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Executive summary

The Lake Malawi/Nyasa/Niassa Catchment (hereafter
LMNNC) supports exceptionally high diversity and endemism
of freshwater species. This globally recognised centre of
freshwater biodiversity is of extreme importance, not only
for its biodiversity value but also for our understanding of
evolutionary processes and species sorting. Additionally,
it provides a resource that underpins the livelihoods of
many people in each of the riparian countries of Malawi,
Mozambique and Tanzania, and is important to national
economies and human wellbeing. As such, sustainable
development for these three countries requires focussed
management of the freshwater ecosystems within the LMNNC,
which are currently at risk due to a number of pressures,
such as over abstraction of natural resources by a growing
human population. In this study, we present the findings of
an assessment of the distribution and status of all described
species of freshwater decapods (crabs and shrimps), fishes,
molluscs and odonates (dragonflies and damselflies), and

selected aquatic plants native to the catchment and evaluate
change since the first baseline assessment by Darwall et al.
(2011). The outputs presented here provide valuable input to
guide future sustainable development of the LMNNC whilst
helping to safeguard this unique biodiversity upon which so
many depend.

Sustainable development is framed by the Sustainable
Development Goals (SDGs), adopted by the three riparian
countries inthe LMNNC in 2015. As such national development
policies will be aiming to meet the targets enshrined in these
SDGs. Success depends in large part upon conserving the
biodiversity that underpins many of the SDG targets and
this is particularly important for the LMNNC which depends
so heavily upon these natural resources. The importance
of freshwater biodiversity in underpinning many of the SDG
targets is visualised through the figure on page xi.

endemic to the catchment.

(1%) and decapods (0%).

on the basis of scientific data.

Key messages on the status of freshwater biodiversity

B The LMNNC supports exceptionally high diversity and endemism of freshwater species. Lake Malawi/Nyasa/
Niassa (hereafter LMNN) itself is considered to be the most species rich lake on Earth, and is home to over 800 species
of cichlid fishes of which over 99% are endemic and many of which have not been formally described (Konings, 2016;
Snoeks, 2000). In this study, we consider a total of 909 species of freshwater decapods (crabs and shrimps), fishes,
molluscs, odonates (dragonflies and damselflies) and plants native to the LMNNC, of which 423 species (47%) are

Freshwater species in the LMNNC are primarily under threat at present from biological resource use (primarily
over-fishing), pollution (mainly from agricultural and urban sources), land use change for agriculture, and
poor water management. These threats have resulted in 6% of native species and 11% of endemic species being
classified as threatened with extinction (assessed as Critically Endangered (CR), Endangered (EN) or Vulnerable (VU)
on The IUCN Red List of Threatened Species™). Levels of threat vary amongst the taxonomic groups considered,
with molluscs being the most threatened (19% of species assessed), followed by fishes (9%), odonates (3%), plants

B Actions are needed to conserve the freshwater ecosystems and species of the LMNNC. LMNN is vulnerable to
threats, such as unsustainable use of natural resources and invasive alien species, which could have significant and
rapid negative effects on its biodiversity and the consequences of which could be irreversible.

We lack sufficient information on freshwater species to effectively inform their management, as well as
environmental and development decision making within the LMNNC. The current lack of basic information on
the status and distribution of freshwater species, and the absence of long-term monitoring of freshwater biodiversity
were noted as major failings. It was not possible to assess the extinction risk of 6% of freshwater species native to the
basin based on the data available, with these species assessed as Data Deficient (DD). Additionally, many of the Red
List assessments were based on inferred declines in species populations or distributions, rather than those estimated




Overall, freshwater biodiversity in the LMNNC is suffering ongoing decline and the risk of species extinctions
is increasing. The greatest declines are seen in the freshwater fishes of LMNNC, for which the Red List Index (RLI)
value declined from 0.95 to 0.93 in the last decade. This decline is primarily due to harvesting, which is recorded as
a threat to 75% of freshwater fishes native to the LMNNC, and includes commercially important species upon which
livelihoods and economies depend.

The greatest richness of freshwater species overall and of endemic, threatened and DD species is found
within LMNN itself. Highest species richness is found within the narrow band of shallow, oxygenated waters around
the shores of LMNN, in the southern arms, and around islands. However, these shallow waters are also those facing
high levels of threat, for example from catchment generated and local pollution, and local harvest of fishes.

The ongoing decline in freshwater biodiversity is impacting livelihoods of the rural poor in the LMNNC.
Freshwater fishes are particularly important for provision of food with the fisheries supporting local livelihoods and
national economies of the countries of the LMNNC. Freshwater plants have diverse uses, including for medicine and
food, and constitute an important resource, since many communities either lack access to or cannot afford market
goods.

Management of natural resources in the LMNNC needs to take freshwater biodiversity into full consideration.
Effective use of Integrated River Basin Management and Environment Flows methodologies can ensure that freshwater
ecosystems can sustainably provide water and other ecosystem goods and services in the long term, while at the
same time supporting biodiversity. This in turn will maintain social and economic benefits.

Site-scale conservation, focussed on Key Biodiversity Areas (KBAs), can help to guide conservation of
freshwater species in the region. Twenty-two important river, lake and wetland sites have been delineated as KBAs
for freshwater biodiversity, including six Alliance for Zero Extinction (AZE) sites. It is now important to raise awareness
of theirimportance and to develop plans for conservation action at these sites. Forty-nine potential KBA site champions
have been identified as individuals or organisations well placed to raise awareness of the existence of the KBAs and
the issues faced with respect to threats to biodiversity, and to help implement the required actions to safeguard these
globally important sites.

The data collated through this study and presented in this report should be used by decision makers, from
scientists and conservation practitioners to businesses and governments, for informing decisions around
actions in the LMNNC to ensure sustainable development whilst safeguarding the freshwater biodiversity upon
which it depends. For non-commercial use, the Red List assessments, including spatial data, are available through the
IUCN Red List website (www.iucnredlist.org) and point data records are also available through the Global Biodiversity
Information Facility (GBIF) (www.gbif.org). Information on KBAs can be accessed through the World Database of Key
Biodiversity Areas (www.keybiodiversityareas.org). For commercial use, the Red List and KBA datasets, together with
information on protected areas, can be accessed through the Integrated Biodiversity Assessment Tool (IBAT) (www.
ibat-alliance.org).
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Freshwater biodiversity and the Sustainable Development Goals
in the Lake Malawi/Nyasa/Niassa Catchment

Freshwaters cover less than Through this study we:

1% of the Earth's surface yet « assessed the extinction risk (Red List status) of freshwater biodiversity in the LMNNC
support over 10% of all to guide conservation policy and action. 6% of native species and 11% of endemic
described species (Strayer & species are threatened with extinction.

Dudgeon, 2010). LMNN is « calculated the Red List Index (RLI) for freshwater taxonomic groups in the LMNNC to

considered to be the most
species-rich lake on Earth and
is home to over 800 cichlid
fishes of which 99% are
endemic (Snoeks, 2000;
Konings, 2016).

track changes in their status. Freshwater biodiversity in the LMNNC is in decline,
with freshwater fishes declining at the highest rate.

identified sites of global importance to biodiversity (Key Biodiversity Areas, KBAs) for
freshwater species to guide the establishment of protected areas and other
safeguards. 22 river, lake and wetland sites within the LMNNC were identified as
KBAs for freshwater trigger species.

The role of freshwaters in the SDGs

IERD GOOD HEALTH
1 AND WELL-BEING

4

Local livelihoods and national economies are supported by freshwater
ecosystems. This is particularly true in the LMNNC where the mainstay of
the economy is agricultural and fisheries production (World Bank, 2019).
Fisheries provide a key source of protein for communities within the
LMNNC, and it has been suggested that freshwater fishes make up around
70% of animal protein consumed by Malawians (Bland & Donda, 1995). The
fisheries also make significant contributions to the economies of the three
riparian countries, with data for Malawi alone in 2015 indicating the sector
directly employed 60,600 people, with over a further 300,000 people directly
engaged in secondary activities (Chavula, 2016), and contributed between
2-4% of the country’s GDP (Kafakoma, 2019). Freshwater plants provide a
vital alternative resource for the rural poor who lack access to, or funds to
purchase, market goods and modern pharmaceuticals, as well as providing
vital food supplies for both livestock and people.

SDG 14 only considers marine ecosystems but should be broadened to include freshwaters given the vital importance of

freshwater fisheries worldwide in terms of both biodiversity and human livelihoods.

B CLEAN WATER
ANDSANITATION

Freshwaters supply clean water for human use in
daily subsistence, agriculture and energy
generation. However, secure water supplies are
also needed to maintain healthy freshwater
ecosystems. Around 80% of people in the LMNNC
rely on agriculture for subsistence (Bootsma &
Jorgensen, 2005) and agriculture is the most
significant consumer of water in the catchment
(Chavula, 2016; Faraji, 2016). Hydroelectric power
is a key source of energy generation (Chavula,
2016).

14 Sowms

Through this study we documented threats to species to identify the major drivers of freshwater biodiversity decline in the LMNNC as a starting

point for guiding conservation actions.

Over-harvesting, primarily of freshwater fishes, is the main threat to freshwater

In addition to that from Construction of dams

biodiversity in the LMNNC. This is leading to direct mortality of individuals, as well agricultural sources, also represents a threat
as degradation of habitats due to destructive fishing methods. pollution from wurban by destroying freshwater
) sources is a serious habitats or disrupting
“"u' Three of the major threats to species in the LMNNC were driven by agricultural threat, with the most species behaviours (e.g.
2 expansion to support the growing human population: affected areas coinciding migration).
= i) land use change leading to drainage of wetlands, or deforestation and resulting with areas of greatest
= increased sedimentation; species richness (the
ii) pollution from agricultural sources; and shallow waters of
iii) poor water management leading to over-abstraction of water. southern LMNN).
LMNN is vulnerable to threats, such as invasive alien species, which could have significant and rapid negative effects on its biodiversity and the
consequences of which could be irreversible.
Through this study we documented recommended research and conservation actions for species as a starting point for guiding conservation actions.
b o] Recommendations include:
% « Standardised, repeated surveys of freshwater biodiversity within the LMNNC to provide better information on the distribution and status of
c » freshwater species
o € -« Management at the catchment scale to address threats to biodiversity with consideration of hydrological connectivity
E g « Protection or management, as appropriate, of key sites in the LMNNC based on the newly delineated KBA network, ensuring that freshwater
o 9 biodiversity is considered in conservation planning
Q (LI Improved management of harvested and traded species, to avoid fisheries depletion or collapse of stocks
8 « Education and awareness raising of the importance of clean and healthy wetland systems to humans, and of the value of the unique freshwater
@ biodiversity of the LMNNC

Xi
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