An overview of biodiversity conservation in
Mauritius
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Mauritius |

*~7.6 MY old

 Volcanic island

+ ~900 km East of Madagascar
« Maximum altitude 828m

* 1865 Km?

 Discovered by the Portuguese in early 16" Century
» Colonised: 1638 Dutch - 1722 French - 1810 British



Mauritius (Masacrenes islands)
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Mauritius Biodiversity overview

Table 6.1 Native and endemic terrestrial species diversity in selected groups in Mauritius (Mau) and Rodrigues (Rod),
with respective total number of extinctions. Percentages are given in brackets

Total
Native Total Endemic Total Extinct Endemic Extinct

Mau Rod Mau Rod Mau Rod Mau Rod

Angiosperms’' 691 150 273 (39.5%) 47 (31.3%) 61 (8.8%) 17 (11.3%) 30 (11.0%) 10 (21.3%)
Mammals® 5 2 17 (20.0%) O 2 (40.0%) 1(50.0%) O 0
) 11(78.6%) 12 (63.2%) 11 (84.6%)
8 (100.0%) 5(29.4%) 8(100.0%) 5 (31.3%) 8(100.0%)
0 4(13.3%) 1(10.0%) 1(20.0%) O

Reptiles™* 17 8 16 (94.1%
Butterflies® 30 10 5 (16.7%

Land birds*® 28 14 19 (67.9%) 13 (92.9%) 16 (57.1%
)
) )

Snails® 125 30 81 (64.8%) 16 (53.3%) 43 (34.4%) 7 (23.3%) 36(44.4)% 5 (31.3%)

' Baider et al. 2010; *Cheke and Hume 2008, *Hume 2011; *Williams 2007; ®Griffiths and Florens 2006;
*Goodman et al. 2008

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

Florens 2013. In Sodhi et al. (eds) Conservation Biology: Voices from the tropics.



Biodiversity — Angiosperms

691 species (39.5 % endemism)




Biodiversity - Birds

42 species (33% endemism)




Biodiversity- Reptiles
20 species (80% endemism)
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Biodiversity — Ecosystems

A wealth of different ecosystems from dry coastal
vegetation to wet tropical and mossy forests, marshes etc
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Dodo: Symbol of human-caused extinction




(Still close to our hearts...)




Many extinctions: lost of functions (frugivores, browsers...)

Tropidophora
carinata 1881

1914 @ .

P Schouten

Burrowing
boa 1974

Other paintings
JHume
\ \

1600 1620 1640 1660 1680 1700 1720 1740 1760 1780 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980
Approximate year of extinction




Extinctions rates
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From bad to worst....
Habitat destruction (Major cause of extinctions)

Minimum viable populations?

‘Ghost of past deforestation’

Habitat fragmentation {

82.5%

50.7%

Ahead of the world in terms of habitat destruction and fragmentation

Source: Vaughan and Wiehe 1937; Page and D’Argent 1997)



Predictions rather grim

Ecosystem degradation has been and is predicted to continue to be most

rapid in developing or relatively low income countries (Laurance 2001 TREE)

Research Update TRENDS in Ecology & Evolution Vol.16 No.10 October 2001

Future shock: forecasting a grim fate for the Earth

William F. Laurance

In recent years, much attention has focused
on the potential environmental effects of
global climate change, but other
anthropogenic impacts might be even more
important. A new study by Tilman et al.
highlights the threat posed to natural
ecosystems worldwide by increasing
agricultural development. Over the next 50
years, model projections suggest that rates
of habitat destruction, water consumption
and emission of agricultural pollutants will
increase drastically. Such changes will be
greatest in developing nations, which
sustain a disproportionately large fraction
of the Earth's biological diversity.

What sort of world will our children
inherit? A recent article bv Tilman ef a/!

Population size (billions)

1850 1950 2050

Year

TRENDS in Ecology & Evolution

Fig. 1. Rapid growth of the human population from 1650
to 2050 (data taken from Ref. 2). The curve was fitted by a
cubic spline function. The current population is
indicated by the open circle.

ecosystems so rapidly that some biologists
refer to the present era as the
‘Homogeocene'!?, These myriad changes
are driving a mass-extinction event that
could ultimately rival the most
catastrophic episodes in the geological
history of the Earth!!12,

Forecasting the future

The dramatic rise in population and in

affluence means that demand for food

will increase sharply over the next

50 years. According to Tilman ef al.,
meeting this demand will require an effort
that is comparable to the Green
Revolution, during which low-yield, labor-
intensive farmmg systems in develupmg




Overexploitation: Edible palms

As early as 1638 some native species
started to become rare in some areas,
like the palmiste blanc in Port Louis

A ban on harvesting of “palmettos” was declared by Hugo
in 1670

but not enforced...



Alien species”

Plants (23 serious
mvader spemes)

Lantana camara

Animals

Perspectives in Plant Ecology, Evolution and Systematics 12 (2010) 107-129

Contents lists available at ScienceDirect

Perspectives in Plant Ecology, Evolution and Systematics

journal homepage: www.elsevier.de/ppees

Review

Conservation of oceanic island floras: Present and future global challenges

Juli Caujap-.-CutLlls‘” Alan Tye", Daniel J. antordL Arnoldo Santos-Guerra9, Ann 91]\1i c

Katy Beaver, Wolfram Lobin &, F.B. Vincent Florens ™, Ménica Moura’, Roberto ]1rd1rn
Isildo Gémes', Christoph Kueffer ™

Worst threat on most oceanic islands
(Caujape-Castells et al 2010 PPEES)
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Extreme invasion by alien plants

Understorey heavily dominated by alien plants

Natives B Aliens

(75 plots of 100 m? from 5 sites with ‘best preserved’ forests)
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Alien plant invasion progress over 20 years

>2.5¢cm Lorence & | This study
dbh Sussman
1980’s

% alien Brise Fer 20.8
I
plants Bel Ombre 34.8

Native Brise Fer 49

species Bel Ombre 56
richness

Native Brise Fer

density Bel Ombre
(1000 m2)




Acute conservation challenges...
Many species on the brink, including CWR

¥

Pandanus pseudomontanus

R Hyophorbe amaricaulis
Rarest screwpine in the

world Rarest species worldwide

Dombeya mauritiana

1 survivor in the wild
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Effect of weedlng on woody plants
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level

idual and population

Indiv
(Sideroxylon grandiflorum

Results

— Tambalacoque)




Reproductive output (S. grandiflorum — ‘Dodo tree’)

Invasion strongly reduces reproductive output

Flowering is more abundant in areas without alien plants*
(Uipp 75 = 3520.5; P = 0.002)

Fruting is in average 37 times higher in managed areas™
(Usa0 135 = 6662.5; P< 0.001)

* Baider & Florens (2006) In Laurance & Peres Emerging threats to tropical forests. Chicago Univ Press



Growth and mortality of Sideroxylon grandiflorum

Higher growth rate in managed (weeded) sites

Mean growth rate/year
(cm = 95%Cl)

Higher mortality rate on invaded forests

mn Mean mortality/year

Nonweeded | wo| | am




Mean growth rate of all woody native species

Average Average
Number (dbh,mm) -95% 95% | Number (dbh,mm) -95% 95%

Brise Fer 795 : : : 686 0.58 0.45 0.72

Mare
Longue 0.08 0.06 0.11 0.44 0.35 0.53




Community changes over 4 years
Weeded

Brise Fer
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Invasion effect on native Cyathea spp. (iree ferns)

Comparison between 1 ha invaded and 1 ha weeded

(Thormann, Baider & Florens unpubl data)
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24 years
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Biol Invasions (2011) 13:2641-2646
DOT 10.1007/510530-011-9980-3

INVASION NOTE

Control of invasive alien weeds averts imminent
plant extinction

Claudia Baider - F. B. Vincent Florens



Biodivers Conserv (2010) 19:3835-3848
DOI 10.1007/s10531-010-9930-x

ORIGINAL PAPER

Recovery of indigenous butterfly community following
control of invasive alien plants in a tropical island’s
wet forests

F. B. Vincent Florens * John R. Mauremootoo * Simon V. Fowler -
Linton Winder * Claudia Baider




Butterflies: Species richness

—-o-Alien-invaded forest
—-e-Non-invaded forest
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Cumulative number of transects

Florens et al 2010. Biodiversity and Conservation



Butterfly: Abundance

Average density of butterfly per transect

Sites Weeded

forest

Non-weeded
forest

Bel Ombre (Bellouguet)
Bel Ombre (Fixon)

Brise Fer (‘Old Plot’)

Brise Fer (‘Raleigh Plot’)
Brise Fer 1 (Low canopy)
Brise Fer 2 (High canopy )
Macchabé

Mare Longue

6.75
4.5
6
2.83
6
7.67
8.75
S}

Total

Florens et al 2010. Biodiversity and Conservation

5.94




Abundance of birds
Method: Fixed radius point counts, with a radius of 20 m (Hostetler & Main, 2008)
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Exclusion fencing as conservation measure
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Fenced to exclude alien pigs (Sus scrofa) and Java deer (Rusa
timorensis)
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Influence of pig and deer exclosures

Mare Longue

/

Alien guava fruiting
season

Exclosures are ineffective in

O o controlling trampling /

Brise Fer uProotlng damage by large
alien mammals
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Alien rats

Rattus rattus and R. norvegicus

Seed predation




Predator control|
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Predator control: e.g. Hare and rat

Alien mammal eradication from an offshore islet (Gunner’s Quoin): ‘spectacular’ recovery
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Re-introduction/augmentation programs
Maurltlus is well known for some conservatlon successes

| < 30 birds

L

Captive breeding
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Land tortoise analogue species

An expanded megafauna

The Forgotten Megafauna

any ecosystem have similar effects

Dennis M. Hansen' and Mauro Galetti'?

arge terrestrial vertebrates re
alled megafauna—play key Elephant
. Giant tortoise
roles in ecosystem dynam- .

ics by feeding on plants and by

maintaining habitat hetero-
geneity (/ lobal wave of

extinctions oc-
curred 50,000 to 10,000 y
ago, when many large conti-
nental mammals were lost (2-5).
Classical definitions of meg
fauna are based on such conti-
nental mammals and are vari-
ously given as animals larger
than44 kg (6) or above 1000 kg
(7). Here, we argue that the mega-
fauna concept should be extended beyond an
absolute animal size to be context-dependent.
In any given ecosystem, the largest vertebrates
have ecosystem impacts that are similar on a
relative scale to those of the largest vertebrates Scaling the megafauna. The magnitude of loss of frugivorous megafauna is currently most dramatic on
in another ecosystem: One ecosystem’s meso- s \ dr. 5 of
fauna is another ecosystem’s megafauna America, comg

parec phar g e {owever, many
An ecosystem function that clearly illus- 0 ntal regi

v.sciencemag.org on May 10, 2009

OPEN ) ACCESS Frealy available enline = PLOS one

Seed Dispersal and Establishment of Endangered Plants
on Oceanic Islands: The Janzen-Connell Model, and the
Use of Ecological Analogues

Dennis M. Hansen™®, Christopher N. Kaiser™, Christine B. Miiller’ 2008
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Journal of Bicgecgraphy, 29, 721-734

.0 Trees, birds and bees in Mauritius: exploitative
T competition between introduced honey bees and

endemic nectarivorous birds?
[ennis M. Hansen'*, Jens M. Olesen' and Carl G, Jones®™ "Department of Ecology and

b 10 1 OgYy Bisl Len.

doi 10, 1008 rsbl . 2006 0458
letters Lo s bl 2000 015

Mauritian coloured nectar
no longer a mystery:
a visual signal for

2002 Genetics, Institute of Biology, Universiry of Aarbus, Aarus, Denmark, and *Mauritian

Wildlife Foundation, Black River, Mawritins

Vol. 63, pp. 187-203 Perspectiv
© Urban & Fischer Verlag, 2003 in Plant Ec
hitp:/wnv.urbanfischer defjournals/ppees Evolution

Herbivore-deterring secondary compounds
in heterophyllous woody species of the Mascarene Islands

Ina Hansen™-*, Leon Brimer® & Per Malgaard®
! Department of Ecology. The Royal Veterinary and Agricultural University, Rolighedsvej 21, 1958 Frederiksberg C., Denma
? Department of Pharmacology and Pathobiology, The Royal Veterinary and Agricultural University, Ridebanevej 9,
1870 Frederiksberg C., Denmark
7 Department of Medicinal Chemistry, The Danish University of Pharmaceutical Sciences, Universitetsparken 2,
2100 Copenhagen, Denmark.

¥OL. 16Q, X0O. 4 THE AMERICAN NATURALIST APEIL 2007

Natural History Miscellany

Positive Indirect Interactions between Neighboring
Plant Species via a Lizard Pollinator

Dennis M. Hansen,"” Heine C. Kiesbuy,"' Carl G. Jones,™ and Christine B. Muller'*

ECOTROPICA 11: 63-72, 2005
@ Society for Trapical Ecology

POLLINATION OF THE ENIGMATIC MAURITIAN ENDEMIC
ROUSSEA SIMPLEX (ROUSSEACEAE): BIRDS OR GECKOS?

Dennis M. Hansen

Dept. of Ecology and Genetics, University of Aarhus, Ny Munkegade, Building 540, 8000 Aarhus C, Denmark

Systemati

lizard pollinators

Dennis M. Hansen”, Karin Beer
and Christine B. Miiller

Tnstinuee of Eneironmenual Scimaes, University of Zurnich,
Winrerthurerstrase 190, 8057 Zurich, Swimed and
*urhor e correspondence (dharsen (@t £ unizh o).

Bial Invasions
DT 10 1007 & D0 00 10905 1 2 O 1 O

ORIGINAL PAPER
Contrasting effects of an invasive ant on a native
and an invasive plant

Lor Lach - Cladwick V. Tillherg -
Andrew V. Suarer



Restoration sites

Most of the restoration activities
and research are however carried
out on offshore islets

Native habitats on mainland Mauritius harbor more endemic and threatened
species (1-2 orders of magnitude more compared to the islets), deserving far
greater conservation attention
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Initial alien weed control (Mainly Psidium cattleianum)

. . RS | el T
Herbicide use: |© N

Cheaper

Less collateral
damage

Quickly
adopted by
private sector




Regular maintenance weeding to control re-infestation




Harungana madagascariensis (Hypericicaceae

‘Vietham’
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Recent policies

Government policy:
restrictions of ecological research to office hours™ (08.00-16.00)...

nature International weekly journal of science

Home ‘ MNews & Comment | Research | Careers & Jobs | Current Issue ‘ Archive | Audio & Video | For Autt

Current |ssue Correspondence

ARTICLE PREVIEW

view full access

previous abstract next abstract

National parks: Mauritius is putting conservation at risk

F. B. Vincent Florens

Nature 481, 29 (05 January 2012) | doiz10.1038/481029b
Published online 04 January 2012

A government policy for the national parks of Mauritius is threatening important research into conservation
and undermining the ownership : 5 '
have remained unanswered.

Mauritius is k
— than




Plan to cull Endangered species

y Medical Ce ulation by exploring and extending alternative @ Lareduction de la population de la grosse chauve-souns sérieusement envisageée - Mozilla Firefox
programs, such as protective nettin i-
tius should not undermine the bats’ key ¢
logical role as the largest surviving frugivore
in the island’s threatened native forests (9)
F. B. VINCENT FLORENS ) LEXPRES € CUELL | NE
Mauritius. E-ma
eNS@UOMm.ac.m
References
S. Cheke. . P. Hus

Going to Bat for . Dl Nrsahs Piote sasheata i A
an Endangered Species
THE LAST SURVIVING (1) OF THE THREE

Mascarene-endemic fruit bat species of

La réduction de la population

2012

ol TR . de la grosse chauve-souris
sérieusement envisagée

demands of industry. In response to pres-
sure from fruit growers, the Mauritian

emment is working to amend the country’s
law that protects bats (2). Meanwhile, the
Parent Ministry of the National Parks and
Conservation Service is calling on the World
Conservation Union (IUCN) to review the

org on June 1

bat’s threat category (3, 4). Together, these
moves will enable culling of an endangered
species (2). Conservationists” appeals to the
government to adopt a more evidence-based
approach have gone unheeded

In 2008, the species’ IUCN Red List
category was reclassified from Vuln
to Endangered (5). The bats have suff

and they are hig
ts like cyclones galizing culling
would add to these pressures, putting the sf
rther risk. The govemnment’s move
is particularly troubling because it coincides
with a recent policy that is restrictive to con

servation res 1 cal capacity build

recent his
tory of worsening conservation status will be
detrimental to Mauritius’s good reputation
&), built on having saved several endemic
species from extinction (e.g., the pink pigeon,
a mayeri) (/). The government has
lost further credibility by providing no rea
ion of expected benefits of
ling. Moreover, the
current bat protection law has proved difficult
to enforce (2, which casts serious dout
on the govemment's ab
quotas in the future
The international community should

encourage Mauritius to conserve the bat pop

336 SCIENCE ww

Published by AAAS



Conclusions

Grim situation attracted considerable conservation efforts
(summarized in Jones 2008)

As a result, Mauritius now contributes to the advancement of
restoration and conservation science through serving as a
laboratory to test various approaches

1. Control of invasive alien plants

2. Control and eradication of invasive alien animals

3. Population reintroduction/augmentation or analogue introduction



Conclusions

Many species, including threatened ones, can recover dramatically as a
consequence of the sole removal of invasive alien plants.

It does not suffice to set protected areas. Conservation management within
these areas is important. Invasions are worsening worldwide, and Mauritius
provides a window into the future of other countries.

Our findings also indicate that imminent plant extinctions can be averted by
little more than timely control of the invading plants.

Use of evidence-based approach to restoration and conservation is much
easier said than done



NAh(;nAl Hm(.(b & Cuwsr.( .ml LON ..)t&uLL
= g

I.III'!' SITE I]E

REUNION ;"'

l‘l‘l‘iﬂll‘ll‘llllﬂ'

P

./5" 5 (L‘

Sl L
»

v‘ffb




