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Preface

For millions of Africans, especially rural communities, rivers,
lakes, and wetlands are critical for survival and livelihood,
providing vital supplies of fish and materials as well as eco-
logical services. Covering just 1 percent of the continent’s
surface, Africa’s wetlands also support a wealth of biodiver-
sity, including spectacular arrays of resident and migratory
waterbirds, exceptional fish diversity, and flagship species.

Unfortunately, despite their economic, social, and eco-
logical importance, Africa’s freshwater systems are being
degraded at an alarming rate, as evidenced by the declin-
ing status of freshwater biodiversity. Seventy-nine fresh-
water species in sub-Saharan Africa (including islands) are
classified as critically endangered, 116 are endangered, and
103 are vulnerable (IUCN 2002). The status of freshwater
plants is less well known, but two species are classified as
critically endangered, one as endangered, and one as vul-
nerable. Of the known species, 30 percent of amphibian
and 50 percent of freshwater mollusk species in Africa are
at risk.

The Environment Initiative of the New Partnership for
Africa’s Development (NEPAD) identifies the maintenance
of healthy wetland ecosystems as critical for securing sus-
tainable development in Africa and sets out an ambitious
program for conservation and management of Africa’s wet-
lands. The objective of this program is to promote and at-
tain a healthy and productive environment in which African
countries and their people have wetlands and watersheds
that can support fundamental human needs such as clean
water, appropriate sanitation, food security, and economies.
The adoption of the NEPAD Environment Initiative and its
wetland component in June 2003, together with the grow-
ing number of African signatories to the Ramsar Conven-
tion (thirty-eight in 2003, compared with twenty in 1994),
are indications of strong political will on the part of African

decision-makers for conservation and wise use of Africa’s
wetlands.

For years WWF has played a key role in the conservation
of Africa’s natural resources, working with partners from lo-
cal community groups to government policymakers, com-
bining regional and global policy, research, and advocacy
with on-site conservation action in many countries.

This study provides an in-depth analysis of the state of
freshwater biodiversity across Africa, Madagascar, and the
islands of the region. To produce this volume, WWF col-
laborated with hundreds of African and international sci-
entists with expertise on the species, habitats, and ecologi-
cal processes of the region. The ecoregional framework and
data presented here provide a first overview of how fresh-
water biodiversity is distributed across the region, which sys-
tems are most threatened, and where we must act first if we
are to retain the region’s biological values.

This analysis of the freshwater ecoregions of Africa and
Madagascar is the fifth installment of a series using ecoregions
to identify biological and conservation priority areas. This
study has built on the volume assessing North America’s fresh
waters (Abell et al. 2000) and three volumes assessing the ter-
restrial biodiversity of North America, the Indo-Pacific, and
Africa and Madagascar (Ricketts et al. 1999a; Wikramanayake
et al. 2002; Burgess et al. 2004). Together these assessments
form the backbone of WWF’s global strategies for conserving
terrestrial, freshwater, and marine biodiversity in the Global
200 ecoregions. For a continent where data on biodiversity
are inadequate and scattered, the two volumes on Africa con-
stitute a most valuable and welcome contribution.

Dr. Yaa Ntiamoa-Baidu

Director, Africa and Madagascar Programme
WWEF International
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CHAPTER 1

Introduction

From the muddy waters of the Congo River spilling into
equatorial swamp forests, to the vast floodplains of the In-
ner Niger Delta, to the deep and shallow lakes of the Rift
Valley in eastern Africa, to the ephemeral streams of the
Namib Desert; the fresh waters of Africa and Madagascar are
incredibly diverse. Matching this array of systems is a won-
drous diversity of life forms and strategies for survival. Be-
low the surface of nearly every body of water, even the most
ephemeral pools, freshwater organisms survive. More than
4,300 described species of freshwater vertebrates and in-
vertebrates (fish, aquatic-dependent mollusks, amphibians
and reptiles, and mammals) that live in the continent’s wa-
ters were included in this conservation assessment. An
abundance of new species and communities are yet to be
described (Lundberg et al. 2000; Stiassny 2002a).

For hundreds of millions of African people, the health
of these freshwater systems and of the diverse communities
of organisms that depend on them often is inextricably
linked to their own health and survival (Revenga et al. 2000;
Jackson et al. 2001; Johnson et al. 2001; Everard and Harper
2002; Directorate of Fisheries—Ghana 2003). As in human
communities everywhere, clean freshwater is a daily neces-
sity, and healthy ecosystems are needed for its provision. For
example, about one-third of twenty-five large cities in Africa
draw their drinking water from forested protected areas
(Dudley and Stolton 2003). Fish and other aquatic and am-
phibious animals are also critical sources of protein for many
people in the region. The vital importance of Africa’s wet-

lands in providing food security, tradable products, and cul-
tural and aesthetic values for local communities is clear
(Brouwer 2003; Denny 2001; essay 1.1). As recently recog-
nized by the targets set at the World Summit on Sustainable
Development, sustainable development in the region will
not occur without clean and adequate sources of freshwater
(United Nations 2002). The economic value of the ecosys-
tem services that freshwater systems provide is extraordi-
nary; one recent estimate places a global value of US$6.6 tril-
lion annually for the goods, services, biodiversity, and
cultural contribution provided by all inland waters and wet-
lands (Postel and Carpenter 1997; Costanza et al. 1997;
Balmford et al. 2002; essay 1.2).

Yet freshwater systems across much of Madagascar and
the African continent are under increasing pressures from
the combined onslaught of introduced species, pollution
from burgeoning populations and industries, dams and wa-
ter withdrawals, and overall land use change (Cohen et al.
1996; Lévéque 1997; Davies and Day 1998; Chapman and
Chapman 2003).

This multitude of threats requires us to establish priori-
ties and to set goals and targets for the conservation of
aquatic systems and their rich biodiversity. We need a frame-
work that allows us to take conservation actions based on
knowledge of what is important at global, regional, and lo-
cal scales. This book aims to present an objective plan for
large-scale biodiversity conservation in Africa and Madagas-
car, focusing on the global biodiversity values of the region.



To set priorities for future work, we need first to look
backward to examine the evolution and natural diversity of
Africa’s freshwater systems. In this chapter, we introduce
Africa’s fresh waters (figure 1.1) and the forces considered
responsible for the distribution and concentration of Africa
and Madagascar’s freshwater biodiversity. We then move to
the modern era to review contemporary pressures and
threats to African freshwater systems that will dramatically
and permanently change the distribution of their biota un-
less addressed in the coming years.

The Evolution and Diversity of Africa’s
Freshwater Systems

Africa’s river and lake basins are among the oldest in the
world, having a much longer history than those in the tem-
perate zone. The breakup of Gondwanan landmasses in the
mid- to late Mesozoic (165-65 m.y.a.) led to the separation
of Madagascar from Africa and India; Madagascar may have
been isolated from mainland Africa for as long as 160 m.y.
(Rabinowitz et al. 1983; Lourencgo 1996). It is unclear whether
the freshwater fauna of the island was present at that time
or originated later via marine dispersal (see essay 3.6; Krause
etal. 1997). The major catchments of mainland Africa, with
the exception of the drainage systems of eastern Africa, have
existed since before the Miocene (23.8-5.3 m.y.a.), although
the details of their configuration have changed over time.

The late Miocene marked the end of a long period of tec-
tonic stability across the continent (Beadle 1981). At this
time many of the continent’s basins, including the Niger,
Chad, and Congo, were endorheic (i.e., forming large inland
lakes without external drainage) (Roberts 1975). The relief
of the continent is also thought to have been low, such that
divides between basins were low and faunal barriers between
systems were permeable, resulting in a widespread, uniform
freshwater fauna (Lévéque 1997). Post-Miocene earth move-
ments marked the beginning of the rifting and uplifting that
caused greater separation of basins and promoted speciation.
Because of these tectonic activities over the past 20 million
years, African rivers generally have many more rapids and
waterfalls than other rivers in the world, and none of the
rivers have unimpeded access into the interior of the con-
tinent (Lévéque 1997). The end of the Miocene also marked
the beginning of the rifting and formation of the Rift Val-
ley (Beadle 1981). The Rift Valley divides into the western
and eastern portions, with most of the East African lakes ly-
ing in the trenches of the rift; Lake Victoria is an exception,
lying in a depression between the two rifts (Lévéque 1997).

Climatic changes have also influenced the connections

and extent of waterbodies on the continent and on Mada-
gascar. During the Quaternary, humid periods have alter-
nated with droughts, drastically affecting discharge and in-
terbasin connections. A detailed review of these changes is
beyond the scope of this book; we refer readers to Lévéque
(1997), who details climatic changes and their effects on
freshwater systems from the Paleocene through present. At
least five climatic zones currently exist across the Afro-
Malagasy region, including equatorial (hot and humid with
two rainy seasons), tropical (hot with summer rain), sub-
tropical (hot and arid), mediterranean (arid summers and
winter rains, with rare frost), and mountain (Denny 1993).
These climatic conditions significantly affect discharge pat-
terns and vegetation communities across the continent. The
general precipitation pattern is one of highest rainfall near
the equator in the Congo Basin and along the Gulf of
Guinea, with progressively less at higher latitudes. However,
the deserts in the north and south interrupt this general pat-
tern, and the amount of rain and its distribution can vary
greatly within Africa. Because of the high rainfall and low
evaporation in the Congo Basin, this river and its tributar-
ies, which account for only about 13 percent of the surface
area of the continent, carry about 30 percent of the Africa’s
surface flow (FAO 1995). Arid, semi-arid, and dry subhumid
areas (lands with a ratio of precipitation to potential evap-
oration of 0.05 to 0.65) cover about 43 percent of Africa’s
surface area (Bjorke 2002), and about 80 percent of the
continent’s surface waters are estimated to be lost to evap-
oration (Gleick 1993). Most of Africa’s rivers (more than 90
percent) are less than 9 km long, with many flowing only
seasonally (Lundberg et al. 2000).

The major basins in Africa are the Niger, Nile, Congo, Or-
ange, Limpopo, and Zambezi rivers and lakes Chad, Malawi,
Tanganyika, and Victoria. Africa is divided into High Africa
(elevations mainly above 1,000 m) and Low Africa (150-600
m, with land above 1,000 m confined to a few peaks and
plateaus). The dividing line runs from south of the Cuanza
Basin in Angola eastward, then northward along the west-
ern boundary of the Congo Basin, then between the Ethi-
opian highlands and the lowland portions of the Nile Basin
toward the Red Sea (Roberts 1975) (figure 1.2). Low Africa
includes the sedimentary basins of the Nile, Chad, Niger,
and Congo, all of which contain large, shallow depressions
and are separated from one another by low-lying divides.
There are only a few mountain ranges in Low Africa; these
include the Guinean and Cameroonian Highlands and sev-
eral mountains in the southern Sahara. The Ethiopian high-
lands, the Albertine highlands, the Eastern Arc, and the
Drakensberg and Maloti highlands all occur in the east in
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