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Glossary Units& Abbreviations

Term

Aboveground
biomass

Below ground
biomass

Blue Carbon / Blue
Carbon Ecosystems

Conference of the
Parties

Carbon dioxide
equivalent

Carbon:Nitrogen
Elemental analyser

Carbon stock

(organic)

Exclusive Economic
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Greenhouse gases

Hectare
Intergovernmental
Panel on Climate
Change

Kilotonne

Acronym

AGB

BGB

BCE

COP

CQe

CN analyser
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GHG
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IPCC

Definition

.A2YI1 aa GdKS

or aerial shoots.

O2y il AYSR 6AGKAY

L A2YF&aa O2yil Ay SR rdofs nid figomésk S

Carbon captured by marine and coastal ecosystemmsSeychelles
taken as seagrass and mangrove

The COP is the supreme decisinaking body of a Conventianin
this context the UNFCCC. All States that are Parties to the
Convention are represented at the COP, at which they review tl
implementation of the Convention and any other legal instrume
that the COP adopts and take decisions necessary to promote
effective implementation of the Convention, including institution
and administrative arrangements.

Unit of measurement used to standardise the climate effects of
various greenhouse gases (GHGs). The conversion factor 3.67
used for organic carbon, which represents the ratio of molecula
weight betweenCarbon DioxideGQ) whichhas a weight o4

and Carbon(C)which has a weight df2 .

A lab instrument used to measuocarbon and nitrogen elemental
concentrations in a given sample (such as soil)

In the context of Blue Carbon Ecosystems (BCE) The amount ¢
carbon stored within an ecosystem, mainly within living and dee
biomass, detritus, soil, or sediments

An area of the ocean, generally extending 200 nautical miles
beyond a nation's territorial sea, within which a coastal nation h
jurisdiction over both living and neliving resources.

Gases that absorb and emit radiant energy within the thermal
infrared range, which can cause the greenhouse effect e.g., cal
dioxide (C@, methane (Chj, nitrous oxide (BD)

Unit of Area. One hectare éxjuivalent to 100 rfy or 0.01 k.
An intergovernmental body of the United Nations. Its job is to

advance scientific knowledge about climate change caused by
human activities.

Unit of weight. One kilotome is equivalent to 100tonnes.
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Elemental symbol for lead, used in the context of this report for
lead 210 £°Pb) radioisotope dating

Unit of weight. One Megagram (4@rams), is equivalent to one
metric tonne.

Emission reductions commitments that countries need to subm
to the United Nations Framework Convention on Climate Chan
(UNFCCC) under the Paris Agreement

The NGGI Is an Inventory submitted to the United Nations In
accordance with the Framework Convention on Climate Chang
The gases Included in the Inventory are carbon dioxide, methat
nitrous oxide hydrofluorocarbons, perfluorocarbons, sulphur
hexafluoride, and nitrogen trifluoride.

Nature-based Solutions leverage nature and the power of healtt
ecosystems to protect people, optimise infrastructure and
safeguard a stable and biodiverse future.

Organic carbon stored within soil or sediment, typically reportec
weight per unit area e.g. tonnes per hectard?). Carbon may
also be found within inorganic material in forms such as calciun
carbonate (CaCfPwhich forms the bones and skeletons of many
marine creatures.

Living or dead animal and plant material.

Elemental symbol for radium, used in the context of this report 1
radium 226 ?°Ra) radioisotope dating

{S2O0KSEtS4Q al NAYyS { LI GAFE ¢

A measure of variance around a mean (average) defined as the
Standard deviation of its sampling distribution or an estimate of
that standard deviation

Unit of Weight one Teragram (¥@rams), is equivalent to a
megaton.

Unit of weight. One tonne is equivalent to one Megagran? (10
grams), as in ty= tonnes of Organic Carbon

International environmental treaty to combat "dangerous humar
interference with the climate system", in part by stabilizing
greenhouse gas concentrations in the atmosphere
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Executive summary

Project Background

During the 2021 United Nations Climate Change Conference(COP26), Glasgow, United
Kingdom, Seychelles committed within the Nationally Determined Contribution (NDC) to map
the full extent of the blue carbon seagrass and mangrove ecosystems within its waters and
measuring their carbon stock values, with the goal of including these ecosystems within the
Seychelle® N a tAreemHouse Gas inventory(NGGI) by 2025. 7The Seychelles Seagrass
Mapping and Carbon AssessmentProjectwas initiated to deliver the seagrass components of
this commitment with the following aims:

HownE

To assess the distribution and extent of seagrass habitats.

To quantify how much carbon is stored in associated below-ground sediments.
To assess the rate at which carbon accumulates.

To build scientific capacity to support future surveys and a blueprint for further
development of seagrass mapping and blue carbon research regionally.

Conclusions andRecommendations

1. Seagrass is a nationally important blue carbon ecosystem for Seychelles.

It covers nearly 160,000 hain area and stores 18.9 million tonnes organic
carbon - equivalentto 69 million tonnes of CO ». Managing and accounting for
Blue Carbon can go some way to offsetting carbon emissions from other sources in
Seychelles,while delivering additional benefits to local economies

. Seychelles has considerableseagrasscarbon stores. The integrity of these stores

requires that the seagrass ecosystem remain s healthy and intact, and the
underlying sediments where most carbon is stored remain undisturbed.

Establishing seabed protection through the Seychelles Marine Spatial Plan
and aligned management is an important first step to delivering the
commitment to protect seagrass as outlined in the Seychelles' NDC .

Spatial protection measures must be supported through robust

commitments to regulation and licencing of specific activities which

directly or indirectly impact the seabed . For example, establishing
development and planning processes and safeguards specific to seagrass, and a
requirement for Environmental Impact Assessment (EIA) in areas where
seagrass habitat is known or is likely to occur. Accounting for any loss or gain
associated with any extraction or seabed alteration will facilitate the

commitment to include seagrass ecosystems within the Seychelles NGGI
by 2025 .
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Summary: SeychelleSeagrassHabitat
and Species Diversity

wly g@f_

¥,

ECOLOGICAMPORTANCE OF SEAGRASS IN sl AL el

t
| - & ~12 species ¥
Seagrasses are marine plants with leaves,roots, and ==/ . fepertad in.Seycheiiss <\

SEYCHELLES

<

1
)

flowers.

Approximately 12 seagrass species occur in

Seychelles with the highest species diversity  in
the I nner (granitic) islands , particularly at Baie
Ste Anne (Praslin), Ste Anne Marine Park, and Au Cap Mahé).

Seagrass provides important ecological services on behalf of fisheries, biodiversity, water
guality, tourism, and coastal protection including:
0 erosion protection,;
important fish habitat ;
nursery grounds for juvenile fishes;
food and habitat for endangered species e.g. sea turtles and dugong; and

0
0
0
0 sequestration (capture) and storage of carbon.

The most diverse seagrass meadow in
Seychelles was found at Baie Ste
Anne, Praslin where at least 7
species were recorded. This is also the

WHERE DO SEAGRASSE
OCCUR IN SEYCHELLES(

largest seagrass meadow in the inner prasil)
A total of 159,920 ha N ;.
(1,599 km?2) of seagrass R
were mapped acrossthe The Inner (granitic) Islands —~—— j\
1.36 million km?2 of contain less than 1% of Seychelles’ Am,a,,(:;'"; Sos

Seagrass habitat, but meadows are

SeychelleHExclusive typically more diverse and
. . dominated by up to 5 species.

Economic Zone (EEZ) using

a combination of satellite

imagery and ground truth o

from eight locations.

Patie ' Costivy

SIP . Assomption (<1%)

Astove (<1%)
-' Coeétivy (2%)
SRS A'Phonse? Bijoutier, St Francois (2%)
Farquhar (2%) -
Aldabra (2%) The Outer (coralline) Islands

Cosmoledo (4%) contain more than 99% of
Lestochesi(6%) Seychelles’ 159,920 ha
Seagrass habitat, but meadows

Mah Platte are dominated by two species -
ane (7%) Thalassodendron ciliatum and
Franey 160,000 Thalassia hemprichii - 33%
(33%) Seychelles’ seagrass is found on the
ha pmgf:knce perimeter of Mahé Plateau, and 30%
(13%) on the Amirantes Bank, primarily in

Amirantes meadows below 10 m water depth.
Bank
(30%)
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Distribution of the total159,920 ha (1,599 km?2) seagrass habitat in Seychelles

Location % of total km 2
Mahé Plateau Rim  (including Bird & Denis islands ) 32.9 527
Amirantes Bank 30.3 485
Providence Bank 12.8 205
Platte Reef 7.1 113
Desroches atoll 5.0 80
Cosmoledo atoll 3.6 58
Aldabra atoll 2.2 35
Farquhar atoll 2.2 35
Alphonse & St Francois atolls 15 24

Coétivy 15 24

Inner (granitic) Islands (*See following table) *0.6 *9Q

Astove atoll 0.3 4
Assomption 0.1 1

*Distribution of the 9 km? seagrass habitat in the Inner (granitic) Islands:

Praslin 0.30 4.80

Mahé 0.14 2.25

Ste Anne Marine Park 0.08 1.27

La Digue 0.02 0.26

Curieuse 0.02 0.25

Other granitic islands  (including Silhouette) <0.01 0.02
CarbonStorage

WHAT IS BLUE CARBON ECOSYSTPTEM  Seagrass and Mangroves sequester
and store Carbon
Blue Carbon EcosystemsBCEs)include coastal

COy - co
ecosystems such as seagrass, mangroves and co co 2 2
tidal marshes that sequester (capture) and 2 ? . COp
2

store large amounts of carbon. COy ACo2 S
Ins hell d : captured by_
In Seychelles, seagrass and mangroves are outen | Photosynthesis
important BCEs released by !

Respiration &

Decomposition |
= P 1) &
9 - | 1%

Carbon that is released into the environment by KA N R
respiration, decomposition, and human pollution S R
from fossil fuels is captured by photosynthesis - v

of the seagrass and mangroves and stored in

the soil and sediments. They may also capture and store organic carbon entering the marine
environment from terrestrial sources.

Carbon sequestered
(stored) in the soil and
sediments
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HOW MUCH CARBON BOUE CARBON 18l 18.870.560'1C
ECOSYSTEMSTORE IN SEYCHELLES? 16f

—
H

96% Blue Carbon stored in
Seychelles is found in the soil and sediments
beneath Seagrass ecosystems which store
18.9 million tonnes of carbon, equivalent to
69 million tonnes of CO5, but storage is slow.
This carbon store takes between 60 and 300
years to accumulate.

s
N

Estimating the amount of carbon that

seagrass store s within both plant tissues

and the associated sediments  , is key to
understanding its role in climate change and

how managing blue carbon ecosystems such

as seagrass might help to address it. In
addition to mapping seagrass, sediment cores and
vegetation samples were collected. These were
analysed using loss on ignition (LOI) and
elemental analysis to determine the organic
carbon content. Combined with habitat mapping, these values can be used to estimate the
total carbon stored 1 the carbon stock. Further radio isotope analysis was conducted to
establish rates of carbon sequestration (i.e. how fast or slow carbon is being stored) allowing
comparison to other sources of carbon emission from the Seychelleseconomy.

-
o

Million tonnes C
[o+]

689,230 tC

LA
VA

Seagrass Mangrove

In Seychelles, two blue carbon ecosystems are recognized by the Intergovernmental Panel
on Climate Change(IPCQ - (1) seagrass and (2) mangroves. 96% of the total organic
carbon stored within blue carbon ecosystems in Seychelles is found beneath
seagrass meadows . The above ground vegetation carbon pools are relatively small and, in
most cases, represent less than 1% of the total seagrass carbon pool. While seagrass
ecosystems store approximately a third the organic carbon per hectare of mangroves,
seagrass account s for more than 98% of Seychelles BCE total .

On average, the seagrass meadows of Seychelles storel18 ANNUAL SEQUESTRATION
tonnes of organic carbon per hectare : the vast majority

within the below ground sediment . The estimated total

stock of organic carbon  (assessed to a maximum depth of

) L
1.2 m) in the seagrass meadows of Seychelles is18.9 million ﬁ ~ m
.

tonnes equivalent to ~ 69 million tonnes of CO > (tCOze).

These carbon stores while large, are vulnerable to loss if
sediments are disturbed. The accumulation rate for 510,000 tCOZ
organic carbon is slow and ranged from 0.35-2.51 tonnes sequestered annually beneath
per hectare per year, with a median accumulation rate of 0.87 seyenglias GoamEss, THis, i

tonnes organic carbon er hectare per year Given rates equivalent to the annual
9 P pery ’ emmisions from Seychelles’

e is

of carbon accumulation this suggests the sediment cores Energy sector as a whole*, and
analysed represent between 60 and 300 years of net more than three times the
carbon accumulation . annual emmisions from the

Transport sector.
Each yearan estimated 510,000 tCO :e is sequestered by

*based median observed sequestration

seagrass ; nearly the same as the annual emissions s, and 2018 emisslone
from across Sey c h e énkrgysertor , and nearly three
times the transport sector (Government of Seychelles 2023) The total carbon stored

(Seychelles Government, 2023)
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therefore approximatesto 1 20 years of current carbon emissions from the energy
sector and 420 years of emissions from the transport sector.

The above estimate s indicate the importance of seagrass habitat and their

potentialforCO >mi ti gati on within Seychell esdyemati onal
should be treated with a degree of caution . Accumulation rates and the total carbon

measured in different environments are highly variable. Sequestration rates should not

be used to justify continuation or increased emissions under dusinessas-usuald b u't

may help Seychelles achieve its netzero emission target by 2050 or before.

Seagrass meadows below 10 m water depth typically store more carbon as the
sediment layer above bedrock is usually thicker. While sediment cores from shallow
water environments are typically shorter, the concentration of organic carbon is often higher.

Seagrass Carbon and the Seychelles Marine Spatial Plan

In its 2021 NDC, Seychelles committed to protect its BCEs; to protect at least 50% of
its seagrass and mangrove ecosystems by 2025, and 100% of seagrass and mangrove
ecosystems by 2030.

Effective spatial management is an important step towards protecting seagrass.

The Seychelles Marine Spatial Plan (SMSP) addresses the 30%larine Protected Area (MPA
commitment made in 2021 and identifies three types of Zone: (1) High Biodiversity
Protection Zone Biodiversity Protection Zone; (2) Medium Biodiversity Protection and
Sustainable Use Zone and (3) Multiple Use Zones. The mapped distribution of seagrass
habitat / associated carbon stores was compared to the distribution of these
three z ones, existing protected areas, and other spatial management measures.

A total of 99.5 % seagrass habitat is found within Zones 1 or 2 (designated

MPAS), or a pre -SMSP protected area. Approximately 2.3 % of seagrass habitat is found
within the existing (pre SMSP) protected areas Approximately 7% of seagrass habitat is
found in Zone 1 7 High Biodiversity Zones. The majority (90%) of seagrass habitat falls
within Zone 2 - Medium Biodiversity Protection and Sustainable Use Zone and gazetted as
sustainable use MPAs Less than 0.5% mapped seagrass was found within Zone 3 - Multiple
Use Zones, principally abutting the granitic inner islands of Mahé, Praslin, and La Digue.

The effectiveness of Seagrass Protection will depend on the types of restrictions
appl ied to potentially damaging activit ies and/ or the location of the  se activit ies.
Given the length of time carbon stores take to accumulate, and the potential for large scale
emissions following damage or disturbance to the habitat and sediments, extraction and
seabed alteration are  likely to be incompatible with  sustainable management and
maintenance of seagrass  and its carbon sequestration capacity . Any such activity
should therefore be sited away from seagrass wherever possible and/or mitigated .

Another concern is that seagrass meadows characterized by thehighest levels of species
diversity (e.g. Baie Ste Anne, Praslin and Au Cap region of Mahé) occur in Zone 3
and do not occur within an existing protected area.
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Introduction

Seagrass ecosystems provide manyimportant benefits to coastal communities (Nordlund et
al. 2016). They protect the shoreline from erosion and provide areas for recreation and
fishing that are of cultural value. Seagrass improves the quality of the water chemistry for
coral reefs by adding oxygen and removing carbon dioxide, thereby reducing acidity on
localized scaleswhich can damage organisms with calcareous skeletons of corals, molluscs
and other invertebrates. Seagrass meadows provide habitats for invertebrates and fish,
including fishes of economic importance. They provide nursery habitat for juv enile fishes, and
food and habitat for endangered species such as sea turtles and dugong. The leafy blades of
seagrass meadows form a dense canopy that slows currents and encourages suspended
material to settle downwards, thereby stabilizing sediments. Dense networks of rhizomes and
roots help anchor seagrasses into the sediment, and store carbon in the woody material and
sediments. For this reason, seagrass as well as the coastal habitats of mangrove and
saltmarsh,ar e oft en r ef er r e dosystems.ast toiuifil theiecritca noleso n 6 e
for both climate change mitigation and adaptation , blue carbon ecosystems need to be
maintained in a healthy and functional state. Globally, these ecosystemsare in critical need
of protection, with approximately 50% lost in the past 100 years.

In the inner islands of Seychelles,especially near Mahé many coastal ecosystems have been
degraded or destroyed due to human activities such as coastal landfill projects, and remain
threatened by coastal development, pollution, warming sea temperatures and ocean
acidification induced by climate change (Republic of Seychelles 2021) Yet many other areas
continue to host significant seagrass meadows Figure 1).

Figurel: Research scientists from Island Conservation Sociey and the University of Oxford surveyisgagrass
meadow (Thalassodendronciliatum ) at Desroches Atoll, Amirantes.

Three parameters are important for an understanding of the potential of seagrass as a
nature-based solution (NbS) that can address climate change through mitigation and/or
adaptation. These are: (1) the distribution and extent of seagrass habitats (2) how much
carbon is stored in associated below-ground sediments, and (3) the rate at which carbon
accumulates. Because seagrass habitats are submerged, they are inherently more
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challenging to study than terrestrial environments. It follows that to reliably estimate the
extent of seagrass habitat, and to quantify the amount of stored carbon within these
habitats, most of which can be found within the underlying sediments, remains challenging.

SeagrassHabitats in Seychelles

The Blue Economy sectors of Seychelles, particularly tourism and fisheries, rely on the
natural capital and services provided by rich coastal ecosystems that include terrestrial
vegetation, freshwater wetlands, mangrove forests, coral reefs and seagrass meadows
(Republic of Seychelles 2021) Most of these coastal ecosystems occur on or adjacent to land
masses, while coral reefs and seagrass habitats can be found at water depths ranging from O
to approximately 30 metres, either located adjacent to land or situated on submerged
plateaus far from shore. Approximately 21,340 km? (2.1 million of ha, or 1.5%) of the
Exclusive Economic Zone EEZ of Seychelles comprises waters less than 30 metres deep
(GEBCO,2020 data).

These coastal ecosystems can be grouped into two geographically distinct regionsin

Seychelles(Figure2) commonly referred t ol emsprisinghighd The | nr
granitic islands situated on the Mahé Plateau, where most of the human population resides
and places high environment al pressure onfn coas:t

low lying coralline atolls and submerged banks, more remote and less accessible, with few

people. Note, within this report seagrass associated withDenis and Bird Island, as well as the

outer rim of the Mahe Plateau is analysedas partofthe 6 ouislandsd6 due t o t he sin
coralline habitats.

Seychelles is a country with extensive seagrass habitats, yet many historical maps of
seagrass lack field validation and there are no /n-situ estimates of the carbon stock held in
these ecosystems. Previouswork, as well as that of this study, indicates that the abundance
and extent of seagrass meadows in the outer islands are greater than those of the inner
islands. In contrast, species diversity is higher in the inner islands, both in terms of species
richness and species evenness.

Approximately 12 seagrass species occur in Seychelles, and all but one of them can be found
in both the inner and outer islands (Figure 3, Table 1). That exception is Enhalus acoroides
which has been documented only in the inner islands. While Enhalus acoroidesis still
dominant at some sites in the inner islands (such as the nearshore of Baie Sainte Anne,
Praslin), at most locations (especially adjacent to Mahé), Enhalus acoroideshas been
extirpated from its previous range and/or reduced to small patches and fragments by coastal
landfill projects. Other genera that are abundant in the inner islands include: Oceana
serrulata, Thalassia hemprichii, Syringodium isoetifolium, Halodule uninervis,
Thalassodendron ciliatum and Halophilaspp. (3-5 species). (Figure 2). In contrast, while all
but Enhalus acoroidesdo occur in the outer islands, only 7halassodendron ciliatumand to a
lesser extent7halassia hemprichiiare clearly dominant there. A more detailed assessment of
seagrass species abundance and distribution is underway as a secondary outcome of the
project but is outside the consideration of this report.
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Figure2: The Seychelleslslands in the Western Indian Ocean. The boundary of the Exclusive Economic Zone is shown in dark blue, with shallower ysateanks, islands
and atolls shown in lighter shades. Inner (granitic) islands including the largest islands\é&hé, Praslin and La Digue are shown in the inset figure.
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Tablel: Comparison of the occurrence andistribution of twelve seagrass species in the Inner Islands and Outer Islands of Seychelles indicating whether the speass h
been reported to occur, and if so whether it tends to dominate meadows or only occur sparsely amongst other more dominantispe* Taxonomy under revision may
be part of Halophila ovalis species complex.

Inner Islands Outer Islands
Family Species Creole Name Reported Dominant Reported Dominant

Enhalus acoroides Gomon zerb gran fey Yes Yes

% Halophila ovalis (complex)* Gomon zerb pti fey oval  Yes Yes

Q

.g Halophila decipiens Yes Yes

©

e

é’ Halophila stipulacea Yes Yes

S L

T Halophila minor* Yes Yes
Thalassia hemprichii Gomon zerb torti Yes Yes Yes Yes
Oceanaserrulata Yes Yes Yes

% Cymodocea rotundata Yes Yes

(&)

§ Halodule uninervis Yes Yes

3 o

g Syringodium isoetifolium Gomon zerb sed Yes Yes Yes

>

= Ruppia maritima Yes

Thalassodendron ciliatum Gomon zerb levantay Yes Yes Yes Yes
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The Seychelles NDC

Nationally Determined Contributions (NDCs)are central to the Paris Agreement of the United
Nations Framework Convention on Climate Change UNFCCGQ. They represent the efforts of
each country to reduce emissions and adapt to the impacts of climate change. The
Seychellesincluded the following commitments and targets specific to seagrass and other
Blue Carbon ecosystems withinthe most recently updated NDC presented at the Glasgow
2021 COP(Republic of Seychelles 2021)

1 Seychelles intends for coastal planning and infrastructure to be regulated at the
national and local level to prioritise t he consi der at ibasedSautionsi bl ue ¢
(NbS) for climate resilience;

1 Seychelles will protect its blue carbon ecosystems, i.e., at least 50% of its seagrass
and mangrove ecosystems by 2025, and 100% of seagrass and mangrove ecosystems
by 2030;

1 Seychelles will establish a longterm monitoring programme for seagrass and
mangrove ecosystemshby 2025 and include the Greerhouse Gas (GHQG sink of
Seychell esd6 blue car bon eGHGEvwerstdaye(NCGG)byi t hi n t |
2025;

1 Seychelles commits to the implementation of its adopted Marine Spatial Plan and the
effecive management of the 30% marine protected
Exclusive Economic Zone

Towards these targets, Seychelles committed to:

1 Mapping the full extent of the blue carbon seagrass and mangrove ecosystems within
its waters and measuring their carbon stock values. These assessments will inform our
goal to include these ecosystems within our GHG inventory by 2025.
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Seychelles Seagras#appingand CarbonAssessmentProject

The Seychelles Seagras Mapping and Carbon AssessmentProjectwas initiated to address

the above commitment and evaluatethec over age and carbon storage
seagrasses3 (Figure 4). The project addresses mapping and carbon data gaps, advances

scientific understanding in the country, provides capacity building to support future surveys

and a blueprint for further development of seagrass mapping and blue carbon research

regionally.

Project goals were achieved through a series of workshops held in the Seychellesbetween
March 2022 and August 2022, an extensive field campaign collecting vegetation samples and
sediment cores acrossmany inner and outer island sites and ground verification data for
national seagrass maps Field operations were severely delayedbecause of national and
international travel and movement restrictions imposed on operations in response to the
Covid-19 pandemic but were successfully conducted between October 2021 and April 2022.
Field data fed into a mapping protocol based on satellite technology. Sediment and
vegetation samples were processed and analysed at the University of Seychelles with
additional analyses conducted at laboratories outside of the country through support of
RAF7020 IAEA AFRA projectwhich adds value to national ambitions and capacity in
Seychelles Information and outputs have been collated and passed to the Seychelles Ministry
of Agriculture, Climate Change and Environment (MACCElongside this report.




Seychelles Seagrass and Carbon Mapping Project

Project will provide the scientific information needed to support country’s
climate action -

W

Seagrass meadows store vast ts of at P arming carbon in their underlying soil and are a nature-
based solution to climate change. To generate a validated countrywide map and carbon stock estimate for

seagrass in Seychelles, researchers will use remote satellite imaging and field data collections. This information
will serve as the scientific baseline for policymakers to include seagrass protections in the country’s Nationally
Determined Contribution (NDC) to the Paris Agreement.

1. Mapping seagrass using
satellite imagery

In the first phase of the project,
researchers collect countrywide satellite
images of the ocean. These images show
the presence of seagrass, along with
other ocean habitats, such as coral reefs.
Because cloud cover and water clarity
can affect the quality of the satellite
imagery, field data is also collected to
differentiate the images.

Figure4: Overview of theSeychelles Seagras$lappingand CarbonAssessmentProject

2. Field data collections on
seagrass meadows

Researchers collect seagrass data
throughout Seychelles, gathering
information on the different species and
density of seagrass, and taking soil core
samples to estimate the carbon stored
beneath the meadows.

3.Datais analyzed to
estimate seagrass extent
and carbon stock

The satellite images and field data are
analyzed and used to produce a high-
accuracy, field-validated map of seagrass
distribution and extent. The soil cores
are analyzed for their carbon content and
used to generate a first-time estimate of
carbon stock for seagrass meadows in
the country.

4. Scientific information
informs policy decisions

This scientific information on the
distribution of seagrass and its
associated carbon stock gives
policymakers the information they need
to include the protection of seagrass in
their NDCs as a nature-based solution to
climate change.
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Methods

The sampling methodologies for carbon estimation follow the recommendations of the
Coastal Blue Carbon manual(Howard et al. 2014) and the revised Intergovernmental Panel
on Climate Change (IPCC) carbon accounting standards for coastal wetlands(IPCC 2013).

The mapping of seagrass area, especially when conducted at large spatial scalesrequired for
national assessmentsinvolves the melding of field ground truth data with satellite imagery.
Direct mapping of carbon is not possible, and therefore relies on cores to sample carbon
stored in subsurface sediments and above ground vegetation. Carbon values estimated for
cores are then interpolated to national estimates based on spatially continuous map data.

Estimating the national carbon stock ("Y& 0&Xdi (&Y€ & &)@dmbines an estimate of the
aerial extent of seagrass habitats ("Y'Q & "Qio i QW) (i.e. a map of seagrass) and an
estimate of organic carbon for a given area of seagrass habitat (6 Yé € €@ ). Total
Carbonis therefore calculated according to Equation 1 below:

YE O&XAT GEYE & & QIYQOQIOGITOD & YE & £ P
Remote Sensing and Mapping

Methods and techniques for mapping tropical marine and coastal environments from satellite
data have been established across coral reef and intertidal habitats (Rowlands et al. 2012;
Purkis et al. 2019). Emerging techniques favour the use of cloud computing environments
such as Google Earth Engine (GEE) tananage the greater handling and computational loads
of analysis (Traganos and Reinartz 2018; Lyons et al. 2020; Mora-Soto et al. 2020). To
deliver seagrass maps for Seychelles, we will build on methods developed in the
Mediterranean Sea(Traganos and Reinartz 2018; Traganos et al. 2018), and since adapted
to specific sites in the Western Indian Ocean (WIO), including in East Africa (Traganos et al.
2022). The work incorporates multi-temporal NICFI PlanetScopeimage mosaics into a
Sentinel-2 workflow providing additional opportunities to increase map accuracy, and
resilience to data gaps as described in Lee et al. (2023).

GROUNDORUTH

Detailed ground survey was conducted at 16 island and atoll locations encompassingthe

inner (Mahé, Praslin and La Digue) and outer islands (Desroches, D'Arros, St Joseph Atoll &

Northern Amirantes Bank, Farquhar, Cosmoledo, Alphonse Group, Astove, and Denis); see

Table 2. Surveys were conducted from a range of vessels and platforms including dive boats,

skiffs, kayaks. Over 50 predominantly Seychelloisresearchers spanningmore than 20

institutions were involved in data gathering ( see OPart ner s ,aquatingécool | abor
~450 surveyor6 days.
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Over 40,000 georeferenced photo quadrats were collected by teams of divers and/or
snorkelers adapting the methodologies utilised during the Allen Coral Atlas mapping project
(Roelfsema et al. 2015); Roelfsema et al. (2021), Figure 5). Photo quadrats were collected
along transects oriented to traverse a range of probable habitat types such as seagrass,
coral, and algae identified from visual interpretation of satellite imagery (Figure 9). In the
case of SCUBA transects, divers typically started at a maximum depth of 25 m on a transect
bearing that ran perpendicular to shore, and at a designated depth that ran parallel to shore
on the designated depth contour between 10 and 5 meters. Photographs were taken from a
downward facing view, between 5 and 7 m apart along the transect. Photographs were
geotagged by cross referencing the time a photo was taken to the time and position (latitude
and longitude) recorded using a GPSwithin a towed surface marker buoy. The ~40,000
photographic images were then analysed using the Coral Net deep learning software
(Beijbom et al. 2015) training a classifier on 79,400 points taken from 1,588 images Figure 6.
Images were annotated by percentage cover of benthic flora, fauna, rock and sediment with
accuracy of classifying sand and seagrassboth over 90%, and an overall accuracy across all
substrate types of 76% ( Figure 6); illustrations of classified images are provided in Figure 7.

When assessing deeper areas, or if restricted by the size of the available survey team, or
where deployment was impractical, georeferenced drop-camera video was collected following
methodologies of Rowlands et al. (2012). Video drops were collected at intervals of between
200 and 300 m depending on the variability of bottom types seen in satellite imagery and
encompassing different depth and exposure regimes (Figure 8). Additional historical/legacy
data, contextual information and maps were provided into the project from various
institutions and individuals including ICS, BERFUNiSey, Ministry of Agriculture, Climate
Change and Environment (MACCE),Seychelles Fishing Authority (SFA, Marine Conservation
Society Seychelles (MCSS), Jeann@ Mortimer and Jude Bijoux. Nonetheless, some gaps in
ground truth remain on the Mahé plateau, Aldabra Atoll, and several other outer island
locations. Benthic data from all field survey s were then classified to classes based on the
dominant cover characteristics of Seagrass, Coral/Algae, Microalgal Mats, Sand, Rock,
Rubble, and a Mixed (co-dominant) class (Figure 9).

To map seagrass habitats at a national scale, satellite images were used, following the

processing workflow outlined in Figure 10. Two types of freely available satellite data were

used: 1) Sentinel-2 imagery from the European Space Agency (ESA), which has a 10 m

image pixel; and 2) The biannual composites of the Surface Reflectance PlanetScope image

product supplied at a 5m pixel resolution through the Norway's International Climate and

Forests Initiative (NICFI) satellite data program. Together these two sensor constellations

deliver an expanding image data stack spanningt he Eart hds ¢t Thegpecdic, t oge
temporal span of satellite data varies depending on historical and ongoing satellite tasking,

but f or many lexteads backdon-2045, dith sagehite revisit times ranging from

1-5 days.
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Table?2: Field data summary
Region Location Sediment  Vegetation/ Drop Georeferenced
cores Root Camera Photo quadrats
Samples Videos
Inner Islands Mahé 16 4 101 16,413
Praslin & La Digue 21 0 0 12,736
Outer Desroches 17 11 212 3,908
Islands
D'Arros, St Joseph 8 8 241 1,732
Atoll & Northern
Amirantes Bank
Farquhar 7 6 63 1,336
Cosmoledo 8 8 40 1,351
Alphonse Group 9 9 95 1,363
Astove 4 4 0 654
Denis 0 0 15* 247
Owen Bank(Mahé 2 0 180 0
Plateau)?
Legacy (Providence Bank 0 0 26° 996
(Various) Platte, Alphonse,
Mahé, Desroches,
D6 Ar Mahés |,
Bank, Bird)
Total 92 50 793 40,736

a Additional data collected in Apr 2024 on Greenpeace Rainbow Warrior Cruise

b egacy data from BRUV video stations and collected before 2021.
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GPS within towed
surface float

Figure5: Collection ofphoto quadratsused inground truthingand data analysis.Photo quadratsare collected by a
surveyteam using SCUBAr snorkel. Transect bearings ardollowed using a compassbearing or visible landmark.
Photographs are geotagged using a towed GPBhoto quadrats are takenfrom a vertical position abovehe seabed,
with a plumbline used to ensure quadrat photogquate to al m ground distancein the shortestdimensiond see
Roelfsema et al. (2015)for further detailson method

Confusion matrix for full labelset (acc:75.7, n: 9043)
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Figure6 Classification of georeferenced photoquadrats (upper left) using Coral Net; (upper rigit)e classifier is
trained by theanalystand improves in accuracy as more training images and points are classified; (lower left)
confusion matrix ofbenthic classes.
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Figure7 Cover of different benthic (sea floor)types: (upperpanel) 100% cover ofsand, rubble, macroalgae, coral,
algal turf; (lower pane) 10-100% cover ofseagrass(various speciesshownin 10% increments
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Figure8: Drop cameravideo. Percent cover is calculated in broad benthic classes based on cover in bottom region of
unique video frames sampled along 10 m transects, with individual transects separated by at least 15 m.
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Figure9: Examples of transect and drogamera data classified for two different locations (left) Anse Aux Piridahé;
(right) Astove atoll.
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SEAGRASS MAPPING
Image preprocessing

Prior to classification, the initial stack of satellite imagery was processed through several
filtering and pre-processing steps 9 (Figure 10). For a given region, an initial multi -temporal
stack of Sentinel-2 (S2) Level-2A (L2A) Surface Reflectance dataproduct was assembled
within Google Earth Engine (GEB. Images were then be filtered for cloud cover, removing
scenesfrom the image archive with more than 25% cloud cover. Additional pixels flagged as
clouds by the image providersécloud detection algorithm (6 Qu a |l i t y 6iAosdulags) n c e
were then removed from each scene. The stack of images was then reduced to a single
image mosaic based on the 20" percentile value of each image pixel. This multi-temporal
approach to pre-processingis an effective means to filter light and dark artefacts, delivering
a seamless mosaic across multiple scenes, anccircumventing the challenge of tidal ranges as
the lower 20% reflectance composite is the quantitative analogue of a low tide composite.

NICFI PlanetScope NICFI data from 2015-2020 were also used to create an image composite.
An interval mean of the 10" percentile and median (50" percentile) was used to reduce both
the cloud shadows and sun glint on the nationally aggregated composite. While the images
were atmospherically corrected based on terrestrial models, previous studies in East Africa
showed that the atmospherically corrected surface reflectance could also be used for
seagrass mapping(Traganos et al. 2022). The surface reflectance image composite was
assumed to be the normalised water leaving reflectance and was then divided by pi to obtain
sea surface water leaving reflectance. Depth invariant bands and normalised difference
bands of the four spectral bands (blue, green, red, NIR) were included to increase the

feature space used to classify benthic habitats on the satellite imagery.
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Figure10: Preprocessing and classification workflow for satellite imagery through to a validated map product

Image masking

Satellite based techniques for seagrass mapping are depth limited by the optical properties of

the water. Where water is calm and clear, seagrass systems may be imaged to a maximum

depth of ~30m, while turbid conditions may obscure the seabed or reduce the depth of

effective light penetration. The image composite was therefore masked for land and deep

water, to focus analysis on shall ow waters whet
workflows (Traganos et al. 2022).,, may be further supplemented by historical map data to

determine the areas of interest, as was recently conducted in Seychelles. Use of such

automated workflows also serve to highlight any image or data quality gaps, for which

additional imagery may be required. A Green-NIR NDW!I band was used in conjunction with

an Otsuds threshold as an initial pracogeess t o m:
saturation-brightness value (HS\) transformation was also obtained, and the HSV bands
wereusedtohelpident i fy O6deep water pixel sb.

RegionalClassification

Image characteristics were found to vary latitudinally and away from the inner islands
(largely in response to cloud effects and data availability). It was therefore useful to split the
EEZ of Seychelles). into three geographic regions for classification purposes. These are:
North (Mahé Plateau including the Inner Islands), Central (Amirantes, Platte, Coétivy and
Alphonse group) and Southern (Southern islands including Aldabra, Cosmoledo, Providence
Bank and Farquhar groups), see Figure 11.
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North
(Mahe Plateau)

~ Central
(Amirantes, Alphonse
group, Platte, Coetivy)

Southern
(Aldabra group and
Farquhar groups)

Aldabra group

MODIS satellite mosaic
Seychelles EEZ

Figure1l North, Central and Southern gographic regions used in model developmemverlayingMODIS satellite
cloud coverestimates across the Seychelles EEBrighter shade indicates higher proportion of cloud cover in a
region

As the ground truth data included GPS trackswith individual points within close to each other
(1-5 m), the dataset was thinned out by selecting only the mod al class per NICFI Planetscope
pixel. Additional points were created using expert knowledge to improve the spatial
representation of each class. A bathymetry threshold of 15 m, identified using the A llen Coral
Atlas benthic map, was then used to divide the classes into their shallower and deeper
subclasses.The classes were randomly split into training and test dataset by an 80:20 ratio.
The training data was then normalised by retaining only values between the 5™ and 90™
percentile to remove anomalous points. No normalisation was performed on the test dataset
to maintain the strictness of the validation test. Image bands spanning the visible spectrum
(443i705 nm), textural dat amelrics froenrthe pre-processedimaige r der
composite are then analysed along with field ground truth data and run via a machine
learning Random Forest (RF) classifier within a machine learning framework. The Random
Forest model was applied viathe smileRandomForest function (number of trees = 50) in
Google Earth Engine. Following, the accuracies werecalculated.

Areas of the outer rim were mapped through a combination of NICFI PlanetScope, and
Sentinel-2 and occasionally Landsatdata, however there remained cloud cover and image
guality issues in some areas. In such cases, the dense seagrasspolygons created for the
SeychellesMSP were accepted where they correlated to discernible seafloor featuresor
discernable features were manually digitised if providing good congruence through to areas
mapped directly from NICFI PlanetScope or Sentinel2 data and supported by field survey.

This approach is reliable for processing large satellite data, handling collinearity and
nonlinearity between predictor variables, and proving robust against overestimates and noise
in the input data. The approach has delivered robust results in local -to-global remote sensed




Methods - Page| 22

sensing-based mapping within both local and cloud environments (Traganos and Reinartz
2018; Lyons et al. 2020; Traganos et al. 2022; Rowlands et al. In Prep). The output is a
spatially explicit seagrass map layer. This data layer can be subjected to further validation to
identify and correct any mapping errors and amend the classification approach. In the
Seychelles case study, for example differences were noted in spectral character of imagery
across depth and latitude resulting in development of nuanced models accounting for these
differences (Rowlands et al. In Prep), while work in East Africa highlights the need for
consideration of turbidity gradients (Traganos et al. 2022). Final map products have been
delivered to MACCEIn GIS-ready data formats suitable for use by a variety of stakeholders.

CarbonAssessment
SEDIMENT CORES

A total of 90 undisturbed sediment cores were taken across the entire subtidal area using a
Universal Corer® 1(Figure 12; Aquatic Research Instruments - 68 mm internal diameter, 120
cm long), from eight locations distributed along a latitudinal gradient (Figure 13). The corer
was pushed, then hammered into the sediment to a depth of 1 20 cm or until bedrock was
struck (i.e., depth of maximum penetration or refusal). The corer was then retrieved, and the
intact sediment core was taken to the shore to be extruded. Becauseaccesswas easier to for
coring in shallower environments, coring effort was skewed towards shallower depths,
though across the span of the project most depths were cored at least once 3 (Figure 14). In
shallow water depths a full range of depths of penetration were recorded from a few
centimetres to the maximum corer length (120 cm), In depths exceeding ~10 m however
most cores penetrated at least 50 cm into the of sediment 4 (Figure 15). Cores were
extruded and sliced every centimetre in the top 20 cm with a ceramic blade, then every 2 cm
down to the bottom of the core 5 (Figure 16). Samples were preserved in pre-labelled zip
bags in darkness and at 4°C. For every sample, the fresh and the dry weights were
determined after drying at 60 °C (72h to 96h) to a constant weight.

The dry bulk density ( DBDin g/cm?3) was computed according to Equation 2 and 3:
Oif HQWO Qwdn®Q

06 0Q) & e T e T
WE 0 080'QE QDG N& 6
where,
WéE 0D E QDG N @& “1 OQRBMOET QI ME OMI & QoG

Measurements of barrel length, depth of penetration and length of retrieved core were
collected to compute a core averaged 0 € & 1 @ woEQEIE'Q Q6 Q&g dach core according
to Equation 4.

LQECON QO 1 "GN

6€an OOERIEQROGBS ¢4 ————— .
d QAMD Y QE QoI wa Q¢ ¢




Methods - Page| 23

g = \ T 4
Figure12: Collection of sediment cores in different environments using théniversal Corer® (Aquatic Research
Instruments - 68 mm internal diameter, 120 cm long)
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Figure13: Eight locations where sediment cores were collected duritige field work phase of the project.
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- Coring effort by depth
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Figure14: Histogram of coring effort showing the number of cores collected at each depth (1m depth bins). Depth is
the nontide adjusted depth, as recorded at time of sampling.
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Figure15: Depth of penetration (~depth of refusal) achieved for cores collected at different water depths shown for 2
m depth bins.
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PLANTBIOMASS

Above ground vegetation and detritus samples were collected at most sites sampled (Figure

17). In most cases a 30 x 30 cm quadrat was used. Leaves and stems were cut flush to the

seabed using a dive knife and collected into a sample bag. Surface detritus falling within the
guadrat was also collected. These ygyva8gedaul bnpl
sampl esd col | emihteril diaseienRyC @ipe tolerfollowing methods

described in Howard et al. (2014), placed over an area assessed as representative of the site

sampled for sediment. The full plant samples were separated into carbon pools comprising

roots, shoots, rhizomes, and leaves (separated where possible by species) as well as detritus

and epibionts. Samples were dried at 60°C (72h to 96h) to a constant weight and finely

chopped in a food processor.
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Figurel17: Sampling above and below ground biomass and detritussing a 10 cm PVC pipe and a 30 x 30 cm
quadrat.

CARBON ANALYSIS

Seychellesseagrasses are composed of tropical species growing in calcareous sediments
(soil). The organic carbon (6 ) content of a soil sample can be measured by using either an
automated elemental analyser where the sample is combusted in a furnace and the detector
returns the amount of CO. resulting from the oxidation of the organic matter. Another
approach that we used consists in a combination of elemental analysis and or using Loss on
Ignition (LOI) where the sample is combusted into ash in a muffle furnace. The loss of
weight is assumed to be organic matter, from which organic carbon is determined using the
empirical relationship built on a subset of representative samples assessed usingby
elemental analysis. While a global empirical relationship is commonly used as a Tier 1
approach (Howard et al. 2014), best practice in-line with a Tier 2-3 IPCC approachwe aimed
at is to derive the locally relevant empirical relationship (Howard et al. 2014) . Therefore,




Methods - Page| 27

while all 90 cores were analysed using the more cost effective LOI method, 89 sub-samples
from 13 cores were also assessedusing an elemental analyser to confirm an appropriate
empirical model for Seychelles Sequestration rates (i.e. the rate at which carbon is
accumulated in the seabed) which was assessedusing the lead-210 (>1°Pb) method for 23
cores.

Loss On Ignition (LOI)

A subsample of ~1.00 g of each slice was homogenised by hand in a mortar, dried overnight
at 105°C, transferred into pre-weighed ceramic crucibles (Haldenwanger© 79C-3) and
weighed with an analytical scale (AND GH300) to the precision of a tenth of milligram

(Ol QN ) (Figure 18).

Percent Organic Matter (OM%) was computed as the percent change in weight of the dried
sample after ashing at 550°C for 6 hours in a muffle furnace, described as LOlsso in Heiri et
al. (2001) see Equation 5:
560 Of Q@O 0Oi 0QWN - !
01 G Q@0 P

The calcium carbonate (CaCQ) component of the sample was computed as the change in
weight of a sample after further combustion at 950°C for 2 hours. During this process, CaCQ
is converted into quicklime (CaO), see Equation 6:
560 Oi Q@D Oi Q@0 S
01 & Q'@n P @

Assuming a weight of 100.09 g mol'! for CaCQ and 56.08 g mol'! for CaO, the weight loss
by LOI at 950°C was multiplied by 1.785 to theoretically equal the calcium carbonate content
in the original sample. Organic matter and calcium carbonate (OM% and CaCQ%) are
expressed as a percentage of the dry mass of each sample. Soil carbon density was
calculated for all the soil subsamples in each core and summed. The same methodology was
applied to vegetation samples collected at the same location to obtain their relative OM%
(and CaCQ% when applicable, e.g. for the calcareous Halimedaalgae).

Carbon estimates are presented for a maximum decompresseddepth of 100 cm or a
minimum depth of 30 cm, depending on the depth at which substrate resistance was met.
decompressed Sme studies and sampling guides recommend extrapolating data to 1 m (to
permit global comparison). This was not possible in most cases due to the relatively shallow
sediment accumulation depth. Our cores and probes typically reached depth of refusal at
shallower than 1m - especially on geologic features such as backreefs. Thus, thevalues
presented are a more robust and true assessment of the carbon stocks in study area.
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Figure18: Processing of soil and vegetation samples at the University of Seychelles
Elemental Analysis (EA)

Elemental analysisfor Carbon, Hydrogen and Nitrogen (CHN) was conducted on 13 cores,
assessing89 samples spanning a range of depths below surface, with a pproximately 15g
dried sediment samples shipped to the University Hawaii Hilo laboratory for analysis. Samples
were acidified and subjected to elemental analysis to determine the organic and inorganic
carbon component. A further 17 vegetative material samples of leaves and stems (n = 14)
and roots and rhizomes (n = 3) were also analysed. As recommended in (Howard et al.
2014). The organic matter content (Corg) of sediment was computed, using the locally
derived empirical relationship (Equation 10 in the results section), but also discussed in
relation to the global relationship described in (Fourqurean et al. 2012).

Carbon squestrationrates

An assessment of sediment accumulation ratesover the past decade/century was made by
assessing23 sediment cores using excessLead210 accumulation (?1°Pb) method (Arias-Ortiz
et al. 2018a). The sediment cores that had been sliced every 1 or 2 cm, dried were sieved at
63 m to conduct the analyses in the fine (clay) fraction. The concentrations of 21°Pb along
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the cores were determined through the analysis of its granddaughter Polonium-210 (?'°Po)
by alpha spectrometry after addition of Polonium-209 (?°°Po) as an internal tracer and
digestion in acid media using an analytical microwave (SanchezCabeza et al. 1998). Some
samples from each core were analysed by gamma spectrometry to determine the
concentrations of Radium-226 (°?°Ra). The concentrations of excess ?1°Pb used to apply the
age models were determined as the difference between total 21°Pb and ??°Ra (supported
210ph) as described in (Krishnaswamy et al. 1971; Arias-Ortiz et al. 2018b).




Results

An initial interpretation and presentation of results is provided below. A more detailed and
exhaustive analysis of the data will be completed and submitted for publication in an
academic journal in Spring 2023 (Rowlands et al., in prep) and should be referenced as the
definitive output of the project .

Habitat Mapping

A total of 1,599 km2 (159,920 ha) seagrass were mapped across Seychelles Figure 19),
however seagrass habitat was not distributed evenly across the geographic regions studied.

In the Northern region ( Mahé Plateau; Figure 20) the majority of seagrass was found on the
outer rim of the platform where 52,661 ha of seagrass habitat were mapped. Seagrasswas
less abundant in the granitic inner islands compared to similar sized systems in the coralline
outer islands, with seagrasstending to be limited to sheltered reef flats, and bays. Around
Mahé, the most extensive seagrass beds were found near Anse Aux Pins(Au Cap), Baie
Ternay, ile Therese, and in Saint Anne Marine National Park While the majority of seagrass
was still shallow (< 2 m depth) in the shallows between Sainte-Anne and Cerf Islands, some
of the deeper seagrass habitat of the inner islands was found in the marine park with small
patches located up to 10 m depth. Praslin had the most extensive seagrass habitat of the
inner islands, particularly at Grande Anse, and Baie Saine-Anne with mixed species seagrass
beds extending to about 8 m depth . At Silhouette, seagrasswas reported at a few locations
at low densities (<10% cover) , often intermixed with macroalgae , and with patch sizes below
the minimum mapping unit of 10m 2. Thus, while known to be present, no seagrass was
mapped for this location.

The Central region (Amirante, Platte and Coétivy) contained the most extensive seagrass
habitat (Figure 21), with 72,582 ha seagrass mapped. Seagrasswith the community
dominated by Thalassiahemprichii was the prevalent habitat on shallow reef flat areas, and
close to islands. The most extensive seagrass areas however comprised 7halassodendron
ciliatum meadows found at depths below 5 m and spanning much of the Amirantes Bank,
and Desroches Atoll

In the Southern region (Aldabra and Farquhar groups) (Figure 22), a total of 33,793 ha of
seagrass were mapped Seagrass was particularly prevalenton Providence Bank(20,477 ha),
but also Cosmoledo(5,800 ha), Aldabra (3,495 ha), and Farquhar (3,493 ha). For Providence
Bank much seagrasswas mapped on the backreef, and shallow ribbon reefs towards the
centre of the platform. Cosmoledo and Aldabra also hadextensive seagrassin sheltered
areas inside the atolls.




Importance: Seagrass meadows can sequester and store

What is Seag rass and carbon, but provide many ecosystem services besides. These
i services include important fish habitat, nursery grounds for
where is it found found? juvenile fishes, and food and habitat for endangered species

such as sea turtles and dugong
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Figure19: Reportedspecies and aea of seagrass habitat mappedicross SeychellesThe majority of Seagrass
habitat is located in the Outer (coralline) islands, howeveseagrass meadows in the inner islands are often more
species rich (seeFigure20 -Figure22 and Table3 for full details).

COMPARISON TO OTHER STUDIES

The total of 1,599 km? (159,920 ha) seagrass is estimated for Seychelles(Table 3). This
estimate is much lower than the ~2 million ha previously estimated through the Seychelles
Marine Spatial Plan (SMSPB desk top mapping exercise (The Nature Conservancy 2022), but
higher than recently published (2022) estimates for Seychelles through the Allen Coral Atlas
(ACA) mapsof ~26,00 0 ha (Table 3). In the case of the SMSP mapping, field data collected
under the present project highlights where discrepancies and inaccuracies occur. The SMSP
mapping suggests large areas of Seagrass in ageeper areas of the Mahé Plateau below ~20m,
however groundtruth collected or collated under the auspices of the present study suggests
seagrassis in fact rare and infrequent in this area. Differences to the ACAmaps are partially
explained by the ACAmapping limiting their work to waters above ~10m , which excludes the
majority of seagrass habitat in Seychelles.




Figure20: Seagrass maps fothe Northern Region(Mahé Plateau) including: A)Praslin andCurieuse; B)La Digue C)Mahé; D) Ste. Anne, Cerf & Longand E)Outer
Plateau Rim




















































































