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1.1.1.1. IIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION    

1.1.1.1.1.1.1.1. BackgroundBackgroundBackgroundBackground    

The Seychelles Tourism Board (STB) finalised a Tourism Master Plan for the Seychelles at the end of 
2011. This follows the launching of the Seychelles new brand of tourism in 2010 with a view to 
promote sustainable and responsible tourism in Seychelles. In the master plan the following key 
recommendations are made: 

− To determine the Seychelles’ carrying capacity on an island by island basis, notably by taking 
into account shortages of local labour, water, energy, waste and sewage capacity not 
withstanding traffic density, coastal erosion and biodiversity degradation 

− To delay the approval of any new hotel project proposals or room extension project proposals 
exceeding 20, 50 and 100 total bed capacity depending on the islands and until the islands’ 
respective carrying capacity has been established.1 

Furthermore, in noting the steady increase in residential and tourism developments on Cerf Island 
over the past years, the Department of Environment has voiced serious environmental concerns as to 
the future of the island. Moreover, at present there are no specific policies or guidelines applicable to 
Cerf Island which could be applied by Planning Authority to guide developments, either along the 
coastline or in the interior of the island. 

Consequently, this pilot work on Cerf Island has been jointly commissioned by a number of key 
stakeholders, namely the Department of Environment, the Ministry of Land Use and Housing, the 
Planning Authority, the Seychelles Tourism Board and the UNDP/GEF project on Biodiversity 
Mainstreaming. 

This study will be the first time that a fully-fletched carrying capacity study is conducted on any of the 
islands of the Seychelles. In 2004, a study on “Sustainable Tourism Development on La Digue Island, 
Republic of Seychelles – Trans-disciplinary methods for sustainable solutions in a tropical paradise” 
was elaborated by Saskia Günther from Switzerland. This study has compiled useful data on tourism 
development on La Digue and has projected a number of scenarios for the future. Yet, it lacked the 
field experience, socio-cultural aspects and did not provide a clear basis for decision makers. 

 

1.2.1.2.1.2.1.2. Objective of the studyObjective of the studyObjective of the studyObjective of the study    

The objective of the Carrying Capacity Study on Cerf Island is to establish the current development 
status of the island with regards to a number of key indicators and to define the acceptable amount of 
change of certain parameters in view of achieving sustainable development on this small and 
vulnerable island located in a Marine Park environment. The concept of carrying capacity is rooted in a 
notion of “limits to growth”. This study is designed to be a pilot exercise and to yield important 
experiences which will be used for the replication of such carrying capacity assessment on the islands 
of La Digue, Praslin and eventually Mahe. 

This pilot carrying capacity study on Cerf Island will aim not so much at fulfilling scientific research 
objectives, but will attempt to provide very practical answers to the development potentials and limits 
of the island to policy makers in view of securing a sustainable development of this small island. This 
work will also serve as a learning case for other similar studies to be conducted in future.  

The following perspectives will apply: 

− economic and tourism carrying capacity 

                                                           
1 Source: STB (2011): Tourism Master Plan 
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− social carrying capacity 

− physical carrying capacity 

− ecological carrying capacity 

 

1.3.1.3.1.3.1.3. The concept of The concept of The concept of The concept of CarrCarrCarrCarrying Capacityying Capacityying Capacityying Capacity    

The notion of carrying capacity or sustainability yield has become a basic criterion of sustainability. 
Ecosystems and populations have a limited capacity to cope with environmental stress; above a 
certain amount of stress there may be detrimental effects for the ecosystems. It encompasses the 
notion that if breached, the goods and services provided by the natural environment may be 
compromised. Carrying capacity is defined as “the growth limits an area can accommodate without 
violating environmental capacity goals” (Ortolano, 1984). Policies to regulate human activities and for 
anticipating environmental impacts can assist in attaining carrying capacity limits. For this it is 
necessary to translate an ecosystem’s limits into anthropogenic limitations and controls. 

The World Tourism Organisation (WTO) proposes the following definition of carrying capacity: “The 
maximum number of people that may visit a tourist destination at the same time, without causing 
destruction to the physical, economic, socio-cultural environment and an unacceptable decrease in the 
quality of visitors’ satisfaction”. 

Under the international “Sustainable Tourism Guidelines” it is stipulated: 

The analysis of the carrying capacity is used in environmental planning to guide decisions about land 
use allocation. It is a basic technique, widely used to define the capability of an area to endure the 
maximum level of development from tourism, agriculture, industry and infrastructure. As there are 
differences between the activities, it is appropriate to define carrying capacity according to the specific 
uses. In this respect carrying capacity is site specific and use specific. 

 

1.4.1.4.1.4.1.4. MethodologyMethodologyMethodologyMethodology    

This study is the result of extensive consultation with Cerf Island residents and tourism operators, 
Eden Island Marina as well as with government institutions, ranging from Ministry of Land Use and 
Housing, Ministry of Environment and Energy, STB, SIB, SPA, SMSA, SNPA, Landscape and Waste 
Management Agency, NBS, SRC, SLA, District Administration to PUC and Registry. The consultation 
process has been complemented with interpretation of satellite images and aerial photographs as well 
as field assessments and mapping exercises. 

Based on all collected information and statistics, conclusions and recommendations were elaborated. 
In addition, relevant experiences and lessons learnt during the application of this working method have 
been summarised in a short accompanying report in view of drawing lessons for future exercises on 
other islands. 

As no standard tools existed yet, the methodology has been developed by the two consultants while 
drawing upon – whenever appropriate – similar experiences worldwide. However, a major objective of 
the pilot study was to provide practical recommendations within a relatively short time period, with 
reasonable costs and which should be easily applicable to other islands of the Seychelles. The 
Carrying Capacity Study of Cerf Island does not intend to be a full scientific research work but still has 
been elaborated on the basis of an empirical analysis and field work. Main goal is to provide policy 
makers with practical recommendations towards sustainable development of Cerf Island. 
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1.5.1.5.1.5.1.5. Cerf IslandCerf IslandCerf IslandCerf Island    

Cerf Island is one of the satellite islands located off the east coast of Mahe at a distance of 
approximately 4 kilometres East of the capital Victoria. Cerf Island is part of the Sainte Anne Marine 
National Park which covers an area of 14.43 km². The Sainte Anne Marine National Park consists of 
the following islands: 

Sainte Anne Island: 2.19 km² 

Cerf Island: 1.27 km² 

Île Cachée: 0.021 km² 

Round Island : 0.018 km² 

Long Island: 0.212 km² 

Moyenne Island: 0.089 km² 

The aggregate land area of the six islands of the Sainte Anne Marine National Park is 3.80 km².  

 

 

Figure 1: Location of Cerf Island 

Cerf Island got its name from the frigate ‘Le Cerf’ that visited the island in 1756 to take formal 
possession of the island in the name of France. 

Cerf Island falls under the administration of the District of Cascade. The highest elevation on the 
island reaches 108m above sea level. 

Available data suggests that all land on Cerf Island is privately owned2. The island has a long history 
of settlements and is firmly anchored in the memories of many Seychellois as a favourite weekend 
picnic spot and excursion area. Two restaurants existed on the north coast of the island until the late 
1990s. Several ruins and historic sites are scattered over the island including a church, a cemetery 
and a few old ruins of former residences. A Feast of Cerf Island organised by the church was an 

                                                           
2 According to personal communication, one parcel of land might, however, be government owned and leased for 
private use. 

Cerf Island 
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annual event attracting numerous visitors from Mahe. However, due to overwhelming success causing 
problems of pollution and littering, the popular celebration has been stopped since the 1990s.  

Already in the early 19th century, permanent residents of Cerf Island had been mentioned in historic 
documents. In 1827, 33 individuals lived on Cerf Island. In 2010, 46 residents were recorded to live 
permanently on the island (NBS: Population and Housing Census 2010).  

In the past, Cerf had a thriving copra industry. Coconut palms are still dominating the landscape. A 
historic document describes that cotton, spices and food crops were planted on the island as early as 
1934. A scientific expedition in 1973 stated that Cerf was more intensively farmed than Sainte Anne in 
those days. Farming was done all over the island and the food crops produced supplied the market in 
Victoria. In the late 1970s farming had been reduced to a minimum due to the drastic increase in fuel 
prices which had a strong impact on transportation costs. In addition, copra prices collapsed which 
was a main reason for abandoning copra production.     
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2.2.2.2. AAAASSESSMENTSSESSMENTSSESSMENTSSESSMENT    

2.1.2.1.2.1.2.1. Economic Economic Economic Economic and Tourism and Tourism and Tourism and Tourism Carrying CapacityCarrying CapacityCarrying CapacityCarrying Capacity    

Description of current situation 

Economic activity on Cerf Island and in the Marine Park is exclusively concentrated on tourism (food 
and accommodation services, boat excursions, diving and snorkelling, day tripsL).  

Cerf Island is highly appreciated by travellers notably for its secluded, quiet and relaxing atmosphere, 
not to mention its biodiversity and its residential and tourism mix.  Travellers often refer to Cerf Island 
as «A great place to stay if you like peace», «Cerf is something akin to paradise», «Personal paradise: 
privacy with easy access to Victoria».   

According to STB data on licensed tourism businesses, eight tourism businesses are based and 
operate in the marine park, 7 of which are located on Cerf Island. The 8 tourism businesses include: 
one large hotel (Ste Anne); 2 small hotels (Cerf Island); 4 self-caterings (Cerf Island); and one dive 
centre (Cerf Island). Even though there is currently no official hotel standard grading, site and website 
visits suggest that the standard of tourism accommodations on Cerf Island range from 3 to 4 stars.  

In relation to Seychelles aggregated tourism bed supply, it can be noted that: 

− Cerf Island tourism beds represent about 1% of Seychelles total tourism beds 

− Cerf Island small hotel beds represent 7.3% of Seychelles small hotel bed capacity 

− Cerf island self-caterings constitute less than 2% of Seychelles self-catering bed supply   

According to information collected from the Cerf Island tourism operators, the development of the Cerf 
Island hotel industry started in 2001 with the opening of its first small hotel «L’Habitation». The Cerf 
Island dive centre (out of a total of 18 in Seychelles) started operation in 1994 and currently serves 
tourism demand of both Cerf Island and Ste Anne visitors.  

Current level of bed supply in the marine park and on Cerf Island  

According to STB data, tourism accommodations on Cerf Island are exclusively operated by small 
structures: 

− Of the 284 licensed beds operating in the marine park, 110 operate on Cerf Island 
(representing 39% of the marine park bed supply).  

− This implies that with a 100% bed occupancy there are 110 (night) visitor on Cerf Island and 
284 night visitors in the marine park. This figure does not include the additional 24 beds that 
are either under construction or not yet classified. 

− The largest hotel accounts for a total supply capacity of 48 beds (24 rooms). 

− Self-caterings on Cerf Island represent 39% of the island’s tourism bed supply.  
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Table 1: Tourism accommodations by category in the Sainte Anne Marine National Park (including 
Cerf Island) 

Location Category Establishments Management 
Opening 
year 

Number of 
licensed beds 
(April 2012)

1
 

Marine 
Park 

Tourism 
accommodations 

7 establishments    284 

Ste Anne Large hotel Ste Anne Resort* Expatriate 2003 174 

Cerf island 
Hotels and self-
caterings 

6 establishments 
 Mostly  

Seychellois 
.. 110 

Cerf island Small hotel Cerf Island Resort**  Expatriate 2003 48 

Cerf island Small hotel L'Habitation* Seychellois 2001 24 

Cerf island Self-catering Fairy Tern Seychellois 2006 4 

Cerf island Self-catering 
Villa de Cerf * 
(Luxury villa) 

Seychellois 2010 8 

Cerf island Self-catering 
Cerf  Tropical 
Sanctuary* 

Seychellois 
and expatriate 

2011 14 

Cerf island Self-catering South Point Villas Seychellois 2011 12 

Cerf Island Total Small hotels 2 establishments   .. 72 

Cerf island 
Total Self-
caterings 

4 establishments   .. 38 

Memo 

item 
        

Cerf Island Other Other .. .. 24 

Source: STB data and bilateral consultation,  

1except for the category classified as ‘Other’ which includes tourism beds that are already under 
construction, and other beds not yet classified 

* = each star stands for one swimming pool 

 

Trends in the Cerf Island bed supply 

Graph 1 depicts the trends in the number of licensed tourism beds on Cerf Island and on Ste Anne 
over the last decade. Data show that bed supply remained constant on Ste Anne since the 
inauguration of the Ste Anne resort in 2003 (87 rooms or 174 beds). Comparatively on Cerf island, the 
number of tourism beds increased from 24 (12 rooms) to 118 (59 rooms) between 2001 and 20123.  
This increase resulted from: (i) successive room extensions of small hotels (increase in number of 
rooms/villas) and (ii) the successive opening of self caterings (Fairy Tern in 2006, Villa de Cerf in 
2009, South Point Villa and Cerf Tropical Sanctuary in 2011). 

 

                                                           
3 2012 data on number of beds/rooms include tourism beds that are projected to be completed and licensed by 
end 2012. 



 

Graph 1: Trends in the number of tourism beds on Cerf Island and on Ste Anne
bilateral consultations) 

 

Average room tariffs range from 140 to 350 Euros per night.
exception of one self-catering establishment
establishments are referenced on internet either through their respective websites or through on
tour operators and traveller reviews.

Tourism operators reported that since 2008 bed occupancy oscillated 
2008 recording the highest occupancy rate. It was also reported that occupancy rate decreased 
significantly since the restructuring of Air Seychelles in end 2011. The German market however seems 
to have picked up significantly.  

Tourism operators reported that the average visitors’ length of stay on Cerf Island is 6 nights. This 
implies that - with a 50% and 70% bed occupancy rate 
from 700-1,000 in 2001 to 3,500
visitors within the marine park increased from 700

 

 

 

                                                           
4 Whereas the lower annual figure assumes a 50% bed occupancy ratio, the higher one assumes a 70% ratio.
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Graph 2: Calculated number of night visitors under 

 

According to NBS, the 2011 aggregated direct GST contribution of tourism accommodations on Cerf 
Island represented about 1.6 million SCR. Data on the total amount of tax collected from those 
establishments notably under personal income tax (PIT) and business tax are not available.

Tourism employees on Cerf Island

According to information collected during bilateral consultations it is estimated that:

− A total number of 59 workers (including 9 expatriates) are currently employed in tourism 
accommodations on Cerf Island. 

− Another 15 employees will be hired by a small hotel before the end of the year 2012.

− In including owners residing on the island, 7 families/households partly or totally depend on 
tourism on Cerf for their living.

− All Seychellois employees live on Mahé.

− 8 out of the 9 expatriate tourism employees reside on Cerf Island.

It has been estimated that out of a total of 25 daily boat landings conducted by Cerf Island tourism 
operators, 9 boat landings are for staff transportation (for staff residing on Mahé). Depending on the 
operators, staff is either transported from the Marine Charter, the Yacht Club or 

Glass bottom boats and boat traffic density

According to STB data, 19 glass bottom boats are currently licensed to operate in Seychelles: 17 on 
Mahé, one on Praslin and one on Ste Anne. A survey aimed at reaching glass bottom boat operators 
based on Mahe and Ste Anne was conducted: 15 glass bottom boats were covered. 
information was gathered:  

− 10 out of the 15 licensed glass bottom boats provide regul
half day or full day basis in the Ste Anne Marine National Park (Ste Anne, Ile Moyenne, Long 
Island, Round Island, Cerf Island, Ile Cachée). 

− These activities include: glass bottom and island discovery, snorkelling, f
barbecue or lunch in hotel restaurant. 

− 9 licensed glass bottom boats regularly land on Cerf Island with visitors.
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− It is estimated that on average, 2 to 4 glass bottom boats land on Cerf Island per day. 

− Two-thirds of the Seychelles glass-bottom boat activity currently depends on the Ste Anne 
Marine National Park and on Cerf Island.    

Although no data on the number of hirecrafts (including yacht and live aboard, speed boatsL) 
circulating or anchoring in the Ste Anne Marine National Park are available, tourism operators based 
on Cerf Island reported to have witnessed an impressive increase in boat traffic density in recent 
years, since development of Eden Island in particular.   

It is estimated that a total of 25 daily boat landings are conducted by tourism operators on Cerf for 
daily operations, of which about 9 are for guests. Boat traffic from both residents and tourism 
operators amount to a daily average of 45-65 landings on Cerf Island. This excludes boat traffic 
generated by non-permanent residents and day visitors. 

The expected increase in tourism bed density in the Ste Anne Marine National Park will also be 
accompanied by an increase in hotel transportation needs (guests, staff and supplies), in marine-
based tourism business activities (i.e. taxi boats, diving activities, private boat excursions, fishing 
boatsL) and ultimately in boat traffic density.  

The question regarding the capacity of the Marine Charter fuel station to timely and adequately 
respond to the Ste Anne Marine National Park additional fuel demand deserves careful attention.  

According to SNPA, the Ste Anne Marine National Park is the most popular park for residents. It is 
recorded that an average of 9 residents per day visited this marine park in 2010.   

Projected level of bed supply in the Ste Anne Marine National Park 

Although tourism accommodations are currently based on Cerf Island and Ste Anne only, it is 
important to note that additional hotel projects have been approved, two of which have already 
reached construction phase: the Round Island hotel project (10 rooms under construction = 20 beds), 
the Long Island hotel project (240 rooms under construction = 480 beds), and the Sainte Anne Zilwa 
luxury resort project (180 rooms approved = 360 beds). 

As a result, in assuming that all the approved projects above will be implemented and operational by 
2020, it is estimated that the total number of tourism beds located in the Ste Anne Marine Park will 
increase by an additional 860 beds (430 rooms).  

In other words, it can be reasonably assumed from approved projects on Ste Anne, Long Island and 
Round Island that by 2020 the Ste Anne Marine National Park tourism bed supply will reach 1,176 
beds. This implies that between 36,000 and 50,000 night visitors per annum will be required in order to 
ensure a 50% to 70% bed occupancy rate (as compared to 9,400 to 13,000 in 2012).   

 

 

 

 



 

Graph 3: 2011-2020 Projected number of tourism beds in the Ste Anne Marine 
STB data on hotel projects)5 

  

Increase in hotel room supply will have to be supported by a commensurate increase in tourism 
employees. In applying a conservative one staff to one bed ratio
in the 4 to 5 star categories, it can be estimated that
requirements associated to the operation of the new hotels will represent a minimum of 860 new 
employees. The proportion of expatriate employees will depend on the capacity of the local labo
market (and of the Seychelles Tourism Academy cum
increment in labour demand.6  

This having been noted, the expected increase in tourism bed supply will exert significant pressure on 
waste management, sewage, water and electricity supply, not to mention land a
environmental stress and socio
reduced beach access for resident and day visitors)

Regarding water consumption, the Water Master Plan reports that the 
large hotels and small hotels on Mahé is estimated at 750 litres per day and 300 litres per day 
respectively. This suggests that those three hotel projects will generate the need for an additional 636 
m3 per day.  

 

Analysis 

In the particular case of Cerf Island, economic activity is limited to tourism activities (food and 
accommodation services, boat excursion, snorkelling and divingL). 
therefore defined as the capacity of the local community to abs
or disrupting desirable local activities. 

Regarding tourism accommodations, bearing in mind that large hotels traditionally enjoy higher 
efficiencies and cost reduction through economies of scale and of scope, it 
approval of new tourism projects does not lead to the emergence of dominant market positions. As 
has been recently experienced in Seychelles in 2010
                                                           
5 Note: Cerf Island hotel projects have not been included in the bed projections
6 The projected increase in bed supply in the Sainte Anne Marine National Park (Sainte Anne, Long Island and 
Round Island) represents 15% of the projected increase in bed supply in Seychelles by 2020. This i
assumption that all approved projects will be implemented by 2020.  
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m supply will have to be supported by a commensurate increase in tourism 
employees. In applying a conservative one staff to one bed ratio generally applica

, it can be estimated that, when implemented, the h
requirements associated to the operation of the new hotels will represent a minimum of 860 new 
employees. The proportion of expatriate employees will depend on the capacity of the local labo
market (and of the Seychelles Tourism Academy cum University of Seychelles) to 

This having been noted, the expected increase in tourism bed supply will exert significant pressure on 
waste management, sewage, water and electricity supply, not to mention land a
environmental stress and socio-cultural stress to be generated by increased beach density (i.e. 
reduced beach access for resident and day visitors) (see Chapter 2.3. and 2.4.).  

Regarding water consumption, the Water Master Plan reports that the per bed water consumption of 
large hotels and small hotels on Mahé is estimated at 750 litres per day and 300 litres per day 
respectively. This suggests that those three hotel projects will generate the need for an additional 636 

the particular case of Cerf Island, economic activity is limited to tourism activities (food and 
accommodation services, boat excursion, snorkelling and divingL). Economic carrying capacity is 

defined as the capacity of the local community to absorb tourism activities without displacing 
or disrupting desirable local activities.  

Regarding tourism accommodations, bearing in mind that large hotels traditionally enjoy higher 
efficiencies and cost reduction through economies of scale and of scope, it is important to ensure that 
approval of new tourism projects does not lead to the emergence of dominant market positions. As 
has been recently experienced in Seychelles in 2010-2011 following the opening of the Seychelles 

                   
ts have not been included in the bed projections 

The projected increase in bed supply in the Sainte Anne Marine National Park (Sainte Anne, Long Island and 
Round Island) represents 15% of the projected increase in bed supply in Seychelles by 2020. This i
assumption that all approved projects will be implemented by 2020.   
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This having been noted, the expected increase in tourism bed supply will exert significant pressure on 
waste management, sewage, water and electricity supply, not to mention land and marine 

cultural stress to be generated by increased beach density (i.e. 
 

per bed water consumption of 
large hotels and small hotels on Mahé is estimated at 750 litres per day and 300 litres per day 
respectively. This suggests that those three hotel projects will generate the need for an additional 636 
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The projected increase in bed supply in the Sainte Anne Marine National Park (Sainte Anne, Long Island and 
Round Island) represents 15% of the projected increase in bed supply in Seychelles by 2020. This is based on an 
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largest high-standard hotel (price maker), the subsequent race for bed occupancy and market 
position, large 4-5 star hotels had to significantly reduce their room prices, even to a level of 3 star 
establishments. The trickle down effects were not limited to the direct competitors (other 4 to 5 stars 
hotels) but also reached the lower standard and low volume market segment (3 stars hotels, self-
caterings and guest-houses). This ultimately resulted in lower yield per room and lower government 
revenue per room (lower fiscal yield)7. It is therefore important to maintain and secure fair competition 
on the island while promoting product diversification. Hence, new hotel projects on Cerf island should 
be limited to small establishments (price takers), i.e. not exceed the size of the island’s largest existing 
hotel (48 beds or 24 rooms). Hotel developments on Cerf Island should be limited to low-volume and 
high-yield tourism establishments with high environmental sensitivity. According to UNEP8, over one 
third of travellers favour environmental friendly tourism and are willing to pay more for this experience 
(25% to 40% more according to some studies).  Tourism demand has become increasingly influenced 
by factors related to environment quality and the social well-being of the local population. It will be 
important to maintain the central determinants of tourism demand for Cerf Island (notably quietness, 
seclusion, residential-tourism mix and privacy).   

As mentioned under Chapter 2.3. on physical carrying capacity, capacity to supply public utilities such 
as treated water and electricity already reached saturation point in the Sainte Anne Marine National 
Park. This implies that any new tourism project development on Cerf Island will require sizeable public 
investments. In the absence of the submission of a proper financial plan by project promoters , it is 
impossible for the government to estimate expected government revenues to be derived from a project 
during the construction and operational phases (VAT, business tax, PITL). In the absence of such 
information, any calculation related to the period required for return on public investment is impossible. 
In public capital budgeting, “tolerable” payback period is a determining factor of economic carrying 
capacity. In order to strengthen government budget planning processes, it is therefore important to 
ensure that business plans include a financial analysis and be submitted during the early phases of 
project submissions.        

   

Implications for Carrying Capacity 

Development of new tourism projects on Cerf Island can be promoted under the following conditions: 

− Limit hotel projects to small size structures below 24 rooms to maintain the island’s traditional 
tourism profile and to limit the risk of dominant market position.  

− In order to promote product diversification, it is suggested to encourage the development of 
low volume but high yield (5 Star) structures. 

− In order to uphold the determinants of tourism demand on Cerf Island (quietness, privacy, 
seclusion, environmental quality, resident – tourism balance), low density and environmental 
sensitive developments should be favoured. Hence, it will be important to establish a 
maximum beach density criterion (see also Chapter 2.3.1.). 

− Tourism developments on Cerf Island should not yield a negative impact on local supporting 
tourism activities (such as glass bottom boats and other day excursions). 

− It is suggested to favour a yield-driven approach over a volume-driven one. 

   

     

                                                           
7 In 2010, despite a 10.8% increase in visitor arrivals, GST tourism receipts increased by only 1.3% in SCR terms. 
Aggregate GST receipts from large hotels registered a negative growth. Total GST receipts per visitor and per 
day declined by 10.3% in 2010.    
8 UNEP (2011): Report on Green Economy 
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2.2.2.2.2.2.2.2. Social Carrying CapacitySocial Carrying CapacitySocial Carrying CapacitySocial Carrying Capacity    

Description of current situation 

According to data of the Population and Housing Census (2010) 46 people live permanently on Cerf 
Island. The population of Cerf Island belongs to all age classes (19.6% are aged below 18 years, 63% 
are between 18 and 65 years old and the remaining 17.4% of the population are older than 65 years). 

75.9% of the population aged between 18 and 65 years describes itself as economically active while 
only 22.7% of the economically active population of Cerf Island describes itself as being employed or 
own account worker within the Accommodation and Food Service (based on data of the Population 
and Housing Census 2010) (see Annex 5.4. for further details).  

Based on the information provided by the residents of Cerf Island, the present population of Cerf 
Island could be summarised as follows: 

Table 2: Population of Cerf Island in relation to employees and hotel beds 

 Total number [End 2012] 

Permanent residents 49 

Non-permanent residents 13 

Seychellois tourism employees [commuting daily from Mahe] 51 

Foreign workers in tourism [resident on Cerf Island] 8 

Foreign worker in tourism [residing on Mahe] 1 

Hotel beds [including non-classified beds] 134 

 

It is estimated that the 20 households residing permanently on Cerf Island undertake between 20 and 
40 landings on Mahe per day. Businesses on Cerf Island employ in total 59 workers (including 9 
foreign workers). All Seychellois employees stay on Mahe and come to work during the day.  

No shops or other community facilities exist on Cerf Island. Transport to the island is only possible by 
sea or by helicopter for more exclusive guests and in emergency situations. Some parts are therefore 
difficult to access during specific periods of the year (in particular south eastern facing coast during the 
south-eastern monsoon) and access also depends on tidal movements. No road network exists on 
Cerf. 

Intensive consultation with private residents and business operators based on Cerf Island has been 
conducted. Representatives from 15 of the total 20 households permanently living on the island have 
been interviewed. The sample size represents 75% of the total population. All licensed business 
operators could be interviewed. Discussion with residents as well as business operators was very 
open and all interviewees showed a high interest in the study and high levels of willingness to 
cooperate and share information. (Further details of the sample size can be found in Annex 5.2.2.) 

Historically, the island was divided among three families. The Calais family occupied the northern part 
of Cerf Island. The De la Fontaine family owned the south-western part of the island and the Wood 
family owned the south-eastern part. Even today, descendants of these Seychellois families own 
portions of the island. Yet, land transactions have increased dramatically in recent years. There have 
been several reports of foreign investors approaching land owners for acquisition of their properties 
and land prices have increased substantially. 

Nowadays, the various parts of the island have developed differently. Most hotels and business 
operators are located along the south-western coast of the island (facing Mahe). The northern coast of 
the island (facing Long Island) has been mainly kept in traditional family ownership structures. No 
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major developments have taken place in the northern part of the island. In the past, two small family 
run restaurants were located on the northern coast of Cerf Island, but these have closed down. 

Besides differences in development on the northern and southern part of the island, all residents 
highlighted the quality of life on Cerf which is mainly determined by factors of tranquillity and privacy. 
Privacy is valued by all residents and has been always given highest priority for living on Cerf Island. 

Residents of Cerf Island expressed a change in quality of life due to the increase in boat traffic since 
opening of Sainte Anne Resort and in particular since development of Eden Island. In particular, an 
increase in boats traffic on weekends as well as usage of jetskis has been reported. In addition, no 
criminal offences were reported in the past. Residents also mentioned that recently theft of boat petrol 
and outboard engines has become a regular occurrence.  

Currently, 7 licensed tourism establishments exist on Cerf Island ranging from small self catering 
establishments to a 24 villa hotel (see Table 1) and a dive centre. As all land is privately owned, island 
excursions by hotel guests impose a loss in privacy for residents. Tourists intrude private properties 
and even private houses. As tourists are often not aware of the private properties which are mostly 
unfenced, they often wander into gardens and private homes. 

Existing tourism establishments are still small in size and mainly family run. With regard to further 
tourism development of the island, residents expressed their wish to limit new developments in size 
and scale. According to residents, a maximum size of 12 1-2 bedroom villas and/or 15 rooms should 
be not exceeded to minimise disturbance of local residents and to preserve the character of Cerf 
Island. 

At present, at least 8 foreign worker employed by the two hotels reside on Cerf Island. Due to the low 
number of foreign workers and their good integration, no disturbance by their presence has been 
reported. However, residents expressed their concern with regards to a possible increase of foreign 
workers living on the island in future. 

 

Analysis  

All current residents of Cerf Island agree on the need to safeguard the traditional character of Cerf 
Island and maintain the current quality of life on Cerf Island. Nevertheless, the residents reported a 
certain deterioration of their quality of life, mainly by increased boat traffic, increased theft rates and 
higher visitor density. 

Residents have suggested that appropriate steps are taken to limit boat speed and jetski traffic in the 
Marine Park, to limit the number of tourists staying on the island and putting a ceiling to the number of 
foreign workers living on the island.  

A general consensus exists among local residents that additional family run tourism establishments 
should be allowed but not exceeding a certain size. A maximum size of 12 1-2 bedroom villas and/or 
15 rooms has been suggested for future tourism developments. Due to the character of the island 
residents wished to restrict the size of new developments in order to minimise the impact on their 
livelihood and privacy as well as on the identity of the island. 

 

Implications for Carrying Capacity 

Based on analysis of social factors, further development of Cerf Island can be promoted under certain 
safeguard measures to minimise impact on local residents and to ensure their property rights and 
privacy. 

− In order to minimise impact on livelihood of local residents, very low density development 
should be applied. 
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− Future tourism development should be in line with the character of the island. Small 
establishments should be promoted.  

− No staff accommodation on the island (except caretaker). 

− Due to the special character of the island and its specific social structure, a consultation 
process with residents and land owners (e.g. Residents/Owner Association) should be 
conducted prior to approval of future development projects.  
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2.3.2.3.2.3.2.3. Physical Carrying CapacityPhysical Carrying CapacityPhysical Carrying CapacityPhysical Carrying Capacity    

2.3.1.2.3.1.2.3.1.2.3.1. Land UseLand UseLand UseLand Use    

Description of current situation 

Although Cerf Island has seen other uses in the past, present land use on Cerf Island is characterised 
by a mixed usage for residential and tourism purposes. Despite a rapid development of the south-
western part of the island (facing Mahe), large portions of the island still remains undeveloped. 

In general, development accelerated during the past 13 years9. As the most recent aerial photographs 
are still available as raw images only, a detailed analysis of land use changes over the time could not 
be undertaken. Nevertheless, a visual analysis has been conducted. Details of the interpretation of 
images can be found in Annex 5.3. 

Based on a visual comparison of the images taken in 1999 and the recent aerial photography, a 
comparison of infrastructure development has been undertaken. Results are summarised in the tables 
below.  

Table 3: Comparison of buildings on Cerf Island at 1999 and 2012  

Buildings 1999  

[total number] 

2012  

[total number] 

Change  

[in %] 

North 12 12 0 

North-east 4 4 0 

South-east 5 16 +220% 

South-west [15]10
 66 +340% 

Total 36 98 +172% 

 

Table 4: Other physical infrastructure on Cerf Island in 1999 and in 2012 

Infrastructure 1999 [total number] 2012 [total number] 

Swimming pools 0 9 

North 0 0 

South-east 0 3 

South-west 0 6 

Jetties and other boat landing 
infrastructure 

0 7 

North 0 1 

South-east 0 3 

South-west 0 3 

Groynes and Breakwaters
11
 4 5 

North 4 4 

South-east 0 0 

                                                           
9 A 13-year-period has been chosen, as aerial images are available from 1999 and can be compared with aerial 
photographs from 2012. 
10 Due to the cloud cover an interpretation of this part of Cerf Island is difficult. However, data has been cross-
checked with information provided during interviews. 
11 Only visible structures at the surface could be counted. 
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South-west 0 1 

Heliports 0 3 

North 0 1 

South-east 0 1 

South-west 0 1 

 

The visual comparison of images from 1999 and 2012 reveals a dramatic reduction in vegetation 
cover along the south-western coast of the island. While a dense tree cover along that coastline is 
clearly visible in 1999, the residential and tourism development has lead to removal of all big trees 
around most new buildings. Many of these landowners have only recently engaged in replanting of 
vegetation. (see aerial photos in Annex 5.3.1) 

Development of the island goes along with accelerated sub-division of parcels. Traditionally nearly all 
parcels had direct beach access and parcels were sub-divided lengthwise (from the beach). 
Nowadays, sub-division of land plots is often administered parallel to the coast line which leads to a 
number of parcels without direct access via sea. Right of way for the parcels in the interior becomes 
an important issue for future development.  

Sub-division is a consequence of heritage patterns but is also due to a lively land market. Several 
residents reported an increasing interest by investors and sub-divisions are undertaken in view of 
selling parts of the property. Furthermore, several plots on Cerf Island are currently on offer on 
websites of international real estate agencies. 

 

Analysis  

All parcels on Cerf Island are either used for residential or for tourism purposes or are covered by 
natural vegetation. Agricultural land use used to play an important role in the history of the island, but 
this does not form part of the land uses of today. 

Due to sub-division and land sales, the number of land parcels on Cerf Island has increased 
substantially. Today there are 86 land parcels12 registered on the island. The number of buildings and 
other structures has equally grown. 

If sub-division of all available parcels continues without limitations, a rapid fragmentation of the land 
resources would be the consequence. This has to be avoided. 

Despite its location within a Marine National Park environment, the character of Cerf Island has 
changed over the last 13 years. Development has not yet reached a maximum, however some 
negative impacts of development are already visible (e.g. land degradation, reduction in vegetation 
cover, accelerated beach erosion). Infrastructure has been developed and parts of the vegetation 
cover have been degraded. Therefore, negative impact of any further development should be avoided. 
Furthermore, the character of the island as well as the overall National Park should be preserved and 
development kept at a low level (see also Chapter 2.4.). 

Several tourism related carrying capacity studies use beach density as a factor to determine tourism 
carrying capacity13.  As most of the tourism establishments are located along the south-western coast 
of Cerf Island, a calculation of beach density has been undertaken for this area.  

 

                                                           
12 Based on data from the new land registry 
13 Source: PAP/RAC (1997): Guidelines for Carrying Capacity Assessment for Tourism in Mediterranean Coastal 
Areas. This documents uses beach density of 2 meter per person (irrespective of hotel standard) as a reference 
for bathing and 10 meter per person for seaside promenade. 
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Table 5: Calculation of beach density at south-western coast of Cerf Island 

Beach length of south-western coast 1,250 m 

Number residents [permanent and non-permanent on south-western coast] 39 

Number of hotel beds [including unclassified beds] 108 

Beach density [end of 2012] 8.5 m per person 

 

The south-western coast of Cerf Island represents the most densely developed area of the island. It 
has been established that its beach density represents 8.5 meter per person. As land on Cerf Island is 
privately owned and privacy of residents should be guaranteed and encroachment of tourists on 
private properties should be minimised, beach density applies for each parcel with direct beach 
access.  

Application of a 50m contour line policy in the past has been reported by some residents. However, no 
formal document could be retrieved on this subject. In order to prevent further degradation of high-
lying areas, to support rehabilitation of the vegetation cover as well as  to avoid visual impacts from 
the sea and from Mahe, the introduction of a 50 meter contour line policy should be considered. 

An assessment of all land plots on Cerf Island has been conducted in order to determine development 
limitations to be proposed. A summary of land parcels, their size, and developable area below 50m as 
well as possible development limitations are summarised in tables in Annex 5.3.  

 

Implications for Carrying Capacity 

If land use changes as observed over recent years continue unabated, the island will change its 
character and natural beauty irreversibly. While aiming to avoid any negative impact on residential 
development of reasonable size and scale, the following measures are suggested: 

− Cerf Island should be classified as ‘very low density’ which implies a minimum size of 4000 m2 
for all newly sub-divided parcels14. This measure aims at avoiding further land fragmentation. 
Furthermore, introduction and enforcement of a ’50 meter contour line policy’ should be 
deliberated. The 50 meter policy could be an instrument to safeguard quality of life on Cerf 
Island while reducing the visual impact of developments within a Marine National Park 
environment. 

− Due to the only access to land parcels via sea due to a missing road network, all 
developments have been undertaken within a close proximity to the coast line. Developments 
on land parcels further inland will have impacts on the privacy of existing residencies. 
Therefore, future tourism developments should be assessed regarding their beach density 
based on a maximum occupancy. A maximum beach density of 8.5 meter per person is 
suggested. In order to avoid impact on residential quality of life, assessment of beach density 
should be applied on a parcel by parcel basis. 

− Additional restrictions can apply on a case by case basis. For example steep slopes and 
difficult access for boat landing at low tide may cause further limitations to development of the 
land. The detailed assessment of land parcels (see Annex 5.3.) can be used as a guidance. 
However, detailed environmental assessments might be necessary for some areas of special 
concern. 

 

                                                           
14 This is in line with the new proposed “Regulation on Parcel Development and Subdivision” under the new  
“Physical Planning Act” (2012) 
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2.3.2.2.3.2.2.3.2.2.3.2. UtilitiesUtilitiesUtilitiesUtilities    

Description of current situation 

Electricity 

All businesses and private homes on Cerf Island are connected to the national power grid provided by 
PUC. All customers located within Sainte Anne Marine Park receive electricity through a sub-network 
connected to the power station on Mahe. 

Electricity consumption of all customers within Sainte Anne Marine Park is summarised in the tables 
below. 

Table 6: Electricity consumption of all islands within the Sainte Anne Marine Park [combined domestic 
and commercial use] 

Year 2009 2010 2011 

Daily consumption [in kWh] 12,797 9,870 10,843 

 

Table 7: Electricity consumption of Cerf Island [combined domestic and commercial use] 

Year 2009 2010 2011 

Daily consumption [in kWh] 2,114 2,036 2,335 

 

Service interruptions occur rarely. However, some customers reported voltage irregularities due to a 
system overload. Some tourism establishments as well as private homes operate a backup generator. 

Water 

All business operators and nearly all private residences (except one) receive water through public 
supply from PUC. Supply comes from Mahe using a single underwater pipeline which serves Cerf, 
Moyenne, Round, Long and Sainte Anne. Details of the network are provided in Annex 5.3. 

The overall water consumption of the islands within the Marine Park for the period 2009 until 2011 is 
summarised below. 

Table 8: Water consumption of all islands within the Sainte Anne Marine Park [combined domestic and 
commercial use] 

Year 2009 2010 2011 

Daily consumption [in litre] 131,131.51 133,953.42 102,084.93 

 

Water consumption on Cerf Island reached 43,520.55 l in 2011. The development of water 
consumption over a period of the last three years is summarised below. 

Table 9: Water consumption of Cerf Island [combined domestic and commercial use] 

Year 2009 2010 2011 

Daily consumption [in litre] 52,287.67 44,449.32 43,520.55 

There are indications that a privately operated desalination plant is in operation on Cerf Island. 

Sewerage 

At present, a single sewage treatment plant exists on Cerf Island. All other buildings are connected to 
a septic tank. 
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No data is available on amounts of sewage produced on Cerf Island or possible pollution caused by 
either the sewage treatment plant or septic tanks. However, residents mentioned environmental 
pollution due to overflowing septic tanks as a result of the 2004 Tsunami event. As most of the 
buildings are located in low-lying areas along the coastline, septic tanks are located in close proximity 
to the coastline. 

Waste 

Currently, only 1 tourism establishment (Cerf Island Resort) is serviced by STAR Seychelles on a daily 
basis. Based on data from STAR Seychelles, waste of this establishment amounts to an average of 5 
bins of 240 l per day. All other business operators and private residents transport and dispose their 
waste individually on Mahe. Most of them use facilities at the Yacht Club for disposal of their waste. 

There is indication that inappropriate waste disposal on the island occurs. In addition, waste 
originating from outside Cerf Island is regularly washed ashore on the island and poses problems 
regarding collection and disposal. 

Beaches on Cerf Island are frequently used for picnic excursions. Problems of littering have been 
reported. 

 

Analysis 

Based on communication with PUC, the water and electricity network supplying Cerf Island operates 
at its limit and additional demand would require improvements of the existing infrastructure.  

This applies to water and electricity at the same time. However, even an improvement of the water 
network would only solve the shortage during the wet season. During the dry season, demand for 
treated water exceeds production on Mahe in general. In addition, due to elevation and the location of 
desalination plants on Mahe, water pressure in the dry season is insufficient to supply the area of the 
Sainte Anne Marine Park.  The old network does not allow the installation of booster pumps on Mahe. 
Installation of pumps on Cerf Island had been tested but finally abandoned due to complaints from 
local residents.  

Due to its location within a protected area, the current management of sewage and solid waste on 
Cerf Island is unsatisfactory. 

 

Implications for Carrying Capacity 

The current situation regarding water supply does not allow for further developments on Cerf Island 
unless the shortage in production of treated water has been solved. Independent solutions for 
individual development projects to solve shortages in water supply by operation of desalination plants 
should be avoided due to the location within a protected area and the potential environmental impacts. 
Upgrade of electricity supply is technically possible but requires additional funding for a network 
upgrade.  

Furthermore, issues of sewage and waste management have to be solved prior to further 
development of the island. 
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2.4.2.4.2.4.2.4. Environmental Carrying CapacityEnvironmental Carrying CapacityEnvironmental Carrying CapacityEnvironmental Carrying Capacity    

Description of current situation 

Cerf Island is located in the Sainte Anne Marine National Park which has been established in 1973. 
Reasons for creation of the Sainte Anne Marine National Park were the healthy reefs in close 
proximity to the main island of Mahe, the rich biodiversity and the environmental sensitivity. The legal 
basis for the park has been established as appendix to the ‘National Parks and Nature Conservancy 
Act, 1969’. However, the guidance provided by this legal document regarding development control 
within protected areas has to be considered as insufficient.  

Based on personal communication15, a zoning of the islands within the Sainte Anne Marine National 
Park determining different use types was in place until the 1990s. Thereby, Sainte Anne Island had 
been dedicated for tourism development, while Cerf had been set aside for residential use as well as 
for local excursions and beach picnics. Long, Round and Moyenne had been placed under full 
protection. Access was only possible on designated parts of Moyenne Island. Long hosted a prison in 
the past. 

An unpublished study by a tour operator (2001) came to the conclusion that approximately 30,000 
visitors enter the Sainte Anne Marine Park in 2001. This figure is based on official data provided by 
tour operators only and represents foreign visitors only. The study concludes that the real number of 
tourists is around 30% higher than this estimate as it does not include small as well as ‘unofficial’ 
operators. Based on this estimation, up to 39,000 tourists visited Sainte Anne Marine Park in 2001. 
Assuming an even visiting pattern, this would mean that approximately 108 visitors entered the park 
every day. 

As no detailed data is available, an estimation of current visitor numbers has been calculated based 
on development of tourist arrivals in Seychelles. Assuming that the number of visitor arrivals in the 
Sainte Anne Marine National Park and the Seychelles increased at the same rate, the number of 
visitors would have reached 162 per day in 2011. 

Some of those visitors come to Cerf Island for a picnic or for meals at one of the hotel restaurants. 
Notably, this data does not include local picnickers who make use of the waters in the National Park 
mainly on weekends and also land on the beaches of Cerf Island.  

Marine environment 

No regular assessments of marine life in Sainte Anne Marine National Park are undertaken. However, 
local residents and businesses have reported deteriorations of marine life and coral health. In the late 
1990s, corals in Seychelles got severely damaged by higher water temperatures. Coral bleaching was 
frequent and nearly 80% of corals have been reported dead by 199816. During the subsequent period 
of recovery, impact of the tsunami damaged coral life again in late 200417. Besides coral deterioration, 
local diving operators report severe loss in species variety and numbers of specimens within the 
Marine National Park. As no periodic assessments have been conducted, no scientific proof and data 
can be provided to substantiate the observed degradation of biodiversity.  

Waste pollution along the coast of Cerf Island is obvious. No data about origin and amount is 
available. Yet, with the western coastline located directly opposite a heavily populated east coast of 
Mahé, including industrial zones such as the commercial port, Providence Industrial Estate and its 
landfill, some of the waste pollution could most probably be traced back to these areas. The same 
applies to the water quality. In particular, deterioration of water quality linked to a possible infiltration 
from the landfill and sewage plant on Mahé has been reported by some residents along the south-

                                                           
15 Unfortunately, no written document could be retrieved providing further details about historical development of 
Sainte Anne Marine National Park. 
16 Payet, R et al (2005): Coral mortality increases wave energy reaching shores protected by reef flats: Examples 
from the Seychelles 
17 UNEP (2005): Seychelles. Post Tsunami Environmental Assessment 
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western coast. Pollution caused by increased boat traffic could be possible but cannot be confirmed 
due to a lack of data. 

Larger parts of the southern and south-western coastline show seagrass beds on the shallow sandy 
seafloor. On the northern and eastern side of the island, coral reefs are more frequent. Literature 
mentions sea turtles (Green and Hawksbill) nesting on Cerf Island18. However, this could not be 
confirmed. 

Terrestrial environment 

The higher elevation grounds on Cerf Island are marked by degraded red soils formerly used for 
agricultural production and a shrub dominated vegetation in areas affected by bush fires. In the low 
lying parts and in particular in pockets along the east coast, larger parts are still covered by forest. 
Forest types can be described as semi-natural low and high forests, riverine forest types and glacis 
vegetation as well as degraded forests. Rich natural forests can be still found along the natural water 
bodies.  

Two critically endangered endemic species and one rare endemic species have been mentioned in 
the literature to occur and breed on Cerf Island, two species of terrapins (Black mud turtle [Pelusios 
castanoides intergularis] and yellow-bellied mud turtle [Pelusios subniger parietalis]) and the 
Seychelles kestrel19 [Falco area]. Occurrence of both species has been confirmed by local residents. 
Large populations of terrapins live in all wetlands on Cerf Island, while the wetland in the northern part 
of the island seems to host the highest population of terrapins (as many as 50-60 individuals were 
reported in one location). 

Location of wetlands on Cerf Island can be found in Figure 2 below. 

 

                                                           
18 Source: Justin Gerlach (2006): The vertebrates of Seychelles – A field guide 
19 Source: Justin Gerlach (2008): Key biodiversity areas of the Seychelles islands and Justin Gerlach (2006): The 
vertebrates of Seychelles – A field guide and Justin Gerlach (2003): The biodiversity of the granitic islands of the 
Seychelles 
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Figure 2: Location of wetlands on Cerf Island 

Beach erosion poses particular problems along the south-western coast of the island. Land use 
changes and establishment of jetties might have increased this natural phenomenon. Changes in 
beach movement have been reported by northern coast residents after re-installation and re-
enforcement of two groynes on the northern coast. However, as the observation period is still too 
short, no clear conclusion can be drawn.  

 

Analysis  

On Mahé, the backfilling and development of wetland areas has caused severe reduction in 
freshwater species, in particular the endemic terrapins. Terrapins became a critically endangered 
species. Cerf Island still hosts a relatively large number of terrapins which should be protected and 
preserved for future generations. Therefore it is suggested to exclude wetland areas from any future 
development zones and to enforce strict protection of these valuable ecosystems. 

As some areas of natural forest still exist on Cerf Island, detailed environmental and biodiversity 
assessments should be conducted prior to development of those land parcels. Detailed inventories 
couldn’t be conducted within the framework of this study due to available time. 

Live corals are under threat from boat traffic at low tide. Boat landing  on sandy stretches of the 
coastline can increase the turbidity of sea water to the detriment of corals and crustaceans. Boat 
access imposes a severe threat to coral live. In particular, boat access along northern and north-
eastern coast is problematic during low tide. Therefore, any future commercial development of those 
areas would require proper solutions to handle the increased boat traffic.  

Access by a small boat owned by local residents and access by mostly larger boats and even barges 
during construction phase (transportation of construction material) and operation of a tourism business 
(transport of hotel guests, supply and daily staff transfer) have to be differentiated. 
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Due to its location within the Sainte Anne Marine National Park, construction of additional jetties on 
Cerf Island should be avoided to reduce environmental impacts on marine life. In order to enable 
commercial development along the north and north-eastern coast line, usage of one common jetty 
could be a favourable solution. Nevertheless, this requires an approval by all affected landowners to 
grant a right of way. In addition, establishment of a small road network would become necessary. 

Regarding further development of the southern coast of Cerf Island, construction of additional jetties 
should be avoided due to the existing rate of beach erosion. Once again, joint usage of existing jetties 
would be the preferred option. 

 

Implications for Carrying Capacity 

Based on an assessment of environmental factors, the following implications for the carrying capacity 
of Cerf Island can be summarised: 

− Environmental sensitive areas should be excluded from development. Detailed assessments 
will be required for areas of environmental concern. 

− Wetland areas should be excluded from development. 

− A proper solution to access by boat or land should be established prior to further commercial 
development of the north and north-eastern coast of Cerf Island. 

− Proper solutions for waste and sewage management should be in place prior to any further 
development of the island. 
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3.3.3.3. CCCCONCLUSONCLUSONCLUSONCLUSIONS AND IONS AND IONS AND IONS AND RRRRECOMMENDATIONSECOMMENDATIONSECOMMENDATIONSECOMMENDATIONS    

3.1.3.1.3.1.3.1. Economic and Tourism Carrying CapacityEconomic and Tourism Carrying CapacityEconomic and Tourism Carrying CapacityEconomic and Tourism Carrying Capacity    

Based on the assessment of all available tourism and business related factors, future tourism 
development of Cerf Island can be promoted under the following conditions: 

− Limit hotel projects to small size structures below 24 rooms to preserve the island’s traditional 
tourism profile and to limit the risk of dominant market position.  

− In order to promote product diversification, it is suggested to encourage the development of 
low volume but high yield (5 Star) structures. It is suggested to favour a yield-driven approach 
over a volume-driven one. 

− In order to uphold the determinants of tourism demand on Cerf Island (quietness, privacy, 
seclusion, environmental quality, resident – tourism balance), low density and environmental 
sensitive developments should be favoured. Hence, it will be important to establish a 
maximum beach density criterion (see also Chapter 2.3.1.). 

 

3.2.3.2.3.2.3.2. Social Carrying CapacitySocial Carrying CapacitySocial Carrying CapacitySocial Carrying Capacity    

Based on the social assessment, further development on the island can be promoted under 
consideration of the following recommendations: 

− Development density should be very low. This includes the application of a 50 meter contour 
policy. 

− Small tourism developments should be promoted. No staff accommodation on the island. A 
consultation process should be adopted for all future developments. It is recommended to 
establish a Cerf Resident Association for such purpose. 
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3.3.3.3.3.3.3.3. Physical Carrying CapacityPhysical Carrying CapacityPhysical Carrying CapacityPhysical Carrying Capacity    

Under the current conditions and in view of the supply capacities of basic utilities (in particular treated 
water supply) no further development of Cerf Island should be promoted. Developments for private 
residents of reasonable size and scale should be fall under this restriction. Only in the case that water 
and electricity supply can be guaranteed and environmental acceptable solutions for sewage and 
waste management are in place, further development of the island can be considered. This applies to 
all commercial developments. Nevertheless, proper sewage treatment and appropriate waste 
management should be enforced in any case. 

However, following the establishment of sustainable solutions for water and electricity supply as well 
as waste and sewage management, further development of Cerf Island can be promoted under the 
following conditions: 

− A very low density development in conjunction with a 50 meter contour line policy should be 
adhered to. 

− A beach density of 8.5 meter per person should be established as an indicator for further 
development. Calculation should be based on a parcel basis only. 

− Restrictions based on environmental concerns, topography and accessibility should be applied 
for any further development. 

    

3.4.3.4.3.4.3.4. Environmental Carrying CapacityEnvironmental Carrying CapacityEnvironmental Carrying CapacityEnvironmental Carrying Capacity    

Based on results of the environmental assessment further development of Cerf Island can be 
promoted under the following conditions: 

− Coral reefs along the northern and north-eastern coastline should be protected and impact 
from boats traffic should be minimised. Therefore, a sustainable solution for boat access has 
to be established. This requires agreements on common use of a single jetty in the area 
together with access via land. 

− Protection of endangered species should be guaranteed. No development in wetland areas. 

− Environmentally sensitive areas should be assessed prior to development and appropriate 
measures to avoid negative impacts should be agreed and enforced. 

− A 50 meter contour line policy should be implemented in order to prevent further degradation 
of soils on higher elevations. 

 

 

 

  



26 

 

4.4.4.4. OOOOVERALL VERALL VERALL VERALL RRRRECOMMENDATIONS TOWARECOMMENDATIONS TOWARECOMMENDATIONS TOWARECOMMENDATIONS TOWARDS DS DS DS SSSSUSTAINABUSTAINABUSTAINABUSTAINABLE LE LE LE DDDDEVELOPMENT EVELOPMENT EVELOPMENT EVELOPMENT 

OF OF OF OF CCCCERF ERF ERF ERF IIIISLANDSLANDSLANDSLAND    

1 Taking into account the overall assessment of all factors determining the carrying capacity of 
Cerf Island and in particular in view of supply capacities for treated water, no further 
commercial developments should be promoted at present. Residential developments applying 
a 20% development density limit are not affected.   

 

2 If treated water supply and provision of electricity can be guaranteed without causing 
negative environmental impacts and sustainable solutions for waste and sewage management 
are guaranteed, change of use and small tourism developments consisting of a maximum of 24 
bedrooms without staff accommodation (except caretaker) on the island can be considered in 
the south and south-west.   

This could lead to a maximum of 5 additional parcels to be developed for tourism. This would 
then lead to an increase of 68 tourist beds based on a beach density of 8.5 meter per person 
per individual parcel. 

 

3 If a) treated water supply and provision of electricity can be guaranteed without causing 
negative environmental impact and sustainable solutions for waste and sewage management 
are available and b) residents, land owners and business operators along the northern and 
north-eastern coast agreed on a common jetty usage and establishment of a small road 
network, tourism development can be promoted under consideration of beach density, 
maximum number of rooms, no staff accommodation and environmental issues. 

This could lead to a maximum of 20 additional parcels to be developed for tourism20. This would 
then lead to a maximum of an additional 161 tourist beds along the northern and north-eastern 
coast of the island based on a maximum beach density of 8.5 meter per person. Furthermore, a 
maximum of 41 parcels21 is suitable for residential development only (see further details in 
Annex 5.3.3.). 

 

The accumulated development of the island based on all above mentioned criteria and conditions 
could lead to a maximum of 363 tourist beds (including existing tourist beds) on Cerf Island. This 
represents a maximum increase of 229 tourist beds (approximately 115 rooms) on Cerf Island. Taking 
into account the projected number of tourist beds in Sainte Anne Marine National Park, the increase in 
bed supply on Cerf Island could lead to up to 1,539 tourist beds in the Marine National Park. 

As the analysis focussed on a carrying capacity of Cerf Island the overall extent of developments 
within the Sainte Anne Marine National Park and their potential impact has not been analysed. 
However, the drastic projected increase in bed supply and its impact on the marine ecosystem puts 
the carrying capacity of the Sainte Anne Marine National Park as a whole in question. 

 

     

                                                           
20 Hereby, only parcels with direct beach access have been considered as developable for tourism. No parcels in 
the second line have been considered. Furthermore, a minimum plot size of 4,000 m2 has been assumed to be 
suitable for tourism development. 
21 This includes land parcels smaller than 4,000 m2 and those located in the ‘second row’. However, as 
development restrictions may apply to some of those plots, the figure represents the maximum developable. 



 

5.5.5.5. AAAANNEXESNNEXESNNEXESNNEXES    

5.1.5.1.5.1.5.1. Economic Economic Economic Economic and Tourism and Tourism and Tourism and Tourism 

 

Graph 4: Economic impact of additional touri
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and Tourism and Tourism and Tourism and Tourism Carrying CapacityCarrying CapacityCarrying CapacityCarrying Capacity    

Economic impact of additional tourist bed supply 
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5.2.5.2.5.2.5.2. Social Carrying CapacitySocial Carrying CapacitySocial Carrying CapacitySocial Carrying Capacity    

5.2.1.5.2.1.5.2.1.5.2.1. National StatisticsNational StatisticsNational StatisticsNational Statistics    

Table 10: Cerf Island population by age and sex, 2010 
          

Female Male Total 

Age (completed 
years) 1 0 1 1 

3 1 0 1 

4 0 1 1 

7 0 1 1 

12 1 0 1 

15 1 2 3 

16 0 1 1 

22 0 1 1 

23 0 2 2 

28 1 0 1 

35 0 1 1 

36 1 0 1 

37 1 0 1 

42 0 1 1 

44 0 1 1 

45 1 0 1 

46 1 0 1 

47 1 0 1 

49 0 1 1 

51 0 1 1 

52 1 3 4 

53 1 0 1 

54 1 0 1 

55 0 1 1 

58 0 2 2 

60 1 0 1 

61 2 1 3 

62 0 1 1 

65 0 1 1 

73 1 0 1 

74 0 1 1 

75 1 0 1 

77 0 1 1 

78 1 0 1 

80 0 1 1 

85 0 2 2 

Total   18 28 46 

Source: NBS; Population and Housing Census 2010 
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Table 11: Economically active population by economic status and 
occupation 

 

          

  Economic status   

 

Parastatal 

employee 

Private 

employee 

Own 

account 

worker 

with 

employees 

Own 

account 

worker 

without 

employees Total 

Occupation 

     Managing directors and chief 

executives 0 3 2 3 8 

Hotel managers 0 0 0 3 3 

Building architects 0 0 0 1 1 

Landscape architects 0 1 0 0 1 

Primary school teachers 0 1 0 0 1 

Social work and counselling 

professionals 0 0 0 2 2 

Information and 

communications technology 

operations technicians 1 0 0 0 1 

Secretaries (general) 0 1 0 0 1 

Shop supervisors 0 1 0 0 1 

Protective services workers 

not elsewhere classified 0 1 0 0 1 

Poultry producers 0 0 0 1 1 

Mechanical machinery 

assemblers 0 0 0 1 1 

Total 1 8 2 11 22 

Source: NBS; Population and Housing Census 2010 
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Table 12: Economically active population by 
industry 
              

  

Economic status 

 

  

Parastatal 

employee 

Private 

employe

e 

Own 

account 

worker 

with 

employees 

Own 

account 

worker 

without 

employees Total 

Industry  

      

 

Agriculture, forestry and 

fishing 0 1 0 1 2 

 

Construction 0 0 0 2 2 

 

Wholesale and retail trade; 

repair of motor vehicles and 

mot 0 2 0 1 3 

 

Transportation and storage 1 2 0 1 4 

 

Accommodation and Food 

service activities 0 0 2 3 5 

 

Real estate activities 0 1 0 0 1 

 

Professional, scientific and 

technical activities 0 0 0 1 1 

 

Public administration and 

defence; compulsory social 

securit 0 0 0 2 2 

 

Education 0 1 0 0 1 

 

Activities of households as 

employers; undifferentiated 

good 0 1 0 0 1 

Total   1 8 2 11 22 

Source: NBS; Population and Housing Census 2010 

     
    

Table 13: Household by type of amenities available 
      

 

No. of 

households % 

   Treated water 19 100.0 

Electricity (for lighting) 19 100.0 

Flush connected to septic tank 19 100.0 

Land line telephone 13 68.4 

Mobile phone 18 94.7 

Source: NBS; Population and Housing Census 2010 
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5.2.2.5.2.2.5.2.2.5.2.2. Sample SSample SSample SSample Sizeizeizeize    

Business Operators Total Sample Percentage 

Hotels, Self Catering 6 6 100% 

Dive Centre 1 1 100% 

Total 7 7 100% 

 

Private Permanent Residents Total households Sample Percentage 

Southern Coast 13 10 76.9% 

Northern Coast 7 5 71.4% 

Total 20 15 75% 
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5.2.3.5.2.3.5.2.3.5.2.3. Interview Guide for Residents of Cerf IslandInterview Guide for Residents of Cerf IslandInterview Guide for Residents of Cerf IslandInterview Guide for Residents of Cerf Island    

General information 

Resident on the island (How many persons? Permanent residency, weekend residence) 
Land owner or tenant 
 

Vision for the Island 

Island in the past 
Development vision 
 

Physical aspects 

Land use (land use categories, number of buildings) 
Land Use Change over time  
Impact from external factors – visitors, disasters, historical references, tsunami affected 
Destruction, Fire 
Access, Boats, incl. aspects on Mahe 
Utilities 

Water, Electricity supply  
Sewage  
Waste management 
Management vision 

 
Economic issues 

Employment, working on Mahe 
 

Environmental issues 

Changes of environment, species, biodiversity, biotope, pollution 
Places for protection 
 

Social and cultural issues 

Heritage places and importance 
Social change 
Neighbourhood aspects 
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5.2.4.5.2.4.5.2.4.5.2.4. Interview Guide for Businesses on Cerf IslandInterview Guide for Businesses on Cerf IslandInterview Guide for Businesses on Cerf IslandInterview Guide for Businesses on Cerf Island    

General information 

Construction and Opening 
 

Vision for the Island 

Island in the past 
Development vision 
Tourism development on Cerf  
 

Economic issues 

Type of accommodation, Number of rooms 
Number of staff (local and foreign), residing on island 
Day visitors 
Tourism activities (excursions, guided tours, water and underwater activities) 
 

Physical aspects 

Land use (land use categories, number of buildings) 
Land Use Change over time  
Impact from external factors – visitors, disasters, historical references, tsunami affected 
Destruction, Fire 
Access, Boats, incl. aspects on Mahe, transport, supplies 
Beach access, external guests, excursions from Mahe 
Utilities 

Water, Electricity supply  
Sewage  
Waste management 
Management vision 

 
Environmental issues 

Changes of environment, species, biodiversity, biotope, pollution 
Places for protection 
Recreational / tourism value 

 
Social and cultural issues 

Heritage places and importance 
Social change 
Neighbourhood aspects 
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5.3.5.3.5.3.5.3. Physical Carrying CapacityPhysical Carrying CapacityPhysical Carrying CapacityPhysical Carrying Capacity    

5.3.1.5.3.1.5.3.1.5.3.1. Images used for visual analysis of land development of Cerf IslandImages used for visual analysis of land development of Cerf IslandImages used for visual analysis of land development of Cerf IslandImages used for visual analysis of land development of Cerf Island    

 

Figure 3: South-western coast of Cerf Island in 1999 (Source: Aerial photograph from 1999) 
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Figure 4: South-western coast of Cerf Island in 2012 (Source: Aerial photograph 2012, not rectified 
and geo-referenced) 
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Figure 5: South-eastern coast of Cerf Island in 1999 (Source: Aerial photograph from 1999) 

 

 

 

Figure 6: South-eastern coast of Cerf Island in 2012 (Source: Aerial photograph 2012, not rectified 
and geo-referenced) 

 



37 

 

 

Figure 7: Northern coast of Cerf Island in 1999 (Source: Aerial photograph from 1999) 

 

 

Figure 8: Northern coast of Cerf Island in 2012 (Source: Aerial photograph 2012, not rectified and geo-
referenced) 
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Figure 9: North-eastern coast of Cerf Island in 2012 (Source: Aerial photograph 2012, not rectified and 
geo-referenced) 
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5.3.2.5.3.2.5.3.2.5.3.2. Assessment of land parcels on Cerf IslandAssessment of land parcels on Cerf IslandAssessment of land parcels on Cerf IslandAssessment of land parcels on Cerf Island    

Parcel 
No 

Area sqm 
(map) 

Area below 
50 m 

Status22  Development limitations 

CA2 18,800.21 10,443.61 already developed   

CA3 7,588.58 4,218.78 Development under restrictions Boat access at low tide problematic, slope condition 

CA5 16,584.65 6,293.12 Development under restrictions Boat access at low tide problematic, slope condition 

CA6 9,685.68 3,124.67 Development under restrictions Boat access at low tide problematic, slope condition 

CA8 7,927.51 6,115.38 already developed Boat access at low tide poblematic 

CA9 15,508.84 11,274.95 already developed Boat access at low tide poblematic 

CA13 32,648.48 30,925.09 already developed Boat access at low tide problematic, wetland area 

CA14 39,823.59 21,327.37 Development under restrictions Boat access at low tide problematic, biodiversity  

CA15 18,494.33 7,525.72 Development under restrictions Boat access at low tide poblematic 

CA20 24,696.68 22,575.78 already developed  Wetland area 

CA27 7,803.16 7,803.16 already developed   

CA28 2,733.97 2,733.97 already developed   

CA29 1,214.05 1,214.05 no restriction   

CA30 3,504.58 3,172.98 Development under restrictions in parts located above 50 m contour line 

CA38 16,637.05 16,384.26 already developed Boat access at low tide problematic, wetland area 

CA39 18,490.44  122.25 not suitable for development 
located above 50 m contour line, parcel without direct 
beach access 

CA40 21,821.54 19,207.59 already developed   

CA41 6,839.03 0.00 not suitable for development 
located above 50 m contour line, parcel without direct 
beach access 

CA42 71,990.00 39,982.41 already developed   

CA43 4,069.70 4,069.70 already developed  Wetland area 

CA44 2,059.75 2,059.75 Development under restrictions parcel without direct beach access, wetland area 

CA45 6,120.14 6,120.14 Development under restrictions parcel without direct beach access, wetland area 

CA50 8,243.51 8,243.51 Development under restrictions Boat access at low tide problematic 

CA51 33,534.44 21,665.25 Development under restrictions Boat access at low tide problematic 

CA52 5,887.68 5,887.68 already developed   

CA53 30,020.14 22,042.03 already developed  Wetland area 

CA54 8,911.00 6,994.23 Development under restrictions Partly located above 50 m contour line 

CA56 8,853.00 6,913.33 Development under restrictions Partly located above 50 m contour line 

CA57 5,763.33 2,176.90 Development under restrictions Boat access at low tide problematic, slope condition 

CA58 5,863.03 2,286.99 Development under restrictions Boat access at low tide problematic, slope condition 

CA59 6,307.08 6,307.08 Development under restrictions Boat access at low tide problematic 

CA60 7,983.93 7,983.93 Development under restrictions Boat access at low tide problematic 

CA61 7,807.25 7,807.25 Development under restrictions Boat access at low tide problematic 

CA65 26,313.21 19,636.92 Development under restrictions Boat access at low tide problematic, wetland area 

CA66 4,255.39 4,255.39 already developed Boat access at low tide problematic, wetland area 

CA67 58,640.10 47,874.63 Development under restrictions Boat access at low tide problematic, wetland area 

CA69 3,216.23 3,216.23 already developed Boat access at low tide problematic, wetland area 

CA71 74,554.31 28,448.26 Development under restrictions 
Partly located above 50 m contour line, slope 
condition 

CA72 18,898.89 6,294.93 Development under restrictions Partly located above 50 m contour line 

CA73 40,035.25 10,612.14 already developed   

CA74 11,514.54 10,892.83 already developed   

CA76 13,027.00 8,586.16 Development under restrictions 
Partly located above 50 m contour line, boat access at 
low tide problematic 

CA78 2,306.32 2,306.32 no restriction   

                                                           
22 Based on visual assessment only, misinterpretations cannot be guaranteed due to the quality of aerial 
photographs. Therefore, this table should be used as a guidance only. 
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CA81 23,915.11 13,077.85 Development under restrictions Partly located above 50 m contour line, wetland area 

CA82 318.74 318.74 already developed   

CA84 4,035.35 4,035.35 no restriction   

CA85 4,862.01 3,043.98 Development under restrictions 
Partly located above 50 m contour line, parcel without 
direct beach access 

CA86 2,614.01 2,614.01 already developed Boat access at low tide poblematic 

CA87 780.00 780.00 no restriction   

CA91 426.00 426.00 already developed   

CA92 25,613.86 14,038.11 Development under restrictions Slope condition 

CA93 2,475.16 2,475.16 no restriction parcel without direct beach access 

CA94 2,471.85 2,471.85 no restriction parcel without direct beach access 

CA96 1,838.01 1,838.01 already developed   

CA97 1,794.31 1,794.31 already developed   

CA100 4,021.06 4,021.06 Development under restrictions Boat access at low tide poblematic 

CA101 38,093.81 26,862.91 Development under restrictions 
Boat access at low tide poblematic, wetland with 
protected species, partly located above 50 m contour 
line 

CA102 9,686.87 6,184.82 already developed   

CA103 14,362.92 12,599.42 Development under restrictions partly located above 50 m contour line, wetland area 

CA105 10,592.45 10,592.45 Development under restrictions Boat access at low tide poblematic 

CA106 11,989.67 11,989.67 Development under restrictions Boat access at low tide poblematic 

CA107 2,037.51 2,037.51 Development under restrictions Boat access at low tide poblematic 

CA108 2,330.67 2,330.67 Development under restrictions 
Boat access at low tide poblematic, parcel without 
direct beach access 

CA109 2,295.13 2,211.60 Development under restrictions 
Boat access at low tide poblematic, parcel without 
direct beach access 

CA110 1,439.55 1,439.55 no restriction parcel without direct beach access 

CA112 6,349.66 0.00 not suitable for development 
located above 50 m contour line, parcel without direct 
beach access 

CA113 6,156.26 1,924.70 Development under restrictions 
Partly located above 50 m contour line, parcel without 
direct beach access 

CA 114 221.00 0.00 not suitable for development 
located above 50 m contour line, parcel without direct 
beach access 

CA115 3,635.90 3,591.30 Development under restrictions 
Partly located above 50 m contour line, parcel without 
direct beach access 

CA116 1,363.95 1,363.95 no restriction parcel without direct beach access 

CA122 25,518.20 17,219.44 already developed   

CA123 2,677.34 2,677.34 no restriction parcel without direct beach access 

CA124 1,500.22 1,500.22 no restriction parcel without direct beach access 

CA125 2,773.77 2,773.77 no restriction   

CA126 1,724.66 1,724.66 Development under restrictions Boat access at low tide poblematic 

CA127 5,102.95 5,102.95 already developed Boat access at low tide poblematic 

CA128 231.00 231.00 Development under restrictions Boat access at low tide poblematic 

CA131 6,992.07 6,992.07 no restriction   

CA132 25,414.93 8,007.94 Development under restrictions 
Partly located above 50 m contour line, parcel without 
direct beach access 

CA134 7,802.97 7,802.97 no restriction   

CA135 13,635.00 13,515.43 Development under restrictions Partly located above 50 m contour line 

CA136 2,931.00 2,931.00 no restriction   

CA137 1,954.66 1,954.66 no restriction parcel without direct beach access 

CA138 3,880.60 3,880.60 no restriction   

CA139 2,046.07 2,046.07 no restriction   

CA140 1,977.43 1,977.43 no restriction   
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B23 104,670.00 45,526.01 Development under restriction 
Partly located above 50 m contour line, boat access at 
low tide problematic, wetland area 

C 27,310.00 12,433.77 Development under restriction 
Partly located above 50 m contour line, boat access at 
low tide problematic 

D 64,240.00 57,145.92 not suitable for development 
Partly above 50 m contour line, slope condition, 
access by boat problematic 

E 20,560.00 8,032.81 Development under restriction 
Partly located above 50 m contour line, boat access at 
low tide problematic 

    

    

                                                           
23 Parcel numbers unknown as registered under the old registry. 
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5.3.3.5.3.3.5.3.3.5.3.3. Suitability assessment with regard to development of Cerf IslandSuitability assessment with regard to development of Cerf IslandSuitability assessment with regard to development of Cerf IslandSuitability assessment with regard to development of Cerf Island    

Current situation Number of land parcels 

Total number of parcels which are already developed 27 

Parcels which are already developed for tourism 8 

Parcels which are already developed and are suitable for ‘Change of 
Use’ to tourism24 

14 

 

Development option for the future Number of land parcels 

Parcels which are already developed for tourism 8 

Parcels which are already developed and are suitable for ‘Change of 
Use’ 

14 

Undeveloped land parcels which are suitable for tourism 
development 

19 

Maximum number of parcel which can be developed for tourism 
(total of existing tourism, change of use and future 
development) 

41 

Number of parcels which are suitable for residential use only 
(including already developed parcels which are not suitable for a 
change of use) 

41 

Number of land parcels where NO development is possible 4 

Total number of land plots 86 

 

NB: This calculation does only include parcels on the new registry and does not consider new parcels 
resulting from future subdivisions. 

 

                                                           
24 Suitability for ‘Change of Use’ has been assessed from a land use perspective only. Criteria applied by STB 
and SLA have not been considered. 
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5.3.4.5.3.4.5.3.4.5.3.4. Map of Cerf Island including Map of Cerf Island including Map of Cerf Island including Map of Cerf Island including cadastralcadastralcadastralcadastral    layer, 50 meter contoulayer, 50 meter contoulayer, 50 meter contoulayer, 50 meter contour r r r line line line line and wetland areasand wetland areasand wetland areasand wetland areas    
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5.4.5.4.5.4.5.4. Environmental CarryEnvironmental CarryEnvironmental CarryEnvironmental Carrying Capacitying Capacitying Capacitying Capacity    

 

Figure 10: Development on Long Island (Source: Google Earth Image 2005) 

 

 

Figure 11: Development of Long Island (Source: Google Earth Image 2009) 
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Figure 12: Development of Round Island (Source: Google Earth Image 2005) 

 

 

Figure 13: Development of Round Island (Source: Google Earth Image 2009) 
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Figure 14: Status of Isle Moyenne (Source: Google Earth Image 2005) 

 

 

Figure 15: Status of Isle Moyenne (Source: Google Earth Image 2009) 
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Figure 16: Development on Sainte Anne (Source: Google Earth Image 2005) 

 

 

Figure 17: Development on Sainte Anne (Source: Google Earth Image 2009)    

 


