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MARINE LIFE AS A RESOURCE

These living resources are critical to the ecosystems in which they live, as well as to the
coastal communities which can use them for economic gain. Plankton and seagrass, for example,
form the basis of marine ecosystems by being primary producers and providing nursery and
breeding areas for other organisms. Plankton diversity and productivity have been found to be
fairly high in Tanzania. While this is positive for the marine ecosystems indicating their good
health, it can also be potentially dangerous when blooms of harmful plankton occur. By trapping
sediment and providing nursery grounds for fish, seagrass beds play a vital role in the health of
the marine environment. They are, however, under threat from human activities.

On the other hand, marine mammals and sea turtles are an important draw for tourists, while
sea cucumbers are a potential export product. All species of sea turtle found in Tanzania are
endangered because they are threatened by many human activities. Many management options
are available and the key for their success lies in the involvement of local communities. Marine
mammals are endangered by increasing boat traffic. Any tourism activities must be managed
to ensure that their habitats are not compromised. The role of sea cucumbers in the coral reef
ecosystem is largely unknown. In order to ensure their continued well being, harvesting must
be managed sustainably.
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MARINE MAMMALS

Marine mammals are warm-blooded animals that spend
the majority of their lives in or near the sea. The key
characteristics of mammals are being warm-blooded,
having at least a few hairs, nourishing young with milk,
and giving live birth to young.

An outstanding diversity of marine mammals exists in
Tanzania. The most commonly seen is the dolphin
(pomboo). However, there are other marine mammals
such as whales (nyangumi) and dugongs (nguva),
which are also known as sea cows or manatees.

Out of the ten species of dolphins found in the Western
Indian Ocean eight species have been reported in
Tanzania waters. They are: Indo-Pacific bottlenose
dolphin (Tursiops aduncus), bottlenose dolphin
(Tursiops truncatus), Indo-Pacific humpback dolphin
(Sousa chinensis), spinner dolphin (Stenella
longirostris), pan-tropical spotted dolphin (Stenella
attenuata), Risso’s dolphin (Grampus griseus), rough-
toothed dolphin (Steno brendanensis), and Sousa
plumbea which is a sub-species of the Indo-Pacific
humpback dolphin. They are typically found in
Zanzibar, Mtwara, Bagamoyo and Tanga.

In Tanzanian waters there is very little information on
the occurrence, distribution and abundance of whales,
although humpback whales (Megaptera novaeangliae)

are often sighted
off the coast
particularly on the
East Coast of
Zanzibar and
Tanga between
October and
D e c e m b e r .
Several humpback
and sperm whales
( P h y s e t e r
macrocephalus)

have also been sighted by fishermen or travelers in
ships near Tanzania. Other species of whales which
have been observed in Zanzibar waters are the killer
whale (Orca), the pygmy sperm whale (Kogia
breviceps) and another species of sperm whale
(Physeter macrocephalus).

Fig. 1: Humpback whales are known to
frequent the Zanzibar coast.

Fig. 2: Dolphin species found in Tanzanian waters.
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The dugong
(Dugong dugon) is
believed to be
almost extinct in
T a n z a n i a .
H o w e v e r ,
anecdotal reports
suggest that these
animals are still in
existence in the
southern part of

Tanzania near Kilwa and Mafia as well as in the
northern part of Pemba. For example, there were 10
reported dugong sightings by Mafia fishermen in 2001-
2002 (Muir and Abdallah 2002).

Condition and Threats (2003 Update)

Marine mammals in Tanzania suffer direct and indirect
attacks as well as habitat degradation due to
anthropogenic activities. Though hunting for dolphins
has reduced somewhat, they are still sought for local
consumption and bait.

The incidental catch of cetaceans (dolphins and whales)
in gillnets is a major cause of mortality, as these nets
are used to catch large species of fish such as tuna,
billfish and marlin. The increased use of these nets in
Tanzania is likely to maintain or increase the threat to
these large animals. About 93 dolphins were caught in
gillnets in the year 1999 a majority of them from
Nungwi where the gillnets are common fishing
equipment (Amir et. al., 2002). This number is high
enough to have a negative impact on local populations.

Cetacean species distribution is poorly understood.
There is very little information on the occurrence,
distribution and abundance of whales in the coastal
waters of Tanzania. On going research activities in
Menai Bay using photo techniques suggest the
existence of approximately 150 bottlenose and 75
humpback dolphins in Menai Bay, Zanzibar (Stensland
and Berggren in prep.).

A pilot aerial survey to investigate the occurrence of
marine mammals around Zanzibar was conducted in
March 2000 with some very interesting results. The
survey recorded a total of eight species in 17 hours of
flying; Cuvier’s beaked whale, bottlenose whale, sperm

whale, Indo-Pacific bottlenose- and humpback dolphin,
spinner dolphin, Risso’s dolphin and rough toothed
dolphin (Berggren 2000). The results from the pilot
aerial survey are extremely encouraging regarding the
diversity of species and in revealing some rarely sighted
or studied species such as the beaked whales. This
indicates that coastal waters of Tanzania provide unique
opportunities to conduct research, not possible in other
areas of the world. It also presents the possibility for
dolphin and whale tourism on new species and in new
areas of the region.

Projected Trends

Due to the increased fishing pressure it is possible that
fisheries could pose another danger, for they may
compete with marine mammals for the same fish and
in the process reduce the fish populations that marine
mammals depend on for food. This aspect is yet to be
investigated in Tanzania. Marine mammals cannot
survive without a plentiful food supply, so overfishing
presents a real danger to the health of the marine
ecosystem, especially when marine environments are
also beset by pollution and other forms of habitat
degradation.

Pollution poses a threat to marine mammals in many
forms. Plastic debris, can become entangled around
the snouts and necks of dolphins preventing proper
breathing and feeding. Razor-thin nylon fishing lines
slice off flukes and fins of whales and dolphins that
have become entangled in them. Oil spills, may kill
and injure hundreds or even thousands of marine
mammals and birds. Direct damage includes the oiling
of their skin which destroys their insulating properties;
injury to internal organs through ingesting oil,
especially as a result of cleaning it off their body; and
pneumonia from inhaling it.

Bottlenose dolphins and other marine mammals are
threatened by industrial pollution (from sources such
as heavy metals, PCBs and other organic pollutants)
and the destruction of coastal habitats by agricultural
runoff and other forms of environmental degradation.
Marine mammals are also threatened by increasing
vessel traffic. A prime example is dugongs. Vessels
often strike these slow-moving, surface-dwelling
herbivores, scarring them for life or killing them.

Fig. 3: Dugong populations in
Tanzania are at the brink of extinction.
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Most marine mammals are highly sound-oriented
creatures. Whales and dolphins in particular rely on a
form of sonar, echolocation, to sense their
surroundings. Human activities such as dynamite
fishing and the increasing level of engine noise from
everyday boat tourism activities and ship traffic may
have long-term debilitating effects on marine mammal
hearing, as well as disruptive effects on their social

lives and foraging
habits.

Dolphin watching
though regarded as
a sustainable non-
c o n s u m p t i v e
alternative to the
direct exploitation
of cetaceans has in
recent years been
u n c o n t r o l l e d
which can
p o t e n t i a l l y
threaten dolphin
populations if

allowed to continue. Sexually mature females are more
susceptible than males to human disturbance during
the calving season when nursing their calves.

Management Options and Their Implementation

In order to conserve the marine mammals, there is a
need to introduce regulations that will assist in better
management of these resources. Also more studies need
to be conducted to understand these animals better.
There are several management options that could be
implemented for marine mammal protection. Watching
the dolphins and dugongs in their natural habitats can
be exciting but care needs to be taken to avoid
disturbing the animals as this could interfere with their
normal behaviour. Therefore producing guidelines for
dolphin tourism has been an advance towards
protection of these animals. According to the guidelines
carefully managed dolphin and dugong tourism has the
potential to provide a regular and sustainable income
to local communities while helping to protect the
dolphins and to support education and conservation.
Some safety rules include:

·  Drive boats slowly with a steady speed
·  Do not swim after or chase the dolphins or

dugongs
·  Do not feed the dolphins or dugongs
·  Do not throw plastic bags in the vicinity of

dolphins or dugongs

Community participation in protection of these animals
will help motivate communities to protect dolphins,
dugongs and other marine life. For example, the
community-based Marine Turtle and Dugong Research
and Habitat Protection Programme on Mafia Island has
involved members of the community in collecting
information about dugongs.

Prospects for Poverty Alleviation

Proper management of dolphins could help to reverse
past trends in the decrease in numbers or disappearance
of certain species. However, constant effort is required.
The Marine mammal project could assist in these
efforts.

Dolphin tourism has become one of the most important
attractions for tourists when considering travel to
Zanzibar and East Africa. It is conceivable that an
expansion of dolphin tourism (new sites and the
development of whale tourism) will make this one of
the most important industries in the region. However,
the industry will only become sustainable if it is closely
and responsibly managed. Furthermore the
involvement of women in the dolphin tourism industry
could help equalise the gender imbalances found in
coastal communities.

If dolphin tourism is managed well it could have a great
positive impact on the economy of coastal
communities. Other types of tourism could then follow
using a similar model. The involvement of coastal
people in management efforts would greatly improve
their economic well being.

SEA TURTLES

Turtles locally known as “kasa” are a group of
vertebrate animals belonging to the order Testudines.

Fig. 4: Swimming with dolphins can
threaten dolphin populations.
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Like snakes, lizards
and crocodiles, they
are reptiles (Class
Reptilia). Turtles
are the oldest living
group of reptiles,
first appearing
about 200 million
years ago. Like the
other orders of
reptiles, turtles are
cold-blooded, have
scaly skin and lay
eggs with a yolk and
tough outer
covering.

Marine turtles occur
in tropical and
temperate seas
throughout the
world. They vary in
size and habitat
preference. Today,
many species of
turtles are
threatened with
extinction. Human
activities, such as
habitat destruction
and over-
harvesting, are the
main causes of
d i m i n i s h i n g
populations. For a
long time marine
turtles have been
used as food. Even
today, in some
villages such as
Matemwe in
Unguja Island you
can still be offered
a menu of turtle
meat when you visit
the local homes
despite all efforts to
conserve them. The
eggs and meat from
sea turtles are also

consumed by humans and are considered aphrodisiacs
in some communities. The eggs of many endangered
sea turtles are still collected by poachers.

All five species of sea turtle found in the West Indian
Ocean have been sighted in Tanzanian waters. These
are the Green turtle, Hawksbill turtle, Olive Ridley
turtle, Loggerhead turtle and Leatherback turtle. Two
of the five species, Green and Hawksbill, are known
to nest on the Tanzanian beaches.

Sea turtles are under threat the world over and Tanzania
is no exception. Their populations are estimated to have
declined by 50% to 80% in the last fifty years (Slade
2000). The Leatherback and Hawksbill are classified
(by the IUCN) as “Critically Endangered” because of
a population decline of over 80% in the past 50 years
while the others are categorised as “Endangered”. All
are listed on Appendix I of the Convention on
International Trade in Endangered Species of Wild
Fauna and Flora (CITES), which prohibits international
trade in the species on the list.

Condition and Threats (2003 Update)

There is long history of exploitation of sea turtles in
the Indian Ocean. People in Tanzania have traditionally
used turtles for food and medicinal purposes. Zanzibar
had a reputation as one of the world’s major
clearinghouses for tortoise shells (from the Hawksbill
turtle). Records show an average export of 2600 kg
per year in 1891. This trade is no longer in existence

Hawksbill turtle

Green
turtle

Leatherback
turtle

Loggerhead turtle

Olive
Ridley
turtle

Fig. 1: Sea turtle species found in
Tanzania.

Fig. 2: Discarded turtle shells in Mtwara.
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but still the populations of sea turtles in Zanzibar have
declined to a fraction of what they once were due to
various human impacts (Khatib and Jiddawi 2002,
Slade 2000).

The main threats to turtles apart from natural predators
are accidental capture in gill nets (or jarife), slaughter
of nesting females, egg harvesting and disturbance of
nesting beaches through construction. Turtles are still
secretly hunted by the local population for food or for
traditional medicine, which is believed to increase life
and induce fertility and strength.

About 85 dead turtles were recorded in Mafia in
incidental capture in gill nets and occasionally
surrounding (or seine) nets and long lines. Meat is sold
in Kilindoni for between Tsh 4000 and Tsh 9000 (US
$4 to $9) per turtle according to size. The turtle flippers
are sold for Tsh 1000 (US $1) each (Muir 2002).

For the whole of the Mafia area, it is estimated that
between 1000 and 2000 turtles are caught a year (Muir
2002). A total of 6,918 young turtles successfully
hatched in Mafia in 2001 (Muir 2001). Recently turtle
nests were recorded around Mbudya island marine
reserve near Dar es Salaam as an effort of conservation
activities around these areas.

Additional research on Mafia Island has recorded 231
nests since 2001, the majority of which were Green
turtles, with only 9 nests belonging to Hawksbills.
Loggerhead turtles have also been sighted, though they
do not breed on Mafia. The estimated number of
breeding females based on the number of nests is slated
at 70-100 Greens and 3-5 Hawksbills. Between 2001
and 2002 the percentage of nests successfully hatching
increased by 40% with an overall success rate of 59%
for the two-year period. Part of the increasing success
rate may be due to the large decline in egg poaching
which decreased from 49% of nests in 2001 to 5% in
2002 (Muir and Abdallah 2002). Early 2003 reported
50 Green turtle nests in Mafia of which 41 have
hatched, 2 were poached, 2 were eroded by the sea
and 3 were predated on.

Interestingly, it was found that the turtles tended to
nest away from the main areas of activity by the fishers
on the island. During the northeast monsoon turtles
nested in the west coast of Mafia when fishers move
their camps elsewhere on the island because of rough

conditions. During the northwest monsoon the turtles
nested mainly on the east coast when the fishers return
to the west coast of the island.

Tourism and hotel development along the coastline in
Zanzibar has contributed to destruction of nesting
beaches. Many hotels have been built on former nesting
beaches in Unguja and Pemba. As a result there is a
marked decline of turtle nesting in those areas. For
instance, Kiwengwa beach on the northeast coast of
Unguja, an important turtle-nesting beach, has been
rendered almost totally unusable for turtles as a result
of hotel development. Kiwengwa now has 6 operating

hotels. All hotels
have sun beds on
the beach and
some have beach
umbrellas. A
fishermen survey
in the early 90s
established that
about 20 nesting
occurred per year
in this area, but
b e t w e e n
November 1992
and May 1993

only 9 nests were observed. From 1999 to 2002 no
nests have been recorded along these beaches.

Projected Trends

Each year thousands of hatchling turtles emerge from
their nests along the Tanzanian coast and enter the
Indian Ocean. Usually only an estimated one in a
thousand will survive to adulthood. The natural
obstacles faced by young and adult sea turtles are
staggering, but it is the increasing threats caused by
humans that are driving them to extinction.

In many villages in Tanzania, people still harvest sea
turtle eggs for consumption though it is done in hiding.
It is illegal to take eggs, but enforcement is lacking,
poaching is rampant, and the eggs are often still
collected.

Each year, hundreds of turtles become entangled in
fishing nets and drown. Shrimp trawling probably
accounts for the incidental death of more juvenile and

Fig. 3: Sea turtles often nest on
beaches like this one in Mafia. The
development of hotels along these
beaches keeps turtles from nesting
there.
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adult sea turtles than any other source. In some
countries shrimpers are required to put Turtle Excluder
Devices (TEDs) in their trawl nets. Unfortunately, not

all fishermen
comply with the
law, and sea turtles
continue to drown
in shrimp nets.
The use of TEDs
is not yet a law in
Tanzania.

Thousands of sea
turtles die from
eating or

becoming entangled in non-degradable debris each
year, including packing bands, balloons, pellets, bottles,
vinyl films, and tar balls. Trash, particularly plastic bags
thrown overboard from boats or dumped near beaches,
are deadly meals for turtles.

Nesting turtles once had no trouble finding a quiet,
dark beach on which to nest, but now they must
compete with tourists,
businesses and coastal
residents for use of the
beach. Tanzanian beaches
are increasingly being
lined with seaside hotels
and houses. Lights from
these developments
discourage females from
nesting and cause hatchlings to become disoriented and
wander inland, where they often die of dehydration or
predation.

Pollution can have serious impacts on both sea turtles
and the food they eat. New research suggests that
fibropapillomas, a disease now killing many sea turtles,
may be linked to pollution in the oceans and in
nearshore waters although this disease has so far not
yet been recorded in Zanzibar. When pollution kills
aquatic plant and animal life, it also takes away the
food sea turtles eat. Oil spills, urban runoff of
chemicals, fertilisers and petroleum all contribute to
water pollution.

In January 2001, the Mafia Island Turtle (& Dugong)
Conservation Programme (MITDCP) was initiated on
Mafia and its associated islands to promote the long-
term survival of sea turtles through proactive
community protection.

One of the most important achievements in efforts to
conserve turtles in Zanzibar was the establishment of
the Zanzibar Sea Turtle Conservation Committee
(ZSTCC) in February 2002 as a recommendation of
the Sea turtle recovery plan for Zanzibar.

Since 1990, Zanzibar has made efforts to conserve sea
turtles. A successful campaign on local trade in turtle
products culminated in the symbolic burning by the
government of many turtle shells which took place in
1995. Prior to that these products were sold openly in
Zanzibar.

Tag returns provide important information on the
migration routes of breeding turtles. Fifteen tags have
been recovered in Zanzibar between 2001 and 2002.
The tags were from nesting females tagged in the
Seychelles (7), Comoros (92) and South Africa (5). In
Mafia 9 tags were returned to the Mafia programme
from turtles caught in gill nets, 4 from South Africa, 2
from Comoros and 3 from the Seychelles.

The threats to turtles, from accidental capture in gill
nets, egg poaching, hunting of nesting females and
habitat disturbance, are currently being addressed
through regular beach patrols, a nest protection scheme
and awareness campaigns.

The current management of sea turtles is through the
establishment of a network of locally elected turtle
contact persons, the provision of financial incentives
as an alternative to hunting for meat and eggs, and the
implementation of district-wide environmental
education activities.

To provide individual members of the local community
with an incentive to consider sea turtle nests as a
valuable resource by paying a cash reward for every
nest that is reported and protected. Since sea turtles
can lay several times in one nesting season, this may
also provide a financial incentive to protect nesting
females too.

Fig. 4: Sea turtles caught in trash like
this one are usually unable to survive.

Fig. 5: Sea turtle hatchling.
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Management Options and their Implementation

To protect sea turtles in Tanzania all people need to
co-operate and share responsibility. National laws and
agreements, research, and the work of dedicated
organisations and individuals each must play a part.
Long-term protection of sea turtles also means
developing solutions that reduce reliance on
management methods requiring direct human
involvement — such as moving nests or raising
hatchlings in captivity. If sea turtles cannot survive and
reproduce on their own, without help from humans,
then they are doomed. Feeding and nesting grounds
must be protected, and a public wildlife conservation
ethic must be fostered that can withstand gaps in
government regulations and pressure from private
interests.

Raising the awareness of tourists about sea turtles,
and in this way harness tourists’ interest in sea turtles
to provide funds to run this scheme, could help set up
a self-sustaining project which also reduces tourist
demand for sea turtle shell curios.

Prospects for Poverty Alleviation

A turtle sighting is a major attraction of a dive and
divers often request to be taken to sites where they can
see turtles. Income obtained on Unguja in 1996 from
diving alone amounted to $518,000 and ecotourism
stands to gain considerably by actively pursuing turtle
conservation programmes.

More effort is required to raise awareness of tourists
about sea turtles, and in this way harness tourists’
interest in sea turtles having them pay money to watch
them. This will provide funds to run turtle conservation
schemes in villages. In this way villagers could set up
self-sustaining projects and reduce tourist demand for
sea turtle shell curios.

In Nungwi village there is a natural pool where, in 1996,
the villagers organised to keep turtles and fish. They
have tourists pay to see this natural aquarium. The
turtles are kept for some time only and then released
again after being tagged to get a chance to lead a normal
life again. These turtles are obtained from incidental
catches in gill nets.

A nest protection scheme in Mafia Island gives villagers
a financial reward of Tsh 3,000 for finding nests and
an additional Tsh 40 for each egg which hatches and
20/- for each rotten egg. Since December 2001 when
the program was started, 115 nests were reported and
protected by the local communities on Mafia Island,
with an average reward of Tsh 7,000 per nest (Muir
and Abdallah 2002).

PLANKTON

Plankton is made up of organisms with the ability to
float in aquatic habitats such as oceans, rivers and lakes.

Ecotourism

Ecotourism is small-scale, environmentally- and
culturally-friendly tourism. The sustainability of
the  activities is key as this will ensure the
protection of the environment and local cultures
as well as a continued source of income to the
communities. As such, it has also been called
cultural or sustainable tourism. The income
generated from such endeavours can also
provide funds to maintain conservation areas,
thus creating a sustainable system of funding
for the activities.

The main benefits of ecotourism include:
•  Providing a source of income to villagers
•  Providing alternate income to that resulting
   from destructive activities
•  Promoting conservation activities in local
   communities.

Furthermore, since ecotourism is by nature low
impact, it requires low investment and thus is
feasible for many of the poorer coastal
communities. Activities can include:
•  Wildlife watching
•  Wildlife photography
•  Spending a day with villagers
•  Scientific tourism.

While ecotourism can be very successful in
Tanzania, it is important to remember that it is
essentially small scale. These same activities
which are low impact for 10 tourists would be
high impact for 50.
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They are neutrally buoyant having filaments which
prevent them from sinking to the sea floor even though
they are feeble swimmers. Several types of plants form
the microscopic phytoplankton that is predominantly
autotrophic and hence forms the primary producing
level of the food chain in the marine environment. It is
comprised of millions of single-celled light dependent
organisms which are very small (about 0.001 mm).
Many animal groups comprise the zooplankton that
makes up the nutritionally dependent animal
component of plankton. These organisms can range in
size from less than 0.01 mm to several centimetres,
but the majority are less than 5 mm.

Phytoplankton

Phytoplankton consists of primary producers of organic
matter that stand on the baseline of food webs in aquatic
environments. About 95% of the total marine primary
production comes from phytoplankton which is the
vital source of energy in the ecosystem. The plants
produce their own food using energy from sunlight and
are then the direct source of food to many aquatic

animals. It is estimated that the total annual rate of
biomass production of continental shelf regions ranges
from 100 to 750 gcm-2 per year. Dar es Salaam waters
were found to have
productivity on the low
side of global averages.
However, the waters off
Zanzibar had high
productivity, equalling
up to 1400 gcm-2 per
year.

The analysis of
phytoplankton size
indicated higher
nanoplankton biomass
(65% – 95%) than
microplankton. This is significant because
nanoplankton is responsible for most of the primary
production by phytoplankton in coastal waters.

Species composition of phytoplankton varies with
location, season and time of day. Species diversity in
Tanzanian waters was found to be higher than normal.
About 265 taxa were reported to occupy the coastal
waters around Dar es Salaam, with a total of 192 species
found in Zanzibar waters (Bryceson 1977). About 29
species of microalgae were identified in the mangrove
sediments near Dar es Salaam city (Lugomela et. al.,
1999). Studies conducted in salt marshes and coastal
waters of Bagamoyo identified 41 species of
microalgae.

The high species composition found in Tanzanian
coastal waters was due to greater fluctuations of
environmental factors and the diverse ecosystems
found here. Environmental conditions such as physical,
chemical and biological factors control the spatial
distribution and composition of phytoplankton species
in aquatic systems.

Some phytoplanktonic genera especially those
belonging to cyanobacteria such as those in the genera
Trichodesmium, Richelia and Nostoc are able to fix
nitrogen, thus contributing to the rise of nitrogenous
nutrients in the marine environment. This in turn leads
to a bloom in biomass production, as lack of nitrogen
can be a limiting factor in plant growth. Trichodesmium
are able to fix up to 1012 g of nitrogen annually.

Fig. 1: Many different species of microscopic animals and plants
make up plankton.

Plankton Sizes

Nanoplankton is made up
of small phytoplankton
between 0.2-2.0 ìm.

Microplankton is made up
of larger phytoplankton
and zooplankton between
20-200 ìm.

*note: 1 ìm = 0.001 mm



MARINE LIFE AS A RESOURCE38

PLANKTON

In the near shore waters off the Tanzania coast nitrogen
fixation was found to be highest during northern
monsoons when the water column is stable. During
this period of time phytoplankton biomass, fish catch
and production are also highest. About 50 species of
cyanobacteria were recently found along the coastal
areas of Tanzania. Blooms of cyanobacteria, which
occur during the northern monsoon months, contribute
new nitrogen production in the coastal areas of
Tanzania, sometimes leading to a bloom in
phytoplankton growth.

Potentially Harmful Phytoplankton in Tanzania

Phytoplankton growth is normally limited by the
availability of nutrients in the water. However, blooms
occur in tropical coastal waters as a result of pollutions
which contain or release nutrients such as nitrogen.
This can lead to increase in productivity. Over-
production by some species can cause toxic blooms to
occur. Two such organisms include dinoflagellates, a
type of algae found in plankton, and Trichodesmium, a
genus of nitrogen fixing cyanobacteria. These harmful
microalgae are normally found in low numbers but
under certain conditions may form extensive blooms
resulting in the contamination of shellfish. When eaten,
the poisoned shellfish can lead to death of sea and
terrestrial animals including man. This is because
biotoxins produced by such phytoplankton species
accumulate in herbivorous and carnivorous fish. For
example, ciguatoxin is derived from a bottom dwelling

single-celled dinoflagellate algal species that is usually
found in abundance in damaged reefs. The poisonous
dinoflagellate is consumed by herbivorous reef fish,
which are in turn eaten by larger predatory species in
which the ciguatoxin accumulates.

Other toxic phytoplankton include dinoflagellates in
the genus Pseudonitzchia and Gambierdiscus toxicus
reported to occur in Zanzibar waters. They have been
found responsible for most cases of ciguatera
poisoning. More than 20 species of potentially harmful
microalgae have been identified in the waters around
Zanzibar and Dar es Salaam (Kyewalyanga and
Lugomela 1999). Large blooms and scums of
cyanobacteria could be stimulated by land disturbances
such as construction and filling of reservoirs which
increase eutrophication in water catchment areas.
Species of the Trichodesmium genus are toxic to shrimp
and can be identified by an unpleasant smell and
pinkish colour.

Zooplankton

The other component of plankton is the animal
zooplankton. This community includes tiny herbivores
that feed on the smaller phytoplankton. Zooplankton
may be holoplanktonic or meroplanktonic. The former
refers to animals which remain in plankton throughout
their life while the latter are those found in plankton
for only a portion of their life cycles. Larvae of worms
and molluscs, and egg and larval stages of most fish
are examples of meroplankton. Holoplanktonic animals
represent a very large number of zooplankton including
animals that live on, or in the bottom of the sea by day
but ascend in the surface by night, such as ostracods (a
type of crustacean), some prawn larvae and species of
Leptochela.

Zooplankton are primary consumers. Like
phytoplankton they play a major role in the transfer of
energy from one trophic level to another in the marine
food web. Herbivorous zooplankton feed on
phytoplankton, which are the primary producers. They
feed carnivorous zooplankton, which in turn are eaten
by other larger animals. Thus, zooplankton biomass
distribution is an index of the fertility of the sea and it
provides information on the fishery potential.
Zooplankton is the basic food of many fish larvae and
adult fishes as well as many marine animals like

Fig. 2: Algal blooms somestimes turn the ocean red due to the
saturation of the algae. Because of this, it is often called a “Red
Tide”.
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SEAGRASS

cetaceans. In coastal waters fish catches and
zooplankton abundance are directly correlated.
Zooplankton are also of economic importance as they
can reduce the market value of fish by being parasitic
to fish at some stages of their life cycle.

Light, temperature and water movement were found
to affect the zooplankton
composition and
distribution. Higher
abundance of zooplankton
occurred during rainy
seasons when there was a
lot of runoff from streams.
Coastal waters around Dar
es Salaam contain
Calanoida species of
zooplankton at higher

abundance during the northern monsoon than southern
monsoon seasons. However, very little has been studied
concerning zooplankton in the coastal waters of
Tanzania.

SEAGRASS

Seagrasses are marine flowering plants (angiosperms)
that are adapted to live submerged in shallow sea

bottoms. Usually, several seagrass species occur
together in mixed vegetation that forms extensive
meadows. In some cases, a single species of seagrass
may form a lush growth of an aquatic grass community.
Worldwide there are only about fifty species of
seagrasses, which is a small number in comparison to
their ecological importance. Twelve species of
seagrasses have been reported in Tanzania.

In Tanzania, seagrass beds are widely distributed in
intertidal and sub-tidal mud and sand flats, coastal

lagoons, and in sandy
areas around the bases
of shallow, patchy and
fringing reefs. They
are also found in
mangrove creeks
exposed to low tide or
always submerged, in
fine sand mixed with
mud and on sand flats
and sand bars. They are
found in abundance in
sheltered areas of the
coast around Moa in
Tanga, and tidal zones
fronting the deltas of
the Ruvu, Wami and

Fig. 1: Seagrass beds are
nurseries to many fish
species.

Fig. 3: Sea urchins (top) and dugongs (bottom)
commonly graze on seagrass.

Fig. 2:  Distribution of seagrass species on the Tanzanian coast.

Tanga Pangani Coast Dar Mafia Lindi
Cymodocea rotundata x x x
C. serrulata x x x x
Enhalus acoroides x x x
Halodule wrightii x x x x x
H. uninervis x x x x
Halophila minor x  
H. ovalis x x
H. stipulacea x x x
H. minor x
H. wrightii x x x x x
Syringodium isoetifolium x x x x x
Thalassia ciliatum x x x x x
T. hemprichii x x x x x x

Name of species
Lindi

Mtwara
Dar/CoastTanga
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Rufiji rivers and
around Kilwa. The
actual area
covered by
seagrass beds and
the relative
species densities
have not been
established in
Tanzania.

Seagrasses play
i m p o r t a n t
ecological roles.
They have strong,
i n t e r t w i n i n g
rhizomes and
roots that
penetrate the

substratum to stabilize bottom sediments and support
the plant against water motion. When seagrasses bind
sediments securely, less debris suspends in the water
column. Invariably this results in reduced coastal
erosion, increased light penetration and enhanced
primary production. When fully grown, sometimes
with blades reaching the water surface, seagrasses act
to dampen strong wave action appreciably and slow
water currents.

Because seagrasses are plants with extensive nutrient
cycling and fast regeneration, they have a very high
productivity rate. They may form dense carpets of as
many as 4000 blades m-2 over extensive areas of the
sea and they may have a standing biomass of up to
2kg m-2 (Nybakken 1983). By servicing complex food
webs through dead and living biomass, seagrass beds
act to enhance primary productivity and maintain
coastal and marine biodiversity. For example, they act
as feeding, breeding, nursery grounds and shelter for a
large number of marine organisms including fish
species. Indeed a number of adult fish and shrimp
species live in seagrass ecosystems for all or part of
their life cycles. Other organisms, for instance the sea-urchin
Tripneustes gratela and dugongs live on seagrasses by
grazing on them directly.

Therefore, seagrass beds are critical habitats in
maintaining marine biodiversity, supporting both
artisanal and industrial fisheries and protecting beaches
from erosion by attenuating strong sea waves.

Threats

Natural threats
Seagrass beds are threatened by natural and human
activities that include illegal fishing methods, tourist
activities and shoreline dynamics. Grazing by
populations of sea urchins has been reported to
appreciably reduce seagrass cover. In controlled
experiments, removal of sea urchins resulted in
increased seagrass cover and associated fauna.
Dugongs are also known to devour seagrasses and can
reduce their cover quite fast. Natural grazers are,
however, difficult to control under normal
circumstances. However, this natural grazing is part
of the equilibrium of the seagrass ecosystem. It is
damage from humans that disrupts the equilibrium
cause the ecosystems to suffer.

Human threats
Illegal operation of dragnets such as beach seining and
shallow water trawling are examples of fishing methods
that are detrimental to seagrass communities. These
methods are indiscriminate as they employ equipment
that clean-sweeps sea bottoms to remove everything
from the fishing ground. For example, the decline in
seagrass beds off Kunduchi shores is attributable
mainly to regular beach seining activities and shoreline
dynamics. This is because seagrass, seaweed, juvenile
fish and a variety of invertebrates often form a large
part of a beach seine by-catch. Decades of shoreline
dynamics have resulted in formation of sand dunes and
varying magnitudes of sand deposition and removal.
These processes have invariably been associated with
loss of seagrass cover. Although the Government of
Tanzania has officially banned the beach seine, the
illegal operation is still on going in many beaches on
the coast. On the other hand, shallow water prawn
trawling is a legal form of fishing that continues to
threaten the existence of seagrass beds in Bagamoyo,
Jaja and Pangani shrimp fishing grounds.

During tidal ebbing, coastal people are often involved
in gleaning the sea bottom for wild seaweed for sale
and bait and cockles as food. Regular anchoring of
fishing and tourist boats is likely to increase as demands
for fish increase and coastal tourism expands. These
activities aim to ensure food security to an expanding
coastal human population and increase Government
revenue from tourism. Unfortunately, the same
activities are often associated with frequent tramping

SEAGRASS

Fig. 4: Seagrass beds can help reduce
erosion along the coastline.
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on and destruction of sea-grass beds and other fauna.

Management options and recommendations

Coastal districts’ ICM Action Planning process should
prioritise conservation and protection of seagrass
communities, coral reef and mangroves.

The coastal people, who are the users and custodians
of coastal resources, should be involved in formulation
and implementation of legislation and by-laws
prohibiting damaging seagrass beds and other coastal
resources.

Local authorities should promote community
awareness campaigns on the need to conserve seagrass
beds and other critical habitats.

The scientific and coastal communities should jointly
initiate and promote restoration activities for seagrass
beds, coral reefs and mangroves as a way of increasing
fish production and productivity of coastal waters, and
enhancing the overall productive benefits of coastal
ecosystems.

MARINE LIFE IN THE ICM
STRATEGY

The National ICM Strategy provides a policy
framework and specific strategies to improve coastal
and marine stewardship and environmentally sound
development planning. This will enhance the long-term
health of coastal and marine ecosystems, from the
phytoplankton that all marine organisms depend on,
to seagrass communities, to large marine mammals
such as dolphins and endangered sea turtles.

Strategy 1 supports environmental planning and
integrated management of coastal resources and
activities at the local level and provides mechanisms
to harmonise national interests with local needs. This
can include, for example, community participation in
turtle conservation linked to urgently needed national
turtle conservation programs and outreach.

MARINE LIFE IN THE ICM STRATEGY

Strategy 3 spells out the need to conserve and restore
critical habitats, such as seagrass beds, and areas of
high biodiversity while ensuring that coastal people
continue to benefit from the sustainable use of the
resources. Seagrass communities are integral
components of coastal and marine ecosystems. In
association with coral reefs and mangroves, seagrass
beds prevent coastal erosion, improve water quality,
and are a habitat for commercially important finfish
and crustacean fisheries, as well as endangered marine
mammals. Adoption of Strategy 3 by the Government
of Tanzania highlights the importance placed on the
management and protection of geographical areas of
concern, such as those with unique ecological
importance and economic value. For example, areas
frequently visited by dolphins, dugongs and sea turtles.

Inadequacy of data and information on resources for
decision making is addressed in Strategy 5, which aims
at developing an effective coastal ecosystem research,
monitoring and assessment system that will allow
available scientific and technical information to inform
ICM decisions. This strategy also gives the policy
mandate to improve understanding of living marine
resources critical to a healthy and diverse marine
environment. Monitoring of marine mammal
movement and finding their breeding and feeding
grounds will fall under this strategy, as will assessment
and research on microalgae and seagrass communities
in Tanzania.
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COASTAL PEOPLE

Most rural coastal communities are very poor. They are directly dependent on coastal and
marine resources—the sea, intertidal marine systems, and forests—for survival and income.
As a consequence they are also vulnerable to environmental change. Their economy is mainly
subsistence comprising of smallholder farming, subsistence forestry, artisanal fishing, lime
and salt production, seaweed farming, livestock husbandry and handcrafts.

When natural resources are lost or
irreversibly degraded, the future of the
poor is severely put at risk. Poor
performance of agriculture and fishing
is of major concern for food security
and is considered a major factor that
fuels rural-urban migration.

Adding to vulnerability, is the fact that
most coastal villages in Tanzania are
situated on land that is made up of
coral rag where soil and hydrology are
poor. In many rural villages, fish
caught by small-scale fishers provides
over three-quarters of the animal
protein.

The cumulative and persistent impact of human activities and resource use can damage the
very natural systems that people depend on. Sustainability of resource use and harvesting must
be achieved in order to preserve coastal and marine ecosystems for future generations.

Addressing the issues associated with poverty, the environment and the use of natural resources
is critical in Tanzania. Despite significant economic growth in recent years, most rural coastal
communities are very poor.

Poverty Facts in the Coastal Zone

The rural poor in coastal areas depend heavily on
communally held natural resources and linked eco-
systems (fish, seagrass, mangroves and other
aquatic products) for survival and income.

Fish caught by local small-scale fishers provides up
to 90 percent of the animal protein in coastal com-
munities. Sustainable yields from small-scale fish-
eries are critical to food security and reduced vul-
nerability.

Small-scale fisheries employ about 42,500 of the
nation’s 43,000 marine fishers. If the fishery disap-
pears from people that have little or no access to
other resources, they will become poor in all aspects.
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COASTAL POPULATION GROWTH

COASTAL POPULATION GROWTH

The Tanzanian coastal region comprises 13 Districts in five
Regions on the mainland and five Administrative Regions
in Zanzibar. The coastal population is relatively large,
mostly concentrated in Zanzibar and the urban areas of
Tanga, Dar es Salaam and Mtwara. The 2002 Population
and Housing Census shows that 23%  of the Tanzanian
population (8 million) resides along the coast.

The rate of population growth on the mainland coast
and Zanzibar differs from Region to Region as can be
seen in Table 1. On the mainland, the average rates of

growth for the period 1988 to 2002 range from
4.3 percent recorded in Dar es Salaam Region
to 1.4 percent in Lindi Region. In Zanzibar
the average rates of growth for the period
1988 to 2002 ranges from 4.5 percent
recorded in Urban West to 2.1 percent
recorded in South Unguja. The Regions that
show highest rates of growth are dominated
by large urban areas (e.g., Dar es Salaam and
Zanzibar Town).

Apart from Dar es Salaam and Coast Regions,
whose rates of population growth are 4.3
percent and 2.4 percent respectively, the
growth rates in the other coastal Regions are
well below the mainland average of 2.9
percent. The average growth rate on Zanzibar
is 3.0 percent. South Unguja and Urban West
are the only two Administrative Regions that
exceed the average (3.1 and 3.8 percent,
respectively).

The population density in Tanzania varies
greatly from Region to Region. People are

particularly concentrated in Dar es Salaam Region
(1793 persons per square kilometre) and Urban West
(1700 persons per square kilometre). The other four
Regions of Zanzibar are also relatively densely
populated. By contrast, population density is only 12
persons per square kilometre in Lindi Region.

In the urban
a r e a s ,
extremely rapid
p o p u l a t i o n
g r o w t h
combined with
p o o r
management
has lead to the
rapid and
e x t r e m e
degradation of
coral reefs,
s h o r e l i n e
change and
deforestation.

Fig. 1: Population density by region (persons people per sq. km), 2002.
(Source: Tanzania National Website)

Coastal Region/District Population (Number) Growth Rate (1988-2002) Population Density

Tanga 1,642,015 1.8 61
Coast 889,154 2.4 27
Dar es Salaam 2,497,940 4.3 1793
Lindi 791,306 1.4 12
Mtwara 1,128,523 1.7 68

Total Mainland Coast 6,948,938 2.32 392.2

North Unguja 136,953 2.5 291
South Unguja 94,504 2.1 111
Urban West 391,002 4.5 1700
North Pemba 186,013 2.2 324
South Pemba 176,153 2.3 531

Total Zanzibar 984,625 3.1 400

Total Tanzania 34,569,232 2.9 39

Fig. 2: Population Data in Tanzania. (Source: 2002 Population and Housing Census, National Bureau of
Statistics, Government of Tanzania)
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ACCESS TO SOCIAL SERVICES

In the vicinity of high population areas, shallow reefs
are almost completely destroyed. The large urban
demand for resources from the coast also exerts
pressure on the natural environment along the entire
coast. For example, the urban demand for timber, poles
for construction and charcoal for fuel, ornamental
shells, lobster, crabs, octopus and all types of fish
products is a driving force of growing resource
exploitation in rural areas.

ACCESS TO SOCIAL SERVICES

Poverty has both income and non-monetary
dimensions. This highlights the idea that development
must be people-centred to be sustainable and include
the human dimensions of development such as
participation in decision making, human-health,
education, vulnerability, food security, co-operation,
trust and equity.

State of the Coast 2001 assessed the condition of the
human environment in coastal Tanzania and found that
a large proportion of the population lived at very low
levels of welfare. The level of per capita income, health,
nutrition, accesses to safe water, education, and basic
infrastructure was very low, especially in rural areas.
Average per capita income in most rural coastal villages
does not exceed $US100.

This situation has not significantly changed. The
National Bureau of Statistics conducted a major
household budget survey (HBS) in 2000-2001. The
survey results confirm that income poverty is high and
social indicators show high levels of non-income
poverty. Nation wide, only 12% of households have
electricity (only 2% in rural areas), 6% have a bank
account, 25% have modern walls and for 45% of
households, drinking water is more than 1 km away. A
quarter of Tanzanian adults have no education and 29%
can neither read nor write. Women are about twice as
likely as men to have no education. One of the rural
regions that is consistently most disadvantaged is Lindi.

Tanga

Coast 
(Pwani) DSM Lindi Mtwara K’jaro Kagera

Tanzania 
mainland

EDUCATION
Adult men without education 
(%) 23 24 5 34 19 7 13 17
Adult women without 
education (%) 38 52 11 52 36 15 35 32
Primary school net enrolment 
ratio 50 56 71 44 59 81 59 59
Mean distance to primary 
school (km) 2.3 1.7 0.8 1.2 1.1 0.9 2.5 1.8
Mean distance to secondary 
school (km) 18.8 13.1 2.5 25.1 16.6 5 12 12.6

HEALTH
% who were ill 4 weeks prior 
to survey 23 34 19 20 28 23 34 27
% households within 6 km of 
health facility 62 74 98 67 87 95 74 75
Mean distance to hospital 
(km) 29 24.5 2.8 22.7 19.2 9.5 25.1 21.3

WATER
% households with 
piped/protected drinking water 46 35 94 19 52 77 32 55
% households within 1 km of 
drinking water (dry season) 41 56 84 47 41 58 45 55

Fig. 1: Social Indicators for Mainland Coastal Regions compared to Kagera and Kilimanjaro Regions and Tanzania Mainland.
(Source: Household Budget Survey 2000/01, National Bureau of Statistics, Government of Tanzania)
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One of the causes of continued poverty in rural areas
is the state of poor infrastructure and social services—
roads, water supply, electricity, telecommunications,
schools and health centres. Tanzania’s development
depends on improved basic infrastructure and a well-
educated and healthy population. The table below
highlights selected social indicators for the mainland
coastal Regions compared to the relatively more
endowed Kagera and Kilimanjaro Regions and the
overall situation for Tanzania mainland.

Water and sanitation services in the Dar es Salaam
urban area are growing social and environmental
problems. The 2000/2001 Household Budget Survey
reports that 85% of the city’s population has some kind
of access to piped water supply. However the service
is erratic; most households have service for less than
six hours per day. Over 45% of households in the Dar
es Salaam urban area buy water from neighbours,
tanker trucks or from street vendors. This has led to
the development of a thriving water industry.

Only 10% of the city’s population has sewerage service.
The sewerage network in place is old and worn, dating
to 1948-50. The bulk of the population (about 90%) is
dependent on on-site sanitation systems comprising
mainly of traditional pit latrines and to a smaller extent
septic tanks and soak-pits. The existing pit emptying
services are inadequate to cope with demand, especially
in areas with a high groundwater table and/or poor soil
conditions.

Overall, the HBS finds that many measures of welfare
show modest improvements over the past decade. The

economy has
diversified and
h o u s e h o l d
consumption
has increased.
The percent of
adults whose
primary activity
is agriculture
decreased from
73 to 63
percent. The
proportion of
the population
that is poor has
fallen slightly,

although absolute numbers have risen due to population
growth. Many improvements have been concentrated
in urban areas, particularly Dar es Salaam, while they
have been more limited in rural areas.

Poverty remains overwhelmingly rural—87% of the
poor live in rural areas. The percentage of rural
population in food poverty and basic needs poverty
dropped over the last decade, but remains high (20%
below the food poverty line; 39% below the basic needs
poverty line).

This data reconfirms the compelling need to focus on
reducing poverty in rural areas. Rural areas are
especially deficient in basic infrastructure and services
such as electricity, communications, adequate health
care and education, potable water and other social
services.

The Household Budget Survey found that women have
lower incomes than men. The proportion of households
headed by women has increased during the 1990s,
although they are no poorer than households headed
by men. In terms of health, there are some important
gender differences. Table 2 illustrates the greater
prevalence of HIV/AIDS in women compared to men.
Health differences such as these affect women’s
productive capacities, freedom of association and

action and their general well being.

ACCESS TO SOCIAL SERVICES

How the Poverty Line is Drawn

The food poverty line is the
minimum spending per person
needed to provide 2,200 calories
a day for one month, based on
the foods consumed by the
poorest 50% of the population. A
higher, “basic needs” poverty line
allows for other essentials such
as cloths.

In 2000/01, the food poverty line
was 5,295 Tshs. The basic needs
poverty line was 7,253 Tshs.

1992 2000
Male 4.1 10.1
Female 5 25.1
Male 8.5 8.3
Female 7.7 14.9
Male 3.7 3.9
Female 2.3 5.8
Male 5.2 7.3
Female 10.5 25.2
Male 7.1 8.7
Female 7 11.2
Male 5.3 9.2
Female 5.9 13.3

Mtwara

Tanga

National 

Region
Year

Coast 

DSM

Lindi

Sex

Fig. 2: Prevalence (%) of HIV infection among blood
donors 1992-2000. (Source: Health Statistics Abstract
2002. Ministry of Health, Government of Tanzania)
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GENDER EQUITY AND COASTAL

MANAGEMENT

Interest in gender equity in coastal resource
management has increased dramatically with growing
concern about the need to eliminate poverty and to
ensure sustainable development that is both fair and
equitable. A gender perspective in conservation and
poverty alleviation helps to reveal the roles and
contributions of women and shows the need for their
full involvement, as well as the obstacles to their
participation that must be addressed if equity is to be
achieved. Inequities in rights and entitlements influence
the degree to which women or men are exposed to the
risk of impoverishment and their abilities to respond
or cope with respect to resource use and management.

The persistence of gender-related institutions and
processes of subordination and domination indicate that
forms of discrimination and unequal benefit from
coastal management efforts still exist. Key gender-
related processes that shape an individual’s
opportunities to benefit from coastal management
efforts include: division of labour, resource ownership,
rights and entitlements.

These aspects also influence the degree to which
women or men are exposed to the risk of
impoverishment and their abilities to respond or cope
with respect to resource use and management.

a)Division of labour: Most activities related to coastal
livelihoods do not have strict gender based boundaries,
except for fishing and activities such as carpentry that
men ‘predominantly’ do and activities for daily
household upkeep and collecting small shrimp and sea

shells that are
predominantly
done by women.
In fishing
activities, women
r e m a i n
predominantly
employed in
p o s t - h a r v e s t
activities (small-

GENDER EQUITY AND COASTAL MANAGEMENT

scale fish processing and marketing), which is one of
the key sources of cash income and daily household
maintenance, as some men take up some of the
traditionally ‘female’ activities such as fetching and
selling fuel wood. In terms of the ratio of working hours
between women and men, women do have a heavier
time burden than men, and the opportunities for
recreation or resting are more limited for women
(wives) than they are for men.

b)Property and resource ownership: Inheritance is
an important source of property acquisition, but gender
based discrimination influences control and ownership
of productive assets and resources between women and
men. This aspect has to-date influenced participation
in certain activities according to gender attributes.
Poverty however, has limited the opportunities people
may have since many families nowadays do not have
anything of value to give sons, and even less to
daughters.

c)Rights and entitlements: Inequality in decision-
making power over household and community
processes is increasingly being challenged by
empowerment strategies and economic opportunities
targeted for women. The development of education
remains skewed – reflecting the gender differentiation
in education qualifications throughout the country.
Professional training and higher education – more
women in teaching and related professions than in
technical and engineering related courses.

These aspects continue to influence gender equity in
resource utilisation and management, security of
livelihoods. Women’s time burden, limited access to
resources and productive assets, credit and other
discriminatory processes has limited their ability to
access or to take advantage of economic opportunities.
They have limited sources of capital and access to credit
– mostly because of low education and awareness.

Coastal communities are increasingly accepting
women’s presence and active participation in resource
management and decision making processes. Women’s
representation in local management processes and
structures has improved in some places. The proportion
of women in resource management bodies is about 40
percent in the coastal villages that are part of the Tanga
Coastal Zone Conservation and Development
Programme. In Bagamoyo, the proportion is 30 percent.

Fig. 1: Somanga women processing the
fish catch.
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COASTAL PEOPLE IN THE ICM STRATEGY

Government policy in Tanzania now routinely applies
a gender lens. Gender dimensions in the ICM Strategy
are implicit. The Strategy provides the policy
framework to mainstream gender equity by
encouraging full participation of all stakeholders,

d e m o c r a t i c
processes, and
e q u i t a b l e
distribution of the
benefits of
r e s o u r c e
m a n a g e m e n t .
Most coastal
conservation and
marine protected
area initiatives
i n c o r p o r a t e
specific gender

equity strategies. These include profiling, monitoring,
and assessing gender equity, introducing participatory
approaches towards mainstreaming gender into local
leadership processes, creation of “role models”,
awareness-raising and training, and more equitable
representation in resource management activities at all
levels. Examples include:
• Raising awareness of women’s rights through civic

education, as in the Zanzibar government’s women
development programmes

• Training in income generating activities, basic
accounting and resource management, as in the
Tanga Coastal Zone Conservation and Development
Programme.

• Establishment of credit programmes for women, as
in the Rural Integrated Project Support initiative in
Lindi District

• Enhancing women’s empowerment, security, and
coping strategies by strengthening livelihood skills
and opportunities, as in development of seaweed
farming and handicraft industries

COASTAL PEOPLE IN THE ICM
STRATEGY

The National ICM Strategy stresses the need “to
preserve, protect and develop the resources of
Tanzania’s coast for use by the people of today and for
succeeding generations to ensure food security and to

support economic growth.” One of the principles of
the Strategy is that coastal development decisions shall
be consistent with the government’s priority of poverty
alleviation and food security.

The Strategy is
based on the idea
that achieving a
healthy marine
and coastal
e n v i r o n m e n t
needs to go hand
in hand with
improvement of
l i v e l i h o o d
standards of
c o a s t a l
communities. A
balance of
development and
environmental
stewardship is
highlighted in
Strategy 2, which
seeks to “promote
i n t e g r a t e d ,
sustainable and
environmentally
f r i e n d l y
approaches to the
development of
major economic
uses of the coastal
resources to
o p t i m i s e
benefits.” Well
planned and
managed, the economic opportunities available in the
coastal area offer the means to improve the livelihood
and well being of communities.

Another central idea of the National ICM Strategy is
importance of empowering coastal people to use and
manage resources sustainably. Strategy 6 seeks to
“provide meaningful opportunities for stakeholder
involvement in the coastal development process and
the implementation of coastal management policies.”
Strategy 7 seeks to “build both human and institutional
capacity for inter-disciplinary and intersectoral
management of the coastal environment.”

“The excitement that women in
Songo Songo village (Kilwa
District) showed with respect
to seaweed farming is notable.
Apparently, seaweed has
uplifted their economic power
and they are catching up fast
with men,”  Dr. Adolf Mkenda,
UDSM, Department of
Economics

At the 2002 World Summit on
Sustainable Development,
governments around the globe
declared that eradicating poverty
is the greatest global challenge
facing the world today, and an
indispensable requirement for
sustainable development.

The following Government of
Tanzania documents outline
plans to reduce poverty:
• The Tanzanian Development

Vision: 2025
• The National Poverty

Eradication Strategy of June
1998

• The Poverty Reduction
Strategy Paper of October
2000

• The Zanzibar Poverty
Reduction Plan adopted by
the Government of Zanzibar.

These documents recognise that
the poor in Tanzania are heavily
dependent on the environment
and natural resources for their
livelihood and income generation
and therefore, emphasise
mainstreaming environmental
sustainability into poverty
reduction efforts.
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EMERGING ECONOMIC
OPPORTUNITIES

A diversified portfolio of income and employment opportunities is required in remote coastal
areas to reduce poverty, food insecurity, and vulnerability to environmental shocks. This means
strengthening existing and fostering new pathways for rural income generation that benefit
local communities without degrading the natural environment.

There are many new industries being created which involve, in some way, the use of coastal
resources. These new businesses provide opportunities for the alleviation of poverty in coastal
districts. However, resource use must be monitored to ensure that sustainable practices are
being used. In this 2003 issue of the State of the Coast we highlight two promising coastal
enterprises that have a significant and expanding impact on income generation, poverty
reduction, and conservation in Tanzania—seaweed farming and tourism.

Sea Cucumbers

Fig 1: Two different types of sea cucumber.

There are about 1200
species of sea cucumber
that have been described
worldwide, with about 300
species in shallow water
within the Indo-Pacific
region. Out of these, 17
species are harvested for
the production of beche-
de-mer.

Sea cucumbers are found
in large numbers in
sheltered shallow water
sediments in the tropics.
They are commonly seen
on tidal flats, in sea grass
beds and on coral reefs.
Most sea cucumbers are
nocturnal, hiding in
crevices in the reef during
the day, presumably
protecting themselves
from predators. In
Tanzania sea cucumbers
are distributed in many
parts of the coastline.
This fishery is well
developed in the coastal
areas of Bagamoyo, Dar
es Salaam, Mtwara and
Zanzibar.

Sea cucumbers are a source of food in some parts of the world particularly the Far East. In
Tanzania, sea cucumbers are not part of the diet of the local people and instead the resource is
collected as a cash crop. The trade is very lucrative and Holothuria atra is the most prized and
expensive. Collectors recognise that correct processing of the product is vital to a successful
fishery, since the price they get depends on how careful the processing has been. The processed
product is called beche-de-mer.
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SEAWEED FARMING

Farming of Eucheuma seaweeds began in 1989 along
the east coast of Zanzibar and it has since expanded to
many other areas. The socio-economic impacts of
seaweed farming have been overwhelmingly positive,
providing income to women from poor remote villages.
It also represents a source of foreign exchange for the
national economy. There are abundant natural habitat
areas with good water quality where the industry can
expand.

It is estimated that this industry employs more than
30,000 people. Women are the primary cultivators of
seaweed and the additional income has benefited their
families and communities. The increasing importance
of seaweed farming is reflected in its dramatic growth,
starting from barely 500 tonnes of dry seaweed per
year in 1989 to a staggering 7,000 tonnes per year by
2000. Between 1993 and 1994 seaweed contributed
15-27% of the Zanzibar export income.

Some red seaweeds have a high content of carrageenan,
which can be commercially extracted from dried
seaweed and used in foods, cosmetics and
pharmaceutical products as a gelling, thickening and
emulsifying agent. Eucheuma seaweed is one of these

and five species of
Eucheuma occur naturally
along the coast of
Tanzania. Until the early
1990s, all exported
seaweed from Tanzania
was harvested from
naturally growing species.

Marine scientists from
Tanzania systematically

investigated the carrageenan content of Eucheuma in
Tanzania and then pioneered the introduction of
Eucheuma farming techniques, especially among
women in villages in eastern Zanzibar. Foreign
commercial interests also played an important role in
developing production and markets.

Two species of Eucheuma are under cultivation in
Tanzania, Eucheuma cottonii and Eucheuma spinosum.
Initially, spinosum dominated farms in Unguja and
Pemba and some parts of coastal mainland Tanzania.

However, with changing demand and market prices
there has been a significant shift from production of
spinosum to cottonii in recent years. In coastal mainland
Tanzania, cottonii is now almost exclusively farmed,
being grown in coastal villages in all coastal Regions.
The price paid to seaweed farmers is about US$400
and US$1000 for a metric tonne of dried spinosum and
cottonii, respectively.

Seaweed culture has the advantage that the technology
is simple and has been demonstrated as easily adoptable
by villagers. This form of aquaculture does not pollute
the environment with feeds, wastes or other chemicals.
There are some negative interactions causing inhibition
of surrounding biota, but they appear to be relatively
mild. Two methods are commonly used in seaweed
farming. There is the pole and line method whereby
fronds of Eucheuma are tied to strings stretched
between wooden pegs. This is applicable in shallow
waters, such shallow intertidal lagoons inside the
fringing reefs. The other method involves floating lines
and rafts that are used in open waters. The fixed, off-
bottom method is presently the most common
technique used. Eucheuma seaweeds normally grow
at an impressive rate of 4-12% per day. Depending on
growth rate, the crop may be harvested after 1-2
months.

Challenges and Opportunities for Growth

Despite the rapid spread of the technology, there is
room for improvement. Quality of existing harvests of
both spinosum and cottonii can be improved if technical
assistance is given to the farmer. Spinosum is easy to

Fig. 1: Products made with
carrageenan.

Fig. 2: Seaweed farm with pole and line in an intertidal
zone.
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grow and can be cultivated year round, but prices are
low (about 70 Tsh per kilogram). Cottonii has a higher
price (about 280 Tsh per kilogram) but is more difficult
to grow. It is more sensitive to temperature and heavy
rains. Currently, most technical and marketing
assistance, as well as the materials for start-up, are
provided by the seaweed marketing companies (such
as C-weed, Zanea and Zascol). Lack of knowledge on
care of seed stock and lack of
equipment, such as lines, are
problems in many locations.

Prices for dried seaweed are also
highly variable and outside of the
control of small producers who
have no market power. A few
multinational corporations control
the market for carrageenan. The
major importers of Eucheuma are
corporations based in Denmark,
UK and USA. Despite increasing
demand and market price for
carrageenan, the prices paid to
primary producers of the seaweeds containing
carrageenan have continued to fall.

The seaweed industry in Tanzania only involves
primary production and not processing where the bulk
of the value-added product is generated. At present,
the level of production is too low to make it
economically feasible to invest in processing plants.
To illustrate the importance of secondary processing,
consider that the retail value of a kilogram of lower
grade carrageenan products ranges from about $50 to
$30, in stark contract the price paid to seaweed farmers

in Tanzania for a kilogram of dried seaweed is about
$0.09.

Persistently fluctuating and falling prices of dried
seaweed have compelled many farmers to abandon
farming altogether. Reliable marketing channels are
sometimes also a problem. In Lindi and Mtwara
Regions seaweed farmers had to wait for up to three
years before an intermediary buyer appeared. Beset
with the same frustrations, farmers at Mjimwema and
Ununio villages in Dar es Salaam region and Mlingotini
in Bagamoyo suspended seaweed farming efforts until
marketing problems were solved.

Promotion of alternative income-generating options to
reduce pressure on overexploited inshore fisheries is
often part of marine conservation and integrated coastal
management strategies. The strategy is summarised by
a quote from a specialist working with the national ICM
program in the Philippines:

“Seaweed farming helps protect our remaining coastal
resources by building up other marine life and

providing alternative livelihood for
coastal fishermen, who might have
otherwise resorted to cyanide and
dynamite fishing.” -Sun Star Manila,
February 25, 2000

The importance of income
generation and poverty reduction in
rural coastal communities makes
alternative livelihood strategies, such
as seaweed farming, an important
component of marine protected areas
and integrated coastal management.
Promoting income-generating
businesses as part of community-

based coastal management also improves community
interest and participation in conservation projects, and
therefore the likelihood of success.

COASTAL TOURISM

Tanzania is internationally renowned for its terrestrial
parks and wildlife safari tourism. The wildlife resources
of Tanzania rank among the finest in the world and

Fig. 3: Seaweed is laid out to dry outside under the sun.

Reducing environmental dependency
and enhancing livelihoods.
A diversified portfolio of income and
employment opportunities for
resource dependent people is
required to reduce poverty and
vulnerability to environmental shocks
and food insecurity. This means
strengthening existing and fostering
new pathways for rural income
generation that benefit local
communities without degrading the
natural environment.
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Kilwa

Kilwa District sees tourism as the engine of growth, revenue generation, and poverty alleviation in its future. If this
occurs, it will be a stark change from its present status; it is estimated that only about 400 international tourists
currently visit Kilwa each year. One of the few hotels catering to international tourists is the Kilwa Ruins Beach
Resort. Like most rural tourism resorts in Tanzania, it is small and can accommodate fewer than two dozen guests.

There are many reasons for the high expectations for tourism and
economic development in Kilwa. Archeological and historical richness
are one reason. Kilwas was designated by UNESCO as a World
Heritage Site in 1981. The coastal ruins include mosques, forts and
palaces of early traders. Kilwa was a famous and prosperous city in
East Africa from the 14th Century all the way through the mid-19th

Century. It was occupied as early as the 10th Century and by the time
the Portuguese arrived in 1498, it was a large town that derived its
wealth from gold trade with the African interior. The city was a main
portal to the Middle and Far East during medieval and pre-colonial
times. Many of the ruins can be visited today. A UNESCO and French
government project has recently begun to renovate and preserve the
Great Mosque, palace and other historical structures on the island of
Songo Mnara. A Steering Committee on the management of the World
Heritage Sites meets every month.

The nearby Selous National Wildlife Reserve, Mozambique wildlife corridor, the longest cave system in Tanzania,
hippo pools, beaches, sport fishing, and coral reef diving are other reasons to stay in Kilwa. Like Mafia Island, the
marine and coastal ecosystem of the area is characterized by abundant and diverse coral reefs, seagrass beds,
extensive mangroves, inter-tidal flats and highly productive marine fisheries.

The Kilwa District Council and Tanzania Coastal Management Partnership have been working together to develop a
tourism management plan. There are plans to train local people at the Kilwa Community Development College to be
nature guides, and to construct a tourist information center. There is also a community-based ICM program under
the Pew Fellowship Award of Magnus Ngoile, Director General of the National Environment Management Council.
The District Council is also quite actively pursuing the legal designation of a Marine Protected Area in Kilwa coastal
waters.

It is hoped that increased electrical service following increased energy supply from the Songo Songo natural gas
fields will provide a boost to the local economy in terms of tourism growth and other small enterprises. In addition,
the road to Kilwa from Dar es Salaam is currently being worked on with completion planned by 2004, and recently a
small commercial airline company in Dar es Salaam has introduced air service to Kilwa on a regular basis.

Fig. 1: The Kilwa Gereza, oneof the ruins which
makes up the world heritage site.

include the Serengeti Plain, Ngorongoro Crater, Lake
Manyara and Mt. Kilimanjaro. The tourism industry
is already a major source of foreign exchange,
accounting for about 16% of national GDP, and nearly
25% of total export earnings. The total number of
tourists grew from 153 thousand in 1990 to over 500
thousand in 2001. At the same time, the value of foreign
currency earnings grew from US$65 million to $US725
million. With a conservative annual growth rate of 7%,
it is projected that the country will reach one million
tourists entering the country per year by 2010.

The size and income from coastal tourism is smaller,
but with tourist numbers increasing to near-capacity

levels in terrestrial parks, leaders in the industry see a
future shift to tourism expansion and diversification
along the coast. The draft National Integrated Tourism
Master plan points to coastal areas as having strong
potential for tourism growth. The natural, cultural, and
historical heritage of Tanzania is what makes coastal
and marine sites attractive to international tourists—it
is therefore what must be managed in a sustainable
way. The goal of the National Integrated Tourism
Master plan is to provide a policy framework for
integrated planning and a means to ensure
environmentally, economically, and culturally sound
development.

COASTAL TOURISM
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A large proportion of total hotel beds and tourist resorts
along the coast are currently located in the Dar es
Salaam region, Bagamoyo district, and Unguja Island,
Zanzibar. Located close to major urban areas, hotels
in these locations serve domestic, international,
business, and holiday tourism. Limited hotel facilities
with a mainly domestic demand are also found in other
urban areas such as Mtwara urban area, Tanga, and
Kilwa. Clusters of hotels and lodges that provide
nature-based tourism with a market that relies primarily
on international travellers are found in Pangani,
Zanzibar Islands, Mafia Island, and Kilwa. These hotels
and lodges offer tranquillity, beautiful beaches and
natural environment, sport fishing, diving and
snorkelling, culture and history, and archeological sites.

A cluster of three small and one medium sized resorts
within the boundaries of the Mafia Island Marine Park
draw travelers to the natural environment and
unchanged rural, traditional culture. Mafia Island and
its chain of small islets lie approximately 20 km
offshore from the Rufiji river delta. The Mafia Island
geographical region is one of the finest complexes of
estuarine, mangrove, coral reef and marine ecosystems
in the world. It has been recognized internationally as
a critical site for biodiversity. The waters around Mafia
include a tremendous diversity of representative
tropical marine habitats including coral reefs, seagrass
beds, mangroves, inter-tidal flats and contain nesting
grounds for globally endangered sea turtles (90 sea
turtle nests were counted this year). It is one of the few
remaining reef complexes within Tanzania’s coastal
waters in relatively intact condition. The productivity
of the Mafia Island ecosystem is due partly to the supply
of nutritional substances at the base of a complex food
chain flowing from the Rufiji delta, one of the largest
delta systems in Africa.

The scope for large-scale tourism growth is limited in
many places by remoteness—poor, and sometimes
impassable roads and limited service by air.
Investments in infrastructure combined with
international marketing and supportive public policies
would need to come together if international tourist
travel to coastal areas is to expand as it has it other
important tourist destinations around the world.

The most popular coastal destination in Tanzania for
tourism is currently Zanzibar. In the last decade, the
tourism industry has grown to be a central part of the

economic and social fabric of the islands of  Zanzibar,
especially on Unguja Island, the main port of entry
and location of Stone City. The history, culture,
architecture, beautiful natural environments, and other
facets combine to make Zanzibar a popular
international destination.

In 1986 the Zanzibar government identified tourism
as a major target for investment and engine for
economic growth. From 1986 to 1996 the total number
of arrivals increased from about 23,000 to 69,000.
Today, tourism infrastructure is well developed. Several
small airlines provide direct service from Dar es Salaam
and Kilimanjaro, which are the main points of entry

into Tanzania for tourists. There is also a reliable and
frequent service of high-speed ferryboats that leave
from the port of Dar es Salaam and take just over an
hour to reach Zanzibar town. Tourism brings income
to the local economy not only through hotels and
resorts, but also though island tours, boat expeditions,
diving and snorkelling, gift shops, restaurants, bars and
night clubs, and more.

It boasts varied attractions including tours of spice
plantations, Arab buildings from pre-colonial times,
artefacts from the slave trade, the vibrant Swahili
culture and art of Stone Town, snorkelling and white
sand beaches and the Jozani Forest Reserve.

These attractions are well publicised by the multitude
of hotels which cater mainly to international tourists.
There are large luxury resorts as well as smaller
guesthouses, providing lots of choice to visitors.
Additionally, there are many restaurants and shops

COASTAL TOURISM

Fig. 2: Beach front hotels in Zanzibar.
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Chumbe Island Coral Sanctuary

Chumbe Island is a privately managed nature reserve located 8 miles southwest of Zanzibar town. The island and
fringing reef on the West side are a rare example of a still pristine coral island ecosystem in an otherwise heavily over
fished and over exploited area. Chumbe has at least 90 percent of all coral species that have ever been recorded
from Eastern Africa. Nearly 380 species of fish, belonging to 50 families have been recorded, including Giant Groupers
(up to 1 m length), a rare occurrence in shallow reefs. The rich fish life has attracted seabirds, such as the rare
Roseate Terns. The rare Robber or Coconut Crab is common on Chumbe, while it is threatened elsewhere in the
Indian Ocean.

The island was not inhabited and fishermen did not heavily
use the surrounding waters. One of the reasons is the
distance from Unguja. Another reason is that the western
end of the island had for decades been more or less off-
limits because of its close proximity to the shipping
channel of larger vessels traveling between Zanzibar and
Dar es Salaam. The island has one of the few lighthouses
on the coast and had a military base, which used the
area around Chumbe for shooting range exercises.

In 1994 the Zanzibar Government gazetted the reef as
the “Chumbe Reef Sanctuary,” and licensed the island
and reef to be managed by a private company, Chumbe
Island Coral Park, Ltd. (CHICOP). At the same time, the
island’s coral-rag forest was declared a closed forest by
the government of Zanzibar. The island itself covers a
small area—approximately 20 hectares. The protected

area zone reaches 300 m off the West side of the island where no fishing or scuba diving is allowed.

CHICOP was established by a former development worker from Germany, who was impressed with the island’s
biodiversity and wanted to try a new model of conservation that wasn’t completely reliant on outside donor funding.
The company holds a 33-year lease of 2.5 ha of cleared land and a 10-year management plan for the Chumbe Reef
Sanctuary signed between CHICOP and the Ministry of Agriculture, Livestock and Natural Resources. When the
contract expires, the Zanzibar government has the option of canceling the lease. An advisory committee representing
the relevant ministries, the Institute of Marine Science, and local village chiefs was established and is still a focal
point for discussions on park management.

The goal of the company is conservation of the reef and island and related to this is the desire to further an understanding
of the ecological importance of the reefs. Since it is privately financed it must, of course, be financially viable in the
long run. An ecotourism resort is the sole revenue-generating component of the project. There are 7 bungalows on
the island allowing a maximum of about 14 overnight guests (and a number of staff, who have their own housing on
the island). The bandas are constructed specifically to be environmentally sensitive, with solar electricity, solar water
heating, rainwater catchment systems, gray-water recycling through filtration irrigation, and composting toilets. Both
day and overnight stays are allowed on the island, although the total number of guests is limited to fourteen people.
The fee for a day trip to the island is about US$70 per person. To market itself, CHICOP has used a strategy that
includes recognition by the international conservation community, international environmental awards and targeted
marketing over the Internet.

Besides limiting fishing in the exclusion zone near the island, CHICOP also manages the protected forest on the
island and an Aders duiker re-introduction and sanctuary program. Nature trails have been developed and an
environmental education visitors’ center was built on the island. During the off season, local school children are
brought to the island to participate in marine education programs. CHICOP has helped to develop information brochures,
marine environmental education material for local schools, and has created floating information panels on reef
organisms. The CHICOP leaders hope to get the program incorporated into the regular school-curriculum. The
company also welcomes researchers who want to carry out conservation studies. Chumbe has been the site of
fieldwork on sea urchin densities, macro algae abundance, factors influencing fish movement, and coral transplantation.
Reef monitoring has shown that protection has been effective. Both the quantity and diversity of fish stocks have
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Fig. 3: Chumbe Island helps conserve the critical coral reef
habitats.
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through which income is obtained, but which also
provide a welcoming atmosphere. Perhaps most

important are the
tour operators who
have pre-planned
trips to offer
tourists, such as
tours of the entire
island, day trips to
ruins such as

Kizimkazi which was the site
of a mosque built in 900 and
Prison island which offers
white sand beaches, ruins of a
slave house and giant
tortoises.

Travel to and from Zanzibar
is also well developed with
many small airlines providing
direct service from Dar es
Salaam and Kilimanjaro,
which are the main points of
entry into Tanzania for
tourists. There are also a number of boats which leave
Dar es Salaam several times a day and take about an
hour to reach Unguja.

In short, the infrastructure for tourism is well developed
for Zanzibar, providing visitors with many activities

and places to see, well-organised means of transport, a
multitude of places to stay and eat, many opportunities
for shopping, and easy transportation to and from the
island. However, there are a few factors which, if not
controlled, could lead to Zanzibar becoming a less
popular place to visit. For example, because the
industry is one of the main focuses on the island, there
are a lot of individuals for whom tourism is their sole
income. This can lead to excessive pushiness by
vendors and drivers can detract from the experience.

Furthermore, political
stability is key to the
continued interest in
Zanzibar.

Pemba Island is
significantly less
developed than Unguja.
However, it also has
many historical
monuments, such as a
14th century mosque,
and the Ngezi Equatorial
Forest which contains
many rare tree species.
The infrastructure is

much less developed and the island receives far fewer
tourists than Unguja each year.

On both islands, tourism is a boon to the coastal
communities, offering another source of income that
may in some cases be greater than traditional fishing

COASTAL TOURISM

increased.

Six former fishermen from adjacent villages have been trained as park rangers and posted on the island. They
enforce the boundaries through explaining the area to trespassing fishermen, or in extreme cases, reporting them to
local officials. They have played an important role in raising awareness among fishermen from neighboring villages.
The company actively encourages the employment of women, giving equal opportunities to both genders as they
hire cooks, waiters, or environmental educators. The company purchases food and other materials (e.g. building
materials for the bandas) from local villages. The relationship with adjacent villages seems to be stable and the
CHICOP staff perceives the villagers benefit from the program.

The funds generated through tourism pay for all costs of operation, including sanctuary enforcement, conservation
program, and environmental educational activities. Funding still remains a concern. Increasing publicity has helped
the hotel to get more visitors, but it still runs at about 40 percent capacity and has not yet paid off the initial investor.
About two thirds of the project’s investment costs (about US$1 million) were funded privately. Several donors have
supported some of the project’s activities. Additionally, over 30 volunteers from various countries have taken part in
the project since it started.

Fig. 5: Many large passenger boats travel between Dar es
Salaam and Zanzibar each day.

Fig. 4: Giant tortoise on Prison Island
in Zanzibar.
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or farming. However, more controls need to be set up
to ensure the safety of visitors and the continued
protection of the marine environment. The local
communities can and should be involved in these
processes, ensuring their continued participation in the
tourism industry and also in the protection of the
environment. This is also true of tourism on the
mainland; sustainable development and environmental
protection is necessary for visitors’ continued interest
in Tanzania.

COASTAL TOURISM

Linkages to Conservation

Coastal tourism can have negative as well as positive
impacts to local culture, quality of life, and the
environment. For example, tourist and economic
growth can bring many new pressures and outside
influences on people and resources. Loss of access to
beaches and fish landing areas is a frequent impact felt
by villages that rely on the sea for livelihood. Loss of

Mnemba Island Marine Reserve

Mnemba island, located off the northeast coast of Zanzibar, has an area of approximately 150 hectares and houses
Mnemba Island Lodge, a high-end luxury resort. The island is managed by Conservation Corporation Africa (CCA),
a South African Company founded in 1990 whose goal is to make conservation pay for itself with high income, low
impact tourism.

Mnemba is surrounded by an extensive coral reef and it is an important nesting ground for sea turtles. There is a no-
fishing protected area zone that extends 200 meters offshore surrounding the island.
Mnemba Island Lodge and protected area was established in 1992. CCA currently has a
33-year renewable lease for managing the island and is responsible for managing the
protected area. In November 2002, the company’s area of management was expanded to
include the marine protected area covering the coral reefs surrounding the island. Before
then, the island had a small patch (about 1 km2) of protected area.

Only guests of the hotel are allowed on the island itself, and hotel guards monitor the
waters surrounding the island to make sure there is no intrusion into the exclusion zone.
When incidences of illegal fishing are recorded, the hotel cannot enforce regulations itself,
but guards take pictures and bring them back to local village leaders to try to obtain
compliance. Chumbe Island Lodge is hoping to help establish a community NGO that will
assist in patrolling the reef for illegal fishing and will obtain revenues based on a small
tourist fee.

The hotel bandas are environmentally sensitive. The company’s goal is to leave as small a “foot print” as possible.
Hotel guests receive an environment guide and information about the community work that CCA is involved in. CCA
supports research on coral reefs and endangered species. There is for example an effort to tag and monitor turtles
that lay eggs on the island. In 3 years over 250 nests have been identified and about 30 turtles have been tagged.
Another research project is testing a fish aggregation device to promote fishing effort off the reef and in deeper water.

CCA hires most of its personnel (rangers, gardeners, cooks, cleaners, etc.) from local communities and has sent
some people to training at their more established lodges whereas others have been mentored on site.

Beginning in November 2002, CCA has been charging a $1 fee for divers visiting the reef. During high season (June–
March) the reefs can be visited by as many as 300 persons per day. Proceeds are deposited into a community fund;
so far all the money has gone into funding patrolling efforts. However, as the fund grows CCA managers are planning
to distribute it to four adjacent villages through a program in which the communities will be able to decide themselves
how to use the funds.

Mnemba Island Lodge also works with nearby coastal villages in small development projects including schools, a
health clinic, and a windmill water pump for irrigating a small vegetable garden. Money for community projects does
not come from CCA itself, but from the “Africa Foundation,” which is a separate donor foundation affiliated with CCA
projects. Part of the profits made through the Mnemba lodge (and all lodges run by CCA) is given to the Foundation.
The Mnemba hotel management meets with villages to help them write proposals to receive funds for small projects.
Up to June 2003, villages had received $36,000 for development projects from the Africa Foundation.

Fig. 6: The Mnemba
Island Marine Reserve
protects sea turtles like
this Green turtle.
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ECONOMIC OPPORTUNITIES IN THE ICM STRATEGY

beach access was an impact of hotel development in
Bagamoyo. In Zanzibar, greater demand for fish is said
to raise prices, leading to greater fishing effort including
the use of destructive fishing practices. At the same
time, the availability of fish in the diet to local people
falls because of the high price and reduced abundance
of fish from over harvesting. Similarly, population and
economic growth in Zanzibar town are driving forces
behind high extraction rates of wood from island
forests. It is estimated that the annual extraction of
wood on Unguja is four times the allowable amount of
8,000 cubic meters. Demand of wood fuel in Zanzibar
town is the driving force: 85% of the households in
the Zanzibar urban area use fuel wood and charcoal
for cooking and heating.

Wise tourism development can reduce its unintended
side effects. It can also directly work for local
community development and marine conservation.
Every tourist that enters the Mafia Island Marine Park
to stay at one of the four resorts pays US$10 per day.
These revenues go toward funding marine park
conservation efforts. MIMP has collected about
$60,000 in entry fees over the last 3 years. The Menai
Bay Conservation Area on Zanzibar is a popular tourist
destination for dolphin viewing and boating excursions.
Local officials are empowered to collect a $2 per person
visitor fee from tour operators to support conservation.

International tourists visiting natural areas tend to have
relatively high conservation values and are often
willing to contribute to local conservation if there are
innovative schemes in place to do so. Volunteer
monitoring of coral reefs and illegal fish practices is
one example. In both the KICAMP program in
Kilondoni District and on Mafia Island, tourists have
been engaged in monitoring. On Mafia Island, two
tourist lodges have agreements with MIMP to monitor
illegal seine net fishing through their guests when they
go on the water.

Private sector ecotourism can even be a means to
support protected area management and alternative to
protection by the government. This alternative has
experienced a good deal of attention and support for
terrestrial wildlife conservation on the mainland. Two
examples from Zanzibar provide insights to how it can
work in coastal and marine areas—they are the Chumbe
Island Coral Santuary and Mnemba Island Marine
Reserve (see text boxes on previous pages).

ECONOMIC OPPORTUNITIES IN

THE ICM STRATEGY

The National ICM Strategy is based on the idea that
by applying the principles and practices of ICM, the
benefits of sustainable coastal development can be
realised. Sustainable development and economic
opportunities within the coastal area are urgently
needed to improve the well being and livelihoods of
the resident coastal population. The Strategy articulates
principles and strategies related to simultaneously
building livelihood opportunities and protecting the
environment.

Two key principles of the National ICM Strategy relate
directly to the development of emerging economic
opportunities. One states that “Integrated approaches
to the development of major new economic uses of
the coast shall be promoted to optimise benefits and
minimise negative impacts.” The other states that
“Development and conservation interests shall be
balanced by promoting areas of high biodiversity and
cultural/historic importance and identifying and
steering large-scale economic developments to suitable
areas.” These principles are very relevant to the future
management and growth of coastal industries such as
tourism and seaweed farming.

The economic opportunities available in the coastal
area, both large and small scale, can improve the
livelihood and well being of the communities if planned
and managed sustainably. Strategy 2 in the National
ICM Strategy provides for “integrated, sustainable and
environmentally friendly approaches to the
development of major economic uses of coastal
resources to optimise benefits.”

Tourism, mariculture, mining, fisheries and other
industries are expected to expand along parts of the
coast. The National ICM Strategy gives the mandate
to national government bodies to work with relevant
sectors to develop integrated and sustainable
approaches to coastal economic development. This
includes permitting and development guidelines, such
as have been developed for mariculture and coastal
tourism.
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THE WAY FORWARD
In this edition of State of the Coast we have presented information from new studies conducted or published in the
last two years. However, scientific research in Tanzania has not caught up to the need for information. In order to
develop resources sustainably, information must be available about the state of the resources, the severity of impacts
from different activities and how long an ecosystem takes to recover from depletion.

In order to gather this information, baseline data about ecosystems and other resources must be gathered. However,
long-term monitoring is also required to ensure that the environment remains in good health. Involving villagers in
this process will help to ensure both that the monitoring takes place and also promote a sense of ownership, giving
further incentive to conserve the resources. Furthermore, the data must be collected from all parts of the coast,
compiled in a database and be made available to the public. This data will provide a basis for making important
decisions about creating sustainable systems of resource use and also deciding when ecosystems should be conserved
to ensure their continued existence.

Furthermore, studies should be conducted on degraded ecosystems with the hope of finding ways to restore their
health. For example, transplanting techniques may be useful for restoring coral reefs or seagrass beds. On the other
hand, perhaps breeding animals in captivity, as is done in other inland ecosystems, would help increase sea turtle or
dolphin populations. Again, this information is necessary to be able to ensure the continued existence of valuable
resources.

Without this vital information, we continue to deplete resources and degrade ecosystems. This means a loss in
income, such as was seen during the 1990s in the Zanzibar fishery. Not only will these primary industries be lost, but
income from tourism will also disappear since the natural attractions will be gone.

However, at this time the much-needed monitoring and assessments have not been taking place. We recommend,
therefore, that further monitoring and assessment studies be undertaken in order to allow the continuing publication
of a biannual State of the Coast which can provide up-to-date information for decision-makers.
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