries when shared natural resources or
international waters are concerned.
Two priority subprograms have been identified:
- Preservation and sustainable management of the Niger River;
- Maste1ing water in pastoral areas.

Throughout this report, actions to protect and maintain biological diversity have been described. Table IV describes
programs concerned with protection and development projects that include a biodiversity component. The
distinction between "conservation development" and "biodiversity preservation" is only a matter of emphasis. All of
these projects include strong components designed to assure local residents of food security and sustainable
livelihoods.
"Priority" means a project with sh·ong biological diversity component which will require
significant long-tenn financing beyond the capabilities of the GRM.

B. DESCRIP.IJON OF SOME PRIORITY PROJECTS

6 ! 11zdr,i,,-" t;)
~the 1989 Mali biodiversity review, a~~priority projects are still

the Bafing,

Gomma and Baoule area management.

Development and management of biological diversity of Bafing Makana wildlife reserve project.
The Bafing wildlife reserve is located in the area influenced by the Manantali dam. This ecological area is
considered one the rare protected areas which still shelters a wildlife representative of the sudanian savanna. It has
been listed by the decree N'90/ 085/P- RM of 03 April 1990. The reserve is bounded to the north by the lands of
Solo and Bambouta (former site of villages displaced by the Manantali dam); to the south by the Binbia rapids; to
the east by the Bafing river and to the west by an orientation line from Solo to Binda through Kama, Toumboundi,
Saraya and Sansankori. The area is located in the sudanian zone, with nearly 1000 mm of rain per year.
Bafing is the last relatively intact Sudanian woodland with rare and endangered international species (chimpanzees,
Derby's eland) and national species (African buffalo, waterbuck). OMVS and donors contributed to the reduction
of biological resources and diversity in the proposed park area by constructing Manantali dam. Consultants
sponsored by US AID recommended the park as an important mitigation measure. US AID funded the human
mitigation measures but not the ecological measures.
It is the northernmost area of distribution of chimpanzees in Africa. These are endangered. It shelters the last viable
populations of giant elands and savanna buffalos. Also to be found in the reserve other primates (baboons, red
monkeys, green morxkeys, galagos) et antilopes (roan antelopes, defassa waterbucks). This wildlife potential, to
which. one must add a picturesque scenery and the nearby dam reservoir, puts the reserve in the centre of a potential
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touristic circuit with promising propects.The Bafing reserve had been selected by the United Nations Food and
Agriculture Organisation (F AO) to be integrated in the West African Game Ranch Programme.
The villages are organized and gathered in traditional areas . The population is 9,000 habitants. The villagers live
mostly on millet, groundnuts and sorghum agriculture . Because of poor road infrash·ucture, traders seldom reach
Bafi ng vill ages . The v ill agers cannot th erefore rely on agricu lture alone to ensure a stable ancl sufi cient yea rly
income. Indeed, the Bafi ng fore st pro vides traditiona l natu ra l reso urces without wl1i ch th e survi\·al o r th e vill agers
woul d be precari ous. These reso urces in clud e hun ting products, honey, bamboo for constrnction and oth CI' gath erin g
products. The area is more and more exploited by transhurn ant pastoralists and poachers. The wil dlife is threatened
and the savanna is being degraded under the pressure of domestic herds and bush fires. It is also coveted by gold
diggers. Since its creation, the Bafing wildlife reserve is yet to have a development and management plan. However,
UNDP will lauch in June 1999 a project of management of biological diversity in the reserve.
The project proposes sustainable management of the Bafing wildlife . It will inform, educate, and sensitize
communities, carry out biological inventories, design land use and development plans, and sh·engthen local
institutions.

Sustainable management of the Gourma elephants rangelands project.
Gourma has perhaps the most potential of any area of Mali to ath·act tourist income through viewing of elephants and
other Sahelian species (lion, ostrich, gazelles). It is near-by Mali culh1ral ath·actions such as the Dogan villages and Timbuctou.
The "centerpiece" of this multi-goal tour would be the last Sahelian herd of West African elephants.
In the past, the important players have been IUCN, ODEM, AEN, DNEF, the Tamsheq, Burkina Faso.
The Gomma elphants are one of the last pachydetm populations in Mali. According to the results of inventories
catTied out in 1991, there could be 750 individuals moving about in the Gomma of Mali and the Sahel of Burkina
Faso, along known routes. They are the northernmost elephant population in Africa. They share their habitat with
other species such as gazelles, warthogs, bustards, guinea fowl , partridges and several species of small carnivores.
The seasonal migratmy movemenis of the Gourma elephants extend on both sides of the Mali-Burkina boundaty. The
Gourma elephants are thus a typical example of resources shared by the two counh·ies and these must finali ze rules
for the shared management of this heritage. The survival of these elephants is essentially tied to the presence of a
string of lakes and other waterholes also visited by men and livestock. Most of these lakes dry out during the dry
season. These last years, the size of the herds has increased while the degradation of the area's habitat and ecosystems
has become more marked. Protracted and successive drought spells as well anthropic agressions partially account for
this degradation, mainly due to overgrazing, to mutilations and topping of fodder trees.
Demographic pressure has given rise to an intense competition between human and pachyderm populations for the
use of the living space. This permanent and increasing pressure by humans and animals on the already fragilized
ecosystems puts flora and fauna biological diversity in jeopardy.
Since the creation of the Gourma elephants reserve, no management plan has been designed for the area. However, in
the last two years, the World Bank and the French cooperation have initiated complementary surveys on the
biological diversity of the Gourma and the trans-border management of elephant populations dynamics.
Nor have substantial actions been undertaken on the field in spite of the numerous studies carried out. Among these,
the various missions carried out by the lUCN Elephants Spect'alists Group, the PPS, ILCA, PIRT , PIRL, ODEM,
the SSE programme.
The state of our knowledge on the elephants themselves (age, sex, nutrition, migratory movements), on the natural
resources (forage, water holes, salt licks), on land occupation and use ought to be developed.
The implementation of the present project will make up for the lack of action on the field and lay the basis for a
sustainable management of biological diversity resources. The project will undertake an inventory of the elephant
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herds as well as other fauna species, design a zoning map, carry out soclo-economic surveys; train technical agent
s and communities.

Management of the Boucle de Baoule biosphere reserve project.
The wi ldlife rcsc nT s of the R 10ulc bL·nd :11-c:1 \\e 1·e created in th e 19 50s Aft er sc1·e ra sunc y::; ~111d _;l·ic:1li fi c 11urL
among which those carried out by the "Rcsc:irch prnjcc t on the rational use of game in the Sahel (RURGS
1977 - 1981) ", the National Baoul c P:1rk and the adjacent R1d i11ko, fi n:1 :md Kongo sarnb ougou rcsnvcs 11n e se t up as
biosphere reser ves by the UNESCO MAB co uncil in August 1982. This stettute hets turned them into a world natural
and scientific heritage.
The present state of the wildlife reserve of the Baoule area is such that neither the initial objectives of the National
Park and Reserves nor those of a biosphere reserve have been reached.
The Boucle de Baoule complex is a Man and the Biosphere Reserve that has been badly degraded from lack of
action. The Management will require restructuring to create an integrated complex of forest reserves, biological
reserves, relocated villages, buffer zones with game management, and natural resource agreements. By 1989, the
F AO and AD 13 have supported a prefeasibility team which estimated project costs at $1 million US for five or six
years. Players include resident villagers, Peul transhumants, poaching Mauritanias, Bamakois hunters with special
permits. DNEF, IUCN, FAO, ADB. The project had integrated rural development themes.

Development and implementation of RAMSAR sites management plans project.
Mali wetlands, classified as Ramsar sites, are located in the inland delta of the Niger river and in the Timbuktu lakes
area.They include the Walado Debo site (103 ,000 ha), the Seri plain (40,000 ha) and the lake Horo (18,900 ha). Since
their creation in 1987, little infonnation has been available on the state of the Ramsar sites and the factors influencing
their biological diversity
Today, it is urgent that local communities be sensitized in order to participate in sustainable management of these
sites that are visited every year by millions of migratory palearctic birds . They are important areas of agricultural,
pastoral and fishing exploitation. The development of management plans for these sites of international impmiance
justify this project. The project will contribute to a durable use of the resources of the lake Horo and Walado Debo
Ramsar sites, will develop and implement a management plan of the Ramsar sites, restore the biological potential of
the sites, and maintain the ecological characteristics of restored sites.

Management of biological diversity in theADRAR and Tamasna pre-desert ecosystems project.
Prior to the recent droughts, the fauna of the region ofKidal included many animal species such as scimitar-homed
oryx (Oryx algazella), addax (Addax nasomaculatus), barbary sheep (Ammontragus lervia), ostrich, bustard. Those
species that have survived are now threatened in their habitat and are on the verge of extinction. Dama gazelles,
dorcas gazelles are about to disappear. The status of the red-fronted gazelle in our country is not well known. Barbary
sheep is only to be found in the Adrar, an almost unique altitude biotic community. From a biological diversity point
of view, all these species present a definite interest for Mali.
The flora of the region consists of shrubs stunted by the harshness of the climate. Exploitation pressure bas caused
overgrazing in livestock concentration areas. The invasion by sand phenomenon is intensifying in the Tamasna area
to the point of becoming the greatest threat to the thin waterholes, to pastures, to the survival of humans and wildlife.
As it has ratified the Convention on Biological Diversity, Mali must ensure the permanence of its biological
resources. Moreover, the importance of wildlife in these areas and the possibilities it offers the country make its
durable management a Government priority. Exploitation of this wildlife for hunting or watching tourism could
substantially increase the income of the population in a region thus far poorly known, yet not without development
potential. Therefore the project will rehabilitate and conserve biological diversity in the Adrar and Tamasna.
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Rational management oflands and environment monitoring in the Office of Niger area project.
The Office du Niger area is one of intense agricultural production. The lands presently managed (67,000 ha), are
located north and n01ih-east of Segou. The irrigation infrastructures achieved there have had a visible economic
impact as they have effectively increased the levels of production and productivity. However, these infrastru ctures
in1lucncc Lite murphulugy and 'thc bclidviour ui Llic river dO\vnslream, of the irrigated area ~111d i1::. ::.u11uu11Ll111g::.. --he
continuous presence of water bas allo\\'CCl the fo rmation of an impo rtant vege tation cover in th e fa la ofI'vlolodo. The
presence of Waler has also mod ified, Ill a pos itive ma1111c r, th e stru CLu re u[ the vegdt.1Liu11 .
The elevated watertable of the Fala ofMolodo is surrounded by a dense shrub fonnation, whieh provides a viable
habitat for wild birds: this vast wetland is favourable to ducks, waders and quelea black-faced diochs.
Due to intensification of agriculture in the area, the Office uses imp01iant quantities of chemical products subject to
no form of surveillance. This is also the case for the area's indush·ial and small scale production units; they constitute
a source of more and more marked pollution and nuisance.
Poor drainage of iITigation waters and the rise of ground water are causing a salinization of the soils which could, in
the end, be a source of almost iITeversible degradation of lands. The typical sahelian herbaceous vegetation has been
replaced by a marsh vegetation. Cultivation has changed the surface horizons of the soils, reduced permeability and
infiltration. This situation results in poorly developed root systems and hence poor aeration. In these conditions the
fodder and firewood producing trees have been replaced by shrubs that can hardly be exploited. In many instances,
the composition of the grass cover has also changed. Some lands have become unsuitable for cultivation; neither can
they serve as forage. These radical changes are linked to the pouring out of used waters into the hollow areas. The
increase of cultivated areas has caused the breaking up of large areas without such accompanying measures as, the
implementation of plans for the h·ansport and use of the wood from the clearings.
The development of the planned 60,000 ha will require the cutting of important quantities of wood (815,800 m3 that
is 713,800 t). This volume could reach 1,360,000 m3 that is 1,190,000 tons when the planned surfaces are brought to
100,000 ha.
A high mortality of h"ees has been noticed following excessive pruning to satisfy domestic energy needs or to provide
forage for livestock (4 to 6 % at Machinal, 10 % in the northen part of the Office du Niger area). In some parts of the
Office du Niger area 50 % of the trees are affected by decay.
As an area which attracts populations, the Office du Niger, offers employment opportunities which result in rapid
increase of human settlements. There are many very important stakes which must be dealt with by an efficient
management of the natural potential for such functions as firewood. Given the insidiousness of phenomena such as
soil degradation, water pollution by nih"ates, waste of water, situations in off-management areas, the conservation of
biological diversity and the maintenance of environment productivity become urgent. Also, pasture for livestock
must be secured in the O.N. area since the production functions of the lands may change. Improving the populations'
living environment and hygiene conditions is equally urgent.

Establishment of a National Environmental Monitoring Network project (NEMN)
The surveillance of the national territory should permit characterizing the state of the environment and its evolution
in natural spaces. One of its imortant objectives is to identify the causes and effects of ecosystem dysfonctions
especially in areas subject to desertification in order to comprehend its mechanisms.
Presently, the covering of test areas representative of the vaious agro-bioclimatic conditions of Mali is ensured by
networks of observatories using similar methologies which ought to be brought in synergy:
• The ROSELT network sh"ongly fits in a international dynamics as to geographical cover and scientific
methodologies;
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• The B component of the NRMP ensures enviromental monitoring in its intervention area;
• The REV IERD programme is in charge of monitoring the central Delta of the Niger river;
• The monitorin g of the Office du Ni ger and upper Niger sites;
• The Desert margins programme (DTVfP)i n whi ch cl esert borderin g cou ntri es ;i re associ<ltecl .
These networks will be comp le ted by new obser vatories lo ensure a be tter cover of the na tional ten itury. In order tu enhance all
these initiatives, they ought to be brought together within one National Environmental Monitoring Netvvork (NEMN).

C. USAID/lVIALI AND BIOLOGICAL DIVERSITY
The proposed new CSP (2003-2012), Promoting Economic Growth and combating Poverty, is directly related to the
Mission Program Plan (MPP). Conh·ibuting to the MPP and Agency goals, Stabilizing World Population Growth and
Protecting Human Health, USAID's Responsible Reproductive and Child Health Sh·ategic Objective will emphasize
expanded and improved community health services, improved family planning practices, greater access to health
facilities, decreases in the population growth rate and HIVI AIDS activities will be increased in order to avert the
emergence of an expanded HIVI AIDS epidemic. Under Encouraging Broad-based Economic Growth, USAID's new
Accelerated Economic Growth Objective will identify and address the obstacles to increasing the value added
through production and trade. Increased educational access and emollment will help community organizations
advocate for improved empowerment policies and for additional resources. Protecting the Environment will be an
impo1iant part of the new Accelerated Economic Growth (AEG) Sh·ategic Objective. USAID will continue working
with Malian communities in the agricultural sector to become more efficient producers and to increase fam1er
incomes through agricultural best practices and better management of their natural resources. USAID efforts under
Building Democracy will be at the forefront of Malian and US AID' s development programs and will sh·engthen the
capacity oflocal organizations to operate effectively for the benefit of their members. Stability in the No1ih is a
continuing concern and focus under the North Integration Special Objective.
Improved Environment and Natural Resource Management (E/NRM) practices, i.e. improved water, soil, and
forestry usage, have a beneficial impact on agricultural production and incomes for rural families , and are
fundamental to sustaining rural income streams. E/NRM programs are also central to community-level management
and provide opportunities for promoting a decentralized resource management process. AEG will expand the
successful participatory E/NRM program of the Office de la Haute Vallee du Niger (OHVN) and from other
organizations to other national rural development offices such as the Office du Niger and Office Riz Segou. The
program will assist in promoting decenh·alized management of natural resources and seek to develop joint
implementation approaches to improve their democratic governance. A major effort will be devoted to training
public and private partners in sound environmental assessments and planning. Additionally, activities will seek to
improve food quality and safety by ensuring increased use oflntegrated Pest Management (IPM) techniques for crop
production
Mali is a Category I counh"y for natural resource management and biological diversity. As reported above, the
Mission will spend, at least, some of its annual budget on natural resource management activities . This may include
indirectly biological diversity preservation, such as Community Base Natural Resource Management (CBNRM)
activities. Activities will also include afforestation, use efficient equipments for renewable energy in order to
protect and preserve natural forests from degradation, reinforcement of policies and capacity building for better use
of the NRM practices. Therefore, all these activities could lead to the management of the biodiversty in the targeted
area. The goal of the new strategy ofUSAID/Mali is to promote economic growth and to alleviate poverty;
therefore, the Mission would like to create a sound environmental enabling conditions for the achievement of the
goal.
Mali has been a counh"y heavily damaged by the drought and an overcentralized economy. US AID has helped Mali
move toward food security, decentralized economics and environmental stability. Consideration of biological
resources and diversity are important for both USAID and the Government of Mali. It is hoped that this report makes
the conceptual and practical goals clearer and that biodiversity can be more tangibly incorporated into Mali's
evolving culture, ecology and economy.
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