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Editorial

New ideas about conservation
and restoration

The history of many ocean islands after human
settlement is similar. It starts with exploitation
(often over-exploitation) of any plants and animals
that can be eaten or utilised, clearing of land, and
introduction of new foreign species. What follows
(at least in more recent settlements) is either abrupt
or gradual change into something different from the
original ecosystem. The changes may be so severe
that the ecosystem no longer resembles its original
state, e.g. when dominated by alien species such as
large tracts of Cinnamon forests in the Seychelles.
Some areas may escape total destruction, because
they are difficult to access, such as mountain tops, or
because there is nothing worth exploiting. However,
many habitats have a chequered history, with some
destruction or direct modification followed by periods
of recovery and relatively little interference by
humans. Can such areas be considered ‘natural’ or
not? What about the effects of introduced species
which have become invasive and modified the
habitat even though human actions are less severe?

Some of these conundrums have been receiving
more attention recently, as can be seen in a book
called Novel Ecosystems, published last year (Hobbs
et al. 2013). When can an ecosystem be considered
so far removed from its original state that it has now
flipped’ into a very different state, with different
organisms and interactions and perhaps even
physical and chemical state. Or is there some kind of
continuum between the original and the novel? And
if we wish to protect the native species and habitats
that remain, how do we do this on islands which have
been much modified by human actions?

In this issue of Kapisen we review different
approaches to saving our unique flora and fauna
in a much changed landscape. These methods
range from strict protection of remaining hotspots of
endemic biodiversity by establishing new protected
areas (p. 4) to understanding the novelty of today’s
Seychelles ecosystems and managing them in new
ways (p. 3, p. 6), including marine ones such as
seagrass beds (p. 10) and coral reefs (p. 8). We have
transformed our islands to such a degree that new
conservation approaches are needed, and novel
ecosystems are integrated into our conservation
strategies (p. 4, p. 9). But this does not mean that
old conservation ideas are outdated; in particular,
protecting remaining natural areas from further
habitat destruction (p. 5, p. 11), managing invasive

species (p. 11 and Annex on p. 24) and preventing
the introduction of new ones (p. 14), especially pests
and diseases, remains essential.

Also included is an Activity page based on the theme
of this issue (p. 13), together with our usual PCA
News (p. 15), Notes from the Field (p. 18) and a list
of New Literature (p. 22).

Editorial Team: Katy Beaver, Eva Schumacher and
Christoph Kueffer

Reference:

Hobbs RJ, Higgs ES & Hall CM Eds (2013) Novel
Ecosystems - Intervening in the New Ecological
World Order. Wiley-Blackwell

Cover photo: Alien species dominate most forests (H
Elzein).
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Novel Ecosystems

Novel ecosystems and their

management in Seychelles

Katy Beaver, James Mougal, Christoph Kueffer
PCA members
kbeaver@seychelles.net

Seychelles is an example to the world in terms of the
amount of land given protected status (now almost
50%) and in the fact that environmental education
has been in the national school curriculum for
more than 20 years. However, although the granitic
Seychelles islands are mostly re-clothed in forest, the
effects of human activities are everywhere. Invasive
trees such as Cinnamon and Albizia characterise
our forests, and non-native rats are everywhere. Is
protection of land the right answer when much of
that land is already highly modified?

Let us take small islands as an example. Many of the
small granitic islands of the Seychelles were settled
and turned into coconut plantations, with palms being
planted up to an altitude of 200m where possible.
Thus, the native vegetation was destroyed in all but
the rockiest areas where a few native species could
survive, and sometimes along the coastal edges.
But a few remained rat-free and therefore were also
occupied by seabird species, often exploited for
their eggs or young. The terrestrial ecosystem of
such islands had therefore changed into something
very different from the original - a novel ecosystem.
Several were turned into nature reserves in the 1970s
to protect the seabirds and other wildlife that had
survived because of the absence of rats. Because
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Seychelles granitic island mountain slopes are dominated by alien tree species (K Beaver).

of their status it was worthwhile to try to ‘turn the
clock back’ by removing alien plants and animals as
far as possible, replanting with native species and
introducing rare bird species that require conservation
measures. It takes a tremendous amount of effort
and time but on a small island of 20-30 hectares,
much progress can be made e.g. Cousine, Cousin.
Even on larger islands that are rat-free, or from which
rats and cats can be eradicated, it is possible to re-
establish at least some native vegetation and animal
species, but because often the past ecosystem is
unknown and there are no islands free of human
influence, the newly established habitats are really
something new and not natural at all, e.g. parts of
Aride, Fregate, North. Nevertheless they may form
semi-natural refuges for endemic species and may
gradually develop into new habitats.

But for the main granitic islands such as Mahé
or Praslin, where early deforestation resulted in
cinnamon-dominated forests in the mountains, and
construction and agriculture changed all the coastal
lowlands and lower hills, the situation is made worse
by the presence of numerous alien animals and plants,
and a multitude of pest and disease species. In this
case, simple protection cannot be the main answer,
and restoration to a ‘historical state’ is practically
impossible over whole mountains: Cinnamon forms
70-90% of the forest trees in some areas! It would
take massive labour and funds to restore - and to
what? Because again it would be an ‘artificial’ habitat,
partly because we do not yet understand enough
about species requirements, natural succession and
interactions between species of flora and fauna. And
new species continue to enter the country, creating
further challenges.
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Restoration of small islands allows for the introduction

of rare endemic birds (e.g. Seychelles Magpie Robin) (K
Beaver).

Perhaps we should look at these novel ecosystems
in a different way - not try to restore them to some
artificial ‘natural’ system but take new approaches
which create, for example, small areas where alien
species are controlled and native species allowed
to re-establish, after which native seed dispersers
will promote their spread (see page 7). This does
not negate a more traditional approach, e.g. in high
mountain areas which have been less influenced
by human factors and invasive species, and where
strict protection and/or minimal restoration can lead

Key Biodiversity Areas

to faster positive results. There are limiting factors for
high mountain areas though; access is difficult, and
extreme precaution, dedicated workers and plenty of
funding would be essential. Is this possible?

Nevertheless, such an approach is being tried in
selected rocky outcrops (inselbergs - known as
‘glacis’ in Seychelles) (see page 6). This habitat is
extremely harsh, relatively few alien species do well
and each area is relatively isolated from the others,
on summits or steep hill slopes. Some are more
invaded by alien plants than others and experimental
restoration is currently taking place with a more
holistic ecosystem approach that hopefully will allow
better habitat resilience to develop.
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Kueffer C, Beaver K & Mougal J (2013) Management
of novel ecosystems in the Seychelles, p. 228-238 in
Hobbs, RJ et al. Eds ‘Novel Ecosystems - Intervening in
the New Ecological World Order’. Wiley-Blackwell

Kueffer C & Kaiser-Bunbury C (2014) Reconciling
conflicting perspectives for biodiversity conservation
in the Anthropocene. Frontiers in Ecology and the
Environment, in press doi:10.1890/120201

Key Biodiversity Areas (KBA) —
the implications for conservation

Elvina Henriette, Biodiversity Consultant -

Conservation Biologist, Seychelles
elvinahenr@gmail.com

The conservation of naturalresources and biodiversity
has long been advocated in the Seychelles starting
with the decrees of de Malavois in the late 1780s
(McAteer, 2002), although often not practised
until more recently. In the mid 20" Century, nature
reserves were created to conserve specific species
e.g. the Coco-de-mer, seabirds and tortoises. From
the 1960’s onwards, laws were enacted to protect
areas of scientific and cultural interest (Nevill, 2010).
However, there are currently deficiencies in the
establishment of protected areas. An overarching
policy is yet to be approved and implemented, and
there is a need to establish science-based criteria
for prioritisation and designation of protected areas.

This can be done using methods that allow for
biodiversity assessment of key areas based on the
presence of species of special concern or on critical
habitats, as developed under the recent GoS-GEF-
UNDP Key Biodiversity Area (KBA) project.

The KBA project was initiated in 2011 to identify
terrestrial sites of biodiversity importance for
conservation action (and to eventually expand
protected areas) on the granitic islands. The
identification of key biodiversity sites was achieved
through biodiversity inventories of species of special
concern known as KBA species (endemic, rare,
threatened, restricted range); the compilation and
mapping of the occurrence of the selected species
and the prioritisation of key sites based on the
occurrence of these species of special concern. Of
the KBA species considered to be well inventoried
and to have important conservation value, 776 were
selected. For these species, 5493 plant records and
2672 animal records were compiled using literature,
existing specimens, and new field inventories. The
data was incorporated into the Herbarium-KBA
database which constituted a total of 21,000 entries
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Lower montane forest above 550m at Montagne Planneau
showing the dominance of native plants (E Henriette).

used to determine species distribution, the pattern of
conservation values and to priorities KBAs (Senterre
et al., 2013).

The KBA project made a major contribution to
exploration of biodiversity and taxonomic knowledge
and several discoveries were made. These included:
17 native plant species newly recorded for the flora
of Seychelles and the rediscovery of 15 plant species
not seen for many years - as long as a century - (most
of which were ferns in both cases); 10 new records
of animal species (most of which were freshwater
organisms) including a species of crab new to
science (Scandarma sp.); new localities for 2 animal
species (an endemic fish and a centipede); 4 animal
species that were previously recorded but with
genetic/morphological differences in populations (3
freshwater organisms and a reptile); and 2 species
of invertebrates with restricted range but discovered
in distinct habitats. The new taxonomic discoveries
indicate the importance of undertaking biodiversity
inventories, especially of under-explored areas
such as Montagne Planneau and Montagne Anse
Major (Mah¢), Pointe Civine and Grand Congomon
(Silhouette) and Fond Azore (Praslin); and of under-
studied taxa such as mosses. This is of primordial
importance for the faunal species, for which most of
the re-discoveries were made in freshwater habitats.

Implications for conservation

The project identified several areas of high
conservation value based on the occurrence of
species of special concern. A total of 2,169 ha is
considered as priority for extension of the current
system of protected areas: Montagne Planneau

Key Biodiversity Areas

range, Montagne Corail-Collines du Sud, Montagne
Bralée-Piton de I'Eboulis (Mahé), and Southern
slopes of Fond d’Azore (Praslin). These are areas
that have been less impacted by human activities
and cannot be considered as novel ecosystems as
they still host a higher proportion of native species
relative to introduced ones. Such areas are therefore
important to preserve (and perhaps restore) as
examples of what the original habitats were like.

Most importantly, data collected through the study
were used to prioritise the system of protected areas
and other key (non-protected) biodiversity areas.
Such vital information based on data collection and
knowledge through biodiversity assessment can
be used by the Government to review the current
system of protected areas (PAs), re-evaluate existing
protected areas and their boundaries, and propose
new KBAs. In addition, there is a need to develop
the ecosystem approach and integrate ecosystem
criteria into the protected area system. For example:
Which are the rarest habitats? What is the diversity
of habitats within the different KBAs or PAs? This
would hopefully allow for an effective and science-
based application of the ecosystem approach such
that the national protected area networks cover
viable and representative areas of the country’s full
spectrum of habitats and are functionally integrated
into the broader land and seascapes of the country.

The KBA project has now made available the KBA
database which is a powerful tool that can be
used alongside further biodiversity assessments
for decision-making processes and land-use
planning. In other words, the KBA database provides
information needed to assess the conservation value
of a site and hence assist in decision-making and
research purposes. The KBA study recommends
the ongoing development of both the KBA database
and biodiversity assessments, further research
on taxonomy and on the patterns of biodiversity
conservation.
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Inselbergs

How do pollinators and seed
dispersers respond to restoration
of inselberg (glacis) vegetation?

Christopher Kaiser-Bunbury
Ecological Networks, TU Darmstadt, Germany

ckaiser-bunbury@pbio.tu-darmstadt.de

James Mougal
Seychelles National Parks Authority

One commonly used method to address biodiversity
loss on islands is to restore degraded habitats.
Degradation can be the result of intensive land
use, fragmentation, fire and alien invasive species.
Depending on the intensity and the spatial extent
of the human impacts, habitat restoration can make
use of a variety of techniques. In Seychelles, for
example, the areas of restored habitat range from
entire islands such as Cousine and Aride, to parts
of islands such as North Island and Denis, to small
patches of 50 x 50m in upland cinnamon forest at
Mare aux Cochon on Mahé. Most habitat restoration
programmes focus on the control or removal of alien
plant species and the planting of native species in
these areas. An intact forest, however, consists of
more than just native plant species. Animals too are
critical for the long-term survival of the native plant
species, by providing essential services such as
pollination, seed dispersal and protection against
herbivores. The presence and diversity of these
animals therefore provides a good measure of the
success of any restoration programme.

_________

Plate 1 Restoration team at Trois Fréres glacis (C Kaiser-
Bunbury).

In 2010 we launched a collaborative project, with
international scientists and local counterparts, to
experimentally investigate the impact of habitat
restoration on the integrity of the ecosystem. The main
aim of the study was to determine whether habitat
restoration is able to reverse the effects of plant
invasion on native plant and animal communities. We
address this overarching question by studying plant-
pollinator and plant-seed disperser interactions, so-
called mutualistic relationships. Then we use network
analysis (a set of specific mathematics) to shed light
on how interactions between native animals and
plants recover from two major disturbances: firstly
the native plants were dominated by alien invasive
species, then secondly they have to adapt to the
removal of these alien invasive plant species after
the restoration efforts. The project is funded by the
Seychelles Environmental Trust Fund, the Swiss
National Science Foundation, and the German
Research Foundation.

Inthis study we focused on graniticinselbergs (glacis).
Although habitat clearance and invasive species
have permanently changed the character of most
native plant communities in Seychelles, inselbergs,
scattered across Mahé, have remained largely intact
and act now as disconnected pockets of native
plant communities surrounded by habitats which
are dominated by alien species. We selected eight
inselberg communities on Mahé for the experiment
and divided them into two groups: restored and
unrestored inselbergs. Prior to the restoration, in
2010/11 we conducted extensive trials across three
inselberg communities to test the effectiveness of
different plant removal techniques on alien invasive
plants and to see whether these techniques had any
non-target effects on native plants. The trials showed
that although neighbouring native plants are affected
by the removal of invasive plants, this effect did not
differ between areas with and without herbicide
application on cut stumps. Further, we could show
that a lower than recommended concentration of
herbicide can be used to kill the plant if the stem
is cut very close to the ground and immediately
sprayed with a relatively small amount of herbicide.

Based on these findings, we conducted the
restoration of four inselberg plant communities
between November 2011 and February 2012. In total,
a team of 7-10 invasive species specialists (Plate 1)
removed approximately 40,000 invasive plants and
planted 2,000 native seedlings. The removal of the
invasive plants altered the habitat significantly (Plate
2). As a consequence of the long drought between
March and August 2012 many of the planted
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seedlings, however, did not survive. A first monitoring
carried out shortly after the intervention showed that
the removal of invasives had proved successful. For
example, adult native plants in restored communities
produced particularly large fruit crops compared
to unrestored sites, probably due to the reduced
competition for water and resources at sites where
all invasives had been removed. The large fruit set
of native plants at the restored inselbergs triggered
questions on whether the fruits attracted more
and different seed disperser species to restored
inselbergs as compared to unrestored inselbergs.
Two Master students from the University of Zurich,
Rachel Taylor and Nina Thirlimann (co-supervised
by Dennis Hansen), investigated these questions
during a 4-month research project between March
and June 2012. While the students could not find any
evidence for a change in seed disperser behaviour
as a consequence of increased fruit availability, both
studies contributed significantly to our understanding
of native seed dispersers oninselbergs. For example,
skinks play an important role in the dispersal of small
Pandanus fruit (Thurlimann 2013), and artificial
perches installed in open areas encourage birds
to use these branches to rest, where they often
defecate seeds, thereby promoting natural dispersal
and regeneration of native plants in restored areas
(Taylor 2012).

In August 2012, a team of four research assistants
(Terence Valentin, Ronny Gabriel, Sabrina van de
Velde, Paola Acufia) and CKB started collecting data
on the behaviour of pollinators on the inselbergs. The
team spent more than 1560hours in front of flowers,
recording more than 102,000 individual visits of
pollinators on flowers, and collecting and preparing
about 490 insects for identification. These data were

Plate 2 Invaded (A) and restored area (B) at Tea Tavern Glacis. The photos show the same piece of land before and
after the removal of invasive alien plants (C Kaiser-Bunbury).

Inselbergs

collected over an eight month period across all
eight inselberg sites. The experimental nature of the
research, together with the size of the communities
and the extended flowering season make this study
the first of its kind worldwide. After several months of
sorting, photographing and determining the pollinator
insects to species level, the data are now ready for
in depth analysis on the robustness of the plant-
pollinator communities, the pollination effectiveness
and native plant species viability.

Eventually, we also aim to provide clear
recommendations for the restoration of ecosystem
integrity in degraded habitat on islands, reflecting
natural ecological and evolutionary processes.
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Coral Reefs

Novel ecosystem futures for
Seychelles coral reefs?

Karen Chong-Seng, Nicholas Graham

ARC Centre of Excellence for Coral Reef Studies,
James Cook University, Australia

karen.chongseng@my.jcu.edu.au

Coral reefs are the rainforests of the sea. They are
among the most structurally complex and diverse of
ecosystems with amazing examples of coevolution
between quite different organisms (e.g. corals,
plants and bacteria). In Seychelles, coral reefs
are mentioned in both the Seychelles Sustainable
Development Strategy and the National Biodiversity
Strategy and Action Plan as important ecosystems
sustaining valuable artisanal fishing and tourism
industries. They are also recognised to be amongst
the most vulnerable ecosystems to climate change,
in particular thermal warming and ocean acidification
(increased CO, in the atmosphere makes oceans
more acidic). Local pressures such as high
sedimentation levels or overfishing can make coral
reefs more vulnerable, often amplifying the effects of
climate change.

While not known for their plant life, coral reefs have
an important and diverse plant component. Most
famous are the zooxanthellae, single-celled algae
that live inside the tissue of corals, being protected
from outside dangers and in turn, providing the coral
hosts with food via photosynthesis. Less commonly
considered is the epilithic algal matrix (EAM), a
mixture of small plants, sediment, detritus and small

Seaweed-covered reef (T Mannering).

invertebrates, whichisarichandimportantfood source
on coral reefs, nourishing an array of organisms (e.g.
fish, crabs, snails). The plant community of the EAM
is very varied, ranging from microscopic seaweeds to
seedlings of large seaweeds that can grow to over a
metre tall. Typically, a coral reef’s plant community is
kept cropped by diverse herbivores, including fishes
(primarily surgeonfish, parrotfish and rabbitfish) and
invertebrates (e.g. sea urchins).

The Seychelles coral reefs were devastated by
a major thermal warming event in 1998. Water
temperatures exceeded 30°C, over 1°C warmer
than average, for an extended period of time,
causing corals to expel their zooxanthellae (coral
bleaching) and subsequently die. Up to 99% of all
live corals were killed across the inner islands during
this period, causing significant changes to the reefs,
which depend on corals for much of their habitat
structure. Moreover, many reef organisms depend
on corals, not only for habitat and shelter, but also as
a food source, and are therefore highly specialised,
relying on corals for life.

Following this bleaching event, the reefs have been
moving along various recovery paths: some appear
to be recovering with increasing coral cover and
diverse fish populations, whereas others seem to
be degrading. On reefs where coral communities
are recovering, the species of corals appear to
be quite different to those that dominated before
the bleaching event. Where reefs are degrading,
different outcomes appear possible. Corals may be
replaced by other large sedentary reef organisms
such as soft corals (as happened for a period
around Aldabra) or large seaweeds (e.g. Cousin).
Alternatively, corals die and no other organisms
take over, resulting in sea floors populated only by
the EAM, and eventually the structure provided by
the dead coral skeletons crumbles away leaving
barren rubbly landscapes (e.g. St Pierre Islet). We
have been finding that such changes have negative
implications for the rest of the coral reef community;
many fish species have disappeared (in particular
the coral specialists), reducing diversity, and some
key fisheries species have declined, e.g. Cheilinus
trilobatus (Kalanm), Chlorurus sordidus (Kakatwa
ver), and Ctenochaetus striatus (Sirizyen).

Of concern, is that the degraded reefs are unlikely
to recover on their own, because the deteriorated
condition is being reinforced by the reef's new
characteristics. For example, on reefs now covered
in seaweeds, we found that incoming coral babies
were unable to survive and grow, which means
that the corals’ repopulation of the reef is being
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Coral Reefs

obstructed. Moreover, herbivorous fishes were not
increasing their consumption of seaweed to account
for the greater amounts present (large seaweeds
have better defences against herbivores than the
younger plants, making them unpalatable). This
means that the herbivores are unable to control the
growth of larger seaweeds, which are then able to
cover the whole reef, further hindering the ability of
corals to recolonise the reef. With fewer fish species
on reefs and seaweeds less charismatic than corals,
both the artisanal fisheries and tourism industries
are likely to be affected.

The changing compositions of coral reefs in the
inner Seychelles and elsewhere can be viewed as
the development of novel ecosystems, typified by
new species configurations, relative abundances,
structures and functions that have not been the norm
on these reefs in the recent geological past. The
heavily degraded reefs that are failing to recover to
live coral, represent an extreme form of this, where a
completely new ecosystem state has been entered.
However, even where corals are recovering, the
types of corals dominating, or the growth forms of
those corals, has altered, and with the likelihood
of further climate disturbances, they are likely to
continue to change. Recognising that coral reef
compositions are changing is an incredibly important
step in evaluating management approaches and the
goods and services we can expect from these reefs
in the future.

In many cases it will not be possible to return changed
ecosystems (coral reefs, or habitats mentioned
elsewhere in this issue) to historic baselines.
Such an understanding enables management and
conservation to be forward thinking, rather than
focused on goals that may not be achievable. Indeed,
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Recovering cdal reef (T- Mannering).

adaptive management experimentation has never
been more important. We need to trial management
approaches that provide the best outcomes in our
changing world in terms of biodiversity conservation
and delivery of ecosystems goods and services.
Current management that reduces local pressures,
such as existing marine protected areas, should by
no means be abandoned, because they can improve
a reef’s resilience to the global changes over
which we have minimal control. New management
approaches to augment the protected areas should
be trialled. Examples include reducing fishing impacts
on functionally important fish species, reducing
suspended sediment loads in the water from areas
of land development, stabilising mobile rubble fields,
active coral restoration, and macroalgal removal.
Indeed, experimenting with management options
that can move more reefs towards corals, rather than
algae, is likely to take Seychelles reefs towards more
beneficial novel ecosystem futures.
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Seagrass Meadows

Seagrass Meadows:
Marine Ecosystems

Neglected

Jeanne A. Mortimer
Conservation Biologist, Seychelles
jeanne.a.mortimer@gmail.com

Seagrasses are flowering plants that grow and
disperse their pollen and seed underwater in marine
environments. They are all monocotyledons, but not
true grasses and do not have a single evolutionary
origin. Approximately 60 species of sea grass
belonging to five families have been described
worldwide, with the highest levels of biodiversity in
the Indo-Pacific. But the actual number of species
and their relationships to each other is still subject to
debate.

Nine species belonging to two families have been
recorded in Seychelles. These include four species
in the family Hydrocharitaceae (Enhalus acoroides,
Halophila  decipiens, Halophila ovalis, and
Thalassia hemprichii), and five species in the family
Cymodoceaceae (Cymodocea rotunda, Cymodocea
serrulata,  Halodule  uninervis,  Syringodium
isoetifolium, and Thalassodendron ciliatum).

Seagrass meadows enable critical ecological
services and are also of direct value to people. They
are highly productive, and with their complex structure
they provide food and shelter for commercially
important fish species. They are important nursery

Thalassodendron ciliatum meadow near Etoile Island,
Amirantes Group (P-AAdam, Island Conservation Society
(ICS)).

areas for many fish species caught offshore and in
adjacent habitats such as coral reefs and mangrove
forests. Because the below ground biomass of the
roots and rhizomes is often equal to or greater than
the above ground biomass, they play an important
role in binding sediments, especially during storm
events. Moreover the blades of seagrass baffle the
impact of currents, thus encouraging the settlement
of sediments and inhibiting their subsequent re-
suspension. The relatively rapid uptake of nutrients
by both seagrasses and their epiphytes (plants that
grow on other plants) from the surrounding water can
reduce excess nutrient levels and bind pollutants.

By actively removing carbon dioxide from the ocean-
atmosphere system, seagrass meadows serve as
“blue carbon sinks” that play a role in reducing the
impacts of climate change. Highly productive tropical
seagrasses often live adjacent to or among coral
reefs and utilize large amounts of inorganic carbon,
thereby increasing the pH (alkalinity) of water in
their vicinity. Recent studies indicate that skeletal
growth of hard corals downstream of seagrass can
be almost 20% greater than in an environment
without seagrass. Because tropical seagrasses
are generally tolerant of higher temperatures, they
may be expected to remain highly productive even
when the climate warms, thereby enhancing coral
reef health in the face of future ocean acidification.
Increased ocean acidity is likely to dissolve calcium
carbonate skeletons of marine plants and animals.
It follows that coral reef managers need to promote
seagrass conservation as a means to enhance the
resilience of coral reef biodiversity.

But, resource managers tend to overlook the need
to conserve seagrass meadows, often favouring
more charismatic ecosystems such as coral reefs.
Meanwhile, seagrasses are critical to the survival
of threatened species that include dugongs, marine
turtles, and sea horses by providing them food
and habitat. Seagrass ecosystems are threatened
by human activities (i.e. pollution and mechanical
damage from dredging, propellers, anchors, etc.) and
warrant much more protection than they currently
enjoy.

Green turtles and dugongs prefer to consume the
relatively more tender seagrasses of the genera
Thalassia, Syringodium, Cymodocea, and Halodule.
Densely packed Thalassodendron plants are not as
edible, but host communities of small animals and
plants that grow on their leaves and among their
roots, and these are consumed by hawksbill turtles
and other animals. Recently, adult female green
turtles have been satellite tracked from their nesting
beaches at several locations in the Indian Ocean to
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Thlassodendron i/iatm meadow adjacent to a coral
reef near Etoile Island, Amirantes Group (P-A Adam,
Island Conservation Society (ICS)).

their distant foraging grounds. These studies indicate
that the Amirantes Bank of Seychelles hosts some
of the most important seagrass foraging habitats for
green turtles anywhere in the Indian Ocean.

In the Seychelles, aerial and satellite imagery
have been used to map seagrass beds in shallow

waters adjacent to a number of the inner islands,
the Amirantes, and Aldabra; but, additional studies
are needed at many of these sites to confirm
species composition. Unfortunately, aerial imagery
fails to detect deep-water seagrass beds, so very
little is known about what are probably extensive
seagrass beds in the relatively deeper waters of the
Seychelles Bank, Amirantes Bank, and other shoals
on the Mascarene Plateau. Studies implementing
remotely operated underwater camera technology
and SCUBA diving observations at these sites need
to be a research priority for Seychelles in the coming
years.

Sources

Green EP & Short FT (2003) World Atlas of Seagrasses.
Prepared by the UNEP World Conservation Monitoring
Centre. University of California Press, Berkeley, USA

Mortimer JA (2013) Satellite tracking of post-nesting
green turtles (Chelonia mydas) from St. Joseph Island,
Amirantes Group, Seychelles. Unpublished field report
to SWIOFP C5. 13 pp.

Unsworth RKF, Collier CJ, Henderson, GM & McKenzie
LJ (2012) Tropical seagrass meadows modify seawater
carbon chemistry: implications for coral reefs impacted
by ocean acidification. Environmental Research Letters
7:024026

Combating alien animals in

Paradise

James Mougal and Katy Beaver (PCA Members)
james_mougal@yahoo.com

Whenever humans move into a new area, they carry
other species with them. Seychelles is no exception
and many animals have arrived in the country since
people first settled in 1770. Some animals were
introduced for a purpose, e.g. goats, pigs and rabbits
as a source of food, and cats, dogs and the Ring-
necked parakeet as pets. Some arrived by accident,
e.g. rats, Indian house crows and agricultural pests
such as certain coccids, whiteflies and fruit flies.
Sometimes these introduced species have found
the conditions so amenable that they have spread
far beyond human habitations and have affected the
surrounding environment, often creating big problems
for the native species which may have been there for

many thousands of years. Such introduced species
are known as Invasive Alien Species (IAS) and they
are just one of the many impacts that humans have
had on planet Earth.

In Seychelles, many attempts have been made to
control and/or eradicate alien animals already in the
country. Originally people tackled the IAS affecting
economically important activities but more recently,
management efforts have expanded to include IAS
threatening native biodiversity, e.g. rats, cats and
crazy ants on small seabird islands and some new
invaders such as the Indian House Crow and Crested
Tree Lizard. In 2009, PCA was contracted by the
Seychelles Government-GEF Biosecurity Project
to produce a report summarising these historical
control and eradication efforts in Seychelles (Beaver
& Mougal, 2010). We found that many control and
eradication programmes had been poorly recorded,
lacking details of the measures taken and/or the full
results of field trials. Usually there was no quantitative
or systematic follow-up to see how effective the
control measures had been. In certain eradication
attempts, the programme was unsuccessful simply
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Alien Animals

IAS examples: Spiralling whitefly, Giant African snail, Yellow crazy ant (E Henriette).

because proper follow-up protocols were not carried
out and the animals reinvaded (see Annex to this
Kapisen, p. 24-32).

However, the best records proved to be within
published papers and technical reports, often
prepared or led by international consultants and
collaborators brought in to assist with an IAS when
it became a significant problem in the agricultural
and forestry sectors or in a particular area such as
a nature reserve or national park. These records
mainly relate to more recent (mostly successful)
efforts to control or contain new agricultural pests on
farm lands and/or in protected areas, to eradicate
cats and rats on small islands and to control Indian
myna and coccids on specific islands. Since 2010, an
increasing number of programmes have been, or are

introduced
after removal of rats (E Henriette).

Seychelles White-eye newly

being, carried out in a systematic scientific way, e.g.
goat eradication on Aldabra Atoll (this World Heritage
Site was declared goat free in 2012), Red-whiskered
Bulbul on Assumption, Ring-necked Parakeet on
Mahé, Pheidole megacephala on Cousine Island.

Most of the control and/or eradication programmes
on small islands such as Cousine, Denis and North
have been followed by the introduction of several
endangered bird species such as Seychelles white
eye and Seychelles flycatcher. Simultaneously,
these conservation actions have paved the way for
the rehabilitation of degraded landscape with native
plants. On some islands we have also observed an
increase in the abundance of other vertebrates such
as reptiles.

Following the completion of our report, a lengthy field
guide has been in preparation by another consultant,
and may become available in 2014. Unfortunately,
new species continue to enter the country, creating
more problems for farmers and possibly in the future
for our native flora and fauna. This is why biosecurity
measures are so important, as described elsewhere
in this issue of ‘Kapisen’ (p. 14-15).

Reference

Beaver K & Mougal J Eds (2010) Review of
IAS Control and Eradication Programmes in
Seychelles. Report for Government of Seychelles-
GEF-UNDP Biosecurity Project
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Activity Page

WORD SEARCH

This Word Search is based on words found in the editorial and various articles about our theme ‘New ideas

about conservation and restoration’.

Words may run in either direction, horizontally, vertically and diagonally.

E|S|E|I |C|E|(P|S|R|E|T]|Y
CIE|IR|(U|[T|U|F|A|T|A|[R|N
OINIO| M|A(N(N|IT |C|O|Y | A
S|IL|IF|A|[P|G|IN|N|[T|P|I M
YILIE|N|E|A|I |[|S|L|A[N|D
S|IA|B|A(R|T|I|E|R|H|V]|E
T IM|OIG|S|H|A|L|A|E|A|N
E(S|A|E|C|I|[E|[B|(N|V|S|D
M(P| I RIM|D|V|I|E|W|I | | E
S|O(W(E|O|T|I |R|A|[T|[V|M
FIE|[A|N|A]|L G|Y|A|E]|I
N|IO|I [ T|IA|V|R|E|[S|N|O|C
ALIEN INVASIVE
BEFORE ISLAND
CINNAMON MANAGEMENT
CONSERVATION MANY
ECOSYSTEM NATIVE
ENDEMIC NEW
FOREST NOVEL
FUTURE RANGE
GAPS RAT
GRANITE SMALL
HABITAT SPECIES
HISTORY TRY
IDEA WAYS
INSELBERG

The unused letters make a word: “Perhaps we must takeanew to conservation”

Solution on page 19.
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Biosecurity in Seychelles

Lindsay Chong-Seng

Biosecurity Project Manager, UNDP
Project Coordination Unit, Seychelles
I.chongseng@pcusey.sc

In Seychelles, introduced flowering plant species
outnumber native species by around 5to 1. Since the
work of the botanist Francis Friedmann in Seychelles
during the late 1980s, many new species of alien
plants have been introduced either deliberately
(e.g. ornamentals such as Sanchezia parvibrateata
and Pachystachys spicata, see Kapisen 13, p. 14-
15) or by accident (e.g. the weed species Conyza
canadensis). Besides plants, many animals are
also new, most of them invertebrate species; but
less is known about invertebrate numbers already
present in Seychelles and those newly introduced.
Moreover, some of the recent insect species have
proved problematic, particularly for agriculture, e.g.
Melon fruit fly, Papaya mealy bug (Kapisen 15, p. 20),
Aubergine borer. Unfortunately the Papaya mealy bug
is apparently showing signs of affecting some native
coastal trees as well as certain ornamentals such as
Frangipani. Other non-agricultural insects are also
known to have entered the country (P Matyot, pers.

Frangipani affected by Papaya mealy bug. The insect
causes the leaves to curl up, die and fall (PCA).

b

."ﬁl:-""“

Specimen collection to prove the absence of 2 major
Coconut diseases in Seychelles

comm.) and are very likely to compete with native
insects and affect their population numbers.

With increasing trade and travel to Seychelles, the
risks of new species entering the country increases,
so it is essential to have good biosecurity measures
in place, a) to prevent the entry of new species
which could become invasive, and b) to provide for
early detection and rapid response for any problem
species which still manages to enter the country.
The Biosecurity Project is one of the Government of
Seychelles’ environmental GEF-UNDP projects that
have been running since 2008. The aim of this project
is to ensure that prevention and control measures for
Invasive Alien Species (IAS) are followed in all trade,
transport and travel in the country.

One focus of the project has been improved
legislation, and although somewhat delayed, the
final law will include, for example, regulations for
internal movement of materials between islands as
well as materials entering the country. Seychelles is
currently applying for WTO accession, and this should
enhance biosecurity processes since reporting will
have to be much more transparent. Another focus is
improvement of border control, so training courses
have been held for relevant staff of customs, import/
export, finance, Seychelles Agricultural Agency,
Environment department, in a) handling goods which
have a biosecurity risk, and b) risk assessment. All
passengers arriving in the country are now required
to fill in a declaration card concerning import of
items that carry a biosecurity risk. In addition, new
equipment has been acquired, such as special X-ray
machines that can detect organic matter in baggage
at the airport.
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Other project actions have been related to specific
IAS. For example, Seychelles now has a clean
bill of health with respect to two serious coconut
diseases (Cadang Cadang and Lethal Yellow Virus)
- an issue that came about because Seychelles is
considered part of Africa, which is a declared area
for both diseases. Now that it has been declared
free of these diseases, Seychelles will again be
able to export products such as prime quality copra.
Another specific invasive species study has been
experimental chemical control trials of a spiny
creeping woody plant (Acacia concinna) which had
spread mainly on the island of Mahé. However,
results are still awaited as there were delays in
importing one of the appropriate chemicals.

A National Biosecurity Committee, with members
from all relevant sectors of society, will in future
guide actions related to biosecurity. Further public
awareness programmes are planned to help people
understand the risks associated with importing new
species. A sustainable financing strategy for the
biosecurity process is currently being drafted and a
biosecurity emergency rapid response plan will be
developed shortly. Hopefully all these steps will help
to protect the native biodiversity of Seychelles from
the threat of new introduced species and indirectly
improve its conservation status.

PCA News 1/3

Seychelles plant photo gallery goes online!

www.seychellesplantgallery.com will take you to an attractive and informative website with digital photos of
many of Seychelles’ native and introduced plants. The photos can be located through various thematic areas,
making it easy for people to access different plant groups or, for example, specific plants through the use
of local or scientific names. The collection of photos of endemic and indigenous plants is comprehensive,
although some species still require better illustrations to show all of their characteristic features. This mammoth
undertaking has been the work of PCA Member Dr Bruno Senterre, the coordinator of the Herbarium Project,
together with herbarium staff, other PCA members and with the IT expertise of Anne Merlin, a French
International Volunteer (VI). However, the photo gallery is still a work in progress and many more photos of
plants are needed! It is hoped that additional photos will be provided by the local community, perhaps through

the setting up of a herbarium Facebook page.
Y TEE
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PCA-Museum Herbarium Project very successful!

PCA News 2/3

Our two year joint project with the Natural History Museum (see Kapisen issues 13, 14, 15) came to an end
during this year, with some major accomplishments:

* 17 young scientists trained in various aspects of plant taxonomy, herbarium management and field
work;

* the herbarium significantly improved in terms of specimen labelling, storage, equipment and reference
books/papers;

* adetailed digital plant database and extensive photo gallery (see page 15) with photos contributed by
the local community as well as botanists;

» several scientific articles in press or in preparation, as well as many articles published in ‘Kapisen’ and
printed in local newspapers;

* active collaborations with a number of overseas institutions;

* a well attended scientific workshop about the work of the herbarium;
* afilm about plants shown on local TV and available for loan;

* a plant photo competition and exhibition (Kapisen 14, p10, 11);

* alarge exhibition about the role of plants in our lives viewed by a good proportion of the local population
(see Kapisen 15);

* extra posters and leaflets about the herbarium and endemic plants;

* Children’s plant books and a CD with our exhibition on it made available to the National Library and
to all schools.

Local scientists at the final workshop (PCA).

p—

== Charles Morel, the Herbarium curator has this to say: “The National Herbarium is slowly
but surely improving not only in terms of the number of specimens being added to collection
and the number of pictures in the gallery, but also by the acquisition of materials and
equipments that will help in ensuring that the collection is properly preserved and also
facilitate our work in the field. The Natural History Museum would like to take this opportunity
to express its sincere thanks and gratitude to PCA, the GEF Small Grants Programme and
the Environment Trust Fund.”

Comments from readers of Kapisen 15

‘Thank you for the new issue of Kapisen. | opened it hoping for a quick skim through it, but got
hooked and never got back to the work | had set out to do! This really is a wonderful little publication
— full of information and surprises, even for those like me who thought we knew it all. A tremendous
amount of work must have gone into it, and it shows. There is something in there for everybody.
That, | think, is one of its chief successes. Well done you, and your team at PCA.’

Bernard Georges
‘This is another excellent issue! | particularly like the article on the history of deforestation in Seychelles

— very nicely explained and the kind of thing that far too few people have any idea about at all.’
Steve Blackmore
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Awareness and outreach

PCA News 3/3

We were glad to have yet more opportunities to show at least part of our large
interactive plant exhibition. First there were three days of the National Expo in
June, in which we were part of the Eco-Village. It attracted a lot of visitors, many
of whom had fun trying out our interactive exhibits and this allowed us to interact
-~ with a great variety of people, young and old, and discuss with them all manner of
things about plants. Then at the end of June there was an educational event for
secondary school students held at the University of Seychelles and again the value
i of interactive exhibits proved their worth. ' w—

Left: What plant is hidden in THIS bag?
(PCA).

Right: Students investigating very small
epiphytic plants (I Charlette).

‘Greening the Prison’ - a group of local civil society organizations,
including PCA, has been working together to promote sustainable
practices at the Montagne Posée prison. The project has been
assisting the prison to develop training programmes so that inmates
can learn new skills and environmental knowhow for sustainable
agriculture, rainwater harvesting, and arts, crafts and carpentry
using recycled materials. PCA’s contribution has been firstly to lead
| atraining session and discussions with the farm workers, suggesting
more environmentally friendly options that could be taken up on the
# farm and for landscaping. This led to increased cooperation between
Seychelles Agriculture Authority and the prison, with the former
'l providing training on topics such as compost making and agro-
forestry. A second session led by PCA was for the women gardeners
- who wanted to learn more about medicinal plants that they could
; ¢ grow and use. We suggested they also produce seedlings of native
D \, . medicinal plants for sale. This led to links being made between the
Creative metal artwork by inmaies prison and a local herbalist, and we look forward to hearing about
enlivens the prison grounds (C Craven).  the outcome.

Le Jardin du Roi - an exciting new project!

PCA and this popular visitor attraction in South Mahé have
received funding for a collaborative forest restoration
project through the GEF Biodiversity Project. Although the
main appeal of Jardin du Roi is its fruit and spice garden
and small Creole restaurant, there is a forest nature trail
and an area of native palm forest which the project plans
to rehabilitate, along with upgrading the path system and
providing additional interpretation materials for visitors.

The forest nature trail at Jardin du Roi (PCA).
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Notes from the Field

Field trip to Trois Freres

The August field trip to Trois Fréres attracted friends of
PCA as well as members, and was interesting for many of us
who had not been on the trail for some years. We had hoped
to re-find the rare Impatiens but failed in spite of considerable
searching in the supposed area. Nevertheless as one
member took a GPS track of our path and another has the
small population’s coordinates, it may at least be possible to
see whether our search was in the correct area. On the way
up we also checked the restored glacis plots where pollinator
experiments are being carried out (see pages 6-7; Kapisen
11, p. 11-13; 12, p. 21). The upper part of the Trois Fréres trail
had become even more eroded than in the past (see photo).
It was off-limits for some years (part of a policy to protect
areas above 600m) except for pilgrims visiting the cross at
the top on Good Friday. One member wonders whether this
had the effect of no-one noticing how degraded the area was
becoming at the top beyond the cross, where there used to
be good patches of native forest. We noticed how tall the
cinnamon had become and how extensive the invasion of
Clidemia hirta and how poorly some of the native species . -
were doing. However, it was also noted that water stress may ~ Path erosion on the upper part of the trail
be a factor affecting all mountain tops because of the recent (PCA).

series of drought years, the effects of which deplete residual

soil moisture more than usual.

Pl £ <+ — 4 \1“ i

Syzygium wrightii inflorescence problem

Also noted on the Trois Freres trail were examples of endemic Bwa ponm (Syzygium wrightii) shrubs
with an inflorescence pest/disease syndrome that we have yet to identify. The inflorescences show
multiple branching, flowers do not form properly and fruits do not form. We are trying to obtain proper
samples that will allow possible identification of the pest or disease which is causing this. It has been
noted on Praslin as well as on Mahé, and one PCA member has reported something similar affecting
Zanblon (Syzygium cumini).

" [
Normal and malformed inflorescences of Bwa ponm (Syzygium wrightii) (K Beaver).
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Notes from the Field

Field trip to Val d’Andorre + farming festival

Our October field trip was a return to the
farming area of Val d’Andorre (see Kapisen
14, p18), this time to explore one of the hills
above the main valley and then attend the
farming community’s agricultural fair (‘Gro
manze dan lao’), set up to celebrate World
Food Day. This vibrant festival included:
a ‘gro manze’ (root crop) competition,
including some of the rarer varieties which
these farmers have been nurturing (Kapisen
15, p15); an exhibition and sales of less-
cultivated fruit trees such as Rousay and
Bilenbel; and displays and sales of fresh
agricultural produce, delicious food and
value-added products such as jams, pickles
and sun-dried fruits.

The climb to the summit of a nearby hill
revealed quite an interesting selection of
native species typical of Seychelles glacis
(inselberg) habitat, particularly nearer the
top, e.g. Bwa sagay, Bwa fourmi, Bwa koulev,
Bilenbi maron, various palms, flowering
Koko maron and Pti koko maron, as well as
indigenous Gayak, Bwa torti, etc., although
it was a very hot day to be climbing!

Food stalls at the farming festival (R Bacorisen).

Solution to the extra word that can be found in the Word Search on page 13 - APPROACH
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Notes from the Field

Lindsay’s observation on Secamone

Animal-plant interactions are often fascinating and reveal the importance of getting a deeper view of how
ecosystems function. Recently, Lindsay ChongSeng observed an interaction between a Seychelles
sunbird and a rare endemic creeper, Secamone schimperiana. A number of plants had fruits, which in
this species are elongated double capsules about 10cm long. Some had already split open and were
empty, while a few were still green, some with a few of the fluffy seeds visible. Suddenly a sunbird
made its way through the tangle of creeper and to Lindsay’s surprise took a beakful of the fluffy seeds
and flew off. When he looked more closely, he saw that the capsule’s outer covering had been eaten,
allowing the feathery part of the seeds to show. What had eaten the fruit? Rats? Black parrots? The
sunbird itself, breaking into the capsule? Presumably the seed fluffs make a beautiful lining for the
bird’s nest but from the point of view of the plant, are the seeds viable at this stage of fruit ripeness?
Or will they be unable to germinate when the nest is abandoned and eventually falls to the ground?
Lindsay hopes to find out.

Also of note, is that in mid-December there were flowers, immature fruits and mature fruits all present
on the Secamone plants in this population. Also at least two sizes of juveniles, presumably germinated
from different batches of seeds.

' .-

(Left) Seeds of an elongated Secamone capsule broken open by ....what? (Right) Seedlings (L ChongSeng).

North Island news

Updates from Mariette Dine, our long-term PCA
member on North Island, show that 2013 has
been an interesting year in terms of plant-animal
interactions. The presence of the Papaya mealy
bug was noted in Kapisen 15 and has now been
seen also on Soursop and Cashew but not, so far,
on native species. Another mealy bug which causes
less damage has been found on the one tree of Bwa
Sitron (Rothmannia annae) on North and on Bwa
sandal (Carissa edulis) - similar to observations
on Mahé. One very useful activity carried out by
the Environment team was to clear coconut debris
(e.g. fallen leaves and nuts) at Honeymoon beach
just before the Hawksbill turtle nesting season. This
enabled turtles to lay their eggs further up the beach,

: _ away from the high tide erosion line where nests are
Mealy bug on Bwa sitron (photo M Dine). in danger of being washed away.
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About PCA

Plant Conservation Action group — who we are and what we do

When we started: November 2002

Who we are: We are a voluntary membership organisation (NGO), with an executive committee elected
every two years. We have monthly meetings and regular field trips.

Our mission: PCA mobilises action for the scientific research and conservation of plant species, and
promotes community awareness of the fundamental importance of plants in Seychelles.

What we do:

Plant species identifications

Advice on vegetation rehabilitation

Vegetation surveys and management plans
Collaborative research and monitoring

Hands-on training in practical plant conservation
Promote awareness about plants and conservation
Field trips for members and plant enthusiasts

Advocate for plant conservation

Our new project for 2014: “Improving forest native biodiversity and visitor experience at Jardin du Roi.”

Website: http://www.pcaseychelles.org See also: http://www.seychellesplantgallery.com
Contacts: pca.seychelles@gmail.com; Telephone +248 4241104 or +248 2574619

Advice and monitoring

.- e
o
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" Field trips and research |
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Conservation action

—
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