
Marine Wetland Interactions and Policy in Tanzania

Item Type Report

Authors Harrill, J.C.

Download date 22/05/2023 06:28:51

Link to Item http://hdl.handle.net/1834/533

http://hdl.handle.net/1834/533


Marine wetland interactions and policy in
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Zanzibar 

Sumnlary 
The marine wetland habitat types of Tanzania are defined. The interactions between the 
ecosystems supporting these habitats are briefly described. The connections between these 
habitats demand a multi-sectoral approach to their management and the concept of
integrated management, and its application to the marine wetlands of Mafia Island, is
presented. Guidelines for the legislation and administration of such areas are also presented. 
The problems of implementation of such a policy in Tanzania and the suitability of this
concept to the management of terrestrial wetlands is discussed. 

Introduction 
The Ramsar Convention defines marine wetlands as those areas from the highest extent of 
the tide to six metres below lowest tide level. This definition of marine wetlands includes a
significant proportion of Tanzania's 900 km long, narrow coastal zone. The coastal zone
supports a number of economically and socially important natural resources as well as
possessing areas of international, regional and national significance with regard to
conservation. Habitat types include: exposed hard coral, soft coral and algae dominated
reefs, sheltered back reef systems, intertidal flats with hard and soft substrate, mangrove
forests and extensive seagrass, algal, sponge and soft coral subtidal beds. These habitats
support a high diversity of marine life, including a number of rare or endangered species
such as turtles and dugong, as well as providing important feeding areas to migratory and
resident birds. Although each of these habitat types superficially contains distinct
communities, there are significant interactions between the ecosystem processes of 
individual habitats. 
The close proximity of many reefs to the coast makes them extremely prone to terrestrial
influences of both natural and human origin. Coastal waters in Tanzania 
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have been traditionally exploited for fish, lobsters, octopus and shellfish (both for local 
consumption and for the curio trade) as well as live corals, coral rock, and mangrove poles
for building purposes. 
Many of the traditional practices result in degradation of reef flats and crests through
trampling. Coral mining and pole cutting are particularly harmful as they can result in
considerable habitat destruction. The greatest threat at present to the coastal environment,
causing destruction of habitat on a large scale, is the illegal use of dynamite to stun and kill 
fish. This practice has increased since the late 1960s and has resulted in the destruction of
many of Tanzania's coral reefs, including those around Dar es Salaam and Tanga. In
addition, the disposal of sewage and chemical pollutants into coastal waters, especially 
around centres of rapid population and industrial growth, as well as mariculture, are
increasing problems which will further degrade the marine environment if not carefully
planned and managed. 

Marine wetland interactions 

The ecosystems of greatest importance, with regard to the increased productivity of coastal
compared to oceanic waters, are those that support the mangrove forests, seagrass/algae beds
and coral reefs. The health and productivity of these individual ecosystems is dependent 
upon a number of complex interactions. These interactions can be classified into five major 
types; physical factors, nutrients and dissolved organic matter, particulate organic matter,
animal migration and human impact. Because of the interdependence of differing 
ecosystems, the deleterious effects of degradation of one particular ecosystem are not
necessarily confined to that system. In addition, coastal ecosystems can be extremely
vulnerable to terrestrial influences. This is especially pertinent to the marine wetlands of 
Tanzania which, because of the narrowness of the continental shelf, are often located in
close proximity to the shoreline. 
The possible effects of these interactions between marine ecosystems and terrestrial 
influences can be clearly illustrated by two examples from Tanzanian coastal waters; the use
of explosives for fishing and the cutting of mangroves. The major effect of these activities
has been habitat loss (Bryceson, 1981; Salm, 1983; Kudoja, 1985). The removal or
destruction of natural breakwaters such as coral reefs has resulted in changes in current
patterns and increased wave action causing loss of high value coastal land (e.g. Oyster Bay,
Dar es Salaam). Problems of erosion have been exacerbated by the removal of mangroves 
which function as stabilisers of coastal sediments. Cutting of mangroves around freshwater
outlets also lowers the effectiveness of natural systems to combat increased siltation caused
by continued inland deforestation. Increased erosive capability, coupled with the loss of 
natural stabilisers, can lead to increased sediment loads in coastal waters. High levels of
sediments are detrimental in that seagrass beds and coral reefs can be stifled, resulting in
further degradation of these habitats. 
Perhaps the largest physical influence of terrestrial origin is the freshwater, silt and nutrient
input of the Rufiji River. The flow characteristics of this river may 

126

 



Marine wetland interactions and policy  

have been changed by the construction of dams at Mtera and Kidatu. Although great 
economic benefits accrue from these impoundments, they are not without
negativeconsequences. It has been observed that parts of the Rufiji Delta is receding; the
rate at Simba Uranga, calculated from aerial photographs taken in 1966 and 1989, has been 
estimated to be approximately 40 m/year (Pethick and Spencer, 1990). The eroding force of
coastal wave action and currents is presently exceeding the deposition of silt in the delta,
leading to beach erosion. One possible reason for this reduced sedimentation is that silt 
transported by the Rufiji River is being trapped behind these dams. The cutting of
mangroves in the delta has probably exacerbated the problem. 
The construction of dams also reduces the volume of freshwater and the associated flow of 
nutrients of terrestrial origin into the marine system. This often results in increased salinity
and reduced productivity in estuarine and adjacent marine areas. The productivity of the
Mafia Channel and associated fisheries (prawns and fish) are highly dependent on the Rufiji 
for the supply of nutrients. 
Given the current dependence of the coastal population on marine related resources and that 
fisheries and tourism are important components of the Tanzanian economic recovery
programme, the further degradation of the coastal environment could have disastrous social
and economic consequences. 

Current management policy 
The current management strategy for marine wetlands has been a direct result of sectoral
policies adopted by a wide range of agencies at national, regional and local level (Table 1). 
Under the Fisheries Act, 1970, the Department of Fisheries is responsible for the
management of all marine waters (including wetlands) from the mean high water mark to
the limit of territorial waters. All land inland from the mean high water mark is administered
by the National Planning Commission and the Ministry of Lands, Housing and Urban
Development. Jurisdiction for mangroves, however, is administered through the Department
of Forestry, even though mangrove stands exist above and below the high water mark. The
Forest Ordinance of 1957 stipulates that all mangrove forests are Forestry Reserves. In
addition, the Ministry of Trade and Industry has the mandate to issue licences to develop
terrestrial land within coastal areas. This has resulted in licences being granted to utilise
mangrove areas for salt production, even though these areas are protected through Forestry
legislation. These issues are further complicated through developments initiated at Regional 
and District level, such as land acquisition for hotel developments. There has been little or 
no coordination of these often conflicting activities and no assessment of potential
environmental impacts. The situation has been exacerbated by the current intense 
commercial interest in developing Tanzania's natural resources. Clearly, the sectoral
approach adopted by these agencies has led to a confused and uncoordinated approach to the
management Of marine wetlands. 
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Table 1 Agencies involved in marine wetland management 

1. National level a) Ministry of Tourism, Natural Resources and Environment 

 I (i) Division of Fisheries 

   (ii) Division of Tourism 

   (iii) Division of the Environment 

   (iv) Division of Forestry and Bee Keeping 

  b) Ministry of Trade and Industry 

  c) Ministry of lands, Housing and Urban Development 

  d) National Planning Commission 

  e) Ministry of Energy, Water and Mineral Resources 

  f) National Environmental Management Council 

2. Regional level a) Regional Development Office 

  b) Natural Resources Office 

  c) land Office 

  d) Health Office 

  e) Trade and Industry Inspectorate 

  f) Energy, Water and Mineral Resources Office 

3. local level a) District Development Office 

  b) District Natural Resources Office 

   (i) Fisheries 

   (ii) Forestry 

  c) District land Office 

  d) District Council 

  e) District Administrative Office 

  f) Village Councils 
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The integrated management concept 

The ultimate aim and reason for the adoption of an integrated management policy for marine
wetlands is the achievement of various environmental, economic and social goals. The
integrated management concept has evolved through the recognition of the interdependence 
of the ecosystems supporting the marine wetland habitats, and the failure of the traditional
sectoral approach to coastal management to cope with increased pressure on marine
resources. 
The integrated management concept differs from the current policy in that a number of 
activities are permitted within the boundaries of large well defined areas, as long as they are
compatible with the overall management objectives for that area. To ensure that benefits are
available to all levels of the community, the management objectives for a particular area
must be defined within a framework of local, national, regional, environmental, social and
economic goals. 
Because of the rigidity of former management strategies, there is a potential conflict
between the conservation of the coastal environment and the development of economic 
activities. This has often resulted in a reduction of living standards for local inhabitants,
causing resentment and opposition to the establishment of other reserve areas. Options
available in the planning of integrated management areas can minimize potential conflicts, if
they are recognised when management objectives are defined for a particular area. Examples 
of integrated management areas are given in Table 2. From this table, it can be seen that 
there is a variety of internationally recognised areas that can be created to meet likely
management objectives. The types of area that can be created range from development
orientated Resource Reserves and Coastal Management Zones to more protective areas such 
as Biosphere Reserves and National Parks. Although these types of management area differ, 
to some extent, with regard to their stated main objectives, protection of the environment in
which the resources occur is inherent in the main objective. 
Achievement of primary objectives, within each of these areas, can be facilitated with
minimal conflict of interest at the local level by the creation of a number of zones or user
areas. Zoning within a particular integrated management area provides a second level of 
flexibility in management. Each zone can have differing levels or types of usage and should
reflect the current or projected primary objectives for the particular area. These zones can
range from areas of total human exclusion or restricted access, through a graduated regime, 
to a.reas which permit the controlled use or harvest of resources. Areas containing zones
where access is restricted, for whatever reason, are known as core areas, with the area(s)
between the core area(s) and the outer boundaries forming a buffer area. The buffer area
contains those zones where controlled use or harvest of reef resources is permitted (Alcala
and White, 1984; Kenchington, 1990). It is important to note that if the management
objectives of a number of zones are compatible, several zones can be superimposed. 
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A variety of integrated management areas, giving possible priority ranking to major
objectives (taken and adapted from Polunin, 1990, and Salm and Clark, 1984) 

Table 2 

    Area type   

Primary objectives A B C D E F G H 

Protect ecosystem processes 1 2 2 2 1 2 1 2 

Maintain biotic diversitY 1 1 2 1 2 3 2 2 

Research/environment monitoring 1 2 3 1 3 3 2 3 

Education, protect aesthetic 3 2 1 2 3 3 2 3 

and/or cultural sites         

Encourage rational development 3 3 3 3 2 1 1 1 

Stabilise and maintain yield 1 2 3 2 1 1 2 2 

Stimulate recreation/tourism 3 1 2 3 3 3 3 2 

Priority ranking 

Primary objective for management of area and resources 
Not necessarily primary objective, but included as important 
Included as an objective where applicable and whenever resources and other 
management objectives permit 

1 
2 
3 

Area type 

Biosphere Reserve National 
Park Natural/Cultural 
Monument Nature Reserve 

E 
F 
G 
H

Resource Reserve Sustained 
yield harvest zone Water quality 
control zone Coastal 
management zone 

A 
B 
C 
D 

Note: A more complete discussion is given by Salm and Clark (1984) 130
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Regulation of activities to control the level or type of use within a zone can be achieved by 
the establishment of a permit system. An example of such a permit system in the Maldives 
is given in Table 3. The integrated management concept can therefore offer a great variety 
of management options to cope with the specific requirements of a given coastal system. 

Development of an integrated management area 

In general, the issues to be addressed in the management of such areas should be a matter of 
national policy. This ensures that the management objectives for the area will tackle the 
major problems of the coastal environment, with the support of the highest decision making 
bodies. Ideally, the creation of these areas should be part of a national or regional strategy to 
facilitate specified interaction with already established legislation and agencies such as the 
Planning Commission and the Department of Fisheries. Once the management objectives for 
the coastal environment have been established, a zonation policy can address practical 
means by which those objectives can be achieved. 
The planning process for an integrated management area would entail development of a 
legislative base, the establishment of an administrative authority, the definition of 
management objectives, and the formulation of a detailed plan to achieve management 
objectives. 
The initiation of an integrated management policy is clearly a complex process and can 
require significant revision of existing policies. Such a policy has been adopted for the 
integrated management of marine wetlands in Tanzania by the inception of a multi-user 
marine management area at Mafia Island. If successful, this policy could then be extended to 
encompass further areas of the Tanzanian coastline. The following sections describe the 
approach that has been taken in the attempt to establish the Mafia Island multi-user 
management ()rea. 

Development of a legislative base 
Development of a legislative base can be complex. Through the traditional sectoral
management policy, a large amount of often conflicting legislation can exist. The basic 
problem is that effective management of the coastal areas must be supported by legislation
that is not delineated at the land-sea interface. This is because certain land based activities,
such as industrial and domestic pollution, often affect the marine environment. Legislation 
must be either drafted or created by the modification of existing legislation so that areas of 
responsibility between authorities are defined unambiguously. 
In general, the legislation should ensure that there is enough detail for: 
1. Correct implementation and compliance. 
2. Clear delineation of boundaries. 
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Table 3 A conceptual permit system for activity regulation within different zone
types in the Maldives (Source: Kenchington, 1990) 

    Zone type   

Activity 1 2 3 4 5 6 

Reclamation P P P X X X 

Building P P P P P1 X 

Sewage P P P P P1 X 

Industrial development P X X X X X 

Commercial development P P X X X X 

Coral mining P P P X X X 

Tourism development P P P X X X 

Tourist activities P P P P X X 

Mariculture P P P X P1 X 

Subsistence fishery / / / X X X 

Commercial fishery / / X X X X 

Shell/coral collection / / / X X X 

Net fishing P P P X X X 

Boating P P / / X X 

Dive/snorkel / / / / X X 

Scientific research / / / / P P2 

Zone type 

Development general use zone 
General use commercial zone 
General use subsistence zone 
National Park zone 
Scientific research zone Nature 
Reserve 

1 
2 
3 
4 
5 
6 

Activity 

/ P 
P1 
P2 
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Allowed as right 
Allowed subject to permit 
Permitted only in connection with approved research 
Permitted only for non-manipulative research that cannot be conducted 
elsewhere 
Not allowed X 
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Provision of adequate statements of authority and precedence. 
Provision of adequate infrastructure and support to ensure the undertaking of the 
required tasks. 

 
The overall goal(s) to be achieved by the creation of an integrated management 
area, and the objectives of that area in the pursuance of that goal(s), should also be included
in legislation. If zones with their own set of objectives are to be created, then legislation
should state the types of zones, their objectives and provide adequate detail to control
activities and protect resources. These latter provisions should ideally override all
conflicting legislation within the constraints of international law. Jurisdiction of various
agencies, responsibility, accountability and capacity should be stated to ensure the
management objectives and basic goals are achieved. Provisions for the implementation of
various management techniques (e.g. temporary closure to allow resource recovery) should
also be included. 
Creation of a strong legislative base is imperative to the success of integrated management
areas. Formulation of the legislation is a complex process involving the review of all 
existing or proposed legislation that could affect the coastal zone. Once a firm commitment
to develop such an integrated coastal policy has been made, drafting and enactment of the
legislation should be the first priority. 

3. 
4. 

The establishment of an administrative authority 
The integrated coastal management administrative authority should be defined in the
legislation. Ideally the authority should grow from existing agencies, unless this is
impractical or there is overwhelming public and political support for the creation of a new
organisation. The current administration of marine wetlands (see earlier) is extremely
complicated and has resulted in the adoption of policies with conflicting goals. This has led
to the proposition that a new authority be created to administer the integrated management
of the Mafia Island multi-user marine area. Provision will have to be made for the
interaction of the authority with other central and local governmental agencies as well as
non-governmental organisations, scientific research institutions and user groups (especially
local users). This may be possible by the creation of advisory and local village committees
which would inform, advise and interact with the authority's activities. 

Definition of goals and objectives 
The definition of management goals, and hence objectives, is the first and most important
step in the development of an integrated policy. The overall goals for marine wetland
resource management are likely to include the achievement of maximum sustainable 
economic benefit from long term yield of natural resources, maintenance of the condition
and productivity of the natural environment, and the allocation of resources between
competing uses and users. The establishment of protected areas for tourism and conservation 
is also to be considered. It follows that the likely goals for the integrated management of
Mafia Island could be: 
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1. To protect pristine ecosystem process_s and areas. of high species and genetic diversity.
2. To stimulate the_rational development of unexploited natural resources including 

tourism. 
3. To promote sustainability of existing resource use, incorporating recovery 

strategies for overexploited resources. 
The way these goals are achieved depends on the socio-economic structure and government 
decision making processes of the country. It is important in defining the objectives that a
balanced outlook between protection of the environment and the development ofresources is
maintained. A bias towards protection may deprive local inhabitants of their livelihood and
therefore result in their non-cooperation. The consequence of this will inevitably be the
failure of the management area. Conversely, bias toward development may result in
overexploitation and degradation of nationally and internationally important resources. To
achieve the management goals, management objectives have to be defined in the context of
the past, present and likely future uses for the area. For marine wetland areas, management 
 objectives would need to take the following activities into account: 

• preservation of undisturbed natural environments; 
• protection of breeding areas of endangered species; 
• protection of breeding areas of commercially important species; 
• scientific research; 
• environmental education including public awareness; 
• non-extractive recreation and tourism; 
• regulated extractive recreation and tourism; 
• subsistence fishing (including non-conventional species); 
• commercial fishing (including non-conventional species); 
• mariculture (farming of marine algae, prawns, fish); 
• shipping, including dredging of navigational channels, construction of navi-

gational aids, harbours, breakwaters and jetties; 
• extraction of construction materials; 
• construction of tourist facilities including marinas; 
• residential construction; 
• light industry; 
• hydrocarbon drilling; 
• disposal of domestic, commercial and industrial wastes; 
• heavy industry; 
• coastal and seabed mining. 

Formulation of a plan for management 
Central to the success of any multi-user area is the formulation of a practical plan for the
management of that area. Development of such a plan is a complex process 
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Pre-plan information 
To gain the information to develop such a plan, it is necessary to initiate a study to achieve a
reasonable understanding of the nature, condition, and resources of the area and its past,
present, likely and possible future uses. The study should, therefore, examine considerations
of the physical, biological and socio-economic environments and problems associated with 
rational development. 

Requiring accurate information on the area under consideration and the consultation of 
resource users at all levels. 

Identification of zone type and site selection 
It is then possible to identify the type of zones to be included within a given area. The 
following sub-sections give an example of how this may be achieved. 

Identification of zone type 
The second stage of development of a multi-user area, and the method by which the 
management concept approaches the problem of avoidance or reduction of potential
conflicts of interest between differing user groups, is the creation of a number of zones or 
user areas. Each zone has a defined management objective or set of management objectives.
The activities allowed within that zone would be those compatible with the objective(s),
other activities would not be permitted or would be subject to regulation. 
Considering the likely overall goals for the Mafia area, the physical and biological
characteristics, current resource use (Horrill, 1991; Horrill and Ngoile, 1991) and the
activities that could take place, then the type of zones that could be created are: 

General Use Zone 
Specified Use Zone 
Protected Zone, 

1. 
2. 
3. 

The General Use and Specified Use Zones would act as buffer areas for the Protected
Zone(s) which would constitute the core area(s). 

Site selection 
Although the zoning plan will not be finalised until after considerable consultation and 
discussion with user groups and concerned agencies, a useful starting point for the
formulation of the boundaries of any zones is to examine what an ardent exponent of one of
the overall goals would propose. The goals discussed previously were to protect pristine 
ecosystem processes and areas of high species and genetic diversity; to stimulate the rational
development of unexploited natural resources including tourism; to promote sustainability of
existing resource use incorporating recovery strategies for overexploited resources. The
developer would want the existing areas of use to be fully exploited and to develop those
areas which are not exploited at present. This essentially entails the opening of all areas to 
commercial development. The supporter of tourist development would advocate 
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that all areas of high aesthetic value be made available for tourist use activities such as
snorkeling, diving and sports fishing should be retained exclusively for these interests. The 
preservationist would want to protect all areas from development and tourism. 
Superimposition of areas of interest to user groups identifies those zones of potential conflict
of interest. In many cases, the areas deemed suitable for tourism are those best conserved.
With the developer also wanting to utilise these areas, there is a possible three way conflict
of interest. This then gives a starting point for discussions involving all interested parties
and/or agencies. The final partitioning of these areas will eventually depend on the results of
these discussions and consultations, and the priority given to particular management 
objectives. 

Discussion 

Although integrated management strategies are being increasingly employed in many 
countries to conserve and protect natural resources and pristine habitats, the major obstacle
to their adoption is that the formulation of such a strategy can be difficult and complicated.
It must be stated, however, that many of these difficulties, if ignored or avoided during the 
planning stages, can lead to severe and insurmountable problems in the implementation of
any integrated management project. The rationale to the strategy described in this document,
therefore, is to identify and overcome all likely problems before any management plan is
implemented. 
It is extremely important to involve the local users in all stages of the formulation of an
integrated management policy. This may often include education on the type of management 
under consideration, so as to maximise the input of relevant information from the local
community. Accurate and realistic assessments of local needs and aspirations are crucial to
the success of integrated management. As integrated management is often an evolving 
process, local users must also be able to participate in future decision making processes once
an area has been established. Adherence to a community orientated policy, coupled with an
extensive education programme, should ensure minimum conflict between management and 
local communities. 
The potential difficulties in pursuing such a strategy for marine wetlands in mainland
Tanzania, led to the adoption of Mafia Island as a pilot study. The boundaries of the
integrated management area at Mafia are within one administrative district to facilitate 
planning and implementation. If the management of this area proves successful, then the
outlined strategy would greatly facilitate the extension of integrated management of marine
wetlands to other areas. A significant extension would be to the marine wetlands and coastal
area associated with the Rufiji Delta and then many of the marine processes occurring in
Tanzanian coastal waters would be under some kind of practical management regime. 

136



Marine wetland interactions and policy  

 

It is recommended that if this strategy for the management of marine wetlands is adopted, a
similar approach be taken for the management of terrestrial wetlands. 
Given current thinking on the protection of ecosystem processes, the large effect of river 
associated, terrestrial wetlands on marine systems and the future management plans for 
marine wetlands, it is recommended that a significant portion of the Rufiji River system be
considered as a pilot study area for the management of terrestrial wetlands. Although this 
may seem a large undertaking, the social, economic and environmental benefits of having
the inter-connected ecosystem processes of the Rufiji River system and associated marine
wetlands under sustainable management would be enormous. 
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