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FOREWORD
I am delighted to introduce the second report on the state of our coastal environment and its resident citizenry.
State of the Coast is a biannual publication that provides a panoramic reflection on coastal Tanzania and its
people as well as the condition, trends and threats of coastal and marine resources. The series further recommend
management measures necessary for sustainable utilisation of the resources. This year’s report coincides with
the recently adopted and launched National Integrated Coastal Environment Management (ICM) Strategy.
Consequently, the report has drawn inferences from the ICM Strategy to make recommendations on conservation
and sustainable utilisation of resources as a means by which the coastal society in Tanzania can fight against
poverty.

Tanzania is endowed with 1424 km of coast that houses nearly three-quarters of Tanzania’s industries and is
home to over a quarter of the country’s population. Coastal people’s occupations include artisanal and commercial
fishing, seaweed farming, terrestrial crop farming, industrial production, livestock farming and gleaning for
wild seaweed, sea cucumbers, cowries, cockles and other molluscs. Furthermore, the ocean supports marine
parks such as Mafia and Mnazi Bay, and several Marine Reserves, which attract a burgeoning number of
tourists. Additionally the sea provides resources for ports, maritime commerce and offshore gas extraction.
Unsurprisingly, the coast contributes about one-third of the country’s national gross domestic product (GDP).

The coastal area is important in many additional ways. Ecologically, it supports a number of natural systems,
including coral reefs, mangrove forests, estuaries, beaches, seagrass beds, seaweed and terrestrial forests. Of
special note is Saadani National Park that borders the ocean north of Bagamoyo town. These diverse ecosystems
harbour the potential to increase food supply and create means of livelihood and income, therefore contributing
to the fight against poverty especially to the poorest of the poor - coastal communities. There are several not
easily quantifiable ecological services that the coast offers to its human population which include aesthetic and
cultural amenities, fish nurseries and storm surge protection, to name a few.

In view of its importance, the coast deserves special attention. It remains indisputable that our coastal resources
are under mounting pressures from those who depend on them for their livelihoods. It is therefore of utmost
importance that we accumulate and apply the best scientific information and skills to make sound
recommendations for management and sustainable utilisation of resources. This report, which contains
contributions from experts in marine sciences and coastal zone management, provides information in a way
that is concise and easy to read. As such, this report provides essential information for integrating science with
society while implementing the national ICM strategy.

Finally I wish to thank all who made this document possible, including the United States Agency for International
Development, the Coastal Resources Center of the University of Rhode Island, the World Wide Fund for
Nature (WWF) and the staff and experts of the Tanzania Coastal Management Partnership. I thank the field-based
coastal management initiatives such as Tanga Coastal Zone Conservation and Development Program (TCZDP),
Rufji Environment Management Project (REMP), Mafia Island Marine Park (MIMP), Kinondoni Integrated
Coastal Management Project (KICAMP), the PEW Foundation and all those who contributed input to this
report. I congratulate the National Environmental Management Council for its leadership in supporting this
effort.

Hon. Arcado D. Ntagazwa (MP)
Minister of State (ENVIRONMENT)
VICE PRESIDENT’S OFFICE
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INTRODUCTION
This report highlights the status, issues, and threats to the coastal and marine environment and the direct and
indirect links to human welfare essential for policy decisions to manage natural resources in a sustainable and
effective manner. State of the Coast Report 2003 is an update, but it is not just a new edition of the same
material. There will be familiar sections to those of you who have read the previous edition, but there are also
new areas of interest and new issues that have come to the forefront. These changes reflect the evolving
environment in which coastal management takes place.

Perhaps the greatest of such changes is the National Integrated Coastal Environment Management Strategy
that was adopted by the Government in 2002 and its focus on using coastal resources in a sustainable manner
to alleviate poverty. The strategy aims toward improving decision-making, promoting and strengthening sectoral
management, promoting local coastal management programs, and meeting regional and international
commitments such as the Nairobi Convention, the Convention on Biological Diversity and the UN Framework
Convention on Climate Change. The ICM Strategy links the coastal and marine environment and poverty
reduction in Tanzania with the goal of identifying long-term management options for poverty alleviation, food
security, and marine conservation. Furthermore, the ICM Strategy places great importance on the involvement
of local stakeholders in the management of coastal resources. These issues are the focus of this edition of the
State of the Coast with chapters offering an overview of how the ICM Strategy relates to these specific resources.

Another change is the new section about “Emerging Economic Opportunities”, which we hope to expand
during coming years. This part of the report gives information about the up and coming industries in coastal
areas which have definite room for expansion and further development. The two industries highlighted in this
edition are seaweed farming and coastal tourism.

The section devoted to “Marine Life as a Resource” has been expanded to identify more marine resources and
to further explain their importance to coastal ecosystems. Many areas have been identified for development as
possible activities for generating income for coastal peoples. This is also true of the resources and issues
presented in “Coastal Ecosystems & Environment”, though this section focuses more on the management
measures which are required for the sustainable use of the coastal resources. Similarly, “Coastal People”
emphasises the human impact on the coastal environment and identifies specific activities and issues which
need management.

Preparations for writing this report involved many people, but mostly members of the TCMP Science and
Technical Working Group. In order to obtain recent information that reflects the evolving nature of the coast,
writers of themes and sections of the report undertook in-depth literature searches to complement physical
surveys. In cases involving shoreline change detection or establishment of recent status of mangroves and their
utilisation, it was necessary to conduct ground truthing exercises and hold discussions with the custodians and
users of the resources. As always, there were some difficulties in obtaining information regarding the current
status of trends of coastal resourses in the country. Information from arrays of sources is now presented in this
document in harmonised format. An overview of the theme or section is given first and is followed by distribution
and area, importance of the resource, previous conditions and threats, recent resource use patterns, projected
trends and implications with the National Integrated Environment Management Strategy. Finally prospects for
poverty alleviation and information gaps are explored.
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This section provides an overview of the diversity and abundance of natural resources and
globally important ecosystems along Tanzania’s coastline—including coral reefs, mangrove
forests and marine fisheries. Additionally, the effects of water quality and shoreline change are
examined in depth. The human pressures that threaten the long-term integrity of these natural
endowments and management actions to address them are highlighted. These include over-
fishing and over-harvesting of resources, pollution from industry and cities, clear-cutting of
forests, destructive fishing techniques and coral bleaching. With proper management, it is
likely that the coastal environment can recover to full health. However, with neither management
nor the introduction of sustainable practices these resources will never recover.

Coral reefs, a prominent coastal tourist attraction, have been extensively damaged by destructive
fishing methods and by the global coral bleaching event of 1998. There are indications that
some reefs are recovering from the bleaching event, but regrowth of corals damaged by
fishermen has not been recorded. Conservation efforts in Tanga, Mafia and Zanzibar have
succeeded in that coral cover in protected areas has increased. However, because of increasing
fishing pressure, the use of destructive fishing techniques and further coral beaching incidents,
it is projected that reefs in Tanzania will decline in area of coverage and overall health.

Mangrove forests, which support coral reefs, have also been damaged from over-harvesting
and clear-cutting practices. Studies in Bagamoyo and Kilwa showed that the forests were in
adequate condition, though the one in Bagamoyo consisted primarily of very young trees, and
both areas are under high cutting pressure. The Rufiji mangrove forest is in the best health
with the highest species diversity and greatest coverage by trees. The mangrove forests in Dar
es Salaam, on the other hand, were very degraded due to extensive over-harvesting. Without
immediate measures to protect these forests they will likely be lost.

Marine fisheries provide income and food to coastal peoples. However, overfishing and
destructive fishing is a problem everywhere. Inshore fishing effort has roughly doubled in less
than 20 years. We know with considerable certainty that the inshore fishery of mainland Tanzania
and Zanzibar is overexploited and that shallow reefs are degraded. Fish abundance in most
locations has declined significantly in the last decade, while fishing effort has increased. With
essentially no deep-sea fishery, the pressure exerted on fragile inshore coral reef ecosystems is
severe and persistent.

Water quality, key for all activities from swimming to fishing, is deteriorating. This is due
largely to industrial and municipal waste, as well as runoff of chemicals from farming activities.
In most places, levels of harmful chemicals are below FAO/WHO limits, though they are
continuing to increase. The greatest immediate threat has been identified as the rapid urban
population growth rate since waste from large cities is one of the largest sources of water
pollution.

Shoreline change in Tanzania has been varied throughout the coastal regions. While there is no
update about the overall condition of the shoreline, a case study of the Kunduchi Beach area is
available as an example of what changes have been occurring. Both erosion (loss of land area)
and accretion (gain of land area) have been reported in this area. Several efforts to control
erosion by hotels along the northern shoreline were unsuccessful and many buildings have
been damaged or destroyed. Monitoring and management of shoreline change is an important
process as it can help identify and reduce the impact on areas of high risk.

COASTAL ECOSYSTEMS &
ENVIRONMENT
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CORAL REEFS

Coral reefs are tropical, shallow-water ecosystems that
have very high productivity and biodiversity. Hard
corals, which produce calcium carbonate as they grow,
are the main building blocks of these ecosystems. A
few other organisms, such as coralline algae also

contribute to reef building. The variable topography
of the reef structure creates numerous microhabitats
which, in turn, support a high diversity of algae,
seagrass, sponges, sea anemones, soft corals,
crustaceans, gastropods, bivalves, echinoderms, fish
and marine turtles.

Coral reefs
are located
along about
two thirds
(600 km) of
Tanzania’s
continental
shelf, but
they are
restricted to
a narrow
strip along
the coast.
There are
f r i n g i n g
r e e f s
surrounding

numerous small islands along the coast of mainland
Tanzania and Zanzibar as well as along many sections
of the coastline. Numerous patch reefs are scattered
along the continental shelf. The greatest concentrations
of well-developed coral reefs are along the coast of
Tanga, Pemba, Unguja, Mafia, Kilwa (Songo Songo
Archipelago) and Mtwara.

These are critical habitats due to their ecological
and socio-economic importance. Besides having
high productivity and biodiversity, coral reefs
provide shelter as well as feeding, breeding and
nursery grounds for a great variety of invertebrates
and fish. Thus, coral reefs play a role as keystone
ecosystems in the ocean by providing ecological
services that extend far beyond their area of
coverage. The health or degradation of coral reefs
greatly affects the well being of surrounding
seagrass beds, intertidal zones, and mangrove
forests as well as the plankton and nekton (fish,
large crustaceans, sharks, sea turtles and marine
mammals) communities in the open ocean. In
addition, coral reefs protect the coast from strong
wave action and thus help to prevent shoreline
erosion.

Due to their ecological importance, coral reefs also
have great economic importance, supporting 70% of
the artisanal fish production in Tanzania. In addition,
coral reefs are one of the most important tourist
attractions in Tanzania, bringing foreign currency into
the country. At the same time, due to the uniqueness,
complexity and high biodiversity of coral reefs they
have significant educational and scientific value.

Previous Condition and Threats (as of 2001)

As of 2001, though there were relatively pristine reefs
in some parts of the country, many had been degraded,
particularly in the shallower depths of 1-10 m. Reefs
near urban centres such as Dar es Salaam, Tanga,
Zanzibar and Mtwara were the most degraded.
Though dynamite fishing was greatly reduced in the
late 1990s, it appears that this destructive practice is
now on the rise in many parts of the country, such as
Dar es Salaam. The dragging of seine nets over coral
reefs continues unchecked. Fortunately, coral mining,
which has devastated many reefs in Mtwara has been,

CORAL REEFS

LHC-Live Hard Coral which indicates
the health of the reef; the higher LHC
coverage of the seafloor, the better
the reef’s health.

Rubble-Dead pieces of broken up
coral that litter the sea floor.

Excellent condition-76-100% LHC
coverage.

Good condition-51-75% LHC
coverage.

Fair condition-26-50% LHC
coverage.

Poor condition-0-25% LHC
coverage.

Fig. 1: Healthy coral reefs are made up of corals and many other living
organisms.
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to a large extent, controlled in that district, though it
still goes on in a few other parts of the country such as
Mafia.

Tanga
The Tanga Coastal Zone Conservation and
Development Programme (TCZCDP) has been
implementing interventions in six management areas,
with one of the interventions being the closure of
selected reefs to fisheries for a certain period of time.
Since these management areas began, they have

been conducting reef
monitoring every six
months. In general, LHC
cover remained stable
in closed reefs of
management areas that
had started recently
(2000/2001), and
actually increased in
some of the older

management areas (started in 1998). However, in open
reefs coral cover decreased considerably in the more
recently established management areas. (TCZCDP
unpublished).

The coral bleaching event of 1998 caused significant
reduction in coral cover and led to a great increase in
sea urchins. Triggerfish, one of the main predators of
sea urchins, reappeared soon after the interventions,
resulting in a reduction in sea urchins in some of the
management areas. This indicates a recovery in the

overall health of the
reef ecosystems.

Zanzibar
A recent study on
reefs around Unguja
showed that live
coral cover ranged
from 2% at
Kichwani on the
Northeast coast to
78% at Pange on the
West coast
(Bergman and
Ohman 2001). LHC
cover was generally
highest on the reefs
near Zanzibar town
on the western side,
except for Chapwani
(see below). The
reefs on the
southwestern side of
Unguja near Menai
Bay had lower LHC
cover (12-29%),
which can be
attributed to the
rampant use of
destructive fishing
methods.

Results of coral reef monitoring (Mohammed et. al.,
2002) were different at Chapwani and Changuu near
Zanzibar town, where LHC cover fell only slightly
between 1994 and 1999 and then rose to around 50%
in 2002. Dead coral cover, though low, rose somewhat
in 2002 to approximately 10% at both reefs. This data
indicates that the health of the reefs is worsening, albeit
at a slow rate. At Chumbe, a marine protected area
somewhat further from Zanzibar town, LHC cover
dropped between 1994 and 1999 but then rose in 2002
to almost match the level of 1994, covering nearly 50%.

Bagamoyo
Community-based monitoring was recently conducted
on the landward side of Mwambakuni, which is the
only large patch reef in Bagamoyo and is the main
fishing ground for most of the villages in Bagamoyo.
The study indicated that there is fair LHC cover (30%)

CORAL REEFS

Fig. 2: Materials used in dynamite fishing. Other
destructive fishing methods include seine net dragging,
smashing coral with poles to frighten fish into nets and
prawn trawling.

Coral Bleaching

The coral bleaching event of
1998 caused widespread
death of corals all along the
coast of Tanzania and
elsewhere in the world. Coral
bleaching refers to the
phenomenon whereby hard
corals turn white due to the
death and loss of the
pigmented microscopic algae
(plants) that live symbiotically
in the tissues of the coral
polyps (animals). The
bleaching is mainly caused by
a rise in seawater temperature
and, to a lesser extent, by the
drop in salinity and increase
in turbidity, all of which are
often associated with El Nino.

LHC cover rose by
19% in Boza-Sange,
an old management
area. It decreased by
9% in Deepsea-Boma,
a recently established
management area.

Fig. 3: Bleached coral.



COASTAL ECOSYSTEMS & ENVIRONMENT4

and a diversity of other organisms. However, there is
also a substantial amount of dead coral (24%), which
may be attributed primarily to the coral bleaching event
of 1998. There is also a significant amount of recently
bleached coral that was still alive at the time the
observations were made.

Dar es Salaam
Most of the fringing reef in the Dar es Salaam Marine
Reserve System (DMRS) consists of coral rubble,
largely covered with algae, dead coral, seagrass and
sand, except for patches of good LHC growth on the
Northeast and Southwest sides of Pangavini Island. The
degradation was attributed to a combination of
dynamite fishing, seine net dragging and the coral
bleaching event of 1998.

A study along the landward side of Fungu Yasin (also
in DMRS), revealed several patches of LHC,
intermittent with rubble and sand, at a site on the
Northwest side of the reef. On the Southwest side, there

was a large area that
consisted almost
entirely of coral
rubble with some
rock and sand. In
between these two
sites, the seafloor
cover consisted of
rubble, seagrass and
sand. This reef is
severely degraded.

The rubble at Fungu Yasin was probably a result of a
combination of coral bleaching, dynamite fishing and
seine net dragging.

A recent study at Kendwa Island reef, 4 km south of
the Dar es Salaam harbour, showed that there was good
diversity and abundance of live hard corals (51% cover)
and soft corals (39% cover) on the exposed seaward
reef slope. This area is naturally protected from the
impacts of destructive fishing practices. On the other
hand, on the shallow, sheltered back reef, where daily
dragging of seine nets still takes place, coral cover was
only 2%, while rubble was 66%! (Mchome 2002)

Mafia
Coral reef monitoring indicated that, from 1999 to
2001, LHC cover decreased at Msumbiji, from
approximately 30% to 25% while decreasing only

slightly at Utumbi. During the same period LHC cover
rose at Tutia from approximately 15% to 20%. At all
three sites, dead coral and soft coral cover decreased
(Mohammed et. al., 2002).

Kilwa
There was high abundance and diversity of fish at many
of the Kilwa reefs, particularly Mwamba wa Songo,
Msangamla, Mwanamkaya and Amana. The high
percentage of rubble and dead coral on many of these
reefs can be attributed both to coral bleaching and past
years of dynamite fishing and dragging seine nets.

〈In Msangamla Bay on the Southeast side of Kilwa
Kisiwani, the dominant seafloor category was
rubble with some LHC, dead coral, rock, seagrass
and soft coral also present.

〈Sanji ya Kati, a patch reef located about 3 km south
of Kilwa Kisiwani, had only a low percentage of
LHC cover, due to the fact that it is not a continuous
reef, but has areas of seagrass and algae between
patches of LHC. There was also a high percentage
of dead coral and rubble.

〈Mwamba wa Songo, located on the Northeast side of
the Island of Songo Mnara, was the most
interesting reef surveyed, with a high percentage
of LHC, though there was also a significant
coverage of dead coral. The reef is very attractive
because of the great diversity of live hard corals
and associated reef organisms such as soft corals,
gorgonians, sea anemones, giant clams and fish.

〈The Southern and Eastern sides of Mwanamkaya,
which is located in the Songo Songo Archipelago
had substantial percentages of LHC and dead coral,
as well as significant percentages of algae, soft
coral and rubble.

Projected Trends

Due to the on-going threats of increased fishing
pressure, combined with the destructive fishing
practices used, there is likely to be further deterioration
of the coral reefs of Tanzania, unless drastic and
decisive measures are taken to curtail these practices.

Coral bleaching is likely to become an even more
serious threat. Due to global warming, the frequency
and severity of coral bleaching events is likely to
increase. The extent of the degradation that might be

Transplanted fragments of
the hard coral Galaxea,
translocated from Mbudya
to Fungu Yasin, increased
in diameter and height by
an average of 2.7 and 0.4
cm per month, respectively
(Peter 2003).

CORAL REEFS
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caused by future coral bleaching events is quite
unpredictable, but the impacts could be profound on
the future health of coral reefs and the abundance of
the resources.

Management Options

There are several management options that could be
taken in relation to coral reefs. First of all, the complete
elimination of all destructive fishing practices would
be a very big step in coral reef conservation. This would
require the concerted effort and collaboration of all
stakeholders. At the same time, fishermen should be
encouraged to undertake environmentally friendly
practices on a regulated and sustainable basis.

The temporary (e.g., 1 year) closure of reefs on a
rotating basis, such as has been practised in Tanga,
seems to be a good management option that could be
adopted in other parts of the country. The decision to
close certain reefs should be done by the fishermen
themselves, with environmental managers only
creating awareness and facilitating discussion.
Otherwise, the fishermen are unlikely to adhere to the
closure.

Ecotourism should be further developed as an
alternative or supplementary income-generating
activity and as a means of motivating communities to
protect and restore their environment. In many reefs
where degradation is severe, active intervention is
necessary to return the ecosystem to its original state
in a reasonable length of time so that resource users
can gain benefits as soon as possible. Otherwise, such
reefs may take decades to recover or may never recover
at all. At the same time restoration helps to maintain
coral diversity.

Involvement of community members in monitoring
their own environment is another important aspect.
Though the data gathered by the community may not
always be of the highest quality, their involvement can
result in gathering large quantities of reasonably
reliable data and, perhaps more importantly, it enhances
a feeling of ‘ownership’ amongst the community
members and motivates them to implement
conservation measures.

Prospects for Poverty Alleviation

If coral reefs in Tanzania could be restored to their
pristine condition, this could have a great positive
impact on the economy of coastal communities, due
to both improved fisheries and greater benefits from
tourism. The involvement of coastal people in
ecotourism, with increased numbers of tourists, could
greatly improve their economic well being.

MANGROVE FORESTS

Mangroves are salt tolerant trees or shrubs that form
the major component of the complex tropical and
subtropical mangrove ecosystems. These ecosystems
occupy the intertidal zone, primarily in muddy,
sheltered areas of the coast such as bays, inlets,
estuaries, channels and the leeward sides of islands.
They sometimes cover vast areas in large river deltas.
The other components of mangrove ecosystems include
algae; marine fauna living in the mud, on the bases of
the trees and in the tidal water; and terrestrial animals
living in the tree canopy.

Mangrove forests
are found in all
coastal districts of
Tanzania. There
are eight species of
mangroves in
mainland Tanzania
and a ninth species
from Zanzibar. The
largest continuous
mangrove forests
are in the districts of Rufiji, Kilwa, Tanga-Muheza,
and Mtwara.

Remote sensing, as used to create Fig. 2, has been
identified as an effective tool to study otherwise
difficult-to-reach and difficult-to-penetrate mangrove
forests along coastal areas. Comparison of data from
1990 and 2000 shows that there has not been a dramatic
change in mangrove area. However, a small decrease
in the overall area of mangrove coverage did occur.

MANGROVE FORESTS

Fig. 1: Mangroves in Mikindani.
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While mangrove coverage declined in the
districts of Rufiji, Kilwa and Mkuranga it
increased slightly in other districts. The
area covered by mangroves in mainland
Tanzania was approximately 109,593 ha
from 1988-1990 and about 108,138 ha in
2000 (Wang et. al., 2002).

Similar to coral reefs, mangrove forests are
also considered critical habitats with great
ecological and socio-economic value. They
are also keystone ecosystems in that they
have high productivity, producing large
quantities of organic matter that serve as
food for many organisms. This includes
those living within the forest and also
outside it, since much of the organic matter
produced is exported to other areas of the
marine environment. Mangroves also serve
as feeding, breeding and nursery grounds
for a great variety of invertebrates and fish,
many of which move out into the ocean
during their adult stages. In addition,

mangroves filter river water and facilitate the
settlement of sediments, which would otherwise be
detrimental to surrounding seagrass beds and coral
reefs. Mangroves also play an important role in
stabilising the coastline, thus preventing shoreline
erosion.

Economically, mangroves are a source of firewood,
charcoal, building poles, materials for boat
construction, tannin and traditional medicines.
Moreover, mangrove forests serve as great tourist
attractions and have important scientific value.

Previous Condition and Threats (as of 2001)

During past decades, degradation of mangroves
occurred in many parts of the country. Besides a
decrease in the area coverage of mangroves, there
was also considerable decrease in the density, height
and canopy cover of the mangroves within the
forests. The areas hardest hit were those near urban
centres, such as Maruhubi in Zanzibar, Kunduchi,
Mbweni and Mtoni in Dar es Salaam and forests
around Tanga town. Less accessible areas such as
Rufiji remained largely pristine.

MANGROVE FORESTS

Fig. 2: Mangrove forests in Tanzania with enlargements of key regions.
Enlargements are as they appear in Landsat images. The presence of
mangroves is denoted by the maroon color.

Fig. 3: Comparison of Mangrove Areas (in Hectares), 1990 and 2000. Salt crust
areas were sections of the mangrove forests cleared for salt harvesting. They are
not included in the mangrove vegetation area.

Coastal Districts

1990 Mang roves 2000 Mang roves

Mang rove
Vegetatio n

Salt Cr ust
Areas

Mang rove
Vegetatio n

Salt Cr ust
Areas

Tanga and Muheza 9,217 4 9,313 23

Pangani 3,799 0 3,879 0

Bagamoyo 5,039 0 5,051 0

Dar es Salaam
(Ilala , Kinondoni & 
Temeke)

2,494 0 2,516 0

Kisara we 4,159 102 4,092 75

Rufiji 49,799 1,169 48,030 2,361

Kilwa 21,826 720 21,755 797

Lindi 4,034 183 9,458 21

Mtwara 9,226 183 9,458 402

Total 109,593 2,199 108,138 3,679
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Increased awareness and conservation efforts have
resulted in some recovery of mangrove forests,
especially in Tanga (with collaboration from Tanga
Coastal Zone Conservation and Development
Programme), Lindi and Mtwara.

The major immediate causes of mangrove forest
degradation were the over-harvesting of mangroves
(46%) for firewood, charcoal-making, building poles
and boat-making and the clear-cutting of mangrove
areas (30%) for aquaculture, agriculture, solar salt
works, road construction, urbanisation and hotel
construction. The underlying cause of mangrove
degradation was the lack of alternative resources such
as other cheap firewood or land. Near urban centres,
various types of pollution,
including municipal sewage,
garbage and oil pollution also
posed a threat.

Condition and Threats (2003
Update)

The information presented in the
following sections comes from
studies of the mangrove
ecosystems conducted in three

sites in each forest. By measuring the characteristics
of the forest in multiple sites, it is believed that a more
accurate picture of the ecosystem’s health can be
attained. The surveys found the mangrove forests in
Bagamoyo and Kilwa to be in good condition, though
the forests in Bagamoyo primarily consisted of very
young trees, and both areas are under high cutting
pressure. The Rufiji mangrove forest is in the best
health with the highest species diversity and greatest
coverage by trees. The forests in Dar es Salaam, on
the other hand, were very degraded due to extensive
over-harvesting. Without immediate measures to
protect these
forests, they will
likely be lost.

In general, the
present threats to
mangrove forests
are basically the
same as they were
in the past.
However, some
recent information
is available on
threats in specific
areas.

Bagamoyo
At Chengeni kwa Bwanakozi, there was a very high
density of natural seedlings, with a good density of
trees and a fewer number of saplings. At Ruvu kwa
Mtailend, there was a large number of seedlings, but
quite a low density of trees and almost no saplings.
Ruvu kwa Chenipembe had the fewest number of
seedlings of the three sites, but had intermediate density
of trees and saplings.

MANGROVE FORESTS

Density-the number of trees per metre
square

Seedlings-mangrove plant less than 1 m tall
with seed coat still visible and no proper bark.

Saplings-mangrove plant between 1 and 2
m, typically between 1 and 2 years old, and
is not able to fruit.

Mature trees-mangrove plant usually greater
than 5 m with the ability to reproduce.

Stump basal area-the amount of ground (at
ground level) covered by stumps, measured
in cm2 per m2.

Stand basal area-the amount of ground (at
ground level) which is covered by stands of
trees, measured in cm2 per m2.

Fig. 4: Satellite image of mangrove
coverage in Bagamoyo.

Mangrove Species Preferred Habitat

Avicennia marina Exposed area facing the sea

Bruguiera
gymnorrhiza

Middle of the mangrove forest extending into the landward
area

Ceriops tagal Inner part of mangrove forest on well drained soil

Heritiera littoralis River banks, tidal estuaries and mangrove swamps

Lumnitzera
racemosa

Saline and dry areas

Rhizophora
mucronata

Tidal stream, river banks and estuaries

Sonneratia alba
Mudflats in sheltered locations and estuaries with slow
moving water

Xylocarpus
granatum

Upper portion of river banks and dry areas

Fig. 5: Mainland mangrove species.
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There is significant on-going cutting pressure, with 5-
10 stumps per 25-m2 plot being observed in the three
sites. It appears that Ruvu kwa Mtailend has been
subjected to the highest cutting pressure in past years
and thus many of the stumps observed came from large
trees.

Dar es Salaam
The mangrove forest at
Mtoni Kijichi shows
considerable degradation.
Due to mangrove
harvesting, over a period of
just a few months the density
of mature trees dropped
from 0.06 to 0.04 individuals
per m2, stand basal area
decreased from 24 to 7 cm2

per m2 and stump basal area
rose proportionally.
Moreover, saplings and
seedlings were completely
absent from the Sonneratia
zone due to fishermen
dragging seine nets under
the tree canopy. Thus, this

forest is in danger of being lost unless remedial
measures are taken (Akwilapo 2001).

Community-based monitoring has been undertaken at
Mbweni and Kunduchi. Baseline data reveals that
natural seedlings are abundant, but very few mature
trees or saplings are present. At Mbweni, the
community transplanted a significant number of R.
mucronata seedlings (some of which are now saplings),
while the Kunduchi community had transplanted C.
tagal seedlings.

Though the number of mangrove species was greater
in Kunduchi (six) than in Mbweni (four), the evenness
component of species diversity was much higher in
Mbweni than Kunduchi, making an overall greater
species diversity in Mbweni than in Kunduchi. Higher
species diversity indicates a healthier ecosystem.

The mangroves of Mbweni and Kunduchi have been
more severely degraded than forests in other parts of
the country described in this update, as indicated by
the sparseness of mature trees and saplings as well as

the very low basal area. However, these forests are
regenerating reasonably well as indicated by the high
number of natural and transplanted seedlings.
Nevertheless, there is no regeneration of some species
and greater efforts are needed to fully restore these
forests in terms of mangrove abundance and species
diversity.

In Dar es Salaam, interviews with the villagers at
Mbweni and Kunduchi indicated that the main reasons
for cutting mangroves in Mbweni and Kunduchi are
over-harvesting for use as firewood (mentioned by 25%
of the interviewees), construction poles (16%) and
charcoal-making (12%) as well as clear-cutting for
building sites and commercial projects (19%) (Wagner
et. al., 2001). In Mbweni, a large area was clear-cut
for the construction of a hotel and another area for solar
salt pans, both of which never materialised. These
destructive activities have been somewhat reduced

Fig. 6: Satellite image of
mangrove coverage in Mtoni
Kijichi.

Mangrove Regrowth in Cleared Areas

A  comparison between cleared and forested areas
of mangroves at Mbweni indicated that sediment
organic matter (needed as nutrients for the trees)
was significantly higher and seafloor, or land,
animals, particularly crabs, were more abundant
in the forested areas than the cleared areas.
Transplanted seedlings showed better survival/
health status in the forested areas than the cleared
areas. The poor survival in cleared areas was
attributed mainly to the extreme temperatures,
salinity levels and desiccation that occur there, as
well as low organic matter content. These findings
demonstrate that the practice of clear cutting has
significant impacts on the environmental
characteristics of the forest and makes replanting
difficult.

MANGROVE FORESTS
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since 2002, but there are still occasional incidences of
people clear cutting certain patches of the mangrove
forests for construction purposes. There is also some
harvesting for firewood and building poles, though at
a low level.

Kilwa
A community-
based rapid
assessment of
mangrove forests
in Kilwa (Ngoile
et. al., unpublished)
was conducted in
April 2002. The
mangrove forests
observed all showed
an adequate
average density of
mangroves and a
good community
age/size structure,
i.e., there was a

good balance between mature trees and regenerating
seedlings and saplings at all sites assessed. In general,
the Kilwa mangroves have higher density than forests
in Bagamoyo and Dar es Salaam, particularly with
respect to mature trees and saplings.

The number of mangrove species represented at the
various sites ranged from four to six. The best
representation of mangrove species occurred at Kilwa
Kivinje and Mtoni, i.e., the evenness component of
species diversity was highest at these sites. The other
three sites were dominated by Ceriops tagal, with
reasonably good representation of Rhizophora
mucronata at Matapatapa and Somonga.

The highest cutting pressure was observed at
Matapatapa (6 stumps per 25-m2 plot), which is a
significant proportion of the number of trees per plot
(an average of 20). At other sites, there were less than
3 stumps per plot. Despite the reasonably adequate
density of mangroves in most areas, there were certain
small patches within these forests where there had been
recent high cutting pressure and substantial
degradation.

In Kilwa district, present threats include harvesting for
domestic firewood, building poles, fence-making and
firewood for salt making, and activities at landing sites
and clear-cutting for solar saltpans. Digging under
mangrove trees to collect fish bait, which usually results
in the death of the tree, is another current threat.
Mangrove resource utilisation at sites in Kilwa appears
to be sustainable. However, Kilwa Kisiwani, Kilwa
Kivinje and Mataptapa the utilisation is not sustainable
because the above-mentioned impacts are very severe.

Rufiji
The Rufiji mangrove forest is the largest in East Africa.
As such, it is the most highly developed mangrove
ecosystem in Tanzania.

As in Kilwa, a one-time assessment was conducted at
selected sites in Rufiji, with community participation.
• At Kifuma, all eight mangrove species found in

mainland Tanzania were present. Mangrove
density was relatively low since the trees were large
in size. There was a high number of Avicennia
marina seedlings, but modest number of seedlings
of other species.

Fig. 7: Satellite image of mangrove
coverage in Kilwa.

MANGROVE FORESTS

Fig. 8: The density of seedlings, saplings and trees
(mean + standard error) of all mangrove species in
study sites in Kilwa.
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• There was a
similar situation at
Atakae, but only
six species were
present and
Ceriops tagal
seedlings had the
highest density
partly due to the
fact that villagers
had planted large
numbers of C. tagal
seedlings in areas
that had formerly
been cut for rice
cultivation.
〈At Matosa, the
s t r e s s - t o l e r a n t
Avicennia marina

dominated (3.9 and 4.5 trees and seedlings per 25-m2

plot, respectively), with only 0.06 Ceriops tagal
trees per 25-m2 plot and no other species present.
This is due to the fact that water only reaches this
area for a few weeks per year during the principal
rainy season when the river is flooded.

Total stand basal area at Kifuma, Atakae and Matosa
were 1261, 738 and 282 cm2 per 25-m2 plot,
respectively. Kifuma showed higher basal area than
any other sites reported herein. This is to be expected
since Rufiji is the most highly developed mangrove
forest in Tanzania and in eastern Africa.

Projected Trends

Due to increased awareness about the importance of
mangroves and mangrove replanting efforts, which
have been promoted by the Mangrove Management
Project (MMP) as well as various local ICM
programmes and NGOs, it is likely that the condition
of the mangrove forests of Tanzania will improve
considerably over the next few years. The positive
impacts of replanting can be observed within only a
few years.

Management Options and Their Implementation

In addition to the awareness campaigns and other

management efforts that are being implemented,
greater community management should be encouraged
through various ICM programmes, marine parks and
the MMP. For example, through participatory decision-
making, communities can completely close certain
mangrove areas that require recovery and allow
harvesting on a sustainable basis in other areas that
are already well-developed forests. Another possibility
is that communities can decide to divide certain
degraded areas into plots and allocate them to specific
groups or individuals for replanting. If their replanting
efforts are satisfactory, they could be allowed to harvest
their plots on a sustainable basis once the mangroves
have grown sufficiently. These approaches would help
to motivate coastal people to restore and protect the
mangrove forests.

While some efforts have been made to restore
mangrove forests in degraded areas, much still needs
to be done. With the involvement of villagers in
replanting, the workforce is greatly increased and a
feeling of “ownership” is created amongst the
communities. Relatively minor efforts in restoration
can have great positive impacts on mangrove forests.

Ecotourism, where the local communities are fully
involved, can be an effective way of motivating
communities to protect and even restore their mangrove
forests. In fact, planting mangroves can be an integral
part of the ecotours as is done in Mbweni, with both
tourists and villagers participating.

Since one of the greatest demands on mangroves is for
energy in the form of firewood and charcoal, rural
electrification, fuel-efficient stoves and the use of
biogas could help to relieve the pressure on mangroves.

Proper Environmental Impact Assessments (EIAs)
must be conducted before the establishment of all salt
works, aquaculture projects and construction of any
kind, to be sure that proper areas are selected and
environmentally friendly procedures are followed.
Often the natural salt flats on the upper edges of
mangrove forests can be used for these purposes with
minimal negative impacts.

Prospects for Poverty Alleviation

Mangrove forests are a rich source of fuel, building

MANGROVE FORESTS

Fig. 10: Satellite image of mangrove
coverage in Rufiji.
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poles, and materials for boat making, all of which are
important to the livelihood of coastal people. The easy
availability of these items precludes the necessity of
spending money on procuring them elsewhere and thus
alleviates poverty. If there is a high enough level of
conservation and on-going replanting of mangroves,
these resources could be harvested on a sustainable
basis for the economic benefit of the local communities.
Sustainable harvesting of mangroves for sale is a legal
way to generate income.

In addition, mangroves provide nectar for large
populations of bees and therefore bee-keeping is an
economic activity that can be more fully developed in
mangrove forests. Ecotourism, besides being a way of
conserving mangrove forests, can also provide
significant income to the local communities that are
involved. Moreover, well-preserved mangrove forests
help to maintain fisheries production, not only in the
rivers within the forests, but also in the surrounding
coastal waters. Thus there are many ways in which the
mangrove forests can contribute to the alleviation of
poverty.

MARINE FISHERIES

The demand for fish in Tanzania is progressively
increasing, particularly with the greater the number of
people living along the coast and with the expansion
of tourism activities. This increased demand for fish

products has raised the prices substantially, which has
enlarged the incomes of some people in the fisheries
trade. However the fishing industry is still 95%
artisanal as the majority of the local fishermen still use
traditional fishing methods.

Most of the fishermen are poor and thus despite profit
opportunities, they have not been able to adjust to the
i n c r e a s e d
demand. Most of
the fisherfolk use
simple gear and
vessels with
l i m i t e d
operational range.
These vessels
include dugout
canoes, outrigger
canoes, dhows
and small boats.
They are
normally driven by sails but can be fitted with outboard
engines. The operational range of a vessel is determined
by its size and whether it is sail or motor-driven. Vessels
driven by sails rarely travel further than four km from
shore. Their fishing gear includes traps, hook-and-line,
nets and spears. The fishermen have good ecological
knowledge about the marine ecosystems, which they
use in their day-to-day activities, especially since their
fishing pattern is affected by tides and guided by the
monsoons. Fishing is practised throughout the year but
the peak season is during the Northeast monsoon
(November to April) when the ocean is calmer and
clearer.

Fish resources caught by these fishermen which are of
special significance includes the pelagic, or surface-
living, species such as the sardine, jack, swordfish,
mackerel, kingfish and tuna. The groups that dominate
the marine demersal, or deeper, catches are bream,
grouper, parrotfish, snapper, rabbitfish, and emperor.
These are caught using hand lines, traps and nets. The
small pelagic species consist primarily of sardine, small
tuna and mackerel. These are mainly caught by purse
seines or ring nets. Other species include octopus and
lobster that are usually collected by hand from reef
flats at low tide or by divers. Prawn and shrimp are
caught in seines in estuarine waters, particularly at the
mouths of large rivers. Sea cucumber and cockle are
gathered at low tide in the intertidal flats. Squid are

MARINE FISHERIES

Fig. 1: Artisanal fishing boats in Bagamoyo.

Fig. 2: A fisherman displays a ray  at
the Mtwara fish market.
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mainly caught using hand lines, seine nets or fixed nets.
Other species that are caught include sharks and rays.

The crab catches
in Tanzania are
dominated by
two species, both
of which are of
c o m m e r c i a l
i m p o r t a n c e .
They are Scylla
s e r r a t a ,
c o m m o n l y
known as the
mud or
mangrove crab,
and Portunus
p e l a g i c u s ,
c o m m o n l y
known as blue
swimming or

sand crab.

Most coastal people are involved in fishing
activities. Nearly all fishing takes place on the
continental shelf which is quite narrow. It
reaches about 4 km offshore, with the exception
of the Zanzibar and Mafia channels where the
shelf extends for some 60 km. The area of the
shelf to the 200 m depth contour for both
mainland and Zanzibar combined is 30,000 km2.
This is the area commonly used by the artisanal
fishermen.

Hand, stick and spear fishing occurs in the
intertidal areas at depths of 0 –1.5 m. Most other
types of artisanal fishing, including hand lines and seine
nets, occurs in shallow waters rarely exceeding depths
of 60 metres. SCUBA divers collecting sea cucumber
and other molluscs can reach a depth of up to 35 metres.
Trawling for prawns is usually conducted at depths
between 4-10 m though some few vessels do
occasionally trawl in deeper waters.

The inshore marine fishery is extremely important to
coastal communities in Tanzania. The number of
fishermen is increasing. Currently it is estimated that
there are over 60,000 fishermen operating along the
whole coast of Tanzania including the islands. Most of
the fishing is conducted by poor, artisanal fishers, often
on shores with marginal soil productivity and with few

economic alternatives. The importance and impact of
the fishing extends much beyond these full-time fishers,
and includes all those involved in boat construction
and repair, and marketing and sale of fish products.
Therefore when a fishery collapses it does not only
affect the fishermen but a whole group of people who
are dependent on it. Fish is also an important source of
animal protein to a large part of the coastal population.

The high seas, or the “Exclusive Economic Zone” that
extends 364 km (200 miles) out to sea, is so far
unexploited by local fishermen because of the lack of
suitable vessels to venture into these distant waters.
However there are many unofficial reports that a few
big foreign licence vessels fish in these waters.

Prawn fisheries represent the only industrial-scale
marine fishery in the country, and has been operating
since the mid 1980’s. The industrial fishery for prawns
is based mostly in the inshore shallow areas around
the mangrove fringed Bagamoyo/Saadani and the

Rufiji Delta with a fleet of approximately 25 prawn
trawlers. Offshore fisheries are a potential resource with
high value migratory fish species such as tuna, sailfish,
marlin and swordfish. Foreign industrial vessels are
also known to fish these waters. Few vessels are
licensed.

The total annual catch of Tanzania’s marine fisheries
is around 70,000 t. Zanzibar alone currently lands about
22,000 t. The total annual catch for mainland Tanzania
still ranges between 48,000 t to 56,000 t.

MARINE FISHERIES

Stakeholders in the marine
fisheries include:

Tourism and sport fishing
personnel including boat captains
and crew and guides

Fishermen and their suppliers
including fuel and ice suppliers,
credit suppliers, gear
manufacturers and boat builders

Bulk buyers, fish exporters and
retailers

Consumers
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Fig. 3: Total annual fish catch for Zanzibar, 1980 to 2002.
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Previous Condition and Threats (as of 2001)

Natural calamities such as storms and strong waves
are known to damage coral reefs and indirectly could
affect fish populations. Other impacts could be caused
by river runoffs, which could create siltation effects
especially around river mouths. A recent event was the
coral bleaching caused by the increase in water
temperatures in 1998. This is believed to have impacted
coral reefs in several parts of Tanzania with one of the
effects being a change in fish species composition.

Much of the pressure on fisheries and degradation of
reef ecosystems has been caused by destructive fishing
methods. By far the most destructive type of fishing is
the use of dynamite. Dynamite fishing was once
widespread, but its use has been reduced drastically
throughout the country. It has been practiced in
Tanzania for over 40 years. Each blast of dynamite
instantly kills all fish and most other living organisms
within a 15-20 m radius and completely destroys the
reef habitat itself with a radius of several meters. With
numerous blasts occurring daily on reefs all over the
country, over a period of many years, the cumulative
effect has been devastating. Before 1995, Mafia Bay
was reported to be like a “war zone” with blasts going
off every hour.

The use of small mesh seine nets to capture fish on the
bottom and around reefs is almost as destructive as the
use of dynamite. The nets are weighted and dragged
through the reef flat or are pulled around coral reefs.
Dragging them over the reef flat unavoidably damages
coral and other marine life. Some techniques involve
beating and smashing coral colonies with poles to
frighten fish into the net. The small-mesh size of seine
nets results in the capture of many juveniles. Capture
of juvenile fish, when conducted intensively in nursery
areas, results in depletion of fish stocks, alteration of
species composition, loss of species diversity, and
disruption of food webs.

The fish landings and catch per unit effort seemed to
be declining slightly. However, overall fishery
resources appear to have reached the upper level of
exploitation. Some resources were affected more than
others. For example in the small pelagic fisheries of
Zanzibar, the catch drastically declined from 600 t in
1986 to 91 t in 1997 (Jiddawi 2000).

Traders also claimed that the sizes of some sea products
such as the sea cucumbers had decreased, but they still
continued to buy them due to demand and competition.
In the long line fisheries the catch rate in numbers and
weight in most parts of the West Indian Ocean region
including Tanzania, declined drastically. Shark fin trade
also declined and some species are rarely seen now in
Tanzania waters.

Other resources that showed a decline were the octopus
and squid populations, which contribute about 6% of
the total catch. In addition to consumption by local
markets, pressure was also being exerted on octopus
fishery bay the tourist industry, since octopus meat is
very popular in tourist hotels and restaurants. A lot of
octopus is also exported to neighbouring Kenya, where
there is a ready market.

Condition and Threats (2003 Update)

Almost all people in coastal communities are involved
in fishing activities in one form or another. The average
individual consumption of seafood in the country is
13 kg/year in Tanzania mainland and 22 kg/year for
Zanzibar.

Tanzania’s exports of marine products include shrimp,
sea cucumber, shells, lobsters, crabs, squid, octopus
and sardines. However, the majority of export revenue
comes from the harvest of shrimp or prawns (kamba).

One of the indicators of the status of a fishery is the
change in species composition and/or change in size
of the fishes. These are important components in
evaluating trends in fisheries. In the southern part of
Zanzibar where the villagers used to practice local
conservation systems (which in recent years has
collapsed), it has been observed that although the
fishermen’s catch is large, the fish are of a much smaller
size than before.

In the case of prawns, it is believed that the resource
has reached the upper level of exploitation. In early
1988, 13 trawlers were landing about 2000 t of prawns
and 25 trawlers are currently landing half of this
(Nhwani et. al., 1993 and Bwathondi et. al., 2002).

Coral reef fish form the majority of the catch in
Tanzanian waters. Most of these reefs are located close

MARINE FISHERIES
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to the villages where the fishermen live. However
fishermen migrate to other areas during monsoon
seasons.

There is currently ongoing Regional monitoring,
control and surveillance programme which started in
2001. The programme is designed to assist
development of Tanzanian ideas for the improvement
of Monitoring, Control and Surveillance (MCS) in our
marine waters in order to improve management of
marine fisheries resources. There are also plans now
to increase national sea fishery inspectorate capacity,
national onboard observer capacity, as well as data and
information management. This is an advance in
Tanzania’s marine fisheries, especially in relation
towards the management of deep-sea fisheries.

Shrimp trawl fisheries, particularly for tropical species,
generate more by-catch and discards than any other
fishery type, accounting for over one third of the global
total. In Tanzania, the annual prawn landings are
associated with about 80% by-catch in weight, which
includes juveniles of commercial fish species and other
marine organisms that include endangered species like
the sea turtles. Also, prawn trawling destroys seafloor
ecosystems and it is likely that prawn trawlers have
been compromising nursery grounds.

In the Rufiji delta, conflicts exist between the trawler
operators, the artisanal fishermen and other
stakeholders. Sources of conflicts between artisanal and
trawl fishermen arise from destroyed nets, apportioning
of fishing grounds and dumping of trash fish by the
trawlers offshore which is often swept on the beach,
fouling the artisanal fishery landing sites. Trawlers also
damage artisanal fishing equipment thus heightening
conflicts between them.

The use of destructive fishing methods has decreased,
but is still practised in some areas. Using these
techniques leads to indiscriminate destruction of fish
breeding and nursery grounds and has seriously
affected populations by destroying fish larvae and
juveniles. Most of the destructive fishing methods are
illegal, but continue to be used due to lack of
enforcement and competition for marine harvests.

Mangrove cutting and loss of mangrove habitat has a
similar impact on fisheries. The forests are an
irreplaceable part of the fish life cycle, providing

nursery and breeding grounds for many ecologically
and economically valuable fish and prawn species.

Indications are that the fish supply will not be able to
keep up with the projected increased demand. The
supply gap is challenged by external factors such as
human population growth, domestic and industrial
pollution, competing demands for the same resources
and the overriding but unknown consequences of global
climate change. While difficult to predict specific
outcomes, the impact of these changes will further
reduce the potential growth in fisheries.

Projected Trends

There are possibilities for Tanzania to expand its fish
production by focusing on the pelagic stocks, especially
sardines and tunas, in the Exclusive Economic Zone
(EEZ). Since 1997, industrial long liners have caught
193 metric tons per year of tuna and other fish in
Tanzania’s EEZ.

Due to the on-going threats of increased fishing
pressure, combined with the destructive fishing
practices used there is likely to be further deterioration
of the coral reefs of Tanzania unless drastic and decisive
measures are taken.

As mentioned in the section on coral reefs, the
frequency and severity of coral bleaching events is
likely to increase due to global warming. Such events
are expected to have serious consequences with respect
to the future health of coral reefs and the abundance of
their resources, though the extent of the degradation
that might be caused is unpredictable.

Management Options and Their Implementation

A comprehensive research and monitoring programme
on marine resources is required to determine the status,
distribution, abundance and value of the resources so
as to obtain baseline information for comparison in
future studies. Also, such in depth monitoring of the
landings will generate better relationships with the
fishing community.

Monitoring the size frequency of prawns caught in the
Rufiji delta is a way to make recommendations on mesh

MARINE FISHERIES
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size of net regulations. Also, detailed studies of the
industrial fishery will help to understand the overall
contribution of immature prawns to the catches from
the Rufiji delta.

Public education and awareness campaigns must be
conducted to raise and improve the general public’s
knowledge of fishery laws and their justification. There
must also be promotion of good practices, such as
avoiding the capture or collection of juveniles thereby
allowing them to grow to maturity.

Community-based marine reserves and protected areas
should be established in order to conserve and restore
marine diversity and fish populations. These programs
cangenerate income from responsible tourism and build
awareness of the need for conservation.

There is a long history of traditional conservation or
management in some coastal villages in Tanzania. This
has included seasonal octopus closures in the southern
Unguja Villages and restrictions on moving fishers
(dago) fishing in Menai Bay. They have also included
the reservation of village-front fishing grounds for
elders and the creation of special fishing areas that can
only be fished to generate money for collective
communal activities like special celebrations. These
latter two forms have been in practice at Bweleo, Uzi,
and Fumba. Encouragement of such traditional
management could assist in reducing overexploitation
of fishery resources.

In view of the nature of the fisheries in many parts of
the country and the capacity at government level in
Tanzania it is recommended that the co-management
route for coastal fisheries be done. Those will involve
the sharing of responsibilities between the government
and local resource users to manage the resources.

Prospects for Poverty Alleviation

The national fisheries policy recognises the role of
small-scale fishermen who catch most of the fish
consumed locally as well as for export market.
Therefore it aims at promoting, developing and
exploiting the fish sustainably in order to provide food
employment and income to fishermen.

Most of the fishermen along the Tanzanian coast are

poor as a result of various problems they face in relation
to capture and marketing of their products. One of the
biggest problems is reaching the markets due to poor
roads especially during the rainy season. Improvement
of roads could assist in increasing the income of
fishermen.

Improving and encouraging the use of appropriate
technologies in the post harvest handling and
processing of fish could improve the shelf life of fish
and fish products for local consumption and export. In
addition, modernising fish landing sites could assist in
alleviating this problem and increase the income of

fishermen. There is also poor distribution of credit
facilities to enable the fishermen to improve fishing
vessels and equipment.

Encouraging export of fish and fishery products so as
to meet the requirements of the international markets
is one method of advancing the fight against poverty.
Furthermore, to ensure the resources are preserved,
fishing under-utilised areas such as deep sea or
expanding aquaculture practices could be practiced.
Also, proper management of all human activities that
affect fisheries could help to reverse past trends in
fisheries decline and improve the livelihood of the
coastal communities.

Additionally, fishermen know the location of most of
Tanzania’s fishing grounds. However, to what extent
these reefs are utilised in terms of fishing effort and
the seasons during which they are visited still needs
investigation in order to be able to make policy
decisions.

MARINE FISHERIES

Fig. 4: Unprocessed  fish catch in Bagamoyo.
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WATER QUALITY

Good water quality is an important prerequisite for
virtually all social and economic activities that occur
in or around the aquatic environment including both
marine and freshwater ecosystems. For example,
economic activities like fishing and aquaculture are
only viable in an environment that is free from
contagion that may arise from pollution or other
contaminants. Similarly, tourism and other leisure
activities are especially sensitive to an aquatic
environment that is deemed to be of poor quality. Of
major local concern is the health impact of poor water
quality. Pollution of water bodies resulting from
improper discharge of waste such as sewage, solid
waste and industrial and agrochemicals has serious
consequences on the health of communities living in
the vicinity of or using food resources from such areas.

Water quality can also be
reduced by the
introduction of
sediments and other
material resulting from
natural events such as
storms and floods but
also through poor use of
the land. Tanzania loses
an estimated 10 to 100
metric tons of soil and
silt per hectare annually.
Poor land-use practices both inland and in coastal areas
negatively affect water quality. This includes large-
scale clearing of forests and grasslands, agricultural
practices of overgrazing and mining. Such practices
result in more rapid runoff, leading to soil erosion and
increased sedimentation in coastal areas causing the
reduction in quality of coastal waters. This has a direct
impact on the natural environment. Excessive sediment
loads in the water column reduce light penetration such
that light dependent plants are unable to survive.
Moreover, high sediment loads smother corals and
other organisms resulting in their deaths.

Similarly, drainage of irrigated farms and subsequent
discharge of such water into coastal waters may

contaminate these waters with excessive nutrients and
pesticide residues. Coastal habitats, such as mangroves
and coral reefs, are easily degraded by excess loading
of agricultural discharges as well as sewage borne
nutrients and organic matter. Eutrophication, also
resulting from excess nutrients, causes degradation of
water quality through oxygen depletion and general
organic over-loading.

Previous Condition and Threats (as of 2001)

Previous studies on water quality in Tanzania have
shown that the quality of coastal waters in most parts
of the country is relatively good. The exceptions were
the water bodies fronting major cities and towns such
as Tanga and Dar es Salaam, on the mainland, and
Zanzibar Town in Zanzibar. In Dar es Salaam, waste
from domestic and industrial sources had created
pollution hot spots in the harbour area and other
locations around the city’s waterfront. Untreated

sewage from Zanzibar Municipality was
discharged directly into coastal waters and this had
been reported to cause local pollution. Excess
discharge of nutrient-laden waters from a fertiliser
factory as well as from municipal sources and
discharge of effluents from sisal processing
factories were the principal cause of water quality
degradation in the coastal waters of Tanga. As a
result, proliferation of macroalgae caused by such
pollution was a common feature of the
municipality.

In Zanzibar Town coastal waters were reported to
have alarming levels of both feacal and total coliform
bacteria – far beyond the internationally accepted levels
for safe bathing. Nutrient levels were also higher than
normal. Discharge of untreated wastewater into the
coastal environment was principally responsible for the
observed water quality degradation in the waters
fronting the town.

Dar es Salaam, being the most populous city in
Tanzania, generated the most waste in the country.
Domestic sewage was the principal source of pollution
in the city’s coastal waters, especially the harbour area.
The pollution originating from the discharge of
untreated waste from the sewer system, pit latrines,
soak pits, small landfill sites and garbage dumps may
have found their way into the coastal waters. As a result

WATER QUALITY

Fig. 1: This beach in Bagamoyo has
become polluted due to fishing activities
taking place there.
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of this pollution, high levels of nutrients and faecal
and total coliform have been recorded in coastal waters.
Furthermore, heavy blooms of macroalgae are a regular
feature of near shore waters especially in the vicinity
of the northern end of Ocean Road beach.

Manufacturing industries were another source of
pollution in Dar es Salaam. Various industrial wastes
from Keko, Chang’ombe, Kurasini, Mtoni and Temeke
have been discharged untreated into the shores via the
Msimbazi Creek. These pollutants included chemicals
from textile industries such as dyes, paint wastes and
strong alkalis. Other pollutants included pesticides,
heavy metals, cyanides and detergents. Oil pollution
from the refinery at Kigamboni also contributed to the
waste load.

The principal threat to water quality in Tanzania coastal
waters stemmed from untreated municipal wastes. This
was especially true in the main coastal towns and cities.
The water quality outside these densely populated
mainly urban areas, though largely free from the impact
of domestic wastes, was under threat from agricultural
run-off, pesticides and fertilizers. Water quality in these
areas was threatened by chemical wastes and sediment
carried to the coast by rivers, especially during heavy
rains. The threat is worsened by poor agricultural
activities carried out upstream, deforestation and soil
erosion. A direct consequence of this is the smothering
of corals and other organisms, as well the reduction of
aesthetic value of the water, making it less attractive
for activities such as tourism and general recreation.
Poor water quality was therefore a significant threat to
emerging economic activities especially to coastal
tourism, which has a great potential in national
development.

Another potential threat to water quality in Tanzania
was that posed by petroleum exploration activities in
some coastal regions. These include the Selous Basin,
Rufiji River plain, Ruvu basin and Mandawa basin.
Leakage of petroleum resulting from such activities
could cause severe water quality degradation.

Condition and Threats (2003 Update)

Industrial and municipal waste, as well as runoff of
chemicals from upstream farming activities, are the greatest
sources of coastal water contamination. In most places,
chemical levels are not in violation of international water
quality standards, but the trend is toward increasing
deterioration. The greatest immediate risk has been
identified as rapid urban population growth rate since
untreated sewerage from large cities is one of the largest
sources of water pollution.

Since the publication of the last State of the Coast  in
2001, only a few studies on water quality have been
conducted in Tanzania. However, these give an
indication, albeit in a small way, of the present quality
of the coastal waters in some parts of Tanzania. For
example, the use of pesticides is prevalent in Tanzania
including in the Dar es Salaam District. In the city
proper, pesticides are mainly used in horticulture. Small
amounts of DDT and its derivatives have been detected
in the biota and water column in various sites in Dar
es Salaam that include the harbour area, R. Kizinga
and estuary, R. Msimbazi and estuary, Salender and
Ferry among others. However, the amount of the
pesticides found (6.6 – 53 ug/kg f.w.) was significantly
below the FAO/WHO maximum acceptable limits in
fish and seafood, which is 200 ug/kg f.w.

Studies have indicated that some economic uses of
coastal waters are themselves sources of water quality
degradation. Notable among these that have been
reported recently in the literature are fish culture and
tourism. Diminishing oxygen concentrations in earthen
mariculture ponds has been reported in Makoba Bay,
Zanzibar. This has been attributed to eutrophication,
which results from remineralisation of accumulated
organic matter on the bottom of the ponds. Since there
is a periodic but direct exchange of water between the
ponds and the sea one can assume that there is at least
a localised impact of mariculture activities in this area.

WATER QUALITY

Fig. 2: The Zanzibar Town coastline is fronted by hotels
and other buildings. The city is the cause of the
decreased water quality.



COASTAL ECOSYSTEMS & ENVIRONMENT18

This may also be true in other areas in Tanzania where

aquaculture is being practised.

Several activities, both economic and recreational, take
place in the coastal and marine waters. Economic
activities include tourism development, fisheries,
aquaculture, shipping and hydrocarbon exploration. At
the community level important economic activities that
are key to the sustenance of the daily lives of local
coastal inhabitants include, but are not limited to
artisanal fishing, seaweed farming, gleaning and
collection of various species of shellfish from the
intertidal zone and lime and salt production.

All of the present uses of coastal waters either benefit
from or are a threat to good water quality. However, of
greatest concern is the rapid increase in urban
population and of squatter developments making urban
centres the major source of land-based water quality
degradation activities including the use of coastal
waters for the purpose of discharging untreated
municipal wastes. Of particular concern are the waters
fronting such cities and towns as Dar es Salaam, Tanga,
Mtwara, Zanzibar and Chake Chake. Not surprising
then that these waters have the poorest water quality
standards in the country.

The rapid increase in population and industrialisation
of coastal towns and cities has also led to the generation
of more solid waste. Poor or inadequate management
of this waste means that only a small fraction is

collected and disposed of properly. Characteristically,
neighbourhood solid waste dumps are a
common feature in almost all major towns.
During the wet season rainwater drain
through these dumps and as a consequence
a high amount of nutrients, organic and
turbidity loadings end up in coastal water,
further reducing the water quality.

Projected Trends

Few measures, if any, have been taken to
remove sources responsible for the
degradation of water quality. Municipal and
industrial wastewater is still discharged
untreated into coastal waters and since no
treatment facilities are planned, this situation
will almost certainly prevail in the
foreseeable future. Similarly, no attempts

have been taken to curb the current accelerated rate of
urbanisation of the coastal areas. Given this situation
it is very difficult to see any improvement in the current
state of water quality in Tanzania especially in major
urban areas.

Prospects for Poverty Alleviation

As mentioned above, good water quality is an important
prerequisite for nearly all economic uses of coastal
waters. Given this fact, the maintenance of pollution
free coastal waters for tourism and for fisheries and
aquaculture activities should ensure the successful
development of these activities. The government has
placed major emphasis on the development of coastal
resources - coastal tourism, mariculture and natural gas
- in recognition of their increasing importance in
shaping the on-going fight for economic salvation and
the reduction of poverty.

SHORELINE CHANGE

About two thirds of the coastline of Tanzania has
fringing reefs, often close to the shoreline, broken by

SHORELINE CHANGE

Fig. 3: Mariculture ponds are a potential source of water quality degradation,
but they also provide a source of income to coastal people.
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river outlets such as the Rufiji Delta, Pangani, Ruvuma,

Wami and Ruvu.

Coastal erosion is a natural shore process in which the
boundary between land and water shifts in position
overtime i.e. the shift towards the land in which the
sea wears away a shoreline. In contrast to this, accretion
is a process in which sediments or sand are deposited.
The rate at which both erosion and accretion occur is
dependent upon the wind, waves, currents, tides,
vegetation, sand composition and geology specific to
a particular coastline. The causative factors are mostly
natural, but can also be intensified by human activities.
For example,  more than 8 million people in Tanzania
depend on the resources and ecosystems surrounding
the water. Activities such as dynamite fishing, coral
and sand mining, tree (mangrove) cutting, seaweed
farming, waste disposal and tourism have a marked
effect on the erosion of the coasts. Such activities occur
often in developing countries like Tanzania where
greater demands for food, land for settlements and
building materials are needed to sustain peoples’ lives.

In Tanzania, mangrove forests and coastal trees are
under pressure from peoples’ need for firewood and
construction. The mining of both coral and sand
weakens the coast’s natural protection against erosion.
Moreover, many tourists come to see the beautiful coral
reefs, oceans and beaches, an activity that boosts the
country economically yet is detrimental to coastal land
if unsustainably practised. This is of primary concern
to coastal development and management. With the loss
of land comes the degradation of habitats and
biodiversity. With an increasing population, Tanzania
coastal area is experiencing a serious decline in its
natural resources. The coastal environment needs to

be mapped and monitored if it is to be managed
sustainably. However, maps as part of baseline data
are sometimes outdated or not available at appropriate
scale for some uses. In order to safeguard the future of
these coastal resources, it is imperative to study the
extent of shoreline change in order to provide useful
information to decision-makers, researchers and other
stakeholders of coastal areas.

Factors Contributing to Shoreline Change in
Tanzania

The Tanzanian coast is dominated by sandy shorelines
and lagoon systems associated with large beach ridge
plains, especially in front of the Rufiji, Ruvu and
Pangani rivers. Reefs are currently found along the
coasts of Zanzibar, Pemba and in discontinuous
location all along the coast of Tanzania in the southern
sector.

The coast of Tanzania is influenced by the northerly
and southerly trade, or monsoon, winds. From May to
October, the Southeast trade winds blow with great
strength and constancy of direction. The Northeast
winds are weaker and blow from November to April.
The Southerly monsoons are said to strengthen the
northward moving East African Coastal Current, which
can possess a velocity of up to 2 m/s. This current is
only retarded, and never reversed, by the Northerly
monsoons. These winds have governed seasonal
trading between East Africa and Asia for more than
1,000 years. Furthermore, the seasonal change in
direction can cause accretion and erosion to occur at
different times each year.

Suspended sediment load data indicates a maximum
daily transport of approximately 1,000,000 tons.
Heaviest loads of sediment are related to flash floods.
The sources of this sediment and the characteristics of
the tributary basins are dependent on relief, geology
and seasonal rainfall regimes.

The entire coastline of Tanzania is characterised by
fringing reefs except in the vicinity of river mouths,
where there is a seasonal increase in suspended
sediment and falls in salinity, radiant energy and light
intensity. Inshore reefs are absent where the coastline
is formed of sand barriers such as those found at
Kunduchi. Most reef flats are not coral at all, but

SHORELINE CHANGE

Fig.1: Beach erosion at Jambiani.
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calcite-cemented coralline sands or beach rock.

The coast of Tanzania experiences a semi-diurnal tide
with two almost equal high tides and two low tides
during a lunar day (24.8 solar hours). While the ebb
and flood tidal movements tend to be self-balancing
on the open coast, individual features will influence
the extent of fluctuations. Tidal currents in estuaries
and areas with islands and sand spits such as at
Kunduchi are localised and important in their effect
on coastal and offshore shelf topography.

Interruption of sediment supply to the coastal zone
appears in many forms. The construction of protective
works disrupts sediment supply, such as the
construction of a dam on rivers, whose consequence is
to reduce the sediment supply to the coast through
trapping. In Tanzania, dams for the production of
electricity, irrigation and fisheries exist in most of the
rivers entering the Indian Ocean, e.g. the Pangani,
Wami and Great Ruaha Rivers.

The extraction of sand from feed rivers and streams
deprives the beaches of much needed sand and silt
required for maintaining equilibrium. Since the
beginning of the 1980s, there has been a boom in
construction all over Tanzania, especially in Dar es
Salaam. The boom in construction is obviously
associated with a great demand for construction
material such as sand, cement, coarse aggregate and
stone.

The consequence of cutting vegetation can be seen in

many places where developers decide to cut the
mangrove vegetation in search of a clearer and more
scenic view of the sea.

Trends in Shoreline Change

Both accretion and erosion have occurred throughout
the coastline of Tanzania. However, from the few
studies that have been done, it has been seen that
increased human activity along the shoreline has
increased the rate of erosion. For example, the
destruction of the coral reefs around Maziwi Island
(off the coast of Tanga) led to such severe erosion that
the island disappeared in 1987.

Zanzibar has experienced both erosion and accretion.
In the Kigomasha Tondooni area the shoreline has
receded by 50 m since 1977. On the other hand, the
southern part of Nungwi showed accretion of 40-50 m
since 1947.

In Dar es Salaam during the March-May rainy season,
accretion of up to 30 cm has been noted. However, in
August, beaches have been found to erode up to 2 m.
Thus the overall impact of these seasonal events is still
erosion. This does vary between specific areas on the
coast due to specific local factors. For example, some
areas (such as the site of the old Africana Hotel)
experience accretion during the August high tides. This
information does indicate, however, that changes in
the shape of the coastline are taking place.

Management Options and their Implementation

Sustainable coastal zone management is an
interdisciplinary field of study combining mainly
public/social administration, business administration/
the owner and civil (coastal) engineering. As such there
is a need for an integrated approach to the problems of
shoreline change.

Strategy 1: The need for legislative and administrative
framework.
A survey conducted along the entire coastline of
Tanzania shows that various structures have been
erected close to or on beaches and dunes. Due to
shoreline retreat, these structures are threatened by the
advancing sea. Although the primary responsibility for

SHORELINE CHANGE

Fig. 2: Most of the erosion around Dar is caused by the
extraction of sand for construction and the removal of
vegetation in order to develop the shoreline.
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dealing with coastal erosion at a given location rests
with the landowner, a statutory law which will vest
powers in specific local authorities and bodies should
be passed. This law, which could be known as The
Coast Protection and Management Act, will have the
function to define, protect and regulate the use of the
shore areas. In particular, it should ensure and safeguard
the public nature of the beaches, preserve its natural
features and balance the need of development with
conservation.

After the enactment, a department of the Government
should administer the legislation such as the ICM Unit
(ICMU) or a Coastal Marine Management Authority.
This department must spearhead co-ordinated planning,
finance and administration. It should be the duty of
this body to define the rights, obligations and
responsibilities of all parties concerned in coastal
development. One of the priority tasks of this body,
immediately after its formation, should be a survey to
identify Erosion Prone Areas (EPAs) and compile a
coastal vulnerability database containing information
on several variables relating to inundation and erosion
risks of the different areas along the entire coastline.
Local authorities should obtain the views of the Coast
Directorate with respect to town planning matters
affecting land in the EPAs. Property holders should
require a permit to erect or alter buildings in the EPAs.
Once EPAs have been identified, buffer zones of the
appropriate width are determined to define areas where
controls are required.

Strategy 2: The need for establishing a Coastal
Observation Programme
The next step following the identification of EPAs is
the establishment of a Coastal Observation/Monitoring
Programme. This programme will contribute to
technical aspects of the Coast Directorate’s operations
and management. Its functions should be to:
·Establish an extensive data collection programme.
·Collect and archive historical, geological,
geomorphologic, botanical and meteorological aspects
of the entire coast as well as normal engineering
aspects.
·Install storm tide recorders at all major coastal
population centres as the basis of a warning and
response for impeding disasters from tropical-cyclone-
induced storm surges.

It is also important to collect data on the socio-

economic characteristics of the study area and to
develop scenarios of their future development. Once
the data is collected, it can be added to the up and
running GIS database.

SHORELINE CHANGE CASE STUDY

OF KUNDUCHI SHORES: Change
Detection Using Remote Sensing and

GIS Methods

Shoreline erosion is an issue of concern in coastal
management. This study addresses the problem of
shoreline erosion using the science and technology of
Remote Sensing and GIS. Mapping the coastline and
conducting various spatial analyses for change
detection becomes crucial for providing information
to decision-makers, researchers and other stakeholders.
Remote sensing and GIS techniques have therefore
been used in this study to compare aerial photographs
of different years in order to determine extent of
shoreline changes in Kunduchi shores.

The Kunduchi coastal area, just north of Dar es Salaam
is an example of shoreline change partly resulting from
human activities. Kunduchi beach is located
approximately 18 km north of Dar es Salaam harbour.
The shoreline dynamics of Kunduchi beach are largely
natural processes, but human activities have likely
contributed to the increase in coastal erosion.

Many resort hotels and residential buildings are located
at Kunduchi beach (including White Sands Hotel,
Bahari Beach Hotel, Water World, and Beachcomber
Hotel). Serious shoreline erosion has caused damage
to property and vegetation, particularly hotels and
coconut trees that used to dot the shoreline. The
economic cost of erosion and accretion has not been
estimated, but this is an area of very high land and real
estate value. The past and potential future costs of
property loss from unexpected shoreline changes are
immense.

The beach in Kunduchi area is gently sloping and there
are shoals offshore. The shoreline is continually

SHORELINE CHANGE CASE STUDY
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changing. Processes of erosion, sediment transport and
accretion are very evident and common to the area.
Coastal erosion has threatened a lot of public and
private property along the shore, forcing some beach
hotel owners to reclaim big areas of land by pushing
further into the ocean. While shoreline dynamics are
largely natural processes, human activities within the
area have likely contributed to the increase in coastal
erosion. This includes: mangrove cutting and
destruction of offshore reefs by dynamite fishing, both
of which act as natural barriers to wave action. Practises
of beach seining (which destroys seagrass beds that
normally help to stabilise the substratum), construction
on the coast, beach activities (including driving cars
on the beach) and sand mining in streams that lead
into the ocean also contribute to the erosion. In addition,
a factor external to local human activities is the sea
level rise brought about by global warming.

SHORELINE CHANGE CASE STUDY

Results

The results of this study
are presented in form of
photomaps and a table.
They are presented based
on the analysis from aerial
photographs and the GPS
measurements.

Shoreline changes in the
Northern Kunduchi-
Manyema Creek between
1981-2002
Between these periods the
results of the shoreline
changes show that about
6.4 acres of land has been
eroded from the shore in
the northern part of the
creek (Fig. 1). From this
map one can clearly see
the Kunduchi Beach Hotel
buildings, just off the
current shoreline
represented by a red line.
In 1981, the groynes were
not yet constructed since

there was not much shoreline erosion. The actual aerial
photograph of 2002 that has been used for the analysis
is on the lower right corner of map 3 below.

Shoreline change results in the Southern Kunduchi-
Manyema Creek between 1981-2002
Figure 2 shows the significant changes that took place
during this period. Red and blue lines represent the
shoreline in 1981 and 2002 respectively. There was
shoreline erosion of about 1.51 acres in areas denoted
by letter “B” on the map. There was, however, accretion
of about 5.45 acres at the same time in areas denoted
by letter “A”. Further accretion occurred between 1992
and 2002, forming a piece of land of about 6.90 acres
which protrudes northwards. In this particular area we
observed regeneration of vegetation such as bushes and
exotic trees which were more than 10 metres tall.
Between 1981 and 2002 shoreline erosion destroyed
about 1 acre of mangroves from the area denoted by
letter “C”.

Fig. 1: Shoreline changes between 1981 and 2002 (Northern part of Kunduchi-Manyema Creek).
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SHORELINE CHANGE CASE STUDY

Shoreline changes in other parts of Kunduchi
Figure 3 (on the next page) shows the shoreline changes
between 1981 and 2002 from the former site of the
Africana Hotel to the Water World Hotel. There have
been considerable shoreline changes in this particular
area. The blue and red lines represent the shoreline in
1981 and 2002 respectively.

Letters A, B, C and D represent areas where
measurements for shoreline changes were made. At
point A, near Beachcomber Hotel, the shoreline erosion
that took place caused the shoreline to shift by about
52 m. At point B, we decided to measure the distance
from the shoreline to a road going to the former
Africana hotel. It was found that in 1981 the shoreline
was about 78 m from this point at the road. However,
in 2002 shoreline erosion has reduced this distance to
36 m. So the shoreline has shifted by 42 m from this
particular point at the road. At point C the distance of

Fig. 2: Shoreline changes between 1981 and 2002 (Southern part of Kunduchi-Manyema
Creek).

shoreline changes is 29 m and 40 m at point D.

Discussion

The shoreline erosion has been very alarming in the
northern part of Kunduchi-Manyema Creek. Between
1981 and 1992, about 5.03 acres of land was eroded
from the shore. This number increased to more than
6.4 acres by the year 2002. Some of the buildings have
collapsed near Kunduchi Beach Hotel, especially in
areas closer to the fish market, causing damage and
loss of property and investments. Previous efforts of
controlling shoreline erosion through construction of
groynes seem to have failed. Some of the groynes have
been washed away and others are left a distance from
the current shoreline, showing that erosion is still taking
place.

As a result of shoreline
erosion at Kunduchi Beach
Hotel, stone structures have
been constructed along the
shore to control erosion. In the
southern parts of the creek
there have also has been
serious shoreline erosion
between the study periods. In
addition to the collapsed
properties, shoreline erosion
removed the mangroves on
the southwest side especially
between 1981 and 1992.
About 1 acre of mangrove
was washed away along the
riverside near the river mouth.
The people interviewed also
mentioned that mangrove
removal occurred in this area.

The other phenomenon along
with shoreline erosion is the
accretion that is taking place
in the southern part of the
creek. As a result of accretion,
the southern part protrudes
northwards, forming a piece
of land of about 6.95 acres.
According to measurements
from GPS, vegetation such as
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trees and bushes covering an area of about
5.53 acres have generated in this piece of
land. In fact, there is more vegetation than
there used to be in 1981. It appears that the
soil characteristics have changed and this
piece of land has stabilised. However,
monitoring and further studies are
recommended.

Conclusion

It has been observed that shoreline changes
in the study area result from both erosion
and accretion. There has been more
shoreline erosion in the northern part of the creek
than the southern part. The study has shown that,
apart from the creek area, other shoreline areas in
Kunduchi have also been affected by shoreline
erosion for the whole study period of about 20 years.

The use of remote sensing
data and GIS has enabled
us to determine the
shoreline changes in the
study area. This has proved
that remote sensing is an
effective technique in
shoreline monitoring
applications and therefore
it should be given more
attention by researchers
and other scientists; and
applied in other
environmental and natural
resources monitoring
studies. Management of
coastal environment and
resources in Tanzania take
advantage of remote sensing
and GIS techniques.
Continued shoreline change
monitoring is important
for providing more
information and
understanding of the
changes taking place at
Kunduchi-Manyema creek
and the Kunduchi shores in
general.

We conclude from this example that shoreline
surveys, monitoring and coastal land use planning
are invaluable to reduce or avoid the risk of
economic losses resulting from a lack of firm
knowledge about shoreline processes and change.

Fig. 3: Overview of Kunduchi shoreline changes between 1981 and 2002.

SHORELINE CHANGE CASE STUDY

Year
Erosion in Northern
Part of Creek (Area

in Acres)

Erosion in
Southern part of

Creek (Area in
Acres)

1981-1992 5.03 2.80

1992-2002 1.67 0.30

1981-2002 6.48 2.56*

Fig. 4: Quantification of shoreline change in the Kunduchi-Manyema Creek
during the period 1981-2002
* Includes an area of mangrove loss which equals 1.05 acres.
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COASTAL ECOSYSTEMS &
ENVIRONMENT IN THE ICM

STRATEGY

The National ICM Strategy provides a framework and
process for linking different sectors and harmonising
their decisions about the management of coastal
resources and the environment. It supports
decentralisation and existing initiatives working to
conserve, protect and develop coastal resources. The
Strategy provides a basis and mechanisms for decision-
making across sectors concerning the conservation and
sustainable use of coastal and marine resources. In the
absence of an improved management system, the
cumulative impact of development will eventually lead
to reduced water quality and supply, reefs stripped clean
of fish, lost mangrove habitat, coastal erosion, and
restricted public access to resources and livelihood
opportunities.

Seven specific strategies to address six priority issues
provide the strategic framework for action in the
National ICM Strategy. All strategies relate back to
coastal ecosystems and the environment directly or
indirectly. They all attempt to balance enhanced
conservation with continued use of coastal resources
as well as new pathways of environmentally sound
development that will reduce poverty, vulnerability, and
increase the well being of rural coastal communities.

Some of the means to achieve this balance include local
level integrated planning and management (Strategy
1) and stakeholder involvement in the coastal
development process and the implementation of coastal
management policies (Strategy 6).

Strategy 2 calls for innovative ways to be devised to
create and promote the sustainable development of
economic uses of coastal resources. There is ample
potential for the development of such economically
beneficial uses of coral reefs, particularly in terms of
ecotourism and improved fisheries.

Strategy 3 aims to conserve ecosystems while still
benefiting from sustainable resource use. This is very
relevant to critical habitats such as coral reefs,
mangroves and estuaries. There is significant

degradation of reefs and reef fisheries in Tanzania,
therefore definite steps need to be taken to conserve
and restore these precious habitats so that coastal people
will continue to benefit from the resource.

Moreover, according to Strategy 4, Special Area
Management Plans (SAMPs) can be established in
critical areas of economic interest which are vulnerable.
This may encompass unique and high value marine
ecosystems (e.g. coral and mangrove ecosystems), or
areas subject to special threats of shoreline change and
natural hazard resulting from coastal development.

Fundamental to the conservation and sustainable use
of coastal ecosystems and the environment is scientific
and technical information to inform ICM decisions
(Strategy 5). This strategy recognises that sustainable
development requires access to data and understanding
about the environment and natural resources, human
patterns of land use, and resource use trends.

COASTAL ECOSYSTEMS & ENVIRONMENT IN THE ICM STRATEGY

The National ICM Strategy

Strategy 1: Support environmental planning and
integrated management of coastal resources and
activities at the local level and provide mechanisms
to harmonise national interests with local needs.

Strategy 2: Promote integrated, sustainable and
environmentally friendly approaches to the
development of major economic uses of the coastal
resources to optimise benefits.

Strategy 3: Conserve and restore critical habitats and
areas of high biodiversity while ensuring that coastal
people continue to benefit from the sustainable use
of resources.

Strategy 4: Establish an integrated planning and
management mechanism for coastal areas of high
economic interest and/or with substantial
environmental vulnerability to natural hazards.

Strategy 5: Develop and use an effective coastal
ecosystem research, monitoring and assessment
system that will allow available scientific and
technical information to inform ICM decisions.

Strategy 6: Provide meaningful opportunities for
stakeholder involvement in the coastal development
process and the implementation of coastal
management policies.

Strategy 7: Build both human and institutional
capacity for inter-disciplinary and intersectoral
management of coastal resources.
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MARINE PROTECTED AREAS AND
CONSERVATION EFFORTS

Coastal conservation initiatives and marine protected area (MPA) management provide a means for managing
coastal and marine resources and achieving the dual objectives of sustainable development and conservation of
marine biodiversity. Establishment of an efficient network of national or transboundary MPAs and restoration of
fisheries to sustainable levels are recommendations of the World Summit on Sustainable Development and the
New Partnership for Africa’s Development (NEPAD).

The National ICM Strategy offers an opportunity for the coordination of marine parks and place-based conservation
initiatives with a broader policy framework focused on the conservation of natural resources, on ensuring food
security, and on supporting poverty alleviation and economic growth.

Coastal and marine protection takes a variety of forms in Tanzania. A group of marine reserves, known as the
Dar es Salaam Marine Reserves System which encompasses four small islands, were designated in 1975. The
Marine Parks and Reserves Act of 1994 provided the first guide on the establishment and the institutional
mechanisms for the management of parks and reserves. Chole Bay and Tutia Reef (Mafia Island) were incorporated
in the Mafia Island Marine Park, which was legally established in 1996.
The Mnazi Bay Marine Park was gazetted in 2000. These MPAs consist
of relatively large, multiple use MPAs that are very much like small-scale
models of integrated coastal management. The need to balance the
protection of the natural resource base while maintaining the local
communities’ right to resources has necessitated the adoption of this
management approach.

Protected areas are declared under separate legislation in Zanzibar and
Pemba. The Menai Bay Conservation Area off the south coast of Zanzibar
was established in 1997 and is one of a number of new marine protected
areas being operated at the local level, with local government and
community involvement in park utilization and management. Misali Island Marine Conservation Area is
located 10 km off the west coast of Pemba. The Misali Island Marine Conservation Project involves 36 villages
on Pemba in conservation activities. The Jozani-Chwaka Bay Conservation Area is located 35 kilometers
southeast of Zanzibar town. A proposal to upgrade the status of the Jozani Forest Reserve to a National Park
would expand the area from 2,500 to 5,000 hectares and extend to the Chwaka Bay mangrove system.

Community-based marine protection as in Tanga, Muheza, and Pangani Districts under the direction of the
Tanga Coastal Zone Conservation and Development Program (TCZCDP). Other community-based coastal
and marine management initiatives include the Kinondoni Integrated Coastal Area Management Programme,
the Rural Integrated Project Support, and Rufiji Environment Management Project. Community-based
management is based on the idea of empowering communities to care for their own resources.

A second form of marine protection is found in Zanzibar where there are small protected areas managed by
private companies with the agreement of government. They include Chumbe Island Coral Sanctuary, a private
nature reserve managed by Chumbe Island Coral Park, Ltd., and Mnemba Island Marine Reserve, managed by
Conservation Corporation Africa.

“As an Administrator, the greatest
challenge is balancing the very
high dependency of villages in
the Park on natural resources
with the goal of lessening the
impact on resources through
conservation and alternative
livelihoods,” George Msumi,
Warden, MIMP




