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Executive Summary

The Republic of Mauritius has prepaithé Fifth National Repoxin the national implementation of

the Convention on Biological Diversity (CBD) as required by Article 6 of the Convention and in
accordance with Article 26 of the Convention and decision X/10 of the Conference of the Parties.
The Fifth National Report (FNR) provides a key source of inftionafor the review of the
implementation of the Strategic Plan for Biodiversity 2@0P0, and Mauritius progress toward

the implementation of the tbe objectives of the Convention @pnservation of biodiversityji)
Sustainable use of the components of biodiveesity (iii) Fair and equitable sharing of the benefits
deriving from the utilization of genetic resources

The FNR process has involved meetintggmatic area working groups (stock taking exercise),
gatherig and compilation of information from participating bodies across the public sector,
parastatal bodies, pate sector and NGOs

The report covers geographically mainland Mauritius together with the Outer Islands Rodrigues in
the period of 201:2013. It ams to:

1. Update the status, trends and threats and implications for humabeiveg|

2. Outline the National Biodiversity Strategy and Action Plan (NBSAP), its implementation, and
the mainstreaming of biodiversity.

3. Assess the progress towards the 2020 Aichi Biodiversity Targets and contributions to the
relevant 2015 Targets of the Millennium Development Goals (MDG).

Biodiversity is of high importance to the Republic of Mauritispart from the essential role
foreds, agriculture,inland water,wetlands, coastaland marine biodiversity playin providing
important ecosystem services (provisioninggulating, supporting and cultuyathey represent a
key component of mitigation and adaptation measuor climatechange impacts, disaster risk
reduction, economy and human weding. Although biodiversity has not yet been valuated some
experiments have already beearried outin 2012 ASCLME, 2012 & 201%; Sultan 2012 and

in 2013(Sookun andVeber 2013.

As aSmall Island Developing State (SIDS), the country $asmveral challenges that impact its
biodiversity: small size, high population density, limited resources, dependence on international
trade, highly vulnerable to natural as welleawironmental (glodl warming sea level rise, etc.)
disasters, and contribute the least to global climate change and sea level rise.

Update on the status, trends and threats and implications for human welieing
Forest/terrestrial biodiversity

The forest inMauritius coversaround 23% of its land area(Forestry Service014,Mauritius) of

which 2% is native forest.In Rodrigues, thelantedforest cover is estimatearound 30% of
Rodrigues landarea (Forestry Services, Rodriguesyhe flora and fauna of Mauritius has a
relatively high | evel of diversity and endemi
varied topographyMauritius has 691 species of which 273 are single island endemics and another
150 are Mascane endemics, Rodrigues has 150 species, of which 47 are single island endemics,
and 72 are Mascarene endemics (Baider et al., 2010jauritius, he only native mammals are

bats, and to date, 9 endemic bird and 11 endemic reptile species.

Mauritius maiand forest areand Protected AreagPA) spatial extentemainunchanged since
2010 Restoration of native foreskas been multiplied by 2.5 since 2QEAN project, NPCS, FS)
in Mauritius Positive trends have been registered for endemidesgppet whid 5 fauna species



(4 birds and 1 bat) have been down listed the last four years on IUCN Red List of Threatened
Species from Critically Endangered to EndangeRsiti{acula equeg;oudia rubrg, Endangered to
Vulnerable Pteropus nigey, Vulnerable to NeafThreatened Koudia flavicans Acrocephalus
rodericanu$. Two species the Mauritius kestrélalco punctatusand the Mauritius cuckeshrike
(Coracina typical have registered population decline from 2002 to 28t®wledge has increased

for some speciesusc h as reptil es, but sever al gaps st
biodiversityin terms of scientific baselines, expertise and capacity building

However, pressures from human activities and natural factors have highly modified Mauritius
ecasystemsThe major threats to terrestrial biodiversity are the loss and the degradation of habitats
biodiversity posing the risk of loss of specid3evelopment in generalcombined with the
introduction of invasive species of plants and animals, has had a disastrous effect on the native flora
and faunahabitat destruction and modification, pollution, pests and diseases, climate change, and
possible natural disasters. As esult, the Republic ofMauritius ispart ofone of the w
biodiversity hotspots.

The forests of the Republic of Mauritius are small in area but perform vital functions, the most
important of them being soil and water conservation. The roles of$areséducing soil erosion,
carbon sequestration, conservation of biodiversity & genetic resources (pollination), and providing
recreation and ecotourism activities are now widely recognized and valued. Consequently,
conservation, protection and developmef the remaining native forests through sustainable
management are priority objectives of the overall national policy. In fact, the forests of the Republic
of Mauritius are now managed more for these environmental functions rather than for the
productionof timber.

Agricultural Biodiversity and Biotechnologyln Mauritius ayro-biodiversity is directly linked to
food security and broadly categorized into two main groups: sugar amrsugan (i.e. vegetables,
fruit, medicinal plants and livestocighile in Rodrigues it is categorized into fruits and food crops

From 2009 to 2013, general trends ftbe Republic oMauritius agricultual production show a
slowdown.In Mauritius, hese trends are closely dependent on the government pdhoresugar

cane which mainly result from EU sugar reform and the drastic reduction in sugar price since 2006,
these trendseflect a reduction of area, moving out of sugar cane production for-scaddl farmers
through abandonment, conversion from sugar ¢amther agricultural usesdod cropsand fruitg,

and conversion of land to neagricultural uses (such dategrated Resort Schemé@®fS) and
residentihand infrastructure projectd)ivestock productions remain stable showing an increase in
goat prodation linked to an increased demand from Mauritlusestocld sendsin Mauritiusare

linked to livestock disease, increased costs of inputs (especially feed), marketing problems, land
availability, foddeyand consumption decreadehas resulted in eeductionof smallsize breeders

for the benefit of medium and large size breedéhe government and thdaurice lle Durable

(MID) Strategy and Action Plan encourage sustainable farming practiceteftiiaers, rainwater
harvesting). The Republic ofMauritius ratified the Nagoya Protocol on Access to Genetic
Resources and the Fair and Equitable Sharing of Benefits in 2013.

The major threat to agricultural biodiversity is the loss of genetic resources as emphasis is being
placed on a relatively smallumber of imported higher yielding crop varieties and animal breeds,
and that field station lands with important genetic resources are being released for development.
Direct drivers of agro biodiversity loss include habitat destruction via conversiagiofiltural

land to other usespossible negative impacts of biotechnologyd bioenergy cropsnatural
calamities associated with climate charggeh as droughts in Rodrigyesnd introduction of
invasive alien species, pests and diseasdgelt driversof agrabiodiversity loss are international

trade policiesand land increase demand for foodrurthermore, limited land area and capacity,
incomplete inventories and research, lack of Hrstitutional communication and collaboration are

also jeopardisig agrebiodiversity. Similarly, the introduction of Living Modified Organisms



(LMO) in the future could contribute to genetic erosion and loss of traditional crops.

Inland Freshwater, Coastal and Marine biodiversitysince the Fourth National Report oreth

CBD (Republic of Mauritius2010) no additional information has been registered on the status of
inland freshwater biodiversity due to a lack of d@ést study done in 2003, ARDAYpince 2012,
studies on r es er vagaeisdiversitynadbeing caviedros for water qualiy
(CWA, MEPU), 40 to 50 species have been identifisdMauritius, bss of biodiversityncluding

loss of mangroves and wetlanidsthe major theatto freshwater resourcewhile in Rodrigues
mangrovesre becoming wekstablishe@nd are increasingVetlands form an integral component

of biodiversity and provide many ecosystem services that benefit both people and wildlife such as
habitat for awide diversity of flora and fauna species; water storage, flood control, sediment and
nutrient retention, carbon sink, shoreline stabilization; and aesthetic and educational values.

The latest status of coastal and marine biodiversity is reported MNath@nal Marine Ecosystem
Diagnostic AnalysiSASCLME, 2012) that has been done in 20I&tal fish catch hadecreased

from 19,690 tonnes in 1993 to 5,270 tonnex2@11, which represents a decline 3 %. To
conserve marine biodiversity, a system ofriia Protected Areas comprising fishing reserves,
marine parks and marine reserves, has been established in the waters around Mauritius and
Rodrigues. The Republic of Mauritius has, so far, proclaimed 6 Fishing Reserves and 2 Marine
Parks as well as 5 Fishes Reserved Areas, 4 Marine Reserves and a mul8gleMarine
Protected Area in RodrigueRodrigues registeredsignificant increase in octoplendingsas well

as in their increase in size and weight since 2012. These trends are related to tperdenelf the
Marine Reserves in Rodrigues originally identified by the fistear communities and the
implementation of regulations (2012) on seasonal octopus cloburparalle| a sensitisation
campaign was launched across the island associated witteteopment of alternative activities
during the closure period to ensure proper understanding of the motivations that led to this
management decision (IOC, 20Bhoals Rodrigues, RRA)

Habitat loss and degradation are the major threats to these eausyBespite their significance to
Mauritius, marine and coastal ecosystems such as mangroves, seagrass beds and coral reefs face
wide array of threat§ mainly due to human causesvérexploitation of resources, erosion,
siltation and pollution,coasthdevelopment) and invasive alispeciesln addition, the impacts of
climate change are heavily affecting these ecosystems.

Marine and coastal biodiversity provide Mauritian with a multitude of valuable goods and services.
These ecosystem services ratfigen food, medicine, climate regulation and coastal protection to
cultural services such as recreational and spiritual benefits. ASGitily (2012) has estimated

the total value for goods and services produced by ecosystems provisioning, regulatical,andtu
supportirg services for Mauritiubetween 31,20931,225 Mus$.

National Biodiversity Strategy and Action Plan (NBSAP) implementation and mainstreaming
of biodiversity

The NBSAP 2006 2015 hasbeenpartially implemented Sincethe Fourth National reportmany

activities have beencarried out mainly through projectsimplementationand have beenmet with

varying degreesof successSuccessegsoncernthe positive trendsregisteredfor the threatened
speciesconservation restoraéion of native forest areas and the implementationof the octopus
closureregulationin Rodrigues Howeverthe NBSAP implementationfaceskey constraintsand

challengesThe major challengesare institutional (the processhasnot fully beeninstitutionalised
and sustained)fragmentationof responsibilitiesamongvarious ministries and institutions (water
resourcegor example) shortaye in staff and capacitiesbaseline datasets scientific datasharing
and long-term monitoring mechanismgo inform decisionmaking. Thematc issueshave been



raisedrelatedto the lack of (i) inland watershediodiversity, (ii) outerislandsandthe Exclusive
Economt Zone(EEZ) geographicatover,and(iii) climatechangampacton biodiversity.

The Republic oMauritius with the MID strategy mainstreams biodiversityauritius has adopted

a number of policies and strategies for conservation and sustainable use of biodiversity.
Legislations/regulations have been revised and are in the process of adoption: the Wildlife and
National Paks Act (1993) and its associated regulations has been amended and the new legislation
will be known as thed Nati ve Terrestri al Bi odiversity an
ONative Terrestrial Bi odiversity tawetdandNallt i on &
documentis under review Strategiescomprisethe MID in 2013,the National Invasive Alien
Species Sategy and Action Plan (NIASSAP 202918 Republic of Mauritius,2009, the

National Climate Change Adaptation Policy Framework Reptepblic of Mauritius2013) and

the Disaster Risk ReductioR¢public of Mauritius 2012 Strategic Framework and Action Plan
(2012). These processes are supported by a number of programs and projects. Although, the
mainstreaming of the biodiversity ab\gernment level is taking place, the need for a synergetic and
dynamic biodiversity coordination mechanism g@ndcess has been raised amstakeholders.

Progress towards the 2020 Aichi Biodiversity Targets and contributions to the relevant 2015
Targets d the Millennium Development Goals

The NBSAP implemeiation contributeso different extentsn terms of habitat loss, fragmentation
and degradation; sustainable fisheries, agriculture, aquacuiater pollution, 1AS, vulnerable
ecosystems, protectedeas, species, genetic diversity, and to some ektescience and research
towards the 2020 Aichi Biodiversity Targets and the Millennium Development GidasNBSAP
updatewill start in 2015.Although the NBSAP does not refer directlydmdiversity avareness
mainstreamin@ndincentiveswork has been achieved in these amabey are addressedrough
experimental studies and actions.

Future priorities include thémplementing of a sustainable national biodiversity coordination
mechanism; buildingcological resilience at landscape scale by protecting habitats and reducing
existing pressures; increasing connectivity by establishing conservation linkages across the
landscape and therefore facilitating the adaptation of species to climate chanugreaaiing
biodiversity issues in the government, business, scientific and education sectors thus ensuring that
biodiversity is not discounted in development process and government and industry decisions;
establishing baskne data sets and lortgrm monioring mechanisms to inform decisiomaking,

and information exchange; developing a scientific data and publication exchange mechanism to
improve the CBD reporting and exchange mechanisms, including the Clearing House Mechanism
(CHM); and ckveloping a finacial resources mobilisation stratedpy.terms of capacity building,

the priorities include the development of technical, support to targeted research and core activities
capacities.
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Chapter 1. An update on biodiversity status, trends, threats and
implications for human well-being

1.1.Introduction

The Republic of Mauritius consists of two main islands, Mauritius (1,86% &nd Rodrigues (109

km?) and outer islands, namely St Brandon, Agalega, Chagos Archipelago including Diego Garcia;
Tromelin, and Cargados (ajos (Mauritius Constitution, 1968). 48fshore islets surround
Mauritius while eighteen islets |Iie in the |
km?. It has an Exclusive Economic Zone (EEZ) of over 2.3 millior?,kof which 99% is stll
unexplored. Its ocean territory extends from the coast of Mauritius, Rodrigues, St Brandon
(Cargados Carajos Shoals), Agalega, Tromelin and Chagos Archipelago (MID, 2013a).

Mauritius, Rodrigues and Reunion form the Mascarene Archipelago, which isdacahe western

Indian Ocean. These islands were never connected to a continental landmass and this isolation, and
the age of the islands (Mauritius89 million years), allowed some of the richest and most
extraordinary terrestrial biodiversity to evel giving rise to a high percentage of endemic species.

The native biodiversity of Mauritius is unique and diverse.

Mauritius is densely populated and there is considerable pressure on agricultural land and forests.
The proportion of land covered by foredas decreased from around%ln 1995 to 25.8%6 in

2011. About 436 of the land area is covered by agriculture and approximately Bg built up

areas. High quality land is scarce and is sought after by a variety of competing users for urban and
infrastructural expansion and to support the agricultural, industrial, and tourism sectors. These
pressures, along with unsustainable practices, have led to overuse and degradation, especially in
Environmentally Sensitive Areas (ESA) such as wetlands and niositaes (MID, 2013).

However, general trends show positive government efforts to maintain biodiversity and that the
Republic of Mauritius is on track in its biodiversity mainstreaming and conservation programmes.
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1.2 Forest/terrestrial biodiversity

1.21. Forestbiodiversity

In 2013, the total extent of forest cover in Mauritmsinland(Figure 1) is estimated at 47,108
hectares representing about 25 % of the total land area. The forest cover is composed of planted
forests, native forest$2 %), aml shrubland (14 %). 1 % of the native forest is considered to be of
good quality while 9 % of this area is highly degraded.

Figure 1. Mauritius land use map, 2010 (source: MSIRI)

LEGEND MAJOR LAND USE AREA (Ho)|% TOTAL]
SUCAR CANE
OTHER CROPS AGRICULTURE 77413 a1s
[ TRY, FODOER)
ABANDONED SUGAR CANE LAND ADANDONED SUGAR CANELAND 1463 03
B RESEWE (MOUNTAIN & RIVER) N
WISTE LAND FOREST, SHRUD, RANGE G,
[ o, AND GRAZING LAND i 31.0
LENURE (BEACH PUBLIC GARDENETC)
WATER BODY & MARSH INL AND WATER R ESO UR CE SYSTEM 2719 1.5
rox.
BUILT-UP AREA DULT-UP AREA 28070 154 :T'DSSO 000
HOHWAY '
M MANROAD INFRASTRUCTURE 1879 4.2
"/ SECONDARY ROADPIVOT PARKING
TOTAL AREA (Ha) 186500 100.0

Source:
CHUNG TZECHEONG, M., RAMASAMY, S and ADHAIDE S (2011).

The 2010 Land use map of Mauritius. Reduit: Mauritius Qugar Industry
Research Ingtitute. 22 p.: 7thls, 1fig., and 1 map (scale 1:100 000).
(MSR Occasional Paper No. 41).

6 MSR, 2011.

Mauritius forestand categorieqpublic 47 % and private 53 Yshow marginal changédsom 2010

to 2013 Table 1) In 2013, the extent of reasonable quality native forest (>50 % of plant canopy
cover) was estimated at around 2,600 ha. The Forestry Se(FSgsbserved that the patteat

forest distribution is changing. These changes might be attributed to climate change issues but in
depth studies need to be carried out.

1 List of native plantshttp://forestry.gov.mu/English/Pages/|-ist Native-Plants.aspx
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Table 1. Mauritius forestland categories (FSMAIFS, Republic of Mauritius 2011a(MEO), Digest of
Environment Statistics 2013 Statistics Mauritius)

Area (hectares) % of total land area Trends

2010 2013 2010 2013 %
Forests lands 47,159 47,108 25.3% 25.3 % -0.1
State owned 22159 22,108 11.9% 11.9% -0.2
Plantations 11,916 11,867 6.4 % 6.4 % -0.3
PA and Nature reserves 8,254 8,279 4.4% 4.4 % 0.3
Other Forest Land 1,358 1,332 0.7 % 0.7 % -2
Pas Geometriques 631 631 0.3% 0.3% 0
Privately owned lands 25,000 25,000 13.4% 13.4% 0
Reserves (land PA) 6,553 6,553 35% 35% 0
Other 18,447 18,447 9.9 % 9.9 % 0

In Rodrigues, the total extent plantedforest covelis estimatedpproximatelyaround30 %of the

total land area(Forestry divisionpersonal communicationRodrigue¥ Invasive alien woody
species(Acacia nilotica) dominate all forest areas on Rodrigues and, with the exception of
intensively restored areas in the nature reserves, no contiguous areas of native forest exist (MWF).
Invasion ofAcacia nilotica is mostly through faeces of grazing animals being given there is an
extensive grazing system on the island. It covers abo% 80the total forest coverElements of

the original biodiversity remain in some forest fragmehtsRodriguesthe endemic ks papaye

Badula balfouriana with only five remaining individuals in the wilds being propagated in the

MWF Soltude Nursery.

Main threats to forest biodiversity are Invasive Alien Species (IAS) and limited monitoring of the
IAS on forest lands, limitedand availablity and habitat fragmentation, pestnd loss of
interactions. Mauritius and Rodrigues have lost the majority of their endemic vertebrate species
among which were important browsers like land tortoises, pollinators and seed disseminating
frugivores. Such losses are expected to have adverse effects on the native plant communities by
reducing habitat heterogeneity (e.g. due to loss of browsers), reducing reproductive success (e.g.
through | owered ©pol |l inat i on tablisarwertlasd)sundval de.g.r e d u
through poor dissemination from mother plants).

The Forestry Services are shifting to the FAO classification for forest categories, but observed a gap
for the shrubdand category. In addition gaps are observed in the knowlefigfauritius natural
forest cover as well as of the pests and diseases affecting the forest, and of climate change impacts.

The priority now for Mauritiusand Rodriguess the restoration of endemic forests (9 % of highly
degraded foresh Mauritius) by weedng all invasive alien species. In Mauritiusetsites selected

for restoration are found in the national parks, nature reserves and other state land forests. About
242 ha (2013) of native forestse in the procegswardrestoratiorinto Conservathn Management

Areas (CMA). Most of these plots are concentrated in key biodiversity sites on public and private
lands. In 2009, approximately 80 of the state plantation areas (some 6,000 ha of exotic
plantations) have been set aside for protection obystem services (water catchments, soil
protection, etc.). In 2014, public private partnerships (PPP) have been initiated (Vallée de Ferney,
Ebony forest). IAS threat is encountered in forest areas by native forest restoration. The surface of
restored forst areas has been multiplied by 2.5 since 2010 (FigurBe&toration according to
previous methodology used by government agency for initial weeding, using a contract strategy
with intermediary bodies, was costly {#SD 10,000 per ha), therefore NPQ$gorts directly
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community work by recruiting local labourers on contract under NPCS supervision and control on
the weeding operation. This strategy has considerably reduced the cost of weeding to about USD
3,000 per ha. It also permits to raise awarerss®ng local communities on native forests
biodiversity conservation and its positive impacts on livelihood.

In Rodriguesplant conservation programmes are implemented throagimunityforests, private
sector initiative and botanical garden.

Figure 2. Restored Native Forest areas in hectare (source: PAN project, NPCS, FS)
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In Mauritius, the Vallee de Ferney Conservation Trust represents a gublate partnership
between the Government of Mauritius and CIEL group thakecato existence in 2008he Trust

is dedicated to the restoration and protection of the natural habitats contained within the reserve,
acting with the cooperation and approval of the National Parks and Conservation Service. Vallee de
Ferney is also sebtbecome a reference for raising community awareness and providiod out
classroom educational experience with regards to biodiversity conservation and environmental
protection.Ferney reserve encloses 200 hectares of rainforest, which is home to nmogelib@

plant species, as well as numerous vertebrate and invertebrate spatlias de Ferney website,
http://lwww.valleedeferney.com/

In Rodrigues, the private sector initiative takes place through ecatoactivities (Tortoise Park)
cumulated withconservation processd=etidia Rodriguesian& propagated through tortoises.

The forests of the Republic of Mauritius are small in area but perform vital functions, the most important
being soil and water conservation. Where water is scalicactivities, be they agriculture, tourism or manufacturi
are seriously affected. The environmental function of forests far outweighs their direct economic function i
The roles of forests in reducing soil erosion, carbon sequestration, catiseref biodiversity & genetic resource
(pollination), and providing recreation and ecotourism activities are now widely recognized and valued. Consg
conservation, protection and development of the remaining native forests through sustainagkmeanare priority
objectives of the overall national policy of Mauritius. In fact, the forests of the Republic of Mauritius are now m
more for these environmental functions rather than for the production of timber (FS, MAIFS).
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1.2.2.Protectedareas

Mauritiusd target iIs to place 10 % of Mawuriti
2015. In 2014, PA represent 7.6 % of Mauritius totainlandsurface (Table 2NPCS,Digest of
Environment Statistics 2013tatistics Mauritiul the surface remaingschanged since 2009

Table 2. Status of protected areas in 2014

Formal State Protected area§ mainland

Black River Gorges (management plan under review 2( National Park 6,574.00
Bras D6Eau (management Pl 497.20
Perrier 1.44
Les Mares 5.10
Gouly Pere 10.95
Cabinet Nature Reserve 17.73
Bois Sec 5.91
Pouce 68.80
Corps de Garde 90.33
Rivulet Terre Rouge Estuary Bird Sanctuary RamsarSite: Wetlands of 26.00
Pointe DOEsny International Importance 20.00
Vall ®e D6Osterl og Endemi ¢ National Protected Area 275

Formal State Protected area$§ offshore islets

Pigeon Rock 0.63
lle D'Ambre 128.00
Rocher des Oiseaux 0.10
::2 Zﬂi \F/Zlézas Islets National Park 222
lle aux Fouquets 2.49
llot Flamants 0.80
lle aux Oiseaux 0.70
Round Island 168.84
Ile aux Serpents 31.66
Flat Island 253.00
Gabriellsland Nature Reserves 42.20
Gunner 6s Quoin 75.98
llot Mariannes 1.98
Ile aux Aigrettes 24.96
lle de la Passe Ancient Monument 2.19

Pas Géométriques

Plantationsi varied 226
Leased for grazing and trgganting Pas Géométriques 230
Unplanted, protective or to be planted 179

Privately owned/managed conservation areas

Varied Mountain Reserve 3,800
Varied River Reserve 2,740
Mondrain , . 5
Emile Series oPrivate R 8
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I n the |l ast 4 year s, 3 reserves have been cor
Pointe DOEsny has been nominated assitea(NPE8) | ano
Action ahead initiated to nominate another National Ramsar Site (Midland Dam) in 2014.

Mauritius has two properties inscribed on the World Heritage Cultural List: Aapravasi Ghat (2006)
and Le Morne Cultural Landscape (2008); and, one propertgidered to be a natural heritage of
outstanding universal value submitted on the Tentative List in 2006: the Black River Georges
National Park.

In Rodrigues, Grande Montagne (14 ha), Anse Quitor (10 ha) and two islets, lle aux Sables (8 ha)
and lle ax Cocos (14.4 ha) have all been declared Nature Reserves (under the Forest and Reserves
Act 1983). Work is under progress to increase the land area under protected area.

The threats to PA are IAS, land conversion and habitat fragmentatohimpact of cimate
changeThe current PA system of Mauritius does not follow the IUCN definitvoork in ongoing

under the PAN projecto formaliset he definition of what const
Mauritius. In Rodrigues, the major threats are land develapiraed stray animals that disperse IAS
seeds.

PAN implications for human welbeing are the mitigation of natural hazards, the safety and
satisfaction of PA visitors, food security and hurm@alth in addition to the ecosystem services
they provide (waterand soil conservation, soil erosion, carbon sequestration, conservation of
biodiversity & genetic resources)

1.2.3.Species

There are 691 native flowering plants species of which 273 are endemic (150 endemic to the
Mascarene Archipelago) in Mauritius ad®0 native flowering plants species of which 47 are
endemic (72 endemic to the Mascarene Archipelago) in Rodrigues (Baider et al., 2010). The only
native mammals are bats (fruit bats and tomb bats) addteonine endemic species of land bird

and eleven mdemic reptile species exist on the island. Table 3 shows the native and endemic
terrestrial species diversity in selected groups in Mauritius and Rodrigues.

Table 3. Native and endemic terrestrial species diversity in selected grps in Mauritius (Mau) and Rodrigues
(Rod), with respective total number of extinctions (percentages are given in brackets; Florens, 2013)

Total

Native Total Endemic Total Extinct Endemic Extinct

Mau Rod Mau Rod Mau Rod Mau Rod
Angiosperms' 691 150 273 (39.5%) 47 (31.3%) 61 (8.8%) 17 (11.3%) 30 (11.0%) 10 (21.3%)
Mammals?® 5 2 1*(20.0%) O 2 (40.0%) 1 (50.0%) 0 0
Land birds®? 28 14 19 (67.9%) 13 (92.9%) 16 (57.1%) 11 (78.6%) 12 (63.2%) 11 (84.6%)
Reptiles®** 17 8 16 (94.1%) 8 (100.0%) 5 (29.4%) 8(100.0%) 5 (31.3%) 8 (100.0%)
Butterflies* 30 10 5 (16.7%) 0 4 (13.3%) 1 (10.0%) 1(0.0%) O
Snails® 125 30 81 (64.8%) 16 (53.3%) 43 (34.4%) 7 (23.3%) 36 (44.49% 5 (31.3%)

"Baider et al. 2010; 2Cheke and Hume 2008, *Hume 2011; *Williams 2007; °Griffiths and Florens 2006;
*Goodman et al. 2008

**one species of gecko survives on Rodrigues but it was first recorded after 1884 and is believed to be
cryptogenic

1.2.3.1Flora

Mauritius hass91 species of which 273 are single island endemics and another 150 are Mascarene
endemics Rodrigues hasl50 species, of which 47 are single island endemnacsl 72 are
Mascarene endemi¢Baider et al 2010).Nine of the endemic species in Rodrigues are comprised

of less than 10 mature individuals in the wild, including three spewsigsh are known from just a
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single individual Ramosmania rodriguesiDombeya rodriguesianand Gouania leguatii MWF
2012. Of its native flowering plants 3% are unique to Rodrigues and %4 unique to the
Mascarenes (Mauritius, La Réunion and Rodeg)u Other species groups show similar levels of
endemism.

61 of the countryds native species are alread
endemic plant species are classified as Critically Endangered, 55 species are endang&adeand 9
classified as Vulnerable (NPCS unpublished report). While in 2012, 192 native plants species were
classified as Critically Endangered as per International Union for Conservation of Nature criteria
(IUCN) of which 43 have been successfully propagdlCS, Digest of Environment Statistics

2013 Statistics Mauritius

There are about 200 species, subspecies and varieties of pteridophytes, of which 13 species are
endemic and 40 are extinct. There are 207 taxa lower plants consisting of 89 generaesfamdss
59 genera of hepatics.

The main threats affecting plant diversity agenetic erosion,small population sizes and
fragmentation, invasive alien species (destruction of the linkage between flora and fauna) and
climate change (NPCS).

However, certairdamaging invasive species that are present in Mauritius such as monkeys and red
whiskered bulbulsRycnonotus jocosyigor example have not been introduced to Rodrigues. The
physical isolation of Rodrigues presents opportunities for invasive speciesntmavend
management. However, the fact that it is politically part of the Republic of Mauritius makes the
imposition of the necessary biosecurity measures a challenge. Similar biosecurity challenges and
opportunities exist for the islets around Mauritausl Rodrigues and the Outer Islands that are part

of the Republic of Mauritius. Consequently habitat restoration is a priority in Mauritius and
Rodrigues. All islands have recently greatly advanced some aspects of plant conservation, while
gaps are also gparent. Advances include conservation strategies, ex situ conservation. Gaps include
lack of government support (Mauritius, Rodrigues) and of local scientific expertise (Baider et al.,
2010).

1.2.3.2.Fauna

Of the 17reptile species that used befound in Mauritius, only
12 remainof which 11 endemic specid&igure 3) and 7 of
these are restricted to offshore islets where they esc
extinction from rats. Moreover, five of these species
restricted to Round Island.

Figure 4 showshe distrilution ofthereptile species detected
Rodriguesincluding non-native species(NPCS; Cole et al,
2013)

Two endemic and endangered birds species are speci
Rodrigues: the Yellow Rodrigues Fodiyoludia flavican¥ and
the Rodrigues warbleAgroceph#us rodericanu¥

As mentioned before, bats are the only native mammze

Figure 3. Lesser night gecko, lle  Mauritius and RodriguesTwo species of fruit baturrently

Marianne (© Mootoocurpen, Cole  gccyr in the Republic of Mauritiu®teropus nigein Mauritius
etal. 2013) andPteropus rodricensim Rodrigues.
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There are40 native butterfliesfrom 32 genera and 5 families species with substantial endémism
and 125 known nat i whkichKé3aare@dlreadyextintt. Howevencedate, thare i® f
no conservation strategy for any invertebrate group and there is a need to reinforce experts in this
field area in NPCS.

Positive trends have been registered for endemic species of Whatima species4(birds and 1

bat, Table 4) have been down listed the last four years on IUCN Red List of Threatened Species
from Critically Endangered to Endangerddafritius echo parakegPsittacula equés Mauritius

fody (Foudia rubrg), Endangered tdvulnerable Mauritius fruit bat Pteropus nigey), and
Vulnerable to Near ThreatenedRddrigues d&dy (Foudia flavicany Rodrigues \arbler
(Acrocephalus rodericani)s Negative trends have been registeredviar bird species: Mauritius
kestrel Falco punctatu$ and Mauritius cuckoshrike Coracina typica)l from 2002 to 2013In

2010, largely due to the habitat restoration work, the population of Rodrigues Warbler has increased
from 30 individuals in 1970s to 4,000 individuals in 2010 (MWF).

In Rodrigles, the protection and monitoring of fauspecies concerns the Rodrigues frugt b
(Pteropus rodricens)sand tvo endemic and endangered birds spetiesYellow Rodrigues Fody
(Foudia flavican¥ and the Rodrigues warbleAg¢rocephalus rodericanjyisPositive trends have
been registered for these 3 species (TableThg major threats tdhese speciesn order of
importancearecyclones habitat lossndIAS.

Figure 4. The distribution of each reptile species detected in Rodyues (source: NPCS, Cole et al, 2013)

Blue-tailed gecko 'Phelsuma cepediana’ Common house gecko 'Hemidactylus frenatus'

2William J. R. (2007). Butterflies of Mauritius. Bioculture Press, Maurititesd byFlorens et al, 2010
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Flowerpot snake 'Ramphotyphlops braminus'

Agamid lizard 'Calotes versicolor'

Stump-toed gecko 'Gehyra mutilata'

Table 4. Evolution of some population of endemic species 20@912/2013

Species

Near Threatened
Rodrigues varbler

(Acrocephalus rodericanus)

Vulnerable

Mauritius kestrel(Falco
punctatu}

Mauritius cuckoo-shrike
(Coracina typical)

Mauritius black bulbul
(Hypsipetes olivaceus)

Mauritius fruit bat
(Pteropus niger)

Endangered
Pink pigeon
(Nesoenas mayeri)

Mauritius echo parakeet
(Psittacula equés

2000 2009

150individualsin 3,000 individuals

1999 (Steward 2010 4,000individuals

2012 /2013

Trends

2009 to 2012

Increase

IUCN status: Endangered in 2012, down listed to Near Threatened in 2013

700 individuals +/- 600 individuals 362 individuals

300-350 pairs >350 pairs 225300 pairs
225340 pairs 225340 pairs 800 to 1000
individuals

10,000 26,000 92,000 ind. 2013

IUCN gatus: Endangered in 2012, dowsted to Vulnerable in 2013

400 individuals +/- 400 individuals

120 individuals +/- 440 individuals 600 individuals

IUCN sftus:in 2007downlisted Critically Endangered t&ndangered

52,250 ind. in 2012

400 to 450ndividuals

Decrease

Decrease

Increase

Increase

Sable

Increase
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. 900 individuals In 8,000 individuals in ~ Survey scheduled in
Rodrigues fody -
? : 1999 2010 2020
(Foudia flavicans)
IUCN StatusVulnerable in 2012, since 2013aF Threatened

Black River Gorges
National Park

- . lation stable at 165 Lo
Mauritius fody 105125 pairs Eggupgi'r? ;b?)ut féo 420 individuals Stable

(Foudia rubrg 170 individualson lle
aux Aigrettes

IUCN status: Critcally Endangered in 1994, dowisted to Endangered in 2009
Rodrigues fruit bat 70<>100 10,000<>15,000

(Peropus rodricensis) individuals in 1970 "° daa individuals Increase
Guent herds ge 4,0006,000 individuals
(Phelsuma guentheri) on Round Island
Critically Endangered
<100 pairs in Black
i ; ; River Gorges National P
Mauritius olive white-eye <100 pairs Park and surrounding 35 m:l_lwd;als orlle Increase
(Zosterops chloronothds areas. 20 individualsn  &UX Aigrettes
lle aux Aigrettes
Least Concern
Mauritius paradise >250 pairs some
flycatcher(Erpsiphone 250 pairs increases noted 800 individuals Increase

bourbonnensis desolata)
1. No new surveys conducted, but thought to have increased;

Sources NPCS, Mauritius Environment Outlook Report 208teward (2010)Mauritian Wildlife Foundation (Annual repoi
2011:2012) and 4th National Report on the Convention on Biological Dive&)Q IUCN Red Lists.

1.3 Agricultural biodiversity and biotechnology

1.3.1. Introduction

In Mauritius aro-biodiversity is directly linked to food security and broadly categorized into two
main groups: sugar and nsogar (i.e. vegetables, fruiprnamentals,medicinal plants and
livestock). The major threat to agricultural biodiversity is the loss of genetic resources (gradual loss
of local land races) as emphasis is being placed on a relatively small number of imported higher
yielding crop varidges and animal breeds, and tha Ministryfield statiors with important genetic
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resources are being released émmmercial productionThese field stations contain valuable
species and varieties and their release for development, may lead to théJaksble genetic
resourcesOther threats to ag+biodiversity are theeffect of international trade policies, climate
change, change in demand for quality food, reduction of pollinators, and limited resources.
Similarly, the introduction of LMOs in th&uture could contribute to genetic erosion and loss of
traditional crops if procedures for risk assessment and risk nraeag@re not followed correctly
Furthermore, limited land area and capacity, incomplete inventories and research, lack- of inter
institutional communication and collaboration are also jeopardisinglagdversity.

In contrast to the overall economic transformation of Mauritius, the economy of Rodrigues has
lagged behind and has remained predominantly agrarian. Crop farming, livestemiing and
lagoon fishing are the main economic activities on the island. Rodrigues is characterised by a drier
climate and frequently faces droughts, which affect agricultural production.

Mauritius ratified the Nagoya Protocol on Access to Genetic Resswand the Fair and Equitable
Sharing of Benefits in 2013.

1.3.2. Overview of the agricultural sector

1.32.1.Sugar cane

The sugar cane sector (Table 5) in general is characterisg€ecbgasea in area under cultivation
from 2010 to 2013, while the awge extraction rate has been marked by a slight increase.

Table 5. Sugar cane evolution from 2010 to 201Dfgest of agricultural statistics 2011 and 2013, Statistic

Mauritius )
Trends (%)
Sugar cane sector 2010 2011 2012 2013 2010- 2013
Area under sugar cane cultivati¢ire) 62,100 59,724 57,160 56,391 -9.2
Cane yield per hectare (tonnes) 74.4 74.6 72.9 71.4 -4
Production of cane (tonnes) 4,365,833 | 4,230,174 | 3,947,285| 3,815,782 -12.6
Average extraction rate (%) 10.37 % 10.30 % 10.38 % 10.62 % +2.4

1.32.2.Non-sugar cane

Tea From 2010 to 2013, the area under tea cultivation decreased %y (Fable 6) while the
production of green tea leaves and black tea went up.r@thistionis mainly due to the high cost

of production and competition from Kenya, Tanzania and type of tea (emphasis made on special
flavoured tea).

Tobacco The area under tobacco cultivation harvested from 2010 to 2013 has importantly
decreased to n(lTable 6)

Food crops The area under harvested food crops increased 8 &@m 2010 to 2018Table 6)

The production of food crops increased by %.9rom 2010 to 2013. The decrease observed from
2012 to 2013 can mainly be explained by decreases ofYd®Bd #.8% in the production of
potato and tomato respectively due to unfavourable climatic conditions. From 2012 to 2013, the
other changes were noted in the production of the main food crops: cabbag®)+@alabash-(
1.6%), carrot (+10.46), chouchou -15.7%), onion (+9.8%), paddy rice €2.3%), pumpkin
(+11.9%), and pineapple (+13%). From 2010 to 2011, the following changes were noted in the
production of the main food crops: brinjal (+1943, cabbage (+7.%), calabash (+3.%), carrot
(-2.7%), cauliflower (+24.6%), chouchou -8.8%), cucumber -(18.9%), ginger {44.9%),
groundnut {10.3%), onion (9.6%), potato {0.7%), pumpkin (+0.%6), tomato {8.0%) and
pineapple (+67.30).
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Table 6. Non-sugar cane products evoltion from 2010 to 2013 NAPRO, Digest of agricultural statistics 2011
and 2013, Statistis Mauritius )

Trends (%)
Non sugar cane sectors 2010 2011 2012 2013 2010- 2013
Mau. | Rod. | Mau. | Rod. | Mau. | Rod. | Mau. | Rod. | Mau. | Rod.
Tea
@]r:)a under tea cultivation 698 i 684 i 669 672 ) 3.7
Production of green tea 7370 i 8.975 ) 7.947 7,524 ) 21
leaves (tonnes)
Production of black tea
(tonnes) 1,467 - 1,787 - 1,577 1,525 - 4
Tobacco
Area under tobacco 213 ) 292 ) 173 ) 0 ) 100

cultivation harvested (ha)

Food crops

Area under harvested foo

7,570 | 519.5| 7,484 | 521 | 8,124 | 427 | 8,189 | 443 8.2 | -14.7
crops (hectares)

Production of food crops
(tonnes)

114,844| 3,698 | 115,934| 3,736 | 121,106| 2,960 118,121| 2,607| 2.9 | -29.5

1.3.2.3.Livestock

Livestock by typeas at December 2013 was as follows: cattle (7,240), goat (25,702), sheep (2,510)
and pigs (15,961). The production of beef from live cattle declined b%Zr@m 1,986 tonnes in

2012 to 1,946 tonnes in 2013. Local beef production (including live cattie Rodrigues), which
represented only 4% of total beef production, decreased by 38.6com 180 tonnes to 90 tonnes.

In 2013, the production of goat meat and mutton was 46 tonné4, @8er than the 2012 figure of

51 tonnes. The share of local protio, inclusive of imports from Rodrigues, was 7%3
Production of pork decreased by $@8from 653 tonnes in 2012 to 615 tonnes in 2013 (Statistic
Mauritius, 2014).

The number of livestock by type as at June 2011 was as follows: cattle (6,596, loketipno
declined by 7.86 from 2,194 tonnes in 2010 to 2,023 tonnes in 2011), goat (28,176), and sheep
(1,931; goat meat production 88lower than the 2010) and pigs (23,285).

1.32.4.Impact on agrebiodiversity

From 2009 to 2013, general trends for Mauritius agriculture production show a reduction in areas
under cultivation and an increase in productivity. These trends are closely dependent on the
government policies and international trends.

Sugar cane produotn uses roughly 8% of all agricultural land and the industry employs over half

of all agricultural workers. While its absolute importance has declined in recent years (as the
production of food crops has increased), it remains the most important agakwtop in
Mauritius from an economic, social and lamsk perspective. The trends reflect a reduction of area,
moving out of sugar cane production for snpsaléle farmers throughndabandonment, conversion

from sugar cane to other agricultural usesdppple production), and conversion of land to-non
agricultural uses (such as integrated resort schemes (IRS) and residential and infrastructure
projects). These trends are mainly a result of EU sugar reform and the drastic reduction in sugar
price since2006. The cultivation of sugar cane for sugar production is no longer sustainable on
marginal lands due to high cost of labour, inputs and transport.

For livestock these trends are linked to livestock diseaseased costs of inputs (especially feed),
marketing problems, land availabilitfpdder and consumption decrease. It has resulted in a
decrease of smadlize breeders for the benefit of medium and large size breeders. The impact on
agrobiodiversity would be a loss of biodiversity. With climate p@, increase demand for quality
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food and limited land resources, recourse is made to improved crop varieties and breed to improve
productivity. Very often the local land races crpsdlinate with the new varieties thus resulting in
a gradual degeneratiai the local land races b atitkir gradual displacement.

The general trends for Rodrigues show a reductidioad crops andruits production mainly due

to droughts associatedith a growth of fruits importation agricultural land converteshto non
agricultural land (residential and it is believed taoverpopulation of batgfruits damages)
Livestock productions remain stable showing an increase in goat production linked to an increased
demand from MauritiugCommission for AgricultureRodrigues

For Mauritius, he mainthreat to agréviodiversity is loss of biodiversity driven by economic and
social factorsFrom a genetic perspective, decrease of the sugar cane sector should not be a threat to
agrobiodiversity as long as new genetic variatioorsated each year, and a wide array of varieties

are exploited commercially in the various agfimatic zones and soil typtn Rodrigues, the major
threas to agrebiodiversity ae droughts and biosecurity. For the latteig (Ficus benghalensjdas
beenimported for reforestation purposesthe 1970s, which brought wateungry exotics that
transpired vast quantities of.the islandés ru

1.3.3. Geneticresources

A number of varieties from gene pool is used in breegnegrammes. One pea, one bean and one
onion variety is used in convémmal breeding programme. FB7 and FQeneration reached for
pea, bean and onion respectively. @oécasiaaccession is used in mutation breediAgyotato
breeding programme is alsm-going. 10 progenies are at Generation 5 stage and 7 progenies at
generation &tages.

Decoding genetic diversity to characterise local chilli varieties by morphological and molecular
tools. The Food and Agricultural Research and Extension InstitutREBASs responsible for the
morphological and molecular characterisation. Morphological characteristics are carried out using
the descriptors for Capsicum (IPGRI) and both the quantitative and qualitative traits are assessed.
Twenty-one varieties collectethroughout the island have been evaluated for plant height, leaf and
fruit characteristics.

1.3.3.1.Status of food crops

Food crops collection includes RodrigGes v a r A tetdl mumiser of 686 (+316 additional from

2012- 2014) varieties of differentrops have been introduceddaevaluated by the FAREI
(Table7) since 1998 and farmers are encouraged to grow selected varieties identified based on their
consumer acceptability, yield performance and tolerance to pests and diseases (68 varieties have
bean recommended to growers). The adoption of high yielding hybrid crop vargtesially
displaces landraces adapted over decades of cultivation and selection, and narrows the genetic base
within specieswhich is indeed determinant to food security and genetic erosion.

Table 7. List of Fruit accessions$

Scientific Name COMIe i Of. Site
Name Accessions
Ananas comosus Pineapple 3|Pamplemousses ES
Fragaria ananassa Strawberry 3|Wooton CRS
Litchi chinensis Litchi 14| Reduit CRS, Pamplemousses, Curepipe ES, Bark

3 Horticulturelist is available at the MAIF and FAREI
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ES

Dimocarpus longana Longan 3| Reduit CRS, Pamplemousses

Mangifera indica Mango 66 Roches Brunes SPC, Plaisance ES, Richelieu CR
Labourdonnais, Barkly ES

Musa spp. Banana 42| Pamplemousses ES, Reduit CRS, Wooton ES

Psidium guajava Guava 6| Reduit CRS, Pamplemousses ES

Cocos nucifera Coconut 10| Pamplemousses ES

Persea americana Avocado 9| Reduit CRS

Passiflora edulis Passionfruit 5| Pamplemousses ES

Artocarpusheterophyllus Jackfruit 3|Pamplemousses ES

Artocarpus altilis Breadfruit 3| Pamplemousses ES, Barkly ES, Plaisance ES

Tamarindus indica Tamarind 2| Pamplemousses ES

Hylocereus undatus Pitaya 14| Pamplemousses ES, Reduit CRS

Annona spp. Atemoya 4| ReduitCRS, Pamplemoussses ES

Annona squamosa Ate 3|Pamplemousses ES

Averrhoa carambola Starfruit 2| Pamplemousses ES

Citrus spp. Agrumes 30(Barkly ES, Reduit CRS, Labourdonnais

Spondias cytherea Hog Plum 2| Pamplemousses ES

Zizyphus jujuba Jujube 4| Labourdonnais

Crop Improvement Programme at the FAREI: characterisation and utilization, breeding and
improvement works are underway on the following:

Onion (Allium cepa), garlic (Allium sativum), potato, pea (Pisum sativum), snap bean
(Phaseolusulgaris), tomato (Solanum lycopersicum), cauliflower (Brassica oleracea botrytis),
cucumber (Cucumis sativus), colocasia (Colocasia esculenta var esculenta), cassava (Manihot
esculenta), and Oyster Mushrodmleurotus strain

Two locally bred onion varieds were released for commercial cultivation in 2007 and are
produced by local onion producers under the Quality Declared Seed guidelines.

Litchi germplasm haracterised using phonological anagbrphological characteristics and
molecular markersFourteerlitchi genotypes exist in the germplasm pool at Reduit CRS.
Morphological and molecular characterisatafr28 banana varieties existing in the geptasm

pool at Pamplemouss&sS hasbeen initiated. Anutatiorrbreedingprogramme on banana has
started sine 2008. One promising mutant is presently under evaluation.

About 20 species of tropical exotics have been collected and characterised for use in breeding
(HeliconiaandAlpinia spp.)

Some 30 orchid species have been collected and characterised fobreszling programme

Five anthurium varieties namelfyeres(Acropolis X Cumbia),Achilles (Midori X Cumbia),
Luna(Anneke X Altiplano),Icarus (Anneke X Altiplano) anduno(Anneke X Altiplano) were
released in 2006. Another number of lines of potentiadrast are in their final year of
evaluation.

2 strains of Pleurotus mushroom (CC 200 and CC 201) were recommended in3hyedast

10 varieties of colocasi&plocasia esculenta vaesculentawere introduced from Fiji in 2013
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1.3.3.2.Ex-situ Conservation

The cultivatedSaccharunspeciesS. officinarum S. sinenseS barberi, and the wildSaccharum
speciesS. spontaneuns. robustunas well as associated gendfaianthus Miscanthus, Narenga
Sclerostachyaconstitute the basic genetic resces of sugarcane. The MSIRI holds a sizeable
collection of accessions (2340), which have either directly or indirectly contributed to prosiuce
varieties. hese clones are conserved exclusively by vegetative means.

There @e 471 of crop seed accessions in the seed gene bank (manned by the Plant Genetic
Resources Unit (PGR) of the Ministry of Agro Industry and Food Security) consisting amongst
others of the following gener&maranthus, Allium, Brassica, Cucurbita, Lycopersicoraseolus,
Solanum, AbelmoschwandVigna

104 accessions of vegetatively propagated crop are conserved as ex situ accessions in the field gene
bank of the Plant Genetic Resources Unit. These inclpdmea batatas, Musa spp, Manihot
esculenta, Colocasia p@mongst others.

Some wild relatives of the cultivated specied péopersicon spp, Canjanus spp, Cucumis spp and
Solanum sppre conserved in the seed genebank.

Anot her wild speci eV¥ignaglabrh s donsidéredna be larhoag tleege o | e
species. The seeds are stored in the Vigna collection at the, Université Agricole de Gembloux,
Belgium. It is extensively used in the breeding of bean ag&imsariumwilt. Three wild coffee

species are native to Mauritius &effea macrocarpaC. mytifolia and C. mauritiana The last

two species are endemic to Mauritius. The content of caffeil® mauritianais quite low. The

three Coffea species are conserved situ in the protected areas of the Natural Park and
Conservation Service.

For potab, a germplasm consisting of 5 locally deysd clones are being maintained.
1.3.3.3.Status of farm animal genetic resources conservation

A summary of various breeds for different species is given below in Table 8 together with the main
productionsystems with which they are associated.

Table 8. Breeds and Production Systems by species in Mauritius (Source: Animal Production Division of the
Ministry of Agro -Industry)

Species Breeds Systems
Cattle Creole Backyard
Friesian Backyard, intensive
Jersey Backyard, intensive
Braford Semiintensive beef fattening
Goats Local Backyard
Boer Commercial intensive systems
Pigs Large White Backyard & Commercial intensive systems
Landrace Backyard & Commercial intensive systems
Chicken Commercial hybrids Predominantly intensive systems
Local chicken Backyard range systems
Deer Rusa sp Extensive/range & Intensive/feedlot system

The Rusa deerCervus timorensis rusydnas been gaining increasing importance as a source of
meat. Its population increased from an estimated 45,000 in 1988 to reach 55,000 in 1990 and
stabilised around 70,000 in 2018AIFS has imported Angus for fattening purposes.

In the pig sector, due tshortage of piglets on the market, a total of 55 breeding pigeafs and
50 gilts) aged 6 weeks (~Rs15000 each) were imported by plane from Reunion Island on
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18/10/2013. Breeds were of Large White (10 females and 2 males), Land Race (10 females and 2
males), Duroc (1 maland 5 females) and Mascarine, a cross of Large White, Landrace and Duroc
(25 females). The above animals were quarantined at former National Federation of Young
Farmers' club Belle Mare till 20/11/2013. Distribution of pig was effected20/11/2013. The
Mauritius Pig Marketing, the Cooperative Federation (30 giitd 3 boars) and the Federation
Cooperatives des Eleveurs Porcines (20 gilts and 2 boars) kadrthe list of beneficiaries. In

2009, 3 200 were imported because of thecAfrSwine Fever

Aadi con Biotechnol ogiesd has i mpor nhdddrsepandst o c k
30 goats (Boer) for production of semen.

Recently, he Mauritius Meat Authority has imported 57 pregnant dairy heifers of Holstein/Friesian
breed and 58 goats of Boer breed and 51 sheep of Dorper breed from South Africa. These have been
made available for sale as breeding stock to livestock farmers aoedastand.

The Creole cattle and local goats have been characterised on phenotype. A nucleus of Creole cattle
and local goats is being conserved for eventual use in breeding programmes. Under the
conservation of farm animal genetic resources, a new nuofeseole cattle has been set up at
Richelieu Open Prison farm of the Prisons Department and one for local goats at Belle Mare station
of FAREI. They complement the ones, which already exist at Curepipe Livestock Research Station.
A total of 68 Creole c#e (22 adult cows) and 52 local goats (43 adult does) are being kept in those
herds. 37 Creole cattle and 11 local goats are being monitored at Curepipe Livestock Research
Station for determination of productive and reproductive parameters. Aadicorsenibyeusing

semen for Artificial Insemination along with imported semen of Friesian and Jersey breeds.

The MAIFS is putting much emphasis on milk production. In this respect, around 900 heads of
dairy cattle of improved breeds (Friesian/Holstein andeygrarere imported in 2008. With the
likely increase in importation in future, it is feared that the population of Creole cattle (which is
classified by as being Critically Endangered) will further decreasirom Presently, a national
census is being aaed out to determine the population of crops and livestock in Mauritius.

The Curepipe Livestock Research Station is the only government station on the island for research
on cattle (Creole, Friesian and their crosses), goats (Local, Boer, and Boes)¢crsissep (Dorper

and Dorper crosses) and rabbit (New Zealand white, Californian white crosses and Black Beveren
crosses).

1.33.4.Introduction of predators and parasitoids for pest control

In November 2013, FAREI introducéterophagus papaya paradoid from India for the control

of the new pest papaya mealy bug, which causes significant damage to papaya trees in backyards
and orchards. The mass rearing and release of the parasitoids has started Ac&0gatally
introduced insect pests since P(Hre described in Table 9.

Table 9. Accidentally introduced insect pests since 2010

. Yearof_ Species Order Family Common name
introduction
2010 tggt;lfgbe Invasgisher & Hymenoptera Eulophidae | Blue gum chalcid
2011 Amrascabiguttulalshida Hemiptera Cicadellidae | Okra leafhopper
Paracoccus marginatus :
2013 Williams & Granara de Willink Homoptera | Pseudococcidag Papaya mealybug
2013 Planococcus kenyake Pelley Homoptera | Pseudococcidag Coffee mealybug
2013 Phenacoccusolenopsiginsley Homoptera | Pseudococcidag Solenopsis mealybug
2014 Maconellicoccus hirsutuGreen Homoptera | Pseudococcidag Pink hibiscus mealybug (PHM
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1.33.5.Fodder research and development

A database of productivity and nutritional potential of different fodder species is being established.

Amongst the species evaluated, CalliandZallfandra calothyrsus has shown promising results
and its field propagatiors well under way. The Calliana was introduced as a possible substitute
for acacia lleucaena leucocephglavhich was widely used as fodder for livestock in the past but

whose usage has decreased drastically due to an infestation by psyillids.

The following species are being maintained at Curepipe LRS and Richelieu RS: Elephant grass:
Isdhaefu g e n t
maristatun); Kikuyu (Pennisetum clandestingmlLucerne Medicago sativg Pangola(Digitaria
decumbens Rhodes grassChloris gayany Setaria $etaria sphacelaja Sweet potatolpomea
batatag; Brachiaria Brachiaria brizantha and Brachiaria ruzizienyid-atak MalgacheRanicum
maximun), Herbe bourrique Stenotaphrum dimidiatuyn  Mulberry (Morus albg; Siratro

Pennisetum purpureumGuatemala grass T ypsacum laxuin ;

(Macroptilium atropurpureury Rufa grass Hyparrhenia

Her be

rufg; Sugarcane Saccharum

officinarum); Desmodium Desmodium intortuin Gliricidia (Gliricidia sepiun) and FatakArundo

donay.

Fodder species that have been introdwsed are being evaluated are: Lucerdedicago sativg
Calliandra Calliandra calothyrsug Cratylia Cratylia argentey Sorghum $orghum bicoloy;
Rye grass Lolium perenng Mucuna Mucuna pruriensDesmodium Desmodium sp; Oats

(Avena sativpand naize Zea mayk

1.3.3.6.Status for application of biotechnology is the following

- Processing of dairy products such as yoghurts, in brewing and transformation of molasses into

alcohol amongst others.
- In 1999, a pilot study on

- The GMO Act was partly proclaimed in 2004 to address Genetically Modified Organisms
(GMO) issues, but now needs full proclamation to include operational mechanisms

(Regulations & Biosafety Office).

O6Nat i

onal

- A project "The Implementation of the National Biosafety& me wo r k f
UNEP / GEF and Government of Mauritius was completed (2002).

- There is also an active National Biosafety Committee.

- There are six institutions that use biotechnological tools in production and implementing their

or

/IBEFo s af et

Maur i

reseach ard development programme (Table)1(hese are (i) Agricultural Services of
MAIFS, (ii) MSIRI, (iii) FAREI, (iv) University of Mauritius (UoM), (v) Microlab and Aadicon
Biotechnologies Limited (private enterprises). UoM is involved both in teackamgrtg and in

carrying out research pertaining to biotechnology.

Table 10. List of institutions and activities involved in biotechnology

(MAIFS) propagation)

Barkly Experimental Statior] Banana, Anthurium, Orchids, Gerbera, Pineapple and Straedgmicro

Division of Veterinary Services | Disease diagnosis, Vaccines production

molecular characterisation)
Fodder (Calliandra)

Feed analysis using degradability studies

FAREI ( Ex FARC&AREU) Banana, Anthurium, Gerbera,Potato and Colocasia (micro propagatioh]

1. Tissue culture (micropropagation and disease elimination)

2. Molecular breeding (genetic mapping, QTL mapping, comparg
mapping, next generation sequencing,
fingerprinting, marker assistesklection

DNASeq,

UoM Tissue culture of orchids, asparagus, endemic plants and medicinal
(Research)
MSIRI Sugar cane:

RNASeq, [
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3. Molecular diagnostics

4. DNA barcoding for insect pests

5. Bio-pesticides productign

6. Bio-plastic production

7.New products from sugar

8. Genetic transformation

Microlab Ca (Private Enterprise)| Anthurium (micro propagation)

Aadicon Biotechnologies Limited Production of biefertilisers and production of frozen semen

Tissueculture techniques are used in a number of institutions for the rapid multiplication of a wide
range of plant species.

Molecular techniques, based on serological tests using monoclonal and recombinant antibodies and
nucleic acid sequence based techniquesised for the diagnosis of plant and animal diseases.

The techniques are: (Bolymerase chain reaction (PCR)) Reverse transcriptase PCR (RTR)

(i) Random Amplified Polymorphic DNA (RAPDJiv) Immunccapture PCRand (v)RealTime

PCR These techniques are applied by the MSIRI, FAREI, Agricultural Services and UoM for
disease diagnosis, epidemiological studies, clean seed production and for studying genetic
variability among strains of pathogens. An elaborate programme on biotechn@dgpelen
prepared by FARC where emphasis had been placed on problems facing modern agricultural
practices.

In the Veterinary Section of the M| F S, vaccines against O0Newcas
prepared using imported seed vaccines in the laboratory.

The FoodTechnology Laboratory of the MFS is also building its capacity in terms of equipment
and training of staff to detect and assess GMOs.

- Research on antioxidants and secondary metabolites from medicinal plants is undertaken at the
UoM.

- For safegualing endangered speciés, vitro tissue culture including embryo culture is also
being used. Five tree wood species are being assessed for propagation and three indigenous
orchids were micro propagated for the Forestry Services and have been retiNR&SHto

- Trials on embryo culture for the unique pahtyophorbe amaricaulisvere successful and 3
plantlets were obtained in vitro but did not survive the acclimatisation phase.

1.34. Sustainablefarming practices

1.34.1.0rganic products.

Several stud® have been undertaken at the Faculty of Agriculture, University of Mauritius (UOM)

to determine the potential market for organic foods, and results have shown that airlines, hotels,
supermarkets, private clinics, health shops, as well as a significaftenwhthe general public
interviewed expressed their eagerness to buy organic produce cultivated in Mauritius, even at
slightly higher prices. Research on organic practices as well as for Sustainable Agriculture have
been conducted at the Faculty of Agiliure (UOM), which has demonstrated the success of a
number of techniques for soil health and fertility management, and for integrated pest management,
using nonrchemical methods and natural pHnatsed chemicals that are permitted in organic
production. Innovative approaches using natural compounds of marine origin are also being
investigated. The effect of these methods on -bgvdiversity, such as beneficial organisms
released for biological control, has also been studied.

There is no legal frameworto support organic production, and the cost of certification from
accredited organic certifier from neighbouring countries is high. The interest for shifting from
conventional farming to organic is limited to a few farmers given the limited incentivees)@bof
standards, limited technical support and organic inputs. The demand for organic products is
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increasing but very limited local organic productionneet the demand. Le Vélo VeiGO)
involved in organicproducts,will carry out a street study oMauritian population perception of
organic foodin December 2014n collaboration with the Wageningen University in Netherlands
With respect to pest control, FAREI has ¢éestrecommended a range of kpesticides (natural or
microorganism based pestieg) and has also introduced, multiply and release parasitoids or
predators for biological controlf pestof economic importancé~AREI, AREU,MAIFS).

In Rodrigues, organic farming is encouragedt facesa number of issuesuch as droughts, fruit
bats, pests, stray animals, erosion associatediggties ofcost and availability of products and
market,water for irrigationcapacities (training), number of staff and population rsets.

1.34.2.Bio-fertilisers and organicsoil conditiner.

In 2013, theMAIFS has launched a compost purchase scheme to promote use of compost as a
partial substitute to mineral fertilizers for smatlale planters (<10 haj range of imported bio
fertilisers comprisingof beneficial living microorganism with the capacity to fix atmospheric
nitrogen, mobilise K or soublige are also marketed locallyThere is a positive trend in the use of
bio-fertilisers but there is kegal vacuum.

Economic growth, export oriented policies and freight rebstbeme have encourage the
conversion of sugar cane land to pineapple production, whereby the plastic mulch used are burned,
due to absence of a recycling faods on the island. This technighas an impact on soil fauna and
agrosystem biodiversity (killing frogs, pollinators).

The Faculty of Agriculture (UOM) has conducted a large number of studies on the use of green
manuresbio-fertilisersand various soil amendments and conditionersrbagcing soil health and
fertility and reducing use of synthetic fertilisers.

Currently, the Mauritius Research Council (MRC) is liaising with a number of institutions to fine
tune the transformation of local seaweeds into plant growth promotéeftilcser products in
Mauritius and Rodrigues. Furthermore two seaweeds of high potential for plant growth promoter
manufacture have been identified. Four experimental seaweed farms have been set up in Mauritius
and Rodrigues since November 2011. It is antiegahat this new industry will alleviate the
problems of increasing fertiliser prices and the high costs of pig feed that agricultural community is
facind’.

1.34.3.Rainwater harvesting

Since 2013, th&MAIFS has launched a new Rainwater harvesting sehetm encourage planters

and livestock breeders in sustainable use to capture and store ramgraietr up to 40 % cost of
project up to a maximum of Rs 80,000. Up to March 2014, out of 28 applicants 13 farmers have
benefited from this scheme. Farmerswing crops on river reserve are recommended not to use
chemical fertilisers and pesticides. Farmers require an abstraction permit to extract freshwater from
river and streams for irrigation, but this is not well enforced.

Rodrigues rainwater structurase managetly the agricultural services and are a common gaod.
financial support programme for rainwater harvesting targetingincame population and
sensitisation programmes sustains this action

1.34.4.Bats and fruit production

FAREI undertooksurvey in fruit orchard and backyard to estimateitfdamage due to bats
(Tablell). Pruning of fruit trees to manage trees height in orchards and the use of bird nets are

4 http://www.mrc.org.mu/irhouse_projects/_development_of seaweed_farming_and_processing_industry
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recommended for control of fruit damage by bats. Since 2009JMES put up a Fruit Protection
Scheme for purchase of bird net for reductidrfroit loss due to bat damagErom 2009 up to
December 2013, 1,987 planters have benefited from the scheme and around Rs 16M disbursed.
Significant increase in number of fruit faens and household benefiting from the Fruit Protection
Scheme for purchase of bird net from 173 beneficiaries in 2009 to 852 in 2013.

Table 11. Fruit damage by bats (Source: Entomology Division, FAREI)

Year Litchi ® Mango
2009 5-42% 35%
2010 4-23% 27-31%
2011 31-81% 22-35%
2012 5-78% 1525%
2013 5-53% 24-32%

For Mauritius, he major threats in the agricultural biodiverstgconsidered to be the loss of PGR
and biodiversityas a result of:

Increase in use of agrochemicals under intensive production systems and increase in adoption of
improved hybrid crop varieties.

Traditional knowledge and varieties are rapidly fading out.

Land development that threatened perennial species such as mbhaogediversity is unique.

Climate Change impacts such as drought, temperature rise and high intensity rainfall leading to
flash flood affecting crop productivity and farmers livelihood.

Release of field station lands to private individuals may jeopaRi3R activities (selection
exercises, regeneration, multiplication, characterisation of accessions, rescue of important
germplasm, undue crossing). The key stations contain valuable species and varieties and their
release for other development, may leathextinction of these valuable germplasm.

Bio-energy new trends but risk of IAS importation for this activity.

For Rodrigues, the major threatdensidered to be the loss of adpiodiversity as a result dhe
lack of water, pest and diseases, gerextision of varieties and breeds, epepulation of bats.

5 Most of the trees in the litchi orchard are pruned and managed and partly covered with birdnet
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1.4. Inland Freshwater, Coastaland Marine Biodiversity

1.4.1.Inland freshwater biodiversity

1.4.1.1. Riversbiodiversity

The island of Mauritius is divided into 25 major river bas
and 21 minor ones with catchment areas varying from 3
173 km2. Almost all major rivers are perennial with mos
the streams having their sources in the central plateau. F
in streams ad rivers vary from a few litres per second
more than 500 m3/s during floods.

The freshwater biodiversity of Mauritius is contained wit|
92 rivers and 232 rivulets, several manmade reserv
natural lakes and marshy areas. The island of Rodricage
been divided into 20 major river basins and 10 minor ,0
which have been for the most part that has dried up

The latest inventorpf fishes and macrorustaceousvas carried out in 2003 by the Association
Réunionnaise de Développementld® Aq u a c ul t &dloving thsRsOrvey, 18 species of

fish and 10 crustacean species were recorded in the main rivers of Mauritius. Three endemic
crustacean species were also inventor@ardina mauritii, Cardina spathulorostriand Cardina
richtersi (petite chevrette). However, most of those species are few in number.

Many of the watercourses in Mauritius become overgrown with invasive plant spéhies
Mauritian Wildlife Foundation also conducted a survey on existing vegetation along riverbanks and
riversides (Januarfebruary 2004). It was found that watercourses and riversides have become
degraded by invasive alien species, which have infested about 95 % of riverbeedtsvater
resources are threatened by dumping of solid wastes in rivers, i@y agrochemicals in nearby
agricultural fields, sewage disposal, and backfilling of coastal wetlands (in Grand Baie alone, there
has been a 23 % reduction in wetlands since the year Re@paiblic of Mauritius 201)aClimate
change is expected to fher exacerbate the situation due to decreasing rainfall and rising
temperatures (MID, 2011).

1.4.1.2.Wetlandsbiodiversity

There are 203 coastal wetlands in Mauritius and Rodrigues (Technical Report on Eeshwa
Wetlands, 2010; ESA, 2009;dure 5). Wetlands are classified as (a) Natural Wetlands such as
Coastal Marshland including tidal mudflats located along the coastline, Freshwater Marshland
(inland) and Marine Wetlands; (b) Manmade Wetland such as Reservoirs and Dams.

Natural freshwater wetlandform an integral component of biodiversity and provide many
ecosystem services that benefit both people and wildlife such as shelter for a wide diversity of flora
and fauna species; water storage, flood control, sediment and nutrient retention, carpon sink
shoreline stabilization; and aesthetic and educational values.

Biodiversity is generally higher in larger, unfragmented wetlands and lower in wetlands with
degraded margins. Urban wetlands are smaller and more likely to be fragmented than those
adjoining other land uses such as grazing and agriculture. On going wetland decline in Mauritius
not only contributes to the loss of local biodiversity but reduces the larger ecosystem role these
habitats play in regulating surface water and protecting adjacentinanahabitats
(Lauranceetal., 2012).In Rodrigues, although the mangrove planting programme undertaken since
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the md8 06 has met wi th wvari ablPerry & Berkeleys2609),itme t he
general trends show an increasenangrove

Mauritius has designated its third Wetland of International Importance, the Pointe d'Esny Wetland
(22 hectares, 20°25'36"S 057°43'11"E) in the seattern district of Grand Port in 2011 (Blue Bay
Marine Park (2008), Rivulet Terre Rouge Estuary Bird Sangt(RFREBS, 2001)). Rare species
such asSesuvium ayresare protected and conserved in RTREBS. The most common migratory
birds observed in RTREBS are the common sandpiper, and common tern (NPCS, 2013).

Since 2012, studies on reservojmsanmade wetlandsnd rivers micro algae are carried out for
water quality. 40 to 50 species have been identified. Results of the studies will be available in 2015
(MEPU).

The main pressures on lakes and reservoirs are attached ttedonghanges to precipitation

patternsin response to climate change and increased use of freshwater resources and site facilities
by an expanding resident and tourist population.

Freshwater biodiversity responsibility is fragmented among various stakeholders. Fresh water
wetlands biodiversitys under NPCS responsibility, while rivers biodiversity has been identified as

a gap. CWA, WRUMESDDBM, MEPU, MHL are involved with regard to freshwater quality in
Mauritius. Regular analyses are carried out by these institutions to assess the qgalitydivater

(from boreholes), surface water (from rivers) and treated effluents (discharged from the treatment
plants). Water quality tests generally show compliance to satisfactory level.

Figure 5. Demarcation and inventory of wélands in Mauritius (ESA, 2009
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Lakes and Reservoirs provide water storage, which underpins freshwater supplies to the country. The
contribute to meeting present and future freshwater needs attached to human consumption (dontestitsran
related), industrial (mainly textile) and agriculture, mainly as irrigation. Hydrope¥eer of the eleven reservoirs a
utilised in generating electricity.

The position of volcanic lakes at the top of the watershed has left them less exptsedota history of natura
habitat conversion, which has affected most of the lowland areas. Consequently, significant remnants of nat
and endemic plant and animal populations can be found adjacent to these features.

Additional values are delered via recreational opportunities, such as fishing, hiking and cycling. Grand I
represents one of the most significant cultural landmarks in Mauritius, yielding significant value to Mauritiar
also becoming of increasing tourist importancetifisial lakes and reservoirs can also provide habitat beng
particularly to migratory waterfowl.

Source: ESA, 2009

1.4.2. Coastaland marine biodiversity

Mauritius EEZ (figure 6) covers over 2.3 million kifincluding 400000 knt which isco-manage
with the Seychelles) of which 98 is still unexplored andnder researchegMOEMRFSO). Its

ocean territory extends from the coast of Mauritius, Rodrigues, St Brandon (Cargados Carajos

Shoals), Agalega, Tromelin and Chagos Archipeld&gp(blic of Mauttius, 2013a). The Mauritius
National Marine Ecosystem Diagnostic Analysis (ASCLME, )12 the latesicomprehensive
studythat has beeandertakenandis themain source of informatiofor the coastal and marine
biodiversity. It was undertaken as a tadorative effort among variouBlauritian institutions
(Mauritius Oceanography Institute, Mauritius Meteorological Services, Ministry of Fisheries).

Figure 6. Republic of Mauritius and its EEZ (source: Republic of Mauritius, 20115
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1.4.2.1.Coastal biodiversity

Mainland Mauritius has a coastline of 322 km and is surrounded by 150 km of protective coral
reefs, covering a lagoon area of around 243.Khle coastal zofeconsists of sandy beaches,
coastal dunes, rocky shores, ngore wetlands and mangroves, lagoon corals, fringing coral reefs
and all their associated marine life. All these marine ecosystem components are interconnected. The
main critical ecosystems include mangroves, seagrass beds and coral reefs.

Mangrove wetlands provide a natural buffer controlling surface water runoff to the lagoon by
neutralizing pollutants, nutrients and sediments, which might damage the lagoon ecosystem.
Mangroves also provide a habitat for juvenile fish and invertebrates and tpedricoral reef
protects the coastline from the waves coming from the open ocean (ASCLMER).ZDA@A species

of mangroveRhizophora mucronatandBruguiera gymnorhizgrow around Mauritius.

Wetland biodiversity is on average higher in the open waterstichum dominated wetlands and
vegetated wetlands dominated willypha and Acrostichumthan the open water and vegetated
wetlands that supported grass communities (ASCLME, &01®/atersheds and wetlands are
amongst Environmentally Sensitive Areas (Figure 6; ESAs, 2009; Appendix 2).

Wetlands areas are decreasing and degrading. Backfilling of wetlands for construction is affecting
90% of all wetlands and resulting in a reductiohbiological habitats Republic of Mauritius

20113. A comparison of wetland area in Grand Baie over time revealed an estimated 23% decrease
from 2000 to 2008 due to backfilling and increased urbanisation. Flooding in Grand Baie and Flic
en Flac has beerexacerbated by backfilling of wetlandRepublic of Mauritius 201%a
MESDDBM, 2010).

The main pressure on the mangrove plants around Mauritius is coastal development.

Rodrigueshas a coral reef platform that forms an almost continuous rim, 90 km lorfgpam80 to

10,000 metres wide which encloses a lagoon of 240 krangrovesn Rodriguesare thriving well

and not under any specific pressure (ESA, 2009). Wetlands are very sensitive to interference by
human activities like general building and settletrdgvelopments, irrigation projects, agricultural

land conversion, reclamation projects, river and spring diversions or ground water extraction.

The algal flora is rich with over 160 genera of marine algae have been identify in coastal water
(ASCLME, 2012). Over 36 species of seaweeds have been identified in Mauritian waters,
including Enteromorpha Ulva, Sargassum, Caulerpapp., Padina and Halimeda Macrofauna
consists of 10 major faunal groups consisting of polychaeté$, 5%lecypods 13.%, isopods
12.3%, ophiuroids 5.86, tanaidaceans 5%, amphipods 4.9, gatropods 2.%6, branchiopods
1.5%, echiurid worms 1.2, and sipunculids 0%. Polychaetes are the most important
macrobenthic group with 10 prevalence, followed by peracarid crustaceamd wnollusks.
Among crustaceans, the isopods are more frequent than either amphipods or tanaidaceans.

8 The Environment Protection Act of 2002 (Republic of Mauritius, 2007), which replaced the 1991 act, defined coastal
zones as follows: "coastal zone"

(a) means any area which is situated within 1 kilometre or such other distance as may be prescribed fromwvaiter hig
mark, extending either side into the sea or inland;

(b) includes

(i) coral reefs, reef lagoons, beaches, wetlands, hinterlands and all islets within the territorial waters of
Mauritius and Rodrigues;

(ii) any estuary or mouth of a river and tlpairt of a river, stream or canal which lies within 1 kilometre from
the outermost point of its bank on the sea at high tide;

(iii) the islands of Agalega and Saint Brandon, and other outer islets.
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Rodrigues has 493 fish species, 175 gastropod species, 104 species of algae, 109 bivalve species
138 coral species, 74 species of echinoderms and 41daryozpecies. For many of the taxa
considered, Rodrigues appears to be less diverse with the notable absence of certain species
common elsewhere in the area.

The MRC has invested substantially in researching avenues for seaweed farming and the
developmenbf seaweed derived products both in Mauritius and in Rodrigues. The scientific and
marketing research conducted in the prefeasibility phase have both proved to be quite successful
and shown that local seaweed resources can be used for a wide rangecatiapplincluding

human consumption, cosmetics, medical and pharmaceutical uses, plant growth promoter/bio
fertiliser, and animal feed formulation.

In Mauritius the main pressures on the seagrass beds, which tend to retreat, come from the tourism
developnent in regions where large meadows exists whereby areas under seagrass are being
cleaned so as to provide a more appealing lagoon to the tourists. Overfishing, scenic fishing and
other human disturbances are also affecting the seagrass beds. SeagrRsskgues are not

being impacted directly but overfishing of fish and other organisms living in the meadows are
indirectly impacting on the seagrads. Rodrigues the major thredad seagrass meadows are
eutrophication of nearshore habitats due to domestit agricultural runoff and throughflow of
nutrients from coastal areas, input of terrigenous sediment by erosionenfidhing in the lagoon.

Seagrass beds are rated the 3rd most valuable ecosystem globally (on a per hectare basis), only pretetezs
and wetlands. The habitat complexity within seagrass meadows enhances the diversity and abundance g
Seagrasses on reef flats and near estuaries are also nutrient sinks, buffering or filtering nutrient and chemicz
the marine evironment. They also stabilise coastal sediments and act as a potentially important carbon sink a
matter created by seagrass decay and discharged by rivers and creeks is trapped within the s®eayerss
meadows provide food and shelter foamg organisms, and are a nursery ground for commercially important
and fish species. The high primary production rates of seagrasses are closely linked to the high productio
associated fisheries. These plants support numerous herb@watdetritivore based food chains and are conside
very productive pastures of the sea. The associated economic values of seagrass meadows are very large, &
always easy to quantify.

Source: ESA study, 2009

1.4.2.2 Coral reefs

There are fivaypes of reef around Mauritius: fringing reefs, patch reefs, atolls, reef flats and barrier
reefs. Fringing reefs occur in shallow waters near to land, extending to depths 48 hieters.

The fringing coral reefs encircle Mauritius and protect it friin@ sea. Patch reefs are found in
relatively shallow waters around Mauritius where the underlying seabed has been close enough to
the surface for corals to grow. Atolls start as fringing reefs around volcanic islands, forming atolls
as the island graduallsubmerges. The Mauritian offshore islands of the St. Brandon archipelago
include a group of 22 atolls. Reef flats are formed as the fringing reef pushes steadily seaward
leaving behind limestone areas that are eroded almost flat by the sea. Reefrfateaur around

the island of Mauritius but are significant anduRodrigues. Barrier reetsre usually found far

from the main shoreline and are separated from the shore by broad and deep waters. These occur in
the south east of the island.

A total of 18 species of setactinian corals (hard coralsoothien Pillay et al 2002), 1,656
species and 290 families of marine species kavarbeen recordettom the waters of Mauritius

The coral reef habitats around Mauritiaisd Rodriguesire being degradet¢h Mauritius coastal
development, sedimentation, marine pollution, anchor damagecddintign from inland activities
are the main driversf this degradationin Rodrigues overfishig, bad fishing practices (anchoring,
use of driving poles, breaking s to scare fish into nets, wading on reefs to look for
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invertabratesclimate change anderrigenous sediment input are the major thredt® main
naturaland main induced threats coral reefs are tropical cyclonetimate change and predators

such as the Crown of thorn starfish and drupella srfadisthe past few decades, there has been an
increase in both extent and severity of bleaching (Figur@ra)nd the island due to wanwater
anomalies, which has led thet degradation of the Mauritian reef (Moothien Pikdyal.,2002 and

2012; McClanahaet al.,2005) Reefs of the Mauritius lagoon have lost more thaf5060 % of

their coral cover (McClanahan et al., 2005, Moothien Pi#agl, 2012). Anchors andse of nets

are also responsible for localised damage to corals. Reduction in coral reef habitats is posing a
serious threat to biological diversity. Safeguarding the reefs is therefore a priority.

Figure 7. Coral stages (sourceRepublic of Mauritius 2011a (MEO))

Healthy Coral Reef After an algal bloom (dead corals) Totally bleached corals

Courtesy: Ministry of Fisheries and Rodrigues, Fisheries Division

In response to thon-going reef degradatiomn Mauritius, the Mauritius Oceanography Institute
implementeda pilot coral farming projectn 2008for culturing corals under controtleconditions

in land based nurserieulture echniquesvere developedor the exsitu propagationof various

coral speciesncluding fastgrowing species, bleaching resistant species/strains and threatened
species foconservation initiativeand rehabilitation of degraded lagoons of Mauritius.

In parallelscientific monitoring of the marine environmemas undertaken fahe identification of

resilient coral species and of appropriate sites to implement-sosddl reef rehabilitatiorReef
rehabilitation is essential to enhance its ecosystem functions such as increased habitat for increased
fish and coral recruitmentience, forthe past six years, fifteen permanent coral reef monitoring
stations and am-situ temperature netwonkere estalished inshore and ofShore at different sites
aroundthe islandFigure §.
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Figure 8. Location where permanent stations have been deployed by the MOI (GRSE: Grand River SouHast
and TAB: Trou aux Biches) (Source: Google Edh®, 2010)

As from 2011, a mall-scale reef rehabilitatioproject was implemented by the MQlocally
adapted multlayered ropenurseries were set up at Albidfijc en Flacandeventually affrou aux
Bichesin 2013in collaboration withthe NGO,ELI-Africa (Table 12)for in-situ mass propagation

of eighteen selectedoral speciegincluding fastgrowing and bleaching resistant species/strains)
prior to transplantation to eithéwcally-adapted artificial reef rehabilitation moduleson natural
subgrates. Coral fragments were grown in rope nurseries for a period varying from eight to twelve
months before their eventual transplantation to selected recipient reef sites. To date;gnoveery
coral colonies from the nurseries have been used to ligdi@osmall degraded areas of 358 800

m? and 150 rhat Albion, Flic en Flac and Trou aux Biches respectivégb(e 12).

Table 12. Small scale reef rehabilitationin Mauritius

Sites Project Approx. no of coral | No. of locally adapted rope| Approx. area
Timeframe fragments cultured nursery units deployed rehabilitated
(m?)
Albion 20122014 8000 25 (experimental) 350
Flic en Flac 20122014 6500 6 300
Trou aux Biches 20132014 3000 4 150

The Ministry of Fisheries has also beendertaking reef rehabilitation at selected degraded reef
sites since 2008. Coral fragments are fixed to coral farming tables which provide at the same time
shelter to fish and other marine organisms, acting henaesalsustainingmarine systemUnder

the Africa Climate Change Adaptation Programme, the Mineisgacquired a funding of MUR

1.2 million and carried out coral farming at five sites in Mauritius and Rodrigues in 2012.

The second way to rehabilitate coral reefs is via direct restoratidarodged coral habitats, by
attaching coral nubbins directly to the substrate using either with nails and cable ties for attachment
to limestone pavements, or cable ties for attachment to recently deceased coral colonies. Nubbins
are collected from areasffering severe fragmentation as a result of fisheries related damage to
reefs. These two techniques have successfully been applied in Rodrigues within the Anse Aux
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