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FOREWORD

The inportance of marine resources and the delicacy of
the support system upon which they depend is becom ng
increasingly appreciated at both national and inter-
national |evels. The current 1UCN and World Wldlife
Fund Mari ne Conservation Progranme specifically ad-
dresses to this fact.

Seychelles relies heavily on marine resources, not only

as food for the inhabitants and for export, but also

on the econonic potential of the aesthetic characteristics
of the physical and biol ogical conmponents of the surround-
ing marine ecosystem 1In this regard, the governnent of
Seychel l es has not only responded to international concern
over the protection of marine resources but has taken

sone neasures to protect and to regulate the exploitation
of these resources.

The governnent recogni ses that these neasures are in-
adequate for the long-term sustenance of these resources

and has accordingly sought advice to elaborate a nore
realistic approach. The present report, and the recom
mendations therein, attenpts to outline basic conservation
needs for the nmaintenance of the productivity of the

marine resources and suggests steps that need to be taken

to neet them It is the result of an approach to the

| UCN by the governnent of Seychelles which is concerned,
anongst other things, with the scientific managenent of
marine turtles as an econom c resource. The report suggests
short and | ong-term nmeasures conprising physical protection,
scientific requirements, conservation education, and possible
alternative approaches for the inplenentation of these sug-
gestions. The suggestions envisage that there will initially
be the need for external assistance if the Seychelles is to
realise soon the proper protection and managenent of the
marine resources.

The aut hor has previously worked on marine turtles of the
west | ndian Ocean and has spent a few years in Seychell es.
Thi s background is reflected in the analysis of the marine
conservation needs discussed in the report as well as in
the action proposals put forward.

The 1UCN, although contributing directly through adm nis-
trative, technical and scientific advice, w shes to acknow
| edge contribution nade to this consultancy fromthe United
Nati ons Environnent Programe and the World WIldlife Fund.
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SUMVARY

Observati ons

Terrestrial aspects of conservation have been well ad-
dressed by both national and interested external bodies.
But there is disproportionately little progress in the
coastal and marine environnments (3.1).

Except as broadly stated in the general conservation
policy, the governnent of Seychelles has no clear
policy specific to marine resources. The seas and outer
islands are regarded as a vast untapped resource yet

to be exploited. (3.2).

Legi sl ation affecting natural resource managenment is
i nadequately enforced. There are many islands in
Seychel | es spread over a huge area of ocean. Thus
renmot e but vul nerabl e resources, such as turtles on
their nesting beaches, are easily poached and near

i npossible to control. (3.4, 3.5 and 3.9).

Coastal resources are threatened by poorly planned
devel opnent (e.g. siltation caused by dredgi ng and
erosi on, sewage pollution, l|and reclamation, garbage
di sposal at sea) and increased tourism causing an

i ncreased demand for corals and shells, increased
damage to coral reefs by careless divers, collectors,
boats and anchors. (3.10.1).

The east coast of Mahé, fromthe airport north and

i ncluding Northwest Bay, is an area of intense devel op-
ment and hi gh inpact on coastal habitats (e.g. cora
reefs, mangroves, mudfl ats). Expansion of fisheries

and exploration for oil and gas will speed devel opnent
and further strain the natural resources of this area.
(3.10.1 (vtoxi)).

Fi nanci al constraints, a deficit of suitably qualified
and experienced personnel, and conparatively little

assi stance from external organisations hanper progress
in the conservation and devel opnent of marine resources.

Publ i c awareness of environnental issues and of the
need for managenent of marine resources is practically
non-exi stent. (3.11).



Per cei ved needs

There is clearly the need for

Survey and research leading to the identification and
eval uation of coastal and marine habitats so that a
representative sanple of inportant areas may be pro-
tected and excluded from overexploitation and ot her
damagi ng activities.

A coastal zone managenent plan ainmed at reducing the
| npact of devel opment on natural resources, and in
whi ch ecol ogi cal considerations are weighted equally
wi th devel opment requirenents.

Gui delines for the devel opnent of the outer islands.

An environnmental education and information dissem -
nation programme to increase public awareness of

- the need for and objectives of natural resources
managenent and protection,

- the inportance of certain habitats to the
continued productivity of marine resources,

- the consequences of damaging activities to
mari ne resources.

An effective ranger or marine police corps. This re-
quires training of personnel and the supply of equip-
ment such as outboard notors.

External expertise and financial assistance.
I ntegration of external conservation and research ef-

forts to avoid duplication of activities.

In Seychelles the perceived needs are seen to be environ-
ment al education, ranger training, and research, especially
on turtles. It is hoped that this report will indicate

ot her mari ne conservation requirenents.

Vi



Princi pal recomendati ons

Envi ronment al educati on expert (s) be sought to :

a. assist in designing and initiating an environ-
ment al education programme for the schoo
curricul um

b. design and inplenent an environnental infor-
mati on di ssem nation programre ai med at the
entire popul ation. (3.11 & 4.3.5)

A consul tant be sought to assist in establishing an
ef fective marine ranger or police corps. (3.5 & 4.3.6)

A mari ne conservation consultant be sought to identify
and evaluate critical marine habitats. (4.3.2 & 4.3.3)

Coastal zone managenent policy be defined. (4.3.4)

Coastal Zone Managenent Conmittee be formally
consti tuted. (4.3.4)

A coastal zone nmanagenent plan for Mahé, Praslin,
La Digue and satellite islands be detail ed and
i mpl enment ed. (4.3.4)

Al dabra be considered for World Heritage status.
(4.3.8)

Conservation research be integrated. (4.3.1)

More conservation research be focussed on the
mari ne environment. (4.3.2)

A fishery expert be sought to review effects of com
mercial industrialised fishery devel opment and to
advi se on the managenent of |iving marine resources
within the EEZ. (3.9.6, 4.3.2-3)






1.1

1.2

1.3

CONSERVATI ON OF MARI NE RESOURCES | N SEYCHELLES

. 1 NTRODUCTI ON

This report results froma proposal submtted in April 1976
by the Seychelles Governnent to the International Union for
Conservation of Nature and Natural Resources (IUON .

hj ecti ve
The objective of this report is to define the status of

marine conservation in the Republic of Seychelles and to
reconmmend actions to neet the perceived nost urgent needs.

Terns of Reference

The Consultant was required to conplete the follow ng tasks
during January 1978

a. to nobilise his own background know edge on the marine
conservation requirenents of the Seychelles, supplenented
by other available materi al s;

b. to visit the Seychelles to determ ne perceived marine
conservation needs in light of the present political
and institutional situation;

c. to coordinate such a visit with visits to other useful
sources of relevant infornmation;

d. to use data obtained in (a) and (c) to define marine
conservation requirenents and priorities, together with
their inplenmentation;

e. tovisit the ITUCN, Mrges, for consultations with the
secretariat during the preparation of the report and of
an action plan for subm ssion to the government of the
Seychel | es.

Acknowl edgenent s

Many people were contacted. The author is grateful to them
for their time, advice and suggestions. Particularly hel p-
ful were the Mnister and nenbers of the Mnistry of Agri -
culture and Land Use, Seychelles, Dr. D.R Stoddart and

Dr. D. Hall. Susan T. Wal ker contributed nuch to library
and field research. Roger WIson commented extensively on
this report and many of his suggestions are incorporated.



Furthernore, the drafts of the report were reviewed and
comrent ed upon by the Marine Steering Conmttee of the
| UCN WAF Mari ne Conservation Programme and by nenbers of
rel evant specialist groups of the I'UCN Survival Service
Comm ssion. Their contribution has been nost val uabl e.

| UCN supported this project and the secretariat sent ahead
letters of introduction without which the author would
never have nmet the rather tight schedule. Financial sup-
port was drawn fromthe United Nations Environment Pro-
granmme and the World WIldlife Fund through the | UCN



2.1

2. BACKGROUND

Geography, Geology and Climate

Mahé, the principal island of Seychelles, lies nore than
1000 km from cl osest countries and al nost directly east
of Monbasa, Kenya. It is situated on the Seychel |l es Bank
at approximtely 4°40'S, 55°30'E. The Seychel |l es Bank
itself lies between about 4° and 5°S, and 55° and 56°E.
Estimates of the size of the bank vary from 31,000 kn?
(Braithwaite, 1971) to 43,000 kn? (Stoddart, 1971). The
figure 64,000 kn? is often quoted, but this probably in-
cl udes the nearby Am rantes Bank and ot her banks and
atoll lagoons in waters of Seychelles jurisdiction.

But for two sandy cays, the islands on the Seychelles
Bank are all granitic. It is thought that these islands
are crunbs of Gondwanal and, or the vestiges of an ancient
eastern extension of the African continent, dating back
600 million years to the Precanbrian (Baker, 1963;

Li onnet, 1972) . Estinmates of the nunber of islands on the
Seychel |l es and ot her banks vary from83 to over 100, with
89 or 92 nost frequently quoted. O the 92 islands |isted

in Appendix |, 43 are granitic and, together with St Hel ena
inthe Atlantic, are the only granitic oceanic islands.
The remaining 49 islands are coralline : sone are sandy

cays, such as the Amirantes, and others are either sea

| evel atolls, such as Desroches, or elevated atolls, such
as the Al dabras (Stoddart, 1967, 1970; Stoddart & Wi ght,
1967). The high-profile granitic islands rise to 914 netres
at Morne Seychell oi se on Mahé. The coralline islands are
lowlying, flat, and seldomrise nore than 6 m above sea

| evel .

The Seychelles islands spread south-south-west from just
bel ow the equator towards the northwestern tip of
Madagascar. They cover a huge area of ocean. The total

| and area is 277 knf, conpared to 43,000 kn? for the
Seychel | es Bank.

The clinmate of the area is determ ned by two alternating
nonsoons, or seasonal wi nds. The strong, dry wi nds of the
sout heast nonsoon, averagi ng 10-12 knots (17-20 kni h) bl ow
fromMay to October. The erratic northwest nonsoon, alter-
nati ng between periods of calm terrific squalls and tor-
rential rains, blows fromDecenber to March. Novenber and
April are the transitory nonths. Rainfall is high on the
granitic islands, tw ce that on the nountain tops, but
decreases south over the coralline islands. The nean annua
tenperature varies fromz24° to 30°C, but varies with alti-
tude and anong the granitic and coralline islands. The
relative humdity is always high, averaging between 75%
and 80%



2. 2. QOceanography

2.3

The equatorial current sweeps west over the Chagos,
Nazareth and Saya de Mal ha Banks, and through the

sout hern islands of Seychelles. Its northern limt
rarely reaches the Seychelles Bank. All year long the
equatorial counter-current, |ying between the equatori al
current in the south, and the nonsoon current in the
north, sets east over the Seychelles Bank. I n Novenber,
the northern Iimt of the counter-current is about 3°N.
It noves south during the followi ng nonths and in
February, at 2°-3°S, is at its nost southerly (Hydro-
grapher of the Navy, 1973). Between the equatorial cur-
rent and the equatorial counter-current is an area of
turbul ence with lateral and vertical m xing between and
Wi thin these water masses. A done of upwelling cold water
rich in phosphate, rises to the surface southeast of the
Seychell es Bank in this turbul ence zone (Tarbit, pers.
comm ). Currents around islands are locally defined and
are the product of wi nds, tides and bathynetry.

There are both high and | ow energy coasts in Seychelles

t hough nost coasts alternate between one and the other
dependi ng on nonsoons. The south and east coasts generally
have greatest wave stress. The granite islands are deeply
I ndented consequently sone bays remain sheltered irrespec-
tive of season.

The Marine Environnent

As intertidal zone is part land and part sea, terrestrial
I nfluences continue belowtide |ines. Shallow coasta

habi tats shoul d never be considered distinct from|land
these are the habitats nost likely to be affected by
activities on land. The terrestrial influences nay be
constructive, such as the contribution of nutrients, or
they may be destructive, such as pollution, siltation,
dunpi ng, or reclanmation.

There have been very few studies of the species conposition
I n mud or sandflats, back-reef |agoon, reef-flat, seagrass
bed, or upwelling habitats (Farrow, 1971; Lewi s, 1969;
Lewi s & Tayl or, 1966; Taylor, 1968.; Taylor, 1971; Tayl or

& Lewi s, 1970), and none on productivity.

Fringi ng mangroves are found in many sheltered bays al ong

t he east coast of Mahé, but true swanps are uncommon. The
best representative mangrove swanp on Mahé is that on the
La Plaine Estate between Port d aud and Port Launay on the
west coast. Reclamation caused severe damage to the swanp.
This has been halted and the forests are recuperating.

O her small, but fine, exanples of mangrove swanp are found
at Barbarons and Grande Anse al so on the west coast.



2.4

One m ght speculate a |ink between the occurence of
scyllarid | obsters and penaeid prawns which are found
of f the Mahé west coast to these mangrove swanps. Man-
grove swanps are also found on Curieuse, Praslin, La

Di gue and Sil houette of the granitic islands, and in the
| agoons of certain atolls, notably Al dabra and Cosnol edo.

The granitic islands of Seychelles are not surrounded
by extensive reef formations. Unlike the coralline
islands and atolls, which are a product of prolific
coral growth, the granitic islands of Seychelles have
been col oni sed by corals, but do not owe their existence
to them The remarkable feature of reefs around the
granite islands is the amount of dead coral. O al

t he coastal habitats, reefs have been the nost ex-
tensively described (Barnes et al, 1971; Braithwhite,
1971; Frazier & Polunin, 1973; Lew s, 1968; Rosen, 1971;
Salm 1977; Stoddart, 1971; Taylor, 1968).

Soci o- econom ¢ Backgr ound

For a history of early visitors to Seychelles and a
brief history of colonisation see Lionnet (1972).
Seychelles is a nelting pot of nations. M scegenation
started in 1838, the tinme of abolition of slavery. By
1911, because of m xing, classification of Seychellois
by racial groups was hardly possi ble. Today a nunber of
ethnic groups, including African (clearly dom nant),
Eur opean, Asian, and Oriental, are still apparent. The
popul ati on of Seychelles is about 60,000, and is grow
ing fast. About 93% of the population live on the

i slands of Mahé, Praslin and La Di gue, and about 3%
live on a few of the 49 coralline islands. Thus nost of
the islands are uni nhabited, nmany are sparsely inhabited,
and a few have sizeable resident popul ations.

Until the advent of tourism, Seychel | es had an agri -
cul tural econony. Copra (dried coconut kernels), cinnanon,
vani |l a, patchouli and guano were the main exports within
recent times. In the past major exports included tinber
and tortoises. But intensive harvest of both these re-
sources soon led to their econom c extinction. By 1800
the giant tortoise (Testudo gi gantea) was practically
extinct on all islands, but Aldabra; and tinber exports
dw ndl ed and col | apsed during the early part of this
century. Since the opening of the airport in July 1971
tourismhas rapidly becone the major industry. Fisheries
cater principally to |local markets, but sonme fish is
exported. Operations are under way to increase the fish-
eries effort and export. Fisheries may soon outrank
tourismto beconme the major industry.




3. CURRENT CONSERVATI ON STATUS

3.1 A Recent History of Nature Conservation in Seychelles

3.2

In 1970 M. John Procter was seconded to Seychell es by
the Mnistry of Overseas Devel opnent (CDV) to advise on
nature conservation and the establishnent of nationa
parks and reserves. Procter spent 3 nonths in the islands
and submtted a report (Procter, 1970) that was published
by the Seychel |l es governnent.

Foll owi ng Procter's report, the Seychelles governnent
publ i shed a White Paper (CGovernnent of Seychelles, 1971),
setting out governnent policy on conservation matters.
Not all recomrendati ons proposed by Procter were in-
corporated into the White Paper. Nevertheless, its publi-
cation reflects the interest in natural resources namnage-
ment by the governnment of the time. Procter returned to
Seychelles for a nunber of years to hel p inplenent sone
of his recommendati ons.

Procter's report and work mainly concerned the terres-
trial environment and coastal and marine environnments
remai ned conparatively neglected. Early in 1972,

M. lain Robertson was sent to Seychelles to advise on
the |l ocation and managenent of marine parks and reserves.
Robertson's visit resulted froma proposal submtted in
March 1971 by the Seychelles governnment to IUCN. The
report of this survey (Robertson, 1972) did not enjoy
the success of Procter's : it was not published and had
limted distribution. It was used as a basis for early
mari ne conservation action in Seychelles.

The conservation nonentum initiated by Procter's work
and report, has slowed down. This is understandabl e.

The novenent started with good, but big ideas (there

are those who say that these ideas were initiated by
expatri ates keen to make Seychell es the conservation show
pi ece of the world). The ideas flourished through the
formative stages of planning and design, but when the
time cane for setting up the necessary infrastructure they
proved too anbitious and broad for the existing funds and
personnel . Many of the ideas are good, but Seychelles is
a small nation with a proportionately snmall budget for
conservati on.

Current Governnent Policy

The present conservation policy in Seychelles renmains
as published in the White Paper (CGovernnment of Seychell es,
1971) . In this paper, conservation is defined as neaning :



3.

3.

"the wi se use or nmanagenent of renewabl e natura
resources so that at the end the resource is no
poorer nor less able to renew itself than at the
begi nni ng".

The stated principles which the governnent were to observe
are :

a. Exanples of natural habitats nust be preserved
for the people of Seychelles and for the world
at large, in order to make it possible to study
i ndi vi dual species and to retain biological
systens where natural processes can be studied
and put to beneficial use by man.

b. Extensively distributed natural resources
shoul d be protected and devel oped to ensure
that they remain a source of food, materials
or revenue.

c. Appropriate areas should be protected and
devel oped for public recreation and enjoynent,
both for the people of Seychelles and for
tourists.

There has not been sufficient identification of natural
coastal or marine habitats to neet principle (a). The

di stribution of coastal and marine resources has not been
mapped, other than inconplete work on turtle nesting
beaches. Consequently, these resources are not adequately
protected as intended by principle (b). Principle (c) has
been observed to sone extent : the Ste Anne Marine Nationa
Park was established on the 19 March 1975. It is the first
of three proposed narine parks and reserves. O her areas

i nclude the Port Launay Marine National Park and the

Curi euse Special Marine Reserve. There is some progress,

al beit slow, toward establishing protected status for
these latter two areas.

Present devel opnment policy includes the construction of
airstrips on as nany islands as possible, especially the
renotest, to inprove inter-island conmunications. This
of fers trenmendous potential for tourist-oriented island
devel opnent, which carries with it threats to inportant
habitats and resources.

Conservation Legislation

Conservation |legislation was recently the subject of re-
vision by a consultant (Roger Wl son) seconded to Seychelles
by the Mnistry for Overseas Devel opnent (report not yet



3.4
3.4.1

3.4.2

rel eased). Assum ng the recommended revised | egislation
wi || be gazetted in toto by the Seychelles governnent,
the islands then have a solid | egal base for the control
and managenent of their natural resources. An obvious
deficiency of the current legislation is that there are
few provisions for the protection of habitat (e.g.turtle
nesti ng beaches or fish nursery grounds). Conservation

| egi slation affecting marine or coastal resources is
listed in Appendix 2.

Adm ni stration of Policy

Mnistry of Agriculture and Land Use

The M nistry of Agriculture and Land Use (hereinafter
referred to as the Mnistry) is responsible for natura
resources managenent. Wthin the Mnistry, and as the
names suggest, the Division of Forestry and Conservation
is concerned with forest habitats and general conser-
vation (including endangered and endem c species, |and,
coastal and marine habitats, plants and animals), and

the Division of Fisheries is concerned with managenent

of fisheries operations and catch processing. Both of

t hese divisions, through the Permanent Secretary, answer
to the Mnister, Wthin the Mnistry the positions directly
i nvol ved wi th resources nanagenent and conservation are as
shown on the chart (see page 9).

Nati onal Parks and Nature Conservancy Conm ssion

On 12 January 1978, at the 19th Meeting of the Nationa

Par ks and Nature Conservancy Conm ssion (hereinafter
referred to as the Comm ssion) whose nenbers include

t he Permanent Secretary to the Mnistry, the Senior
Forestry Oficer, the Conservation O ficer, two Seychellois
busenessnen, and four expatriates; no expatriates were
present. Conspicuous by their absence were Fisheries

O ficers or qualified representatives on marine environment.

The Commi ssion is responsible, on behalf of the Seychelles
Governnent, for national parks and nature reserves through-
out the Seychelles, In theory, the Comm ssion should ad-
mnister the Ste Anne Marine National Park. In practice,
the park is adm nistered by both the Conm ssion and the

Di vi sion of Forestry and Conservation. The park is
patrolled daily, if their one outboard notor is running

by any of the three Rangers or the Conservation O ficer.
The police launch nmay occasionally assist in this task

| did not attend the 19th Meeting, but was called in and
asked to report ny thoughts on the needs of Seychelles

to the Comm ssion nmenmbers. Two points endorsed by the
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3.5

3.6

Comm ssion nmenbers were : the necessity for an environ-
ment al education progranme and a ranger training progranme.
In addition, | was asked to investigate channels for ob-
taining two 20 h.p. outboard notors which are needed for
patrolling the Ste Anne Marine National Park.

Law Enf or cenent

The sixth recomendati on of the del egates to the Regi ona
Meeting on Marine Parks and Reserves in the northern |ndian
Ocean held at Tehran, Iran, was that national ranger
training institutions be established where necessary, and

t hat

"the fullest use be made of existing facilities
and manpower of other institutions on a regional
or nultinational basis" (I1UQN, 1976).

There is certainly the need for such a training programe
in Seychel |l es.

There are no suitably qualified or experienced personne
to fulfill the role of marine rangers and insufficient
funds to support a large specialised force of such person-
nel. Currently, there are three rangers who are all in
their early twenties. They lack self-confidence and, it
seens, credibility. The outboard notor of their patro

boat is small (10 h.p) and easily outpaced by poachers.
The rangers are powerless to demand a poacher acconpany
themto a police station if the poacher refuses.

The police launch assists with patrols of the Ste Anne
Marine National Park. The poachers stand in awe of the
police. Evidently, Seychelles requires a powerful, well-
equi ped patrol corps backed by heavy penalties for of-
fenders. This corps could either be a special branch of the
police - a marine police corps, a coast guard equival ent,
or a highly trained and respected ranger force. The duties
woul d extend beyond water patrols to periodic island w de
| and patrols to check contraventions of fisheries and
conservation legislation, such as illicit |andings of
turtles. Thus training and equi pping of a ranger corps
must be instituted and considered as an integral part of
the marine conservation programe.

Exi sting Marine Parks

Ste Anne Marine National Park

Ste Anne Marine National Park was established under the
Nati onal Parks and Nature Conservancy O di nance, Section



4 of 1973. The major criterion for the selection of the
Ste Anne area for a marine park seens to be its value to
tourism The White Paper (CGovernnent of Seychelles, 1971)
states that the :

"primary object is to conserve the exceptionally
rich and varied marine |ife and to protect the
reefs and shores fromdamage and di sturbance, in
order to preserve the area for the enjoynent of
t he public".

The park includes the islands of Ste Anne, Myenne, Round,
Long and Cerf, together with adjacent reefs and sea covers
a diversity of habitats. Wthin the park collection of
shells is prohibited and fishing is restricted to a few
fishermen. Fishernmen resident within the park boundari es
may use one casier (basket trap) and handlines. Fifteen
Victoria-based fishermen who traditionally left Mahé to
fish the waters of the area nay place two casiers each
within the park, but nmay not use handlines. One elderly
Mahé based fisherman, too old to |lift the heavy casiers,

Is permtted to use a handli ne.

The reefs are in poor condition : the corals, which are
predom nantly dead, were probably killed by siltation
caused by the dredging of the harbour. Neverthel ess,
there is a great diversity of habitats and consequently
a great variety of species. There are exposed and
sheltered fringing reefs, patch reefs, coral-encrusted
granite boul ders, and rocks covered by soft corals, sand-
flats and seagrass beds, intertidal rocks and beaches.

Each of these habitats has sonething unique - the in-
di cator species - though many have species in common.

O her Protected Coastal Areas

Under the Protection of Shells Regulations (S I. 91/1969)
of the Protection of Shells Ordinance (Cap. 138) of 1965
no shells may be collected fromthe follow ng areas :

Mahé - Rat Island south to Point au Sel; and
NE Point north to the northern boundary
of the Carana Beach Hotel Site.

La Digue - La Passe north to Grosse Roche

Praslin - Anse Boudin east to Pointe Zanguill es.

Al'l around the follow ng islands - Cousin, Curieuse,
Ste Anne, Cerf, Cachée, Long. Myenne and Round.



3.8
3.8.1

3.8.2

Because of severe manpower shortage these |aws cannot
possi bly be enforced.

Proposed Marine Parks and Reserves

Port Launay Marine National Park

This will include the reefs Iying in Port Launay and Baie
Ternay. The boundary excludes the beaches so that they

may be freely available for normal recreational purposes.
The park was proposed by the Conmm ssion and the proposa
carried in the Wite Paper (CGovernment of Seychelles, 1971)
VWil e the beaches of Port Launay and Bai e Ternay are ex-
cluded fromthe proposal in the Wiite Paper, it is nost
likely that they will be included. Managenent plans may

i nclude provisions for normal recreational purposes within
the constraints of the protected beach guidelines, nationa
park regul ati ons, and the Beach Control Act. There is reef
fringi ngthe rocky shores at either end of the Port Launay
beach. The fringing reefs are of the boulder type (princi-
pally Porites spp.) characteristic of areas of calm silty
sea and erratic tenperature and salinity. The back-reef
zones are shallow and covered by the stal ked seaweed
(Turbinaria). Reef development is not extensive and living
corals are few

A continuous fringing reef borders the shallow | agoon at
the head of Baie Ternay. G ooved and cut by nunerous surge
channels this section of reef offers refuge to a host of

| arge and small reef fishes. The deeper reefs fringing

the northern and southern rocky headl ands are anongst the
nost beautiful of all reefs around Mahé. There are few
hard corals, but they are alive and healthy - at | east
where shell collectors have not reached. The dead cora
colonies are settled by soft corals. These al cyonarian
assenbl ages are unmat ched anywhere el se on Mahé.

Curi euse Special Reserve

The following is an extract fromthe Seychelles Govern-
ment's \White Paper concerning this reserve

"It is intended that the reefs |ying between
Curieuse Island and Praslin should form an

area to be designated as a Special Reserve,

t he object of which will be to protect the

rich and varied reef community. The Comm ssion
Is satisfied that traditional nethods of fish-
ing will not interfere unduly with the efficient
managenent of this Special Reserve, and it is
accordingly intended to permt fishing by tra-
ditional methods to continue in the area".



3.8.3

3.8.4

This area contains a variety of habitats and a fine cora
reef at Anse Petit Coeur, This reef once supported vigour-
ous stagshorn coral (Acropora spp.) growh : this has al

di ed and subsequently been resettled. Young col ourful

coral colonies cover nost of the underlying dead coral
presenting a nodel opportunity for the study of reef
succession. Reef fringes the south-eastern armof Curieuse
in an al nost continuous band. Mich of the coral is dead,
especially in the lower fore-reef region, but the fish
life is remarkably rich and varied. In addition, there
are boul der reef, deep patch reef, algal reef-flat,
mangrove swanp, intertidal rocky shore, and sandy beach
habit ats.

Cousin and Aride Special Reserves
Cousin and Aride Islands are established Special Reserves

The International Council for Bird Preservation (ICBP)
own and run Cousin Island. This Special Reserve was es-
tablished principally to safeguard the Seychelles brush
war bl er (Bebrornis seychell ensis) and nesting seabirds.
The island has a resident scientist and a staff of
rangers. Revenue from coconuts and visitor |anding fees
hel p defray the costs of running Cousin.

The Society for the Pronotion of Nature Conservancies
(SPNO) , represented by M. Christopher Cadbury, have
bought Aride Island, now a Special Reserve, for its bird
life. Aride, one of the nost beautiful of the granite
islands, is the nesting site of masses of seabirds in-
cluding fairy terns (GQygis al ba) , noddy terns (Anous
stolidus & A. tenuirostris)and white-tailed tropic birds
(Phaeton | epturus). Frigate birds (Fregata sp.) roost
and display there.

The Conm ssion has proposed that the jurisdictional area
of these reserves be extended 200 moffshore to include
the reefs all round the islands.

Al dabra At ol

Al dabra is strictly controlled by the Royal Society,
London. The Society maintains a scientific research
station and supports personnel on West Island (Picard).
In 1980, the Royal Society will cede responsibility for
Al dabra to the Seychell es governnent. There is an un-

of ficial proposal to designate the entire atoll a Strict
Nat ural Reserve. The Seychel | es governnent \White Paper
defines a Strict Natural Reserve as



"an area set aside to permt the free interaction

of natural ecological factors wthout any inter-
ference excepting that deened indispensable for

t he safeguard of the very existence of the reserve”

However, there are proposals for Iimted tourist and
fisheries devel opnent, and the continued renoval of
tortoi ses fromAl dabra. This would render Al dabra un-
suitable for Strict Natural Reserve status as defined
in the Government White Paper.

3.9 Marine Resources Protection and Utilisation

3.9.1 Turtles

In April 1976 the Seychell es government submtted a pro-
posal to IUCN for assistance with conservation of their
turtles. Both the green turtle (Chelonia nydas) and the
hawksbi Il turtle (Eretnochelys inbricata) have a |ong
history of legally controlled harvest, and of poachi ng,
in Seychelles. The green turtle is principally caught for
its flesh, but in the past was extensively harvested for
an export trade in calipee (constituent of turtle soup),
epi sodi ¢ exports of cawan (plastron scutes) and oil and
bones. Stoddart (1976) describes the green turtle trade
of Al dabra and Seychel | es.

The green turtle is the subject of nuch enotion in
Seychel l es. Modtivated by desire to have turtle legally
back in their diet, the Seychellois have devel oped severa
argunments. The first and | ongest persisting is the
argunment that the green turtle is protected in Seychelles
but not in surrounding waters. Neighbouring countries,

t he argunent holds, kill and eat turtles which nest and
are protected in Seychelles, while the Seychellois are
denied this privilege. Early in 1975 the "stable stock”
argunment appeared. People questioned continued tota
protection of green turtles arguing that after 10 years
of protection there is no evidence for an increase of
stocks. In fact, there has been no evidence of an in-
crease in stocks because there have been no efforts to
nmoni tor these. Thus the "stable stock™ argunment in turn
spawned the "lack of international interest" argunment.
The inmplication here is that : no international interest
means no nore crisis, and no nore crisis gives positive
feedback to the "stable stock” argument. Underlying al
these argunments in the sane stinmulant : a desire for turtle
meat back in the diet.



The Green Turtles Protection Regulations (9 91/1968 &
SI 102/ 1968) were repealed on the 7th June, 1976, and
repl aced by revised regul ations. The present Green
Turtles Protection Regulations (9 43/1976) seemsatis-
factory. No femal es may be caught, and males nay only
be caught from March 1st to October 31st which is the
non- breedi ng season. The problemlies not with turtle
protection legislation, but with its enforcenent. How
ever, there is no legal protection of nesting beaches
except where these fall within park or reserve bound-
aries, such as Al dabra, where green turtles nest,
Cousin Special Reserve, and Ste Anne Marine Nationa
Park, where hawksbill turtles nest.

The hawksbill turtle is caught for its scutes (tortoise
shell) which are used to manufacture souvenirs for
tourists. The scutes of a 73 cmturtle nets about

Rs. 200.00 (ca $ 32.00) . Stuffed turtles of the sane

size sells for about Rs. 400.00 (ca $ 64.00) . A public
debate on turtle conservation, organi sed by Chong Seng
(Conservation O ficer) and Harris (Fisheries Oficer)
attracted the attention of the public through radio and
press. Curio dealers recognised the need for conservation
of hawksbill turtle stocks to preserve their industry.

There are several recent accounts of breeding, biology,
managenent and protection of turtles in Seychelles

(D anmond, 1976; Frazier, 1971, 1974, 1975; Hirth, 1968;
Jackson, 1976; Salm 1976a, 1976b).

3.9.2 Exploitation of sea birds

For many years the Seychellois have collected the eggs

of the sooty tern (Sterna fuscata) and the noddy tern
(Anous stolidus) for consunption. In 1970, 1600 cases of
700 eggs each were | anded on Mahé for sale in the markets
(Procter, 1970). These eggs were coll ected on Desnoeufs
Island. The Mnistry stations one man on the island during
the tern breeding season to supervise egg collection. Egg
collection is forbidden on half of the island. There is

t renendous wast age through breakage during collection

and transport of the eggs to Mahé. Procter (1970) briefly
di scusses the value of bird s eggs in the diet of the
Seychel | oi s.

Young shearwaters (Puffinus pacificus) are renoved from
t hei r underground nests shortly before fledging, killed,
sonmetimes salted, and eaten. Current sea bird exploitation
is largely based on recommendati ons of several researchers.




3.9.3 Corals and shells

Both corals and shells are extensively collected for
sale to tourists. This relatively recent industry seens
to be growing. The trunpet triton (Charonia tritonis)
is the only protected shell in Seychell es.

3.9.4 Coral reefs and tourism

The contribution of coral reefs to tourismcannot be
over|l ooked. There are gl ass-bottomboats, charter boats,
and dive tour operators all specialising in tours of the
coral reefs. There are shops which sell snorkelling and
di vi ng equi pnent, gui de books, underwater caneras, and
film Goup tours catering specifically to divers are
arranged in Europe. The publicity gained for Seychelles
by its submarine life is not neasurable but is inmense.

3.9.5 Lobsters and other crustaceans

The demand for spiny |lobsters (Palinurus spp.) by res-
taurants and hotels is high. Lobsters have becone scarce
in the shallower reefs around the corallines. Scyllarid
| obsters and penaeid prawns found off the west coast of
Mahé are, as yet, an untried resource.

The mangrove crab (Scylla serrata) and fresh water prawn
(Macrobrachium sp.) are caught in small nunbers for |oca
consunption or occasional sale in the markets. The habitat
of both is very Iimted rendering stocks vulnerable to
over-exploitation. This resource nust not be allowed to
follow the fate of the robber crab (Birgus latro) which
has been eaten into extinction in alnost all the islands.

3.9.6 Fisheries

There have been recent |arge scal e devel opnents in
fisheries. In a recent massive collaborative effort

the British and the French governnents will be assisting
t he devel opnent of a tuna fisheries in Seychelles. The
French are to provide four nodern fishing vessels. The

British will provide the shore-based cold storage facili-
ties. It is envisaged that 4-5 thousand tons of tuna
wi Il be caught annually. The fish will be blast frozen

and exported. Incidental catch of green turtles by
Japanese tuna fishing boats was used as one of the
reasons for repeal and revision of the Green Turtles
Protection Regul ations. Increased tuna fishing effort
will increase the incidental catch, and possibly con-
flict with the present revised turtle regulations, or
at least provide a |oophole for its abuse.



3.9.7

The government may wi sh to seek advice on the ways in
whi ch foreign aid for devel opnment could be used so that
there is a sustained long-termbenefit to the country
and that the local fish resources and substance industry
are not damaged by industrialisation through conpetition
for enploynment, physical damage to resources or nmarket
conpetition for products. Proper use and conservation

of the tuna resources can only be achieved by cooperation
with other Indian Ocean states and territories because
the resources are continuous with those in the 320 km or
200 mle zones (EEZ s) of other nations as well as with
t he remai ni ng hi gh seas area.

The people of Seychelles are heavily dependent on fish and
ot her marine products such as octopus (reputedly being
depl eted) and cockles (Donax sp.) for food.

Guano

Sea bird guano (a useful phosphatic fertiliser) has been
mned for nearly a century in Seychelles. The guano
started on the granitic islands, noved through the

Am rantes, and settled on St. Pierre, Assunption and
Astove. Guano is still mned on Assunption, and possibly
St. Pierre, fromwhere it is shipped to Mauritius.

3.10 Threats to Mari ne Resources

3.10.1

Man-i nduced
i. Fisheries

There is no evidence for over-exploitation or damagi ng
fisheries in Seychelles. Casiers (backet traps) are
not usually set on coral reefs or used to catch reef
fishes.

Green turtles are caught incidentally on |onglines
set in Seychelles waters by Japanese and North Korean
tuna fishing vessels. The magnitude of this catch is
unknown.

ii. Coral and shell trade

The demand for souvenirs by tourists has caused un-
controlled stripping of corals from sone reefs and
general decimation of nollusc popul ations. Until the
end of 1971, nolluscs were comopnly seen on nost
reefs. Now they can be exceedingly difficult to find.
Areas that are extrenely denuded are Ste Anne Marine
Nati onal Park (now better controlled), Port Launay,



Bai e Ternay, the reefs of Northwest Bay on Mahé
fromDanzilles to flot (North Islet), the western
reefs of La Digue, and Al batross Rocks.

Touri sts

Foreign tourists on boats fromLa Digue, or charter
vessel s fromother islands, visit Al batross Rocks,
anongst other reefs. On occasion, these visitors
wield crowbars to overturn corals and pry free the
clamTridacna. Tourists, by their own actions

and their demand for coral and shells, have
exacted a heavy toll fromthe Seychelles reefs.

Boat and anchor damage

Car el ess anchoring by boats, schooners, and even
ships, on shallow patch reefs at lowtides, is the
cause of much danmage to corals. The gl ass-bottom
boats visiting Ste Anne Marine National Park

reput edly occasionally anchor on coral reefs. This
seens unlikely, but evidence of anchoring on sone
of the patch reefs is apparent.

Siltation

Siltation resulting fromthe dredgi ng of the harbour
at Port Victoria has evidently killed nuch coral in
the region of the Ste Anne Marine National Park.
Wthin the park there are coral col oni es powdered
with fine silt, even entirely buried. As fisheries
expand the demand for a fisheries harbour will in-
crease. Construction of a fisheries harbour wll

i nvol ve dredging operations in the vicinity of Port
Victoria. This is a necessary devel opnent, but it
will increase the siltload. This bodes poorly for the
already silt stressed habitats in and around the
Ste Anne Marine National Park. Siltation caused

by erosion nust date back to earliest |ogging days.
Today it is a real hazard in places around Mahé.
During January 1978, after a night of heavy rainfall
the sea ran red with silt in places. The cove bel ow
Vista do Mar was entirely red.

At Mare Angl ai se a nuddy stream di schargi ng over
the fringing reef formed a 1 kmlong red streak in
the sea. At Anse Etoile a red plunme extended at

| east 500 mout fromthe shore. North of the old
pier at Victoria a huge expanse of sea turned

or ange.



Vi .

Vii.

Viii.

In an attenpt to control erosion, it is required

that all agricultural plots be terraced, and, after
conpl etion of building, construction conpanies are
obliged to | andscape the property. But there are

no provisions to control erosion during construction.

Modi fication of current patterns

Dr edgi ng and dunping of spoils may alter currents
patters with catastrophic consequences to down-
streamhabitats. There is no evidence that this
has happened in Seychell es.

Piers, groynes and breakwaters

Construction of solid piers, groynes or breakwaters
in a country |ike Seychelles which has alternating
nonsoons may have serious effects; for exanple a pier
built in 1948 on the south side of Ste Anne Island
bl ocks the seasonal novenent of sand. During the
nort hwest nonsoon the sand noved east along the
sout hern shore behind the fringing reef, and during
t he sout heast nonsoon it returned west. After
construction of the pier sand noving east piled

up behind the pier and snothered the reef. Re-
colonisation by corals is prevented by seasona
covering with sand.

Sewage

Raw sewage (supposedly treated) flows fromhotels
into Northwest Bay, Mahé. There is no direct
evidence for ill effects of the sewage, but in
1974/ 75 extensive patches of stagshorn coral off
Mare Angl aise in Northwest Bay were infected with
bl ack-1i ne di sease.

Land recl amati on

Gar bage disposal is a problemon any island system
In Seychell es garbage is dunped over nudflats and
covered with earth. This, together with dredge
spoils, has been the formof |and reclanmation around
Victoria. Currently there are two active dunps : one
covers about a hectare of nudflat at Northeast Point
and is destined to beconme a housing estate; the
second is a private dunp of the Sey Brew factory.
Here drunms, cartons and bottles are dunped within a
retaining wall and periodically burned. About 1/10 ha
of fringing mangrove within full view of the road has
been destroyed to create this unsightly dunp.



X. Litter

Litter, particularly broken bottles and cans, is a
huge probl em and a danger on beaches and underwater

t hroughout the islands. The refuse of many boats is
sinply thrown overboard. The nature and | ocation of
l[itter suggests that certain hotels dunp garbage off-
shore. The Northwest Bay of Mahé from just south of
Northolnme to Vista do Mar is especially bad. Plastic
bags and rags entangle coral colonies and vegetable
scraps, tin cans and bottles are rolled by the surge
into gullies and crevices.

Local ly produced beer and soft drink bottles are
returnable. But at Rs. 2.40 (ca $ 0.40) per case of
24 enpties it is scarcely worth the effort.

xi. Gl
Burmah G| is soon to start a seismc survey of the
Seychell es Bank. If likely oil or gas bearing deposits
are |ocated, exploratory drilling operations will ensue
Di scovery of oil or gas will cause booming drilling

and shore-based operations, and supportive boat and
ship activity.

3.10.2 Natural. Threats
i . Rainfal

Heavy rainfall coincidental with | ow spring tides may
kill corals and other |agoonal or shallow sub-tida
life. It is probably this kind of episodic phenonenon,
together with other factors such as the vulnerability
of species to enersion, that limts the upward growth
of coral reefs.

ii. Waves and alternation of npbnsoons

Certain coral species in Seychelles will not grow
in surf (Braithwaite, 1971), so the upper limt of
their growth is determ ned by wave action in one
nonsoon or the other. WAve planation together with
rainfall and vulnerability to enersion probably
all Iimt the upward growth of reefs.

Coral reefs and fringing mangroves, such as are
found al ong the wave-stressed east coast of Mahé,
are barriers against coastal erosion. Waves shape
beaches through eroding them in one nonsoon and
bui l ding themup in the other.



i1i. Tenperature stress

The done of upwell ed water, described in the
section on oceanography, occasionally bl ows
onto the Seychelles Bank. In April the tem
perature of the upwelled water is 19°C com
pared to 29°-30°C for surface waters around
the islands (Tarbit, pers. comm ). Sudden
flushing of shallow coastal habitats with
wat er 10°C cool er than usual would certainly
stress these habitats, and nmay be a cause of
t he banks of dead coral around Seychell es.

Broadly speaking, the three phenonena (rain-
fall, wave action and tenperature stress)
descri bed above may be construed as threats.
In fact, they are natural factors which con-
tribute to the norphol ogy and devel opnent of
reefs and other coastal habitats, such as
beaches, mangrove swanps and algal flats. De-
vel opment of reefs and beaches is a dynamc
process of erosion and accretion. If natural
accretion is inpeded (e.g.by pollution, silt-
ation or mechani cal danage) these three factors
can becone real threats.

3.11 Attitude Towards Marine Conservation in Seychelles

The attitude of the governnent appears to be one of
openness to advice. The Royal Society have approached

t he Seychell es governnment for support, in principle, of a
programme fulfilling certain of the guidelines in MAB
Project 7. Unofficially the proposal was favourably re-
ceived. At the time the Cabinet was unable to offer an
official decision due to the pressure of priority issues.
Recent devel opnents are that the Seychelles governnment
woul d wel cone a research programe under MAB Project 7
organi sed through the Royal Society. The possibility

of an 1 UCN nmari ne conservation programe also nmet with
unof ficial encouragenent. A nerger of the IUCN and Roya
Society interests, which conplenent and to sone extent
dupl i cate each other, would probably retain the sanction
t he Royal Society now enjoys.

The Permanent Secretary to the Mnistry of Agriculture

and Land Use gave informal assurance that |ogistic sup-
port, within the capabilities of the Mnistry,wuld gladly
be arranged for participants in a marine conservation pro-
gramme. The facilities offered included assistance with

i mm gration, |aboratory, storage and work space, library
use, and limted |land and water transport.



Publ i c awareness of environmental issues and of the need
for managenent of marine resources is practically non-
existent in Seychel l es. There is a nucl eus of people,
al beit small, who recognize the need for the protection
and managenent of certain areas or species, and their
efforts are directed to this end.

Sections 4.71 and 4.79 of the Procter (1970) report
concern the inportance of public education and di ssem -
nation of information. The forner recommends that the
public be informed of the objectives and work of the
Department of Natural Resources (this department does not
exi st but has an equivalent in the Division of Forestry
and Conservation). The latter recommends the governnment
to undertake a feasibility study of an oceanarium poss-
ibly linked to a research centre, on Ste Anne Isl and.
There is a clear need for greater enphasis on disseni -
nation of information. An aquariumis to be built on
Mahé. This is a private enterprise and quite independent
of governnent assistance. The proprietor of the aquarium
is keen to initiate an education programre for schoo
children in the aquarium A useful adjunct to such an
education woul d be the denonstration of relationships

bet ween species and habitats, and habitats and producti on.

Early in 1977 the need for an environnental education
programme in Seychelles was realised. The Pernmanent
Secretary of the Mnistry contacted the WAF education
departnment and received in reply (letter of 12 April 1977
from Mark Boul ton) descriptions of techniques and pro-
granmes avail abl e.

The M nister of Education has responded favourably to

t he suggestion of environnental education in the schoo
curriculum (Savy, pers. comm ). Menbers of the Mnistry
made the specific request for assistance in setting up
an appropriate education programre. They requested an
advi ser and slide-tape equipnent. It nowremains for an
adviser to go to Seychelles to initiate a programre.

The Anerican governnment has prom sed vi deot ape equi pnent

to the Mnistry for an agriculture extension programe

in the schools. The equipment will come with an instructor
who will stay in the islands for 6 nonths. It is intended
that the equi pnrent be used for some conservation programres.



4.

4.1

4.1.1

4.1.2

4.1.3

| MPLEMENTATI ON OF MARI NE CONSERVATI ON I N SEYCHELLES

In Seychelles the major requirenents for marine conser-
vation are deened to be : environmental education in
school s, ranger training, and supply of outboard notors
for park patrol. It is apparent that these alone are in-
sufficient. The objective of marine conservation should
be to increase the self sufficiency of the islands by
sustai ning natural productivity areas as a resource for
the benefit of present and future generations of
Seychellois, and to elimnate, at |east as near as poss-
i ble, destruction of valuable natural coastal and marine
resources. This objective is best met by the formul ation
of a coastal zone managenent plan. The coastal zone is
broadly defined as the area in which the |and and sea
interact. The plan details devel opnent areas or areas
due for protected status. Education, which nust reach
the entire popul ation, ranger training, and equipnent,
hel p the plan to work.

The Rol e of Protected Areas

Process continuity

Habitats (such as coral reefs, seagrass beds, algal reefs,
fish feeding ground, nudflats, mangrove swanps) refl ect

a successional stage of a process. This process involves
a system of energy inputs and stresses all of which nust
be identified and included in a protected area. Mangrove
swanps, for exanple, are fish and penaeid prawn nursery
grounds. Sinply stated, the swanps with their floral and
faunal assenbl ages reflect a particular brackish environ-
ment by, for exanple, maintaining uninpeded tidal flux
and the flow of feeder streans.

Mai nt enance of productivity

Natural |y productive areas provide free what expensive
mariculture projects can barely match. Such areas remain
producti ve when incorporated, together with their nutrient
sources, in a systemof reserves and are kept free of
perturbation.

Repl eni shnment ar eas

These are sanctuaries for fishes, |obsters, crabs or other
desired species during inportant or vul nerabl e phases of
their lives. They include feeding, spawning and nursery
grounds. Freedom from di sturbance in these areas prom ses
high fisheries return and avoi ds econom c extinction of
commercially inportant species.



4.1.4

4.1.5

4.1.6

4.1.7

4.2

Gene pool

A system of protected areas including healthy represen-
tative sanples of habitat guarantees the continuity of
native variety and stock which can be drawn upon to
restore depleted areas.

For exanple, on land the [ast of the indigenous hard-
woods and sone of the endemc palns are confined to a
few smal |l areas on which reafforestation programmes have
been able to draw.

Endangered species protection

Wthin parks or reserves species threatened with extinc-
tion because of high demand, such as the green and
hawksbi Il turtles, or habitat destruction are afforded
special protection and their popul ations can be carefully
noni t or ed.

Touri sm

This is an inportant industry in Seychelles and deserves
careful managenent of its attractions (such as beaches

and coral reefs). While safety and accessibility are
inportant criteria for selection of underwater sites for
tourists, aesthetics is another of greater nerit. Attract-
ive reef areas of easiest access to tourists are also the
nmost vul nerable by virtue of their proximty to |and-
based devel opnents. Such areas nay be nonitored and tended
within protected areas.

Research and educati on

Nat ural research areas provi de baseline data for conpara-
tive studies. These areas allow recognition and anal ysis
of natural trends in populations or conmunity succession
for assessnent against trends in inpacted areas. Al so

t hese areas provide invaluable field opportunities for
observation of living exanples of principles taught in
school s.

The Probl em

Certain of the problens have been indicated in the pre-
ceding sections : there are no clearly stated ecol ogi cal
guidelines within which to evolve devel opnent policy,
there are no trained enforcenent personnel, and public
awar eness of environnental issues is practically non-
existent. Efforts to right these deficiencies are hanpered
by severe shortage of funds. Seychelles is a small nation
with a correspondingly snmall budget. Also, there are few



qualified personnel and fewer experienced personnel to
contend with these deficiencies. Paucity of funds has
| ed to i nadequate equi pnent, such as outboard notors,
for effective policing of protected areas; and to in-
adequat e di ssem nation of information concerning the
obj ectives of protecting areas.

4.3 Specific Actions

4.3.1 Integration of nmultilateral, bilateral and internationa
conservation effort

There will be three main contributions : expertise,
funding and equi pnent. To avoid duplication of effort
and wast age of funds and energy, the activities of | UCN,
ODM and the Royal Society nmust be coordi nated. Al ready
there is, and continues to be, the threat of sone
redundancy of effort : Robertson (1972) carried out a
survey of coastal resources for I1UCN (IUCNWW Proj. 726),
Stoddart has proposed a project along MAB Project 7
gui del i nes under the aegis of the Royal Society, W] son
was recently seconded to Seychelles by ODMto review
conservation legislation, and this report covers simlar
subjects to those nentioned above. Also, in addition to
their involvenent with Cousin Island, |CBP supports a
warden on La Digue Island to |ocate and protect nests

of the bl ack paradise flycatcher (Terpsiphone coracina).
| CBP al so supports a scientist in the islands who is
currently studying the breeding biology and habitat re-
quirenments of the magpie robin (Copsychus seychell arun
and the bl ack paradi se flycatcher.

These simlar interests nust be integrated. Integration
woul d best be achieved by having a Seychell es based
mari ne conservation consultant who , working together
with a terrestrial conservation consultant, is active
in survey or research, but who represents such foreign
agencies as | UCN or UNESCO, directs the marine conser-
vation programme, and initiates specific proposals from
the Seychell es governnent as these becone necessary.
These coordinating activities should occupy not nore
than 15%of the consultant's tine.

4.3.2 Survey

The birds of Seychelles and their habitats, where not

al ready protected, are under |CBP surveillance. Forest
habitats are known and descri bed, and are nmanaged by
the Division of Forestry. The coastal zone is conpara-
tively little described and managenent is virtually non-
existent. A coastal resources survey is urgently needed.
Al so needed is a report detailing habitats of high pro-
ductivity, inportance to fisheries and tourism and
threats to these habitats. A critical marine habitats



study fulfills these criteria well (Ray, 1976). The
study involves intensive survey and sone scientific
research to supplenent the existing insufficient data
base. Such a study produces a high inpact graphic nodel,
with high predictive and adaptive qualities, which
presents strong clear argunments for habitat and species
management. It is inportant that the reconmendati ons

of the critical habitats report are clearly and force-
fully di splayed. The econom c benefits of resources
fostering and the catastrophic consequence of carel ess
actions nust be at once apparent to all.

There is no one in Seychelles qualified for this task,
hence foreign expertise will have to be provided.

A survey approach to a critical marine habitats study
Is outlined briefly bel ow.

. Literature search, including correspondence
and nmeetings with research workers, to gather
bot h published and unpublished habit at
i nformati on.

i Mappi ng of the distribution of habitats
around the target islands fromaerial photo-
graphs and prelimnary field work. This pro-
duces a map of boundaries and is devoid of
detail .

iii. Interpretation of base map habitats accord-
ing to data gathered in step 1. The par-
tially detailed maps are used to identify
sites for further survey.

I V. Surveys of unstudied habitats : this pro-
duces detail ed descriptions of environnment,
dom nant faunal and floral assenbl ages, and
resource value (e.g.high productivity, fish
nur sery/ spawni ng/ f eedi ng ground, turtle
nesting/ f eeding ground, contribution to
tourism . An inportant conmponent of this
survey is the identification of critica
habi tats of commercial fish species. Stocks
of such species are nore stressed than non-
commercial species and require careful manage-
ment to ensure continuity of production at
| evel s useful to fisheries. A consultant of the
Fi sheries Division of FAO m ght best neet this
need. This contributes to the biological and
envi ronnental content of the maps.
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Soci o-econom ¢ activity data gathering
activities include existing and proposed

devel opnents or protected areas, existing

or proposed fisheries effort, tourist
pressure, upstream sources of inpact (for
exanpl e sewage outfalls, erosion sites, etc.).
This conpletes the data base for critica
habitats identification and the threats to

t hem

Resear ch

Hard scientific data strengthens critical marine
habi tat evaluation. Sonme specific topics to be ad-
dressed are |isted bel ow :

Assessnent of the inpact of reef fisheries
i ncluding coral collection and nollusc de-
pl etion on reefs. How nuch of a threat, if
any, do such fisheries constitute to reefs?

I nvestigation of coral nortality on Seychelles
reefs. Is this nortality natural or man-induced?
This involves conparative studies of growth

and succession, diversity, and species struc-
ture under stressed and normal conditions. This
first stage leads into an investigation of the
specific inpacts of tenperature change, sewage
pol lution, fresh water, and siltation on cora
grow h and succession in Seychel |l es.

Measur enent of back-reef |agoon and reef-flat
al gal productivity and nitrogen fixation. This
all ows assessnent of the contribution of these
habitats to coastal productivity.

Testing of island biogeography theory under -
water : this indicates how | arge protected areas
shoul d be. Island bi ogeography theory, at |east
as tested on |land, suggests that as

area decreases so does the immgration rate,
but extinction rate increases. Thus diversity
decreases with decrease in area. Does this

al so apply underwater? If it does, steps nust
be taken to maintain the gene pool at a natural
| evel of diversity and to reduce barriers
(physical or spatial) to propagul es.

Bird eggs and turtle resource studies. How
many people are involved in these industries
and to what extent? How much are the industries
worth both as a proportion of an individua
trader's inconme, and as earners of foreign
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exchange? What proportion of the population is
reached by the industries, both traders and
consuners? Basic biological data are also re-
quired so that the sustainable yield for

t hese resources can be defined and the inpact
of the exploitations assessed.

vi. The effects of the tuna fishery on other re-
sources need to be evaluated. In particular
I nci dental catches of other species should
be estimated and the effects of this on the
popul ati ons of those species assessed. |n ad-
dition, port construction and traffic of
Industrial facilities may cause physi cal
damage or interference on |ocal fishing grounds.
Thi s probl em needs appraisal. Lastly, the tuna
fishery and associated shore facilities my have
an inmpact on the local fisheries for food and this
needs to be anticipated and, if possible, corrected
fromthe point of view of ecodevel opnment in the
I slands. The mai ntenance of the local fisheries
also calls for an evaluation of inpacts other
than by industrial fishing on the productivity of
the inshore grounds, e.g. the effects of any
changes in the coastal zone on the protection of
young fish and ot her organi sns.

Coastal Zone Managenent Plan (CZM Plan) and fol |l ow up

O immedi ate concern are the major devel opnent areas of
Mahé, Praslin, La Digue, and their satellite islands.
Devel opnent of these islands nust not irrevocably destroy
or threaten inportant exanples of natural habitat and

val uabl e resources, or elimnate endangered speci es.

The forrmulation of a CZMPlan is a multidisciplinary pro-
ject. The first step should be the formal constitution

of a CZM Conm ttee. The Committee should conprise re-
presentatives of all concerned Mnistries (e.g. Agri-
culture and Land Use, Econony and Devel opnent, and
Tourism . The conservation consultant should contribute
to the scientific side of this programme basing advice
on the critical marine habitats findings. The objective
shoul d be the identification and evaluation of critica
marine habitats for collation with devel opnent strategy.
Through a process of nutual programe building within
the constraints of both the Seychelles governnent and
fundi ng agencies the CZM Pl an is produced.

Survey and research are essential conponents of a marine
programme in Seychelles. Follow ng the phases of data
gat hering and tender of recommendations, there nust be
an inplenmentation phase. A followup programe nust be
wei ghted equally inportant with survey and research,
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and pl anning objectives in the fornulation of a CZM
Pl an. Thus research, know edge, expertise, and even
initiative, may cone fromoutside a country, but
conservation happens wi thin.

Educati on programme

The environnental education progranmme shoul d enphasize
the interrel ationshi ps anong habitats and between the
terrestrial and mari ne conponents of island ecosystens.
Thi s progranmme nust consi der endangered species but
shoul d concentrate on mai ntenance of natural resources
in general. The Seychellois need to understand the

i nportance of not destroying natural productivity or
elimnating species. Only when they identify wi th manage-
ment objectives will the islanders cooperate with area
protection or other restrictions.

The education programme woul d be addressed best at two
| evel s by an experienced educator in environnental
sci ences.

i. Education within schools

Slide-tape programres woul d be the best for
use in Seychelles schools. They are relatively
| ess expensive, nore versatile, and require

| ess expertise than certain other nethods,
such as vi deo-tape

i Di ssem nation of information

The benefits of conservation education in
schools will be long in com ng. The remai nder
of the population, including decision makers,
busi nessnen, farmers, |abourers and fishernen,
al so need to be approached through use of the
avai l abl e nedia : newpapers, special publi-
cations, filns and radio.

Ranger training

Cousin Island w t hout a warden woul d be chaos; the

| CBP supports the warden and rangers on Cousin. By the
sane token |laws w thout enforcenent or nmanagenent areas
wi thout policing are of little consequence. The success
of a resources managenent programe depends on the rigid
i npl ement ati on of recommendations, constant assessnent
of progress, and effective enforcenent of regul ations.
The latter category requires an efficient ranger/marine
police corps. Menbers of the Mnistry made the specific
request for assistance in the training of rangers.
Kenya has rangers patrolling protected coastal areas.
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An approach should be nmade to the Kenya governnent,
ODM  or other sources for provision of a qualified
person to design and inplenment a ranger training
programme.

Wor kshop on turtles

Turtles in the western Indian Ocean are an inter-
national resource, but their regional status is

poorly known. This information is perhaps best gathered
t hrough a regional workshop on turtles. The countries
concerned are : Seychelles, Mauritius, Conores,
Madagascar, Kenya, Tanzania, La Reunion (Europa
Tronmelin and Il es G orieuses), Mzanbique and South
Africa. Country status reports should include data on
whi ch species occur, which are known to nest, |ocation
of known breeding sites, estinmate of breedi ng popul ation
size, location and extent of feeding grounds, seasona
novenent, what protection neasures there are and how
these are enforced, and howturtles are used and the
extent of this exploitation. The result would be a
regional picture fromwhich action priorities can be
identified and inplenented.

Al dabr a

Al dabra is unique anongst the atolls in the Indian

Ocean for its lack of human disturbance. Furthernore,

it is an outstandi ng exanple of Indian Ocean evol utionary
hi story, including geol ogical process (it is a raised
atoll with subfossil coral reefs exposed above water)

and bi ol ogical evolution (there are undi sturbed floral
assenbl ages, several endem c birds and | arge breeding
popul ati ons of two endangered species - the giant tortoise
and the green turtle). Thus Aldabra fulfills many of the
criteria for inclusion in the Wrld Heritage List.

It is inportant that a scientific presence be maintained
on Al dabra. This presence has been an effective deterrent
to poaching of tortoises and turtles from Al dabra and
its surrounding waters. The Royal Society currently sup-
ports the scientific research station on West or Picard

I sl and, Al dabra. However, the Society plans to hand the
station over to the Seychelles governnent in 1980.

Future plans for the managenent of Al dabra are being
negoti ated by the Royal Society.
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LI ST OF | SLANDS UNDER SEYCHELLES JURI SDI CTI ON (from Li onnet,
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Mahé G oup

Mahé

Ste Anne

Seche or Beacon
Round or Ronde
Moyenne

Long or Longue

Cerf

Cachee

Anonynme

Rat or Bradl ée

Sud- Est or Sout heast
Souri s

Chauves- Souri s

Petit Boil eau

Il e aux Vaches Mari nes
Thér ese

Conception

L'llot de Lislette
[lot or North Islet

| sl ands north of Mahé

Manel | es
Si | houette

| sl ands east of Mahé

Réecifs
L'l ot
Frégate or Frigate

Area (ha.)

14, 480.0
2109.

21.
125.

0
6
4
8
0
6
0
6
8
18.4
4
4
2
2
72. 4
60. 4

4

2

1, 600.0

20.0
smal |
201.6

Di stance from Mahé (km

cl ose
cl ose
cl ose
cl ose
cl ose
cl ose
cl ose
cl ose
cl ose
cl ose
cl ose
cl ose
cl ose
cl ose
cl ose
cl ose
cl ose
cl ose

13.0
24. 4

27.2
44.8
51.2

1972)



Praslin G oup

Praslin

Il e aux Fous
Cousin

Cousi ne

Curi euse

St Pierre
Chauve- Souri s
Ronde or Round
Ari de

La Digue
Ave Maria Rocks
Félicité

Al batross Rocks

Petite Soeur or West

Grande Soeur or
Mari anne

36 -

Coral islands on the Seychell es

Bird or Ile aux Vaches

Denis or Oryxa

| sl ands close to the Seychelles

Pl ate
Coéti vy

Am r ant es

African Banks conprising North Island and

Sout h Isl and
Rém re or Eagle
D Arros

St Joseph At ol

Benj am n, Carcassaye,

Pél i can, Poul e,
Sabl e

Coco and

conpri sing
St Joseph, Ressource,

Area (ha.) Di stance from Mahé
4,040.0 38. 4
smal | close to Praslin
28. 8 "
25.2 !
282. 8 "
0.6 i
0.6 !
20. 4 !
38.8 46. 4
960.0 48. 0
0.6 close to La Digue
268.0 56.0
0.6 close to Félicité
Sister 34.4 59.2
Sister 84.0 59.5
95. 2 59. 2
Bank
69. 6 83.2
124. 8 83.2
Bank
50.0 124. 8
917.2 240.0
32.0 218. 8
26. 4 216.0
148.0 228.8
Fouquet ,
Aux Chi ens
121. 2 close to D Arros

(km



Am rantes (contd.) Area (ha.) Di stance from Mahé (kn)
Poi vr e 110.0 243. 2

Ile du Sud or South 135.6 close to Poivre
Mar i e- Loui se 52.0 278. 4

Desnoeuf s 34. 4 288.0

Etoile 1.6 296.0
Boudeuse 1.6 315.2
Desroches Atol | 320.0 208. 8

Al phonse G oup

Al phonse 172.0 356. 8
Bijoutier 1.6 cl ose to Al phonse
St Frangoi s 17.6 371. 2

Provi dence G oup

Pr ovi dence 155. 2 611. 2

Bancs du Sud or Cerf 110.0 close to Providence
St Pierre 166. 8 640.0

Far quhar conpri si ng

Nord, Sud, Goélette,

Lapin, Mlieu & Déposés 777.6 688. 0

Al dabra G oup

Cosnol edo Atol |l conprising

Menai, Wzard or Grande Il e,

West-North or Nord, East-North

or Nord-Est, Goélette, G and

Pol yt e, Pagoda, South or

Sud 443. 2 905. 6

Ast ove 490.0 905. 6

Assunpti on 1,094.0 995. 2

Al dabra conprising West

or Picard, Polymie, Mddle

or Mal abar, South or Grande

Terre 15,129. 6 |, 000.0
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M nistry of Agriculture and Land Use, P.QO Box 54, Mahé

Dr. Maxinme Ferrari : M ni ster
Serge M Savy : Per manent Secretary
M chael Storey : Forestry and Conservati on
Adm nistration Oficer
Sandy E. Vidot : Fi sheries Adm nistration Oficer
M chael Mason : Senior Forestry O ficer
WIllie André : Forestry Officer
Li ndsay Chong Seng : Conservation Oficer
Dr. John Tarhit : Fi sheries Research O ficer
Aubrey Harris : Fi sheries Oficer

Proposed Seychel |l es Aquarium P.QO Box 401, Mahé, Rep. of Seychelles
Al ex Azzopardi : Propri et or

I nternational Council for Bird Preservation, P.Q Box 184, Mhé
Jeff Wat son : Representative

M nistry of Overseas Devel opnent, 29 Bressenden P1l. London SW., UK

Dr. David Hall : Department of the Environment
John St onenan : Depart nent of Fisheries

Consul tancy on Conservation Legislation in Seychelles, c/o Belle
Vue, Al skew, Bedale, N. Yorkshire, UK

Roger W son : Consul t ant

Royal Society, Departnent of Geography, Downing Pl ace,
: Canbridge CB2 3EN, UK

Dr. D.R Stoddart X Seychel | es Representative
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