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MANAGEMENT OF THE MARINE AND COASTAL RESOURCES OF DIANI. 
RECOMMENDATIONS FOR MANAGING PROTECTED AREAS 

EXECUTIVE SUMMARY 

This report presents proposals for the management and 
conservation of the marine environment and renewable marine 
resources of Diani on the Kenya Coast. In the companion report 
(Part 1) an account is given of the distribution of critical 
marine and associated littoral habitats and of important species 
of plants and animals. 

Protection of Renewable Resources 

The importance of renewable resource management is emphasised 
in the following report; it is important to safeguard critical 
habitats for fish production, preserving genetic resources, 
protecting scenic and coastal areas and preserving our natural 
heritage. Within the area of study there are habitats like coral 
reefs, seagrass beds and mangrove stands which are highly 
productive - generating the food for fish and other animals in 
the surrounding area, and areas like channels and lagoons that 
are important breeding or spawning grounds of many key species 
of reef fish and invertebrates'- These and other habitats along 
the Diani coast are important not only to sustain the fisheries 
base but for recreation, educ~iion and science for cultural and 
social reasons, to preserve genetic diversity and to protect 
rare and endangered species. 

Loss of Renewable Resources 

In this r~port are summarised those impacts which in other 
parts of the world have resulted in extensive loss of renewable 
resources through damage to critical habitats and species. 
Observations indicating that similar impacts are occurring in 
the study area are described. As yet damage is not extensive 
but with recent expansion in development and urbanisation of 
the coastal area, growth in marine oriented activities and future 
plans for further expansion, there is considerable danger that 
valuable resources and habitats will be lost unless appropriate 
management is introduced now to avoid this occurring. It is 
emphasised that protection of natural resources is compatible 
with industrial and other development provided developments are 
appropriately sited and suitable standards of construction work, 
effluent discharge etc, are observed. 

Coastal and Marine Management Plan 

The principal elements of a Coastal and Marine management 
plan are: 

(i) the protection of valuable species 
exploitation. 

and the control of their 

(ii) the protection of habitats supporting 
within reserves or protected areas • 

these species 

.' 
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(iii)	 the enforcement of standards to control marine and 
coastal pollution which might spread to valuable areas. 

(iv)	 the enactment of general regulations to minimise in so 
far as possible the damage caused by development and 
construction anywhere on the coast. 

Environmental standards 

Various points are made in connection with the need for control 
of pollution, the maintenance of environmental health standards, 
and minimising unintentional environmental damage. 

A series of recommendations is presented for the general 
protection of each of the critical habitats and important species 
under consideration. These are based on the results of the 
survey of their distribution, the instances of impact observed 
on the Diani coast, and knowledge of the impacts that have led 
to their damage in other countries. 

Recommendations for Protected Areas 

A principal part of the report involves the development of 
detailed recommendations for the management of current protected 
areas. The establishment of further sites for protection is 
discussed. Recommendations are based upon the distribution of 
habitats and species and the fisheries, recreational and 
environmental needs of area. 

Proposals for a Marine Reserve and Marine Parks 

More detailed proposals are presented for the establishment 
and management of the whole of the Diani coastline between Chale 

""iIsland in the south and the Mwachema estuary in the north as j 

a Marine Reserve. In addition it is proposed that within these I 

boundaries six small Marine Parks should be established to protect 
the best examples of coral reefs in the area. The presentation 
of these proposals is in direct response to the recent concerns 
regarding environmental impacts on the Diani coastline. 

Coastal Zone Management Plan 

It is also recommended that the whole of the Diani coastline 
extending from Chale Island to the Mwachema estuary should be 
designated a Coastal Zone Management Area. J 

This managed area would be subdivided into different zones 1 
managed for different purposes. It is emphasised that traditional ' i 
fishing activities would be allowed to continue throughout most 

~I 

of the proposed area; indeed a principal purpose of these 
proposals is to protect the environment in order to ensure the j
survival of the fishery. 

The area would be managed on a multiple-use basis to provide 
for sustained production of marine life and viability of outdoor 
recreation and tourism. The conservation of nature would be 

, 
j 
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promoted primarily in support of economic activities but with 
specific zones designated to achieve specific conservation 
objectives. 

The Economy and the Natural Environment 

The three major goals of the World Conservation Strategy (lUCN 
1980) are:

(i)	 To maintain essential ecological processes and life support 
systems on which human survival and development depend. 

(ii)	 To preserve genetic diversity (the range of genetic material 
found in the world's organisms) on which depend the 
functioning of many of the above processes and life support 
systems; the breeding programmes necessary for the 
protection and improvement of plants, animals and 
micro-organisms; much scientific and medical advance and 
technical innovation; and the security of many industries 
that use living resources. 

(iii)	 To ensure the sustainable utilisation of species and 
ecosystems (notable fish and other wild life, forests and 
grazing lands) which support rural communities as well 
as major industries. 

A major obstacle to attaining these goals is the destruction 
of natural habitat. Protecting of habitats by establishing 
protected areas is essential to any successful management plan. 

Tourism and the Coastal Zone Management Plan 

A recent study of the Kenya's tourism prepared by Schoorl 
and Visser (1991) predicts that tourists visiting Kenya will 
increase to over 2 million per annum in the 1990s. An estimated 
Ks4S0m per year is currently generated by tourists in benefits 
to Kenya of which over SOm relates to coastal tourism. The 
numbers of visitors to Diani are difficult to assess, but 1991 
records show that over 800,000 visitors came to Kenya, and it 
is estimated that more than half visited the coast • 

The benefits to Kenya to be derived from planning the 
management of marine resources and promoting the development 
on a sustainable basis are tangible therefore not only in terms 
of arresting the current deterioration of the coastline's valuable 
marine resources, but also in terms of maintaining and even 
improving future tourist potential. 

The Choice of Diani as a designated area for a Coastal Zone 
Management Plan 

Our studies confirm that the Diani area includes outstanding 
examples of the natural Kenyan coastline and represents one of 
the most valuable marine resources available to the people of 
Kenya. This conclusion has been determined by comparing 
investigations undertaken in these areas with studies in other 
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parts of the Kenyan coast and as a result of similar investigations 
conducted throughout the Indian Ocean. 

The marine resource of Diani is, however, currently exposed 
to impacts that are resulting in loss and damage of renewable 
marine resources through damage to critical habitats and species. 
The establishment of Diani as the first location to be managed 
as a coastal zone management area is therefore strongly 
recommended so that the full potential of this resource can be 
realised and be permanently available for the future. 

1 
..1 
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INTRODUCTION 

SECTION 1 

Scope of the Report 

The	 specific objectives are identified as follows:

(i)	 To prepare a coastal zone management plan which will 
suggest various methods for regulating use and other 
activities that affect the marine resources of the areas. 

This present report covers recommendations arising from these 
objectives and is based upon the information contained in Part 
1 of the report. 

Plan of the Report 

In the present report we first discuss the impacts observed 
to be affecting habitats and species in the study area and the 
noticeable instances of marine pollution are then described. A 
scheme for managing the marine environment and its renewable 
resources is then proposed 

General protection 
- The maintenance of 
- Minimising impacts 

involving 

of species 
environmental quality 
due	 to coastal development 

- The adoption of a coastal zoning scheme including
 
the establishment of a network of protected areas.
 

Finally details are given of the types of protected areas 
proposed and the recommended status of the 15 sites surveyed within 
the proposed management area. 
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THE LOSS OF MARINE RESOURCES 

SECTION 2 

It has become increasingly evident over the past 10 to 15 
years, that in almost every ocean of the world, natural marine 
resources of value as the basis for fisheries, for recreation, 
for science and for maintaining the quality of the human 
environment are being damaged or lost by direct destruction or 
the indirect effects of construction work, overfishing, by 
souvenir collection, or by pollution. The industrial, commercial 
and social development of a country or region inevitably involves 
the destruction of some areas of natural habitat and the loss 
of some pre-existing natural resources. It is only recently 
however that any attempt has been made to minimise the loss of 
natural habitats and resources. By exercising such constraints 
and placing developments in the best areas, by reducing the 
emission of pollutants, by using appropriate construction and 
disposal methods in order to minimise impacts and by managing 
fisheries to obtain optimum sustainable yield, the loss of natural 
resources and the drop in environment quality can be kept to 
a minimum. 

A detailed review of the extent and mechanisms of loss of 
natural resources on coasts and in the oceans is beyond the scope 
of this report. Here are however several points that are of 
particular importance: 

(I)	 The value of marine resources 
Natural habitats and free living species are of use to man 
in a number of ways. In each case an economic value can 
be attached to these uses although in some instances benefits 
may only be apparent indirectly or after a considerable time 
lag. The value of a fishery may be immediately apparent 
and measurable as the price the annual catch fetches in the 
market. The value of a healthy and aesthetically pleasing 
environment may be much more difficult to assess, although 
clearly wealthier people will pay considerable sums of money 
to purchase property and housing in desirable surrounds and/or 
travel to spend time holidaying on beautiful coastlines. 

The value of protecting the marine and coastal 
environment may be summarised as follows: 

(a)	 To provide a safe and pollution-free environment in which 
people can live and work without risk to health. 

(b)	 To protect natural areas used by local people, and visitors, 
for recreation and holidays, and to preserve and enhance 
the attractive features within which people undertake their 
daily routine. 

(c)	 To protect commercially valuable renewable resources of fish, 
shellfish and lobster against damage by pollution or loss 
as a result of the destruction of critical areas in which 
the species breed or grow. 
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(d)	 To protect animals and plants of great scientific interest
 
or educational value.
 

(e)	 To conserve and protect rare species (such as the dugong 
or turtles and unique habitats (such as the coral reefs) 
which constitute an important genetic resource and part of 
the natural heritage. 

(II) The costs of not protecting areas 

There have been many instances recorded where a habitat 
has been altered or destroyed only to have its value 
recognised ,later. Building too close to the sea, for example, 
can destroy strand vegetation, the natural defence against 
shore erosion causing serious erosion and eventual loss of 
the properties and large parts of the coastline. Such a 
situation occurred recently at sites on the Venezuelan coast 
(R. Shalm, 1984) and at Ocean City Maryland, USA (R. Shalm, 
1984) resulting in a costly beach defence project. 

Attempts to rehabilitate valuable coastal habitats such 
as mangroves, seagrass beds and sand dunes can be very costly 
and the rehabilitation period lengthy. \Estimates are 
available (Lewis and Bunce, 1980; Teas, 1977) for the cost 
of replanting mangrove habitats with seeds ranging from US$ 
1500 to US$ 5000 per hectare (mature plants could cost US$ 
216000 per hectare, Lewis 1981). It would take between 30 
and 50 years for forests to mature. The cost of planting 
Thalassia (turtle grass) beds is estimated to cost between 
US$ 5000 and US$ 25000 per hectare depending on method 
(Thorhaug, 1980). 

Not all benefits can be, or should be, measured purely 
in conventional .monetary terms. The more ethically based 
values such as protecting endangered species and conserving 
our heritage are nevertheless equally important to the quality 
of life of the people at present and in conserving for the 
future. 

(III) The RENEWABLE nature of these resources 

Biological based resources are renewable. That is they 
replenish themselves annually and man can in theory continue 
to benefit from them indefinitely. This situation contrasts 
vividly with the exhaustible nature of mineral resources 
that can only be used once. In the short term the value 
of an oil field for example can be much greater than the 
annual fishery catch in an area but taking into account 
the catch taken year after year the fisheries resource may 
greatly exceed the value of the oil reserve. The renewable 
nature of biological resources has enormous long term value 
and should be remembered by decision makers when accepting 
the loss of a resource as a consequence of a development 
project which may lead to only short term gain. 

". 
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(IV) The value of CRITICAL HABITATS 

Certain habitats or portions of environments are more 
important than others due to their value in sustaining the 
renewable nature of the natural resources. These habitats 
have been termed critical habitats (Ray, 1976) and may be 
defined as areas that are the feeding, resting, breeding 
or nursery areas for marine animals or a major source of 
nutrients for feeding elsewhere. Mangroves are an important 
source of nutrients, coral reefs and channels are particularly 
rich in species or highly productive as are seagrass beds 
and all feature as essential contributors to the survival 
and productivity of commercial species as well as of rare 
and threatened ones. All of these areas are critical to 
the maintenance of the resource in a way that much larger 
areas of the open sea bed are not. 

The automatic regulation of human use 

The need for Governments or other authorities to intervene 
to establish regulations minimising impacts to the environment 
or to protect selected areas for various uses is recognised in 
the legislation providing for this by the Government of Kenya. 
It is well understood that man's use of marine resources does 
not tend to regulate itself in the same way as can happen with 
land based resources. 

The farmer will not slaughter so many of his livestock in 
one year that he does not have enough animals to breed for the 

'(	 next. He does not cover his best grasslands with garbage because 
this would reduce the food available for his animals. Both 
actions would be against the farmer's interest. The sea is 
however an area where many people have common rights and without 
regulations the fisherman who avoids taking too many fish so 
the remainder may breed, loses rather than benefits, because 
other fishermen can simply take the fish he leaves. The 
industrialist who disposes of waste in the sea, so killing fish, 
or dredges sea grass beds to open a boat channel suffers no 
disadvantage by doing so because he himself is not a fisherman. 
The fishermen who depend on the fish or on the feeding grounds 
provided by the seagrass beds have no control over the 
industrialists because the sea is a common resource. 

The marine resource of the Kenya coast is rich but limited 
and the measures proposed in the legislation to establish Parks, 
Reserves and Sanctuaries should be enacted upon to conserve this 
resource for the resident population and to ensure the continuing 
development of a healthy tourist industry. 
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SENSITIVITY OF CRITICAL HABITATS AND SPECIES TO 
ENVIRONMENTAL IMPACTS 

i
i 

- SECTION 3 

In this section a summary is presented of the types of impacts 
that have been observed elsewhere to damage or destroy critical 
habitats and species or species groups of conservational 
significance similar to those found in the waters and surrounds 
of the Kenya Coast. 

The impacts summarised are those which we have observed to be 
affecting the habitats and species within the area of study and 
those which could possibly arise in the near future. 

Fishes, echinoderms, crustaceans and molluscs are not treated 
separately but are considered largely under the heading of Reefs 
and Corals. 

REEFS AND CORALS 

Considerable evidence has accumulated in the past 10 to 20 years 
regarding the way in which coral reef communities may be damaged 
or destroyed by the side effects of human activity. 

1. Pollutants and their effects on coral reefs 

(I) Sedimentation 

Sedimentation is a primary factor that has caused 
extensive damage to coral reefs in different reef areas. 
The sediment load may result from high rates of soil erosion 
on land as a consequence of clearance of natural vegetation 
(e.g. the Sabaki River and the siltation of the Malindi coral 
reefs, Blom (1985) and Gieson and Van der Kerkhof (1984)) 
and from dredging or land reclaiming activities. Observations 
of reef damage by sediment washed into the sea from the land 
in other parts of the world have been made in Australia by 
Fairbridge and Teichert (1948), in Hawaii by Moberly (1963), 
in Tanzania by Ray (1968), in the Virgin Islands by van Eepol 
and Grigg (1970) and in the Seychelles by Vine (1970). Damage 
by sediment raised by dredging has been recorded around 
Singapore by Wycherly (1969), in the Virgin Islands by Grigg 
(1970), in Florida by Marszalek (1981) and in Jeddah resulting 
from infilling activities Ormond et al (1984). 

At one time there was considerable uncertainty as to the 
effect of sediment on coral in that thriving communities 
have been described in generally turbid waters (e.g. Crossland 
1907), Marshall and Orr 1931) and some authors have doubted 
whether corals were especially sensitive to sedimentation 
(see Marages, 1972). This problem was resolved by Hubbard 
and Pocock (1972) who demonstrated that although sediment 
rejection ability of corals varies, in general while many 
corals are able to clear themselves of fine sediment or silt 
they cannot remove coarser material. Besides the effect 
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on the corals, sediment destroys other benthic flora and 
fauna and there can be a major reduction in fish numbers 
and diversity as a result of loss of habitat and deterioration 
of water conditions (see Galzin 1981); Ormes bury 1981). 

Impacts in the Survey Area 

There was no evidence of excessive damage in the survey 
area due to silt dissipation and no impacts were discovered 
which could cause a further increase of sedimentation above 
the levels occurring due to resuspension of natural levels 
in the lagoon, wash off from the mainland and other existing 
human activities. The level of turbidity, that is the amount 
of sediments suspended in the water column, does however have 
a significant limiting effect upon the development of corals 
and other benthic communities in the survey area. Many 
sessile life forms on coral reefs are termed photosynthetic 
(light requiring) because they depend upon an association 
with microscopic algae (zooxanthellae) living within their 
tissues for life support. The microscopic algae require 
high levels of incident light energy like other plants, in 
order to photosynthesise. Photosynthetic invertebrates 
therefore depend upon strong sunlight to succeed and live 
in clear water which provides good light transmission. 
A phenomenon described as coral bleaching occurs when the 
microsc~pic algae within the coral tissues die and this can 
be linked to a disruption in light transmission due to 
increased turbidity. As bleached corals invariably die if 
favourable conditions do not return quickly the level of 
turbidity is critical to the survival of these light requiring 
benthic communities. Corals were observed in the lagoon whose 
growth and growth form had clearly been contained by sediment 
loads, but shallow lagoons are a naturally sedimented 
environment and it was not possible to establish, given the 
scope of the study, that there had been a marked increase in 
sediment due to recent human activities. 

Due to the natural levels of turbidity the better development 
of corals and other photosynthetic invertebrate communities 
of the off-shore fringing reef of Diani is confined to 
relatively shallow water. The low light transmission only 
allows development within the 0 - 15 metre depth range on 
suitable hard substrate. Fringing reefs are often narrow 
bands of living coral less than 100 metres wide due to this 
limiting factor despite the shallow depths and gentle slope 
of the coastal shelf. These living communities of 
photosynthetic corals are existing in a borderline situation 
and could be seriously affected by a further deterioration 
in existing light transmission due to any increased turbidity 
within the Diani area. Potential threats to these reefs via 
sedimentation could arise from excessive use of power boats 
in shallow water, coastal infilling or engineering in 
association with hotel or other construction work, efforts 
at beach creation by adding sand to the foreshore. Excessive 
and the indiscriminate deforestation of river estuaries adjacent 
to this section of coastline could also cause unacceptably 
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excessive levels of sedimentation. The implementation of 
a coastal zone management plan could avoid this by protecting 
coastline forestry and is a major consideration in any future 
conservation of the reefs in this area. 

(II) Eutrophication and sewage 

Sewage discharge can result in severe damage to coral 
communities. The best study case is that of the killing 
of corals over most of Kanchoe Bay, Hawaii (Banner and Bailey, 
1970; Maragos, 1972). Coral death has been demonstrated 
to correlate with nutrient concentrations and turbidity 
(Maragos, 1972, De Georges 1991) but neither are thought 
to be directly responsible. Effect can vary according to 
circumstance, Banner and Bailey (1970) describe overgrowth 
of corals by the algae Dictyosphaeria cavenosa, Maragos (1972) 
suggests release of hydrogen sulphide may be critical, oxygen 
levels may ~e reduced by sewage effluent (e.g. Wade et aI, 
1972) very high bacterial concentrations may result (e.g. 
Siren and. Scheuring, 1970). Walker and Ormond (1982) 
concluded that Aqaba (Red Sea) sewage discharge has killed 
corals by stimulating growth of algae which in turn increase 
the rate of sedimentation affecting the coral. Other organic 
wastes may cause similar effects to sewage discharge. In 
the Caribbean waste from rum distillers cause high BOD and 
COD sedimentation and eutrophication and have caused severe 
pollution at various sites (see Shatrasky et aI, 1972). 

Impacts in the survey area 

Environmental quality monitoring stations were established 
at four sites within the Diani area where regular sampling 
and testing of water quality can now take place as an indication 

. .	 of the status of the whole Diani coast. Additional monitoring 
sites were also established within the lagoon to monitor 
potential impacts from the tourist development. Likely origins 
of pollution amongst the chemical parameters tested were those 
indicative of sewage pollution and associated nutrient 
concentration. The most important of these are Nitrite (N02), 
Nitrate (N03) and Phosphate (P04) the most common indicators 
of nutrient input. Normal and acceptable levels were recorded 
throughout the survey area but clearly the water quality along 
the whole of the Diani coast must be closely monitored in future 
due to the pace of tourist development in the area. There 
is a suggestion that some establishments might be tempted to 
discharge sewerage or waste water at night directly to the 
beach. In practise no such abuse was detected during the study 
period, and in any case the large scale tidal flushing of the 
lagoon ensures that very small discharges are adequately 
dispersed. However, the threat of sewerage discharge occurring 
intentional or unintentionally, must be guarded against. 

(III) Oil Pollution 

The effect of oil pollution on corals has been reviewed 
by Loya and Rinkevitch (1980). It was initially thought 
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that corals were relatively unaffected by oil pollution and 
following large oil spills certain reefs were found to be 
significantly less impacted than other coral reef communities 
(Rutzler and Sterrer, 1970; Spooner, 1970). Damage can depend 
on the circumstances however and whilst large spills can 
float right over sublittoral communities, where corals are 
coated with oil when exposed at low tide, serious damage 
can occur (Johannes et aI, 1975). 

Chronic long-term exposure to even low levels of oil 
can produce damaging results and evidence for this from both 
field and laboratory observations is well documented. Loya 
(1956, 1976) found an almost complete lack of recolonisation 
by corals on the reefs at Eilat (Red Sea) chronically polluted 
by oil, and field and laboratory studies show a decreased 
production of ova, premature discharge of eggs, damage to 
larvae and a reduction ion successful settlement by larvae 
when corals are exposed to long term exposure to oil pollution 
(Rinkevitch and Loya, 1977, 1979). 

Impacts in the Survey Area 

During our survey, oil/fuel pollution was observed only 
at very low levels within the Lagoon area due to the passage 
of small boats. This area would require to be closely 
monitored if increased usage was to occur as concentrations 
potentially damaging to the adjacent reefs could easily 
result. A contingency plan to accommodate a small oil or fuel 
spill would be an advisable precaution. This would include 
availability of a boom to contain the spill, and minimum clean 
up facilities. 

~ 

2. Impacts of Commercial and Recreational Activities 

(I) Construction 

The construction of tourist facilities and marinas, etc. 
can have immediate mechanical effect by altering water flow 
around the reef and thus changing a major ecological factor 
and become a point source of pollution and littering. In 
some areas direct destruction of reefs has occurred as a 
result of infill on the top of reefs mining of reef rock 
to obtain limestone for cement production or for infill 
material (see for example Lulofs, 1974; Salvat, 1980) or 
to create boat or ship channels. 

Impacts in the Survey Area 

The construction work at Diani associated with tourist 
development has aimed for minimal disruption of the marine 
environment and has been relatively successful in this respect. 
Less attention has been paid to the effect of development on 
near shore coastal environments such as coastal lowland forest 
and supralittoral scrub and dune. There are, however, few 
controls currently enforceable with regard to planning 
requirements for commercial installations. 

! 
_J 
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There is a potential need to establish and enforce coastal 
development regulations that will ensure a standard set-back ~. 

from the littoral zone and maintain public access to the 
shore. Any major proposals for extending the tourist facility 
at Diani should recognise, therefore, the need for real 
steps to be taken to protect the surrounding fragile marine 
and coastal environment. 

(II) Diving/Snorkelling Tourism 

All diving and snorkelling inevitably results in minor 
unintentional damage to corals and other reef benthic flora 
and fauna, which at frequently used dive sites, can become 
unsustainable and lead to local loss of fragile species. 
Excessive spearfishing and collecting of souvenirs.may 
compete with local fishermen as well as potentially altering 
the ecology of the reef. Significant coral damage can be 
caused by anchors of visiting boats (see Davis, 1977) 
particularly if plough type anchors are used (Salm et aI, 
1984). 

Impacts in the Survey Area 

Diving/snorkel tourism at Diani is a growth industry 
due to the major attraction that the reef dtving in the 
area provides. It has grown from a facility catering to 
a maximum capacity of less than one hundred divers/ 
snorkellers at anyone time in the early 80's, to one that 
promises to cater to five times or more of that number. 
Locally enforced practises curb the use of spear guns and 
the collecting of marine souvenirs but do not regulate the 
visits to intensively used reefs or provide means of avoiding 
unintentional diver damage. Dive/snorkel trip organisers 
in the area take a positive view and try to apply the 
principles of conservation, anchoring on sandy areas where 
possible or using permanently buoyed sites and enforcing 
strict 'look, don't touch' rules on clients. However, the 
pressures on popular dive/snorkel sites are becoming so 
great that increased environmental awareness briefings and 
publicity among divers is required to encourage them to 
minimise unintentional coral damage and further sites need 
to be permanently buoyed to provid~ mooring without 
anchoring. In addition sites need to be regularly monitored 
for coral damage and cover and periodic closure of sites 
may be necessary to allow recuperation. Such recommendations 
would normally form the regulations governing the use of 
the marine park and reserve areas. 

3. Fishing and Collecting Activities 

(I) Collection of Corals and Shells 

The extent of damage to reefs and reef communities by
 
tourists and souvenir collection is becoming increasingly
 
appreciated and documented (see Bjorkland, 1974) and has
 
been a major impetus to the establishment of marine parks
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and reserves. Without control tourists or souvenir 
merchants collect corals and shells (see Johannes, 1975; 
Wells, 1981) and corals may be damaged by disturbance when 
looking for shells or trampling (see Woodland and Hooper, 
1981). Through the establishment of marine protected areas 
a better control than legislation alone can be applied and 
the public and users of the area can be made aware of their 
rights and responsibilities within the area. 

(II) Over-exploitation of Food Species 

Increasingly in many parts of the world reef fish and 
reef animals are being overfished and over-exploited. 
Without controls and numbers of commercial species taken 
from reefs around overpopulated tropical islands has led 
to a decrease in yield below that which could, in theory, 
be sustained (see Johannes, 1981). Besides fish, many other 
edible or semi edible reef animals are collected to 
near extinction including many molluscs especially triton 
shell (Charonia tritonis) and clams (Tridacna spp), echinoids 
and holothurians, crabs, lobster and other crustacea (see 
for example Pearson, 1983). 

Impacts in the Survey Area 

In the companion reports (Part I) is documented the
 
evidence we have found which suggests that over

exploitation has occurred in the survey area of a number
 
of commercial fish, crustacea and mollusc species, and
 
recommendations follow which if implemented will assist
 
the ability of these species to recover.
 

CHANNELS, MANGROVE STANDS AND SEAGRASS BEDS I., 

The semi-enclosed shallow water channels and lagoons, mangrove 
stands and seagrass beds are common to many parts of the East 
African Coast and have frequently been subject to extensive 
impacts from various developments. 

The three main classes of impacts are: 

the effects of mangrove deforestation and associated
 
excessive sedimentation.
 

the effects of discharge of various pollutants. 

the effect of infilling, land reclamation and dredging. 

The semi-enclosed nature of these areas makes them especially 
vulnerable to such impacts. Often shallow, reduced water 
circulation conditions are characteristic of such habitats making 
them especially susceptible to sedimentation and any form of 
pollution due to the tendency for discharged silt or pollutants 
to concentrate in such areas. 

Pollution from private housing and tourist developments can 
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be equally as damaging as industrial discharges especially whe 
in the absence of regulations discharge of sewage and waste 
is allowed into narrow channels or canals (Ormond et aI, 19, 
The main impacts that can affect a single channel or lagoon 
have been studies and documented (e.g. Bellam, 1972). 

Impacts in the Survey Area 

The ground conditions of Diani have similar properties 
to the Florida Keys and Ray and Sprunt (1971) reiterated 
the comments made by Milo Smith and Associates who in 
speaking of the Keys state "None of the soil in Monroe County 
is suitable for safe and effective septic tank operation. 
Either the rapid percolation rates work to the disadvantage 
of the welfare of county residents or the soils are so 
heavily impregnated with water and organic materials that 
proper discharge of septic tank effluents is not possible. 
Furthermore the periodic inundation of soils by hurricane 
and tidal action presents additional hazards to public health 
and the natural environment". 

The potential for pollution of inshore marina areas, 
channels and lagoons is great and should be a prime concern 
in managing in-shore areas and initial planning of 
development. Clearly more restrictive and carefully 
developed standards for construction work and discharges 
should be applied to in-shore and restricted lagoon areas. 

Generally within the survey area there is a good past 
record for controlled development but a major potential 
threat cannot be disregarded from existing and future 
developments all along the Diani coastline. Presently 
there is little evidence of seepage of sewage into the lagoon 
but effective monitoring and control of future development 
is required. 

A serious consequence of impacts to this environment 
is the damage to highly productive communities of mangroves 
and seagrasses. Mangroves are particularly susceptible 
to impacts which may affect their leaves and aerial root 
systems (Ormond et aI, 1984) and although detailed 
information of the effects of pollutants and stresses on 
seagrass beds is limited, except where impacts are extremely 
severe (see Zieman, 1975), it is known that susceptible 
species are those which lack a significant starch reserve 
in their rhizomes. 

Significant impacts in other parts of the world include:

j. (I) Direct destruction by dredging and filling 

Infilling for land reclamation and dredging for the 
production of channels for boats is often a feature of 
coastal developments, and has resulted in the loss of a 
large proportion of the mangroves on the Saudi coast of 
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the Arabian Gulf (see IUCN, 1982). Mangrove areas do not 
provide a suitable base for urban construction, even when 
raised by superficial infilling, as the soil is often highly 
organic, and it is surprising that the level of such 
development continues in such areas as Florida. Seagrass 
beds can be buried and killed by infilling. Deterioration 
can be caused by increased turbidity and sedimentation, 
due to reduced light levels preventing photosynthesis. 
Where heavy sediment loads are present this can cause direct 
suffocation of the plants. 

Dredging not only damages or destroys mangrove and 
seagrass beds but can also permanently change the nature 
of the sea bed, altering substrate conditions and inhibiting 
any recolonisation process. In Florida recolonisation of 
a bay bottom after dredging was still negligible after ten 
years (Taylor and Saloman, 1968) and such damage to sea 
grass beds in the Arabian Gulf, in Kuwait, Saudi Arabia 
and Bahrain (see IUCN, 1982, 1984) is considered to be a 
major cause of the decline of the Gulf shrimp fishery. 

Impacts in the Survey Area 

There is no past history of dredging or infilling for 
land reclamation along the Diani coast as constructions 
associated with tourist developments have not extended 
beyond the land boundaries to the beach. The lagoonal 
seagrass beds, the mangroves in the Machema river estuary 
and those adjacent to Chale Island would however be very 
vulnerable to impacts of this nature. The passage of boats 
within the lagoon at low tide, for example, is impeded by 
the shallow water and access to the open sea from the shore 
is often very difficult even for small craft. Dredging of 
channels to overcome this in future is an obvious development 
but one which could cause serious damage to the lagoon 
environment. Similarly any infilling to create the all state 
of the tides causeway to Chale Island, which has been proposed 
would have equally grave environmental impact consequences. 
A further threat to mangrove areas arises from the possibility 
that, as in some other locations on the coast mangrove forests 
hitherto used in sustainable forestry may be acquired by 
private individuals for clear felling and development. 
Incorporation of intertidal mangrove areas within the marine 
reserve should help guard against this possibility. Careful 
planning and observation of certain standards and precautions 
are, therefore, essential in future to ensure commercial 
development is compatible with the protection of all existing 
lagoonal seagrass beds and mangrove stands. 

(II) Temperature and Salinity 

The effect of alterations in temperature and salinity 
due to construction work cutting off water circulation or 
discharge of hypersaline waste water from water desalination 
plants depends upon the species concerned. The limiting 
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effect on mangrove is illustrated by the open areas that 
often occur in the centre of large mangrove stands where 
lack of circulation can cause salinity damage. Seagrass 
species vary in their adaptability to temperature/salinity 
changes. Turtle grass, Thalassia spp. requires water 
of high salinity and leaf kill occurs at temperatures below 
20°C (Colin 1978) whereas Halophila species are tolerant 
of lower temperature and salinity (Ormond, 1984). 

Zieman (1975) does note, however, that seagrasses tend 
to be more tolerant to thermal pollution stresses than algae 
especially to acute temperature increases. This may be 
because several seagrass species, Thallasia testudinum for 
example, contain large starch reserves in their rhizomes 
and even if leaves die back the plants can recover using 
their starch reserves providing of course that the die back 
is not too frequent. 

Impacts in the Survey Area 

There was no real evidence of this type of impact 
discovered during our survey other than small amounts of 
freshwater pollution due to the release of waste domestic 
water from showers etc by the hotels via soak-away areas 
into the lagoon. Water sampling confirmed that the 
relatively small amounts of freshwater from these sources 
appears to have little significant effect on salinity levels 
even at locations immediately adjacent to discharge points. 
Desalination plants also are not currently a feature, or 
impact, of this coastline and no outfalls of hypersaline 
water from desalination installations were discovered from 
any of the hotels. Future developments could presumably 
require desalination plants once demand outstrips supply 
all of which will outfall into the semi enclosed lagoon area. 
Some cognisance of this will be necessary in the future design 
and location of plant outfalls to avoid hypersaline waste 
contamination of the lagoon. 

(III) Nutrient enrichment and eutrophication 

The general view is that partially treated sewage at low 
levels may be favourable to the growth of mangrove and 
seagrasses. Mangroves growing in areas that receive elevated 
nutrient loads have shown effects varying from negligible 
to favourable provided concentrations of suspended particulate 
materials are not so great that aerial roots become clogged. 
Eutrophication is only of limited benefit to seagrass 
communities however, for whereas nutrient take up can 
stimulate growth, enrichment also encourages the development 
of epiphytic algae and phytoplankton. Seagrasses generally 
require high levels of incident light energy so the increased 
epiphytic growth and high water turbidity by reducing light 
levels may actually decrease growth of the seagrass. 
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Impacts in the survey area 

The regular disposal of partially treated sewage from 
hotel sites by road sewage disposal tankers appears to be 
effective in controlling the elevated nutrient loads normally 
associated with run-off from septic tank installations. 
Whilst these methods have proved wholly successful there 
is no legislation to enforce this level of treatment. Future 
planning for the area needs to include the installation of 
appropriate domestic sewage treatment and disposal and 
provisions for treatment of sewage should be included in 
the construction permits for new hotels. 

(IV) Oil Pollution 

Oil pollution can have serious effects on mangrove stands 
and evidence is well documented. For example Spooner (1970) 
observed that after an oil spill in Tarut Bay, Saudi Arabia, 
defoliation of the mangroves occurred although the mangroves 
survived. Following a major oil spill in Puerto Rico death 
of mangroves commenced after 4 to 5 weeks and 8 years later 
although seedlings began to grow they failed to develop and 
mbrta.litywasabriOrma,lly hign(IUCN1983). 

Oil pollution damages mangroves by coating the aerial 
roots causing an immediate smothering effect or chronic 
poisoning as a result of uptake of petrochemical fractions. 
Mangroves are particularly susceptible to herbicide damage 
also and this should be taken into account when considering 
the use of potentially toxic oil dispersants in clearing 
up oil spill in mangrove areas. 

Seagrasses are generally less susceptible to damage from 
oil due to their subtidal habitat and are probably only killed 
when in direct contact with oil. Surface rafts of oil if 
present for long enough will significantly affect seagrasses 
by reducing light penetration, by increasing water temperature 
through abnormal absorption of light energy and by reducing 
oxygen exchange at the air/water interface. 

Longer term more serious damage can occur as a result 
of oil sinking to the sea bed and interacting with the 
sediments in which the sea grass is growing. Oil and sediment 
can combine into more buoyant lumps and pellets and eventually 
destabilise sediments uprooting or damaging seagrass beds. 

Impacts in the Survey Area 

The mainland coast of Diani has been fortunate in the 
past in that there are no records of substantial oil spillage 
other than a few isolated cases where ships wrecked on the 
reef have spilled their fuel. There is some spillage from 
craft using the Lagoon but not to the extent of causing damage 
to.the adjacent seagrass areas. 



25 

(V) Commercial and Recreational Activities 

Shallow water lagoonal seagrass beds can easily be damagedI "'	 by various commercial and recreational activities. The most 
common types of impacts are damage caused by inappropriate 
fishing methods and from the use of small boats engaged in 
recreational activities in these areas. 

Seine net fishing can be a damaging method to deploy in 
shallow waters because the weight of the net dragged over 
the substrate destroys marine life attached to the sea bed 
in the path of the net. 

Impacts from small boats used for recreational activities 
result mainly from propeller damage. Seagrass beds close 
to the surface and in shallow water at low tide, when lagoon 
waters may be barely navigable, are very vulnerable to this 
form of impact. 

Impacts in the Survey Area 

Fishing in the lagoon using seine nets is a common practise 
and fishermen were frequently observed dragging in nets to 
the shoreline. Large areas of seagrass beds show signs of 
this form of impact and although the practise is discouraged 
it is still very popular. If designated, a Marine National 
Reserve the Diani lagoon would be protected by regulations 
which would discourage this form of fishing. 

Similarly the propeller damage to the seagrass beds caused 
by boats undertaking recreational activities, which is quite 
extensive, could be largely avoided if regulations were 
applied which allowed free passage within the lagoon only 
at an appropriate speed limit within designated freeway areas 
avoiding shallow seagrass beds. 



26
 

SEC T ION 4
 

j 
PRINCIPAL ELEMENTS OF A COASTAL

~]'I AND MARINE MANAGEMENT PLAN 

"'1 " 

j 

!,J 

!J 

J 

,'j
'

;;, 
.... 

I .~ 
...J 

i ,.
J 

-1 



27 

PRINCIPAL ELEMENTS OF A COASTAL AND MARINE MANAGEMENT PLAN 

We have considered the renewable nature of marine resources 
and how easily they may be damaged or destroyed either 
inadvertently or knowingly during the course of development and 
that already along the Diani coast such natural resources are 
beginning to come under pressure as development proceeds in the 
area. However given careful planning and observation of certain 
standards and precautions industrial and commercial development 
is compatible with the protection of the marine environment and 
its renewable resources. 

Conservational management of the marine environment recognises 
the need to control human action to ensure the greatest benefit 
may accrue to the community, now and in the future (UNESCO 1984). 

The	 two main goals of such a plan are: 

(1)	 To provide a sustainable harvest of marine resources for 
the local community. 

(2)	 To protect the heritage value and geological integrity of 
the marine environment. 

,
The	 essential elements of the management plan would be: 

(a)	 The protection of particular species and/or control of their 
exploitation 

The current legal structure of Kenya includes relatively 
little legislation that allows prohibiting the taking of 
uncommon species of ecological, conservational or social 
value, e.g. sea turtles, although there are controls to some 
degree through Fisheries legislation regarding the limit 
to which a species or group of species may be exploited. 
The extent to which such measures have failed to be successful 
in our survey area, especially with regard to food species, 
e.g. fish, shellfish and lobsters, indicates that further 
measures may be necessary in the form of open and closed 
fishing seasons at certain sites to aid recovery and by 
placing quotas on the numbers and control of the size of 
animals taken. Legislation designed solely to limit or 
prevent capture or killing of a species provides important 
safeguards but it is even more critical to provide protection 
of the habitat which supports the species. 

(b)	 The establishment of reserves or protected areas 

The Wildlife (Conservation and Management) Act of 1976 
provides the means to adequately protect a proportion of 
the habitats that provide shelter and/or food, directly 
or indirectly, for species of economic, scientif~c or 
conservational value. It is also essential to protect as 
large a proportion as possible of the critical habitats in 
the marine and coastal environment, that is habitats, such 
as mangroves, seagrass beds as well as coral reefs which 
are areas of primary productivity and habitats that are 
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essential breeding or nursery areas, for example islands, 
used as nesting sites by sea birds or seagrass beds that 
are nursery areas of reef fish and invertebrates. There 
is a real need to set aside such areas as reserves, 
sanctuaries or marine national parks rather than allow use 
indiscriminately for development when other alternative areas 
are available. The pace of recent development clearly 
warrants the establishment of a further Marine National 
Reserve to conserve the marine resources of Diani and Chale 
coastal area. The establishment of an adequate number of 
protected areas is seen to be a matter of priority for the 
Kenya coast together with the formulation of a coastal and 
marine management plan for the whole of the coastline. 

(c) The establishment of environmental quality standards 

A particular characteristic of the marine environment 
is that pollutants discharged into the sea at one point may 
easily be carried by currents into reserves or other areas 
of protected habitat. Thus measures taken on sites to protect 
species and habitats are rendered valueless without the 
establishment and enforcement of environmental quality 
standards over a broader a~ea. 

In general it appears that effluent and discharge standards 
are defined by law but are not enforced along the Coastal 
Province Kenya and are therefore generally inadequate in 
ensuring that the level ot pollutants, etc. reaching the 
marine environment does not increase to the extent that marine 
life is directly impacted. The development of tourism has 
brought new problems and difficulties due to the greater 
incidence and additional volume of discharged material, and 
stringent requirements covering the permitted discharge and 
levels in the marine environment of such materials as 
hypersaline waste from desalination installations and organic 
effluent are necessary in future. Only by these means can 
standards of health and safety for fishermen, bathers, 
consumers of sea food and the general public be maintained. 
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ESTABLISHMENT OF PROTECTED AREAS:
 
TYPES OF AREA AND MANAGEMENT
 

A principal component of a plan to manage and maintain the 
natural renewable resources of Diani must be, as discussed before, 
that portions of the coast should be set aside and afforded 
protection additional to that provided by general environment 
standards and regulations. 

The emphasis in the proposed management plan has been to 
provide a multi-use managed resource area where natural resources 
and ecological systems can be protected and also contribute 
significantly to the economic, social and material needs of the 
Kenyan people. Within this framework areas are to be protected 
largely to provide facilities for local people and visitors or 
to promote conditions that can provide sustained yields of natural 
products, preserve genetic diversity and protect natural features 
and systems. A further small number of areas have been set aside 
purely to protect rare or endangered species and have been 
recommended sanctuary status. 

In proposing sites for protection as national parks and 
reser'lleswe haveadher.ed to the Wildlife (Conservation and 
Management) Act of 1976 specifications but have incorporated 
where appropriate site specific recommendations based on 
modifications to the current regulations governing the Kisite 
Marine National Park and Mpunguti Marine Reserve (Figure 6'1). 

FIGURE 6-1 

THE CURRENT KENYA MARINE NATIONAL PARKS REGULATIONS 
(GENERAL) 

1.	 THESE REGULATIONS APPLY TO ALL MARINE PARKS 
Except with special permission from the Director or a 
competent officer of the Service, no person shall: 

1.1	 - Enter the Marine Park other than through an official entry 
point. 

1.2	 Be in the Park without paying the prescribed entry fees. 

1.3	 - Refuse to produce his/her tickets for verification on demand 
by a competent officer in the Park. 

~ 1.4 - Enter the Park unless in a safe, secure and seaworthy boat 
or vessel. 

•	 1.5 - Exceed a speed limit of 5 knots by whatever boat or vessel 
while in the Park. 

1.6	 - Anchor the boat or vessel in any place other than at a 
designated place for that purpose and in accordance with 
the rules. 
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1.7	 - Convey into or be in possession of firearms, ammunition, 
poison, explosives or trap within a Marine Park. 

1.8	 - Goggle, snorkel, scuba dive or perform any other Marine 
recreational activity without a permit. 

1.9	 - Collect or attempt to catch fish, coral, shells or any 
Marine organism of whatever description, dead or alive. 

1.10- Be in possession of raw or finished Marine product, or 
any part thereof while in the Park. 

1.11- Cut or destroy vegetation of whatever type including the 
mangroves on the shoreline within the Marine Park. 

1.12- Take Commercial filming either on the surface or under 
water without a permit. 

1.13- Introduce an alien animal, plant or any organism of whatever 
description into the Marine Park. 

1.14- Carry out Research studies or expedition of whatever nature 
in the Marine Park without a permit. 

1.15- Tease, provoke, harm or otherwise endanger the life of 
any Marine organism in the Park. 

1.16- Discharge industrial or domesiic waste or otherwise cause 
pollution of whatever description including litter in the 
Park. 

1.17- Construct a wall, embankment, cause erosion, quarrying 
or otherwise interfere with the beach process. 

1.18- Remove or destroy any object, material or property lawfully 
constructed or placed in the Park. 

1.19- Alter the Park boundary or otherwise remove and/or destroy 
the boundary markings. 

11.20-	 Pull or push a hand card or drive a motor vehicle on the j
sand beach including the high tide water mark. 

I1.21-	 Make noise, disturb or otherwise cause undue annoyance jor deliberately endanger the lives of other visitors in
 
the Marine Park.
 

1.22- Behave in an indecent or immoral manner so as to embarrass, 
provoke or ridicule other people. 

1.23- Operate tour or any other business of whatever type in 
the Marine Park without appropriate licence/permit from 
a competent authority. 

1.24- Contravene any other regulation enforced by the Warden 
for the purposes of the Service. 

J
 
f • 
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1.25- However, visitors and members of the public will be allowed 
to swim free of charge within 100 metres from the high 
water mark. 

1.26- Removal of seaweed from the beach shall not be a 
contravention of these regulations. 

SPECIAL MARINE PARKS REGULATIONS 

2.	 DIANI MARINE N. PARK. (MODIFIED KISITE MARINE N.PARK 
REGULATIONS). 

For additional site specific recommendations for special 
Marine Parks regulations see Section 6. Regulations for 
Underwater Activity zones. 

THE CURRENT KENYA MARINE NATIONAL RESERVES REGULATIONS 
(GENERAL) 

3.	 THESE REGULATIONS APPLY TO ALL MARINE RESERVES 

Except with sp~cial permission from the Director or a 
competent officer of the Service, no person shall: 

3.1	 - Carry out trawling or fishing in a motor boat in the Marine 
Reserve. 

3.2	 - Exceed a speed limit of 5 knots by whatever vessel while 
in a Marine Reserve. 

3.3	 - Catch fish using a net of less than 2" x 2" mesh size up 
to and including mosquito nets. 

3.4	 -Catch fish using any other method apart from the traditional 
fishing methods. 

3.5	 - Convey into or be in possession of any weapon, firearm, 
ammunition, explosive, speargun in the Marine Reserve. 

3.6	 - Collect or take sardine or ornamental fish, coral, shells 
or any marine invertebrate of whatever description. 

3.7	 - Collect or attempt to catch any marine mammal including 
the dugongs, all types of turtles, either in water or on 
the beach or the young or egg thereof. 

3.8	 - Collect or attempt to catch any species of fish or marine 
organism of whatever description that has been declared 
as endangered or threatened and recorded in a National 
or International convention. 

3.9	 - Introduce an alien species of animal, plant or any organism 
of whatever description in the Marine Reserve. 
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3.10- Cut or destroy vegetation of whatever type including the 
mangroves on the shoreline within the Marine Reserve. 
Carry out research studies or expedition of whatever nature 
in the Marine Reserve without a permit. 

3.11- Carry out aquaculture or any farming activity on Marine 
products or otherwise in the Marine Reserve without a 
permit. 

3.12- Take Commercial filming whether on the surface or under 
water in the Reserve without a permit. 

3.13- Discharge industrial or domestic waste or otherwise cause 
pollution of whatever description including dropping litter 
in the Reserve. 

3.14- Alter the Reserve boundary or otherwise remove and/or 
destroy the boundary marking. 

3.15- Destroy or remove any structure or property lawfully 
installed in the Reserve for the purpose of the Service. 

3.16- Construct a wall, ~1lJ~~!!!11!~I'lt_,_<::auEJ~~rosiQJLJ-quarrying 

or ofh~iwise interfere with the beach process. 

SPECIAL MARINE RESERVE REGULATIONS 

4.	 DIAN I MARINE N. PARK. (MODIFIED MPUNGUTI MARINE N. RESERVE 
REGULATIONS) 

For additional site specific recommendations for Special 
Marine Reserve regulations see Section 6 Reserve 
Conservation zones. 

J 
j 

J 
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RECOMMENDED GENERAL REGULATIONS COVERING ALL CATEGORIES OF 
PROTECTED AREAI ' 

A list of suggested regulations follows for each of the three 
categories of protected area referred to in the report. The 
list is designed to act as a basis for discussion and is not 
meant to be comprehensive. 

Marine National Park
 
Management objectives
 

To protect natural and scenic areas of national or 
international significance for scientific, educational and 
recreational use. The area should perpetuate in a natural state 
representative samples of physiographic regions, biotic 
communities and genetic resources, and species in danger of 
extinction, to provide ecological stability and diversity. 

Regulations 

The entire area within the National Park boundary should be 
regulated as follows: 

(1)	 Construction 

(a)	 All construction limited by license to the minimum 
consistent with reasonable access and enjoyment of the 
natural setting of the area by members of the public. 

(b)	 No construction that, on the basis of an environmental 
impact assessment, will significantly reduce the 
sustainable productivity of the area. 

(2)	 Flora and Fauna Collection 

(a)	 No non-commercial souvenir collecting or attempts to 
catch fish, corals, shells or any marine organism of 
whatever description, dead of alive, in the area. 

(b)	 Commercial collecting activities strictly prohibited. 

(3)	 Standards 

National air and water quality standards apply and should 
be rigorously enforced. 

(4)	 General Legislation 

The protected status of the area should be maintained 
by central government or through agreement with other 
agencies. 
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Any person or organisation undertaking activities outside 
of the Park boundary which are found to be deleteriously 
influencing conditions within should be: 

(a) prosecuted 
abused. 

if national environmental standards are being 

If not (a) then: 

(b) the activities should 
(compensation decided 

be 
by 

subject of a moratorium 
the arbitration board); plus 

(c) the activities should be subject of an appraisal to 
determine whether environmental laws should be altered 
or whether parks boundaries should be altered. 

Marine Nature Reserve 
Management objective 

To provide for sustained production of water, timber, wildlife 
(including fish) pasture or marine products, and outdoor 
recreation. The conservation of nature primarily oriented to 
the support of the economic activities (although specific zones 
ma~ya-l-sobede~sTgrratea~-witliiri~these-~areast0 aChieve s pec i.fi..c~ 

conservation objectives. 

,.'.}.... __ k_ 

\,., 

Regulations ~J 
(1) Construction 

(a) No industrial activity allowed. 1 

(2) 

(3) 

(b) No major residential development. 

(c) No construction that, on the basis of an environmental 
impact assessment, will significantly reduce sustainable 
productivity of the area. 

Flora and Fauna Collection 
As for marine national park, with the following exceptions: 

(a) Commercial collecting activities strictly regulated by 
licence and limited to artisanal fishing, licences 
restricted in number and collection restricted where 
necessary by quota to ensure sustainable utilisation 
of resources. 

Standards 

j 

.J 

J 
J 
J 

(a) As for marine 
requirements: 

national park, with the following additional 

J 
(b)	 Additional protection may be required on the basis of 

an environmental impact assessment showing that standards 
applied with significantly reduce the sustainable 'J 
productivity of the area. 

] 
'-J 
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(4)	 Access and Activities 

Restrictions limited to regulations and zoning aimed 
at preventing user conflict. Priorities fOL settling 
user conflicts should be based on management objectives 
outlines above. Under certain circumstances recreational 
activities may take priority over commercial exploitation 
of the productivity provided these recreational activities 
do not reduce the potential productivity of the area. 

(5)	 General Legislation 

As for marine national park. 

Nature Conservation Reserve/Managed Nature Reserve/Wildlife 
Sanctuary. (Modified Marine National Rese~ve). 

Management Objectives 

To protect the natural ecology, or of any particular form 
of living organism (including any marine life) of the area and 
to avoiil disEtir1:ianCe6Tifie area by human beings either at any 
time or particular times according to circumstanc~s. This is 
in order to have ecologically representative examples of the 
natural environment available for scientific study, environmental 
monitoring, education and for the maintenance of genetic resources 
in a dynamic and evolutionary state. 

Regulations 

(1)	 Construction 

No construction. 

(2)	 Flora and Fauna Collection 

No flora or fauna collection except with a licence. The 
licence should only be issued for scientific monitoring 
programmes requiring an absolute minimum of sampling. 

(3)	 Standards 

" Except where specifically needed for environmental 
monitoring purposes within the reserve area and only 
following the issue of a permit based on the criterion of 
environment monitoring: 

(a)	 no substance (except for basic necessities) may be brought 
or released into the reserve area. All such materials 
must be removed from the reserve area; 

" 
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(b) no substance may be removed from 
originated in the reserve area; 

the reserve area that 

(c) no material may be burned in the reserve area; J' ~··l;.. ... 

(d) 

(e) 

stringent noise 

no vehicle use. 

controls; 

I] 

(4) Access and Activities 

(a) No destructive activities are allowed within the reserve 
area. 

(b) No access is allowed without a permit issued to allow 
for environmental monitoring, scientific study and 
educational purposes. 

'] 

'1 
j 

(c) No residency. 

(d) No camping allowed. 

(5) General Legislation 

A Nature Conservation Reserve/Managed Nature 
Reserve/Wildlife Sanctuary should be designated, funded and 
owned by the national government and managed by its designated 
agency. 

1] 

Any person or organisation undertaking activities outside 
this form of reserve that are found to be deleteriously 
influencing conditions within the reserve should be dealt 
with in accordance with arrangements for marine national 
park sites. 

J 
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PROPOSALS FOR THE MANAGEMENT AND CONSERVATION 
OF MARINE AND COASTAL RESOURCES OF DIANI .. 



Proposed Diani Coastal Management Zone Fig.6.1. 
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PROPOSALS FOR THE MANAGEMENT AND CONSERVATION OF MARINE AND 
COASTAL RESOURCES OF DIANI 

INTRODUCTION 

The presentation of these proposals is in direct response 
to recommendations made by Schoorl and Visser (1991) standardise 
in their discussion paper "Towards sustainable coastal tourism: 
environmental impacts of tourism on the Kenyan Coast". It 
reflects the growing need in the face of rapid development in 
this area to preserve regions of natural habitat to the support 
of economic activity and for scientific educational and 
recreational purposes. 

CHOICE OF AREA 

The establishment of a coastal management zone on the coast 
of Diani is recommended for the following reasons: 

(1)	 The coastline of this area represents an outstanding example 
of a natural Kenyan fringing reef and a valuable resource 
for the use of the resident population and for tourism. 
A number of sites recommended to be designated as underwater 
Jlark-s"zunes~are'ercept±onalnut - unlybycompari-son ,- with'uth-er 
sites on the Kenyan coast but also by overall Indo Pacific 
and rest of the world standards and should be conserved for 

.;r their considerable recreational potential . 

... (2) The complete dependence of the tourist industry on the quality 
of the natural features of the Diani coastline places a 

"'\ considerable value on these resources. 

(3)	 As this resource is being threatened in a number of ways 
due to rapid development of the area and by over exploitation 
of the fisheries, it is essential to enact provisions made 
in the legislation to protect valuable species and their 
habitats by the control of their exploitation and enforcement 
of standards to control marine and coastal pollution. 

(4)	 It is important also to protect the productive marine habitats 
of the area such as mangrove stands, seagrass beds and coral 
reefs since these are important feeding, spawning and nursery 
grounds for commercial fish species which unless protected 
may seriously damage the local fishery. 

(5)	 The area has an integrated natural system with considerable 
scientific and educational value due to the variety of 
habitats present within a small area and the diversity of 
marine life represented. Such rich and diverse habitats 
are generally regarded as an important part of the national 
heritage and worthy of protection in their own right. 

(6)	 To realise the full potential of this, the most important 
area for tourism on the Kenya Coast, in terms of protecting 
the livelihood of local people and developing necessary 

...	 support facilities for visitors, it is essential that the 
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area is correctly managed. By this means the resource that 
the local fishery represents can be protected and the natural ,.' 
features of the environment which are of recreational value 
maintained. 

BENEFITS 

The establishment of a coastal and marine zone management
 
plan should be of considerable benefit to all groups of people
 
with interest in the area.
 

(I)	 The general population of the area will benefit by having
 
the recreational facilities of the area better protected
 
and developed and by being assured access to the Park and
 
Reserve.
 

(II)	 Tourism will benefit from the protection of the area as ~ 

an attractive and beautiful coastline offering unsurpassed 
opportunities to enjoy one of the few remaining easily 
accessible rich, varied and beautiful coral reef areas of 
the world. 

(III) Local fishermen will benefit because the environment of 
--~.. _.. ·th-ei. r --ri-snin-g-·--a rea-wi-l1---lJe-·-prote-t-fed·-frcfm-p<H1ut1o·n--ail:a- ._. 

destruction and because they will be guaranteed sole access 
to the main fishing areas, preventing loss of their fish 
to visitors and spear fishermen. 

('-' 

(IV)	 Schools and colleges in the region will benefit because 
of the educational facilities that can be provided within .'l. 
the Park and because habitats such as coral reefs, mangroves 
and seagrass beds, will be protected within the Park/Reserve 
and made readily accessible for teaching biology, medicine 
and oceanography. 

(V)	 The municipality of Diani will benefit because of the prestige
 
that may be derived from the establishment of what may be
 
expected to be a major internationally known coastal and
 
marine zone managed area, the first on the East African coast.
 

AREA AND ZONATION 

The	 area which is recommended should be designated as the 
Coastal Management Zone is shown in the map, Figure 7.1· It 
is also recommended that within the Coastal Management Zone J 
various different zones should be established. 

(1)	 UNDERWATER ACTIVITY PARK ZONES (MODIFIED MARINE NATIONAL A J 
PARK). 

These zones are small and scattered within the area and 
would be marked clearly by buoys that could also act as a 
mooring facility. All fishing would be prohibited from 
these Underwater Park Zones within the recommended Marine JjNational Reserve area, but because of their limited size, 
these zones should not delete too great a catch from the 

J
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fishermen. It is understood that the inclusion of mini
Parks and definite exclusion of fishing from any areas at 
Diani is contrary to the earlier Kenya Wildlife Service 
commitment to establish protected areas of Marine National 
Reserve status only. However, in order to manage the marine 
resources of Diani on a truly sustainable basis it is 
essential to consider exclusion of fishing in these small 
but	 vital mini-Park areas, both to protect tourist industry 
needs and to provide buffer zones which will help to replenish 
fish stocks in the proposed Reserve. It is proposed, 
therefore, that as an alternative to full National Marine 
Park status these mini-Parks areas could be agreed on a 
voluntary basis with full local community involvement and 
participation. 

Site-Specific Management requirements 
It is recommended that the following regulations should apply: 

(1.1) Regulations for Underwater Activity zones. 

(I)	 All areas to be clearly buoyed. 

(II)	 Mooring buoys to be established where safe anchorage 
on sand is not feasible. 

(III)	 Dive operators should seek clearance by the Warden 
regarding approved underwater activity areas and be 
directed to these sites by guides/rangers who will attend 
sites and enforce fisheries and National Parks 
legislation. 

(IV)	 All diver boat tenders to display the diver's down flag 
whenever diving is in progress. 

(V)	 AI~ scuba-divers to show a card or certification in order 
to be permitted to dive. 

(VI) No coral or fish collecting. 

(VII) No sport or commercial fishing. 

(VIII) No spearfishing or spearfishing contests. 

(IX)	 Prescribed entry fees will be paid to enter all
 
underwater activity zones.
 

(X)	 No person will refuse to produce his/her tickets for 
verification on demand by a competent officer of the 
Park. 

. 
(XI)	 Provision for redesignation of parts of these zones 

as Strict Conservation Zones, (see 1.3 below) should 
this be necessary. 

(XII)	 Observation of temporary designated Strict Conservation 
Zones regulations, (see 1.3 a-d below), when applied. 
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Regulations (IV), (V) to also apply generally within the 
boundaries of the Coastal Management Zone. 

(1.2)	 Additional regulations for Underwater Activity Snorkel 
Zones in the lagoon area. 

(i)	 All site specific regulations for Underwater
 
Activity Zones will apply.
 

Additionally 

(ii)	 No walking, trampling, or standing on the reef. 

(iii)	 No handling of living marine organisms or disturbance 
to the reef. 

(iv)	 No beaching of small boats in shallow water. 

(v)	 All snorkel group operators to be accompanied by or 
operate in the presence of a Park Ranger who will 
enforce Fisheries and National Parks legislation. 

(1.3) Temporary desian'ated S,;tric..:.t Conservation Zones resulting 
from the redesignation of Underwater Activity Zones will be 
managed on the basis of strict conservation for the period 
designated: 

(a)	 No sport, artisanal or commercial fishing. 
(b)	 No spearfishing or spearfishing contests. 
(c)	 No snorkelling or scuba diving. 
(d)	 Environmental monitoring and replenishment/selective 

control programmes to be undertaken where appropriate 
as for regulations for Strict Conservation Zones within 
Conservation Zones. 

(2)	 CONSERVATION ZONES. (MODIFIED MARINE NATIONAL RESERVE) 

These zones to be regulated as Marine National Reserves 
and would include critical habitats such as coral reefs, 
islands, seagrass beds, mangrove stands, channels and lagoon 
areas. Sports fishing from the shore and underwater 
recreation would be allowed, artisan fishing to be controlled 
to ensure sustainable use of resources. A significant feature 
of these areas is that specific human manipulation is required 
for their perpetuation together with continuous environmental 
monitoring. Specific additional regulations may be required 
from time to time, see below, to assure the condi~ions 

necessary to protect nationally significant species, groups 
of species, biotic communities or physical features. 

Site-Specific Management requirements
 
It is recommended that the following regulations shoula apply:
 

(2.1)	 Regulations for Wetland/Lagoon Conservation Zones. 

(a)	 Critical habitats such as mangrove and seagrass stands 
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so designated to be protected by tight controls introduced 
to restrict damage by infilling or dredging and deterioration 
caused by effluent discharge. There is also justification 
to extend the northern boundary of the Wetland/Lagoon 
Conservation Zone further along the Mwachema River up to 
the existing bridge on the main Lunga Lunga Road. This 
would protect an important mangrove forest located in the 
area, any disturbance to which, could result in immediate 
sedimentation into the sea with grave consequences for reefs 
in this northern section. 

(b)	 Chale islarid should also be fully protected as one of the 
natural resources with the proposed Wetland/Lagoon 
Conservation Zone and subject to similar controls. 

(2.2)	 Regulations for Reef Conservation Zones. (outside of the 
modified Marine National Park boundaries. 

To be treated as a Managed Traditional Fisheries Zones 
and regulated as follows: 

(a)	 No fishing by visitors. 
(b)	 No spear fishing or spe&rfishing contests. 

(2.3) Temporary designated strict Conservation Zones resulting 
from the redesignation of Conservation Zones as Strict 
Conservation Zones should this be necessary to allow a period 
for natural re-population by commercial species. 

(a)	 No sport, artisanal or commercial fishing. 
(b)	 No snorkelling or scuba diving. 
(c)	 Environmental monitoring and replenishment/selective 

control programmes to be undertaken where appropriate, 
for example, the introduction of juvenile 
molluscs/crustaceans reared in captivity or other 
commercial species as a means of replenishment or 
selective removal of echinoids from damaged fisheries 
zones. 

WATERSPORTS FACILITIES 

No areas would be excluded for the use of motor boats, sailing 
boats and wind surfers but provision should be made for delineated 
areas should this in future be necessary. Motor boats should 
only anchor in designated areas, where this will avoid damage 
to the environment, and anchoring close to the reef u~ing plough 
type anchors should not be permitted. There would be no 
limitations on the use of motor boats beyond the reef but within 
the back reef area, restrictions may be necessary to avoid danger 
to snorkellers or divers and damage to reserve area biological 
communities. • 

SPORTS FISHING 

The potential for sports fishing as a tourist attraction is 
recognised but the prime areas for this sport fall outside of 
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the reef beyond the managed area boundary and are not affected 
by the proposal. Regulations limiting sports fishing within 
the managed area would not be extended to fishing from the shore. 
in accordance with National Park regulations. 

FACILITIES 

Besides providing management of the Park and Reserve areas 
in such a way as to preserve and improve the natural environment. 
various facilities should be developed at a central point within 
the managed area in order to improve access to areas of interest. 
make viewing of underwater and terrestrial life possible and 
provide general and educational information about the species 
and habitats present. 

It is suggested that a site with direct access to the beach 
conveniently placed close to the hotel facilities could be 
developed to provide: 

(1)� An educational and information centre. 
(2)� A glass bottom boat centre. 
(3)� Cafeteria and covered outdoor eating area. 
(4)� Picnic and car parking area. 
(5)� Signs prominently displayed on the beach illustrating by 

a map showing Park and Reserve boundaries and listing Park 
and Reserve regulations. 

(6)� Park Ranger Office and Park Gatehouse. 

Educational and Information Centre 

Such a centre would be designed to serve a number of 
educational purposes: 

(I)� To promote the enjoyment of the natural environment and 
develop its recreational potential. 

(II)� To provide an educational facility for teaching of biology 
and the natural sciences in schools and colleges. 

(III)� To introduce the general public to the idea of conservation 
of the natural environment and sustainable use of renewable 
resources. 

It is also very desirable to include other features so as 
to provide a more useful facility for the public and in order 
to make the centre generally more attractive. Thus the centre 
would also include a small shop selling souvenirs and information 
material. toilet facilities and picnic area plus cafeteria. 

Guided Tours 

Guided tours could be provided as follows: 

(I)� Glass bottom boat trips to allow visitors to view coral 
reefs and marine life. 
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(II)� A diving/snorkelling path laid out in a suitable area of 
reefs designed to avoid environmental damage and with safety 
applications to allow it to be used by inexperienced swimmers 
and divers. 

. ,:. '.~
MARINE NATIONAL PARK PATROL BOAT 

( 

It is recommended that:

(I)� A high speed patrol boat should be. provided for use by the 
Parks Ranger. 

MONITORING 

An important element of any conservational management plan 
of the marine environment should be the establishment or stations 
for biological monitoring of environmental quality. Six of the 
sites recommended as Underwater Activity Zones should also be 
nominated as Environmental Quality Monitoring Sites. These sites 
would if continuously monitored, not only allow the sites to 
be well protected, but provide an indicator of any impacts in 
their general region. 

MANAGEMENT 

The Parks would eventually require additional permanent staff 
in order to manage the area and supervise activities within. 
In due course the following staff would be required:

1 Chief Park Warden 
2 Assistant Park Wardens 
20 Park Rangers 
4 Diver Park Rangers 
2 Gate Attendants 
2 Administration Officers 

A further post Director/Scientific Advisor is recommended 
to be located on the coast and involved in the overall management 
of all parks and reserve areas for the whole of the Kenya Coast. 

Particular management problems 

(a)� Avoiding deterioration in water quality due to sewage 
contamination. 

(b)� Clearing up rubbish and litter on the shores, this is a 
particular problem ~long the mainland shore line adjacent 
to some hotels. 

(c)� Managing and restoring, where necessary, the shore strand 
zone and tree line behind it to prevent sedimentation and 
pollution. 

(d)� Promoting sustainable use of the Lagoon snorkel sites. 
It is recommended that the following measures should be 
considered. 

------------~----
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i) Regulating operators using the sites by licensing of 
boats. This will enable numbers to be controlled and 
standards to be met. 

ii) Permanent mooring buoys to regulate the use of the sites 
and ensure that vulnerable areas receive the maximum 
protection. 

iii) Removal of Diadema and other urchins causing secondary 
impacts to damaged reef areas and from at least some of 
the snorkelling areas, on an experimental basis. 

(e)� Improving the sustainable use of the Lagoon Fishery by strict 
adherence to Marine National Reserve regulations. It is 
recommended that the following measures should also be 
considered: 
i) It is essential in view of the damage to the lagoonal 
habitats and apparent rapid decline in some areas that the 
current exploitation and fishing related impacts are 
addressed. The proposed underwater activity zones (within 
the lagoon and on the outer reef slope), if implemented 
on a regulated or voluntary basis would not only assist 
in conserving these exceptional sites of considerable 
recreational value, but also provide protected buffer zones 
within a part of the reserve that is currently overexploited. 

ii) The number of dive sites within the Diani area are 
limited. By designating these underwater activity zones 
either as Marine National Parks or Voluntary Marine Parks 
with the co-operation and participation of the local 
community, and also ensuring dive operators rotate visits 
to dive sites to limit diver impacts sustainable use of 
these areas could be achieved. 

(f)� Preventing souvenir collecting within the enlarged management 
area and enforcing regulations with regard to reserve and 
conservation areas. 

(g)� Environmental monitoring to prevent activities which may 
lead to the deterioration of coral reef and other biological 
communities and to ensure sustainable use of marine 
resources. 

(h)� Licensing of future hotel developments to enable conditions 
to be applied to protect water quality by providing adequate 
sewage treatment arrangements. 

CONCLUSION 
In summary it is strongly recommended that there should be 

established on the coast of Diani, a Coastal Management Zone,to 
serve the population and interests of Diani and Kenya, 

A more detailed management plan needs to be developed following 
consultation with the appropriate authorities. The necessary 
expertise can be provided through IUCN's Commission for National 
Parks and Protected Areas. 
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