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The MedWet initiative

The Mediterranean basin is rich i
Yet these important natural assets | n considerably degraded or destroyed, mainly during the
m collaborative action, launched in Grado, Taly in 1991,

fise use of wetlands throughout the Mediterranean.

The MedWet initiative is guided by the Medj an Wetlands Committee (MedCom), under the
umbrella of the Ramsar Convention on Wi cl%’hi{'l& brings together 25 governments from the
region, the European Commission, the Barcelona :rn Conventions and international NGOs,

It seeks partners and funds for implementing rariean Wetland Strategy, which includes
conservation actions in wetlands of major importans region (especially Ramsar sites) and the
of wetland values during the planning
xperience at a technical level and
: Lgpm from the European Union.

f Mediterranean wetlands has
onvention on Wetlands.

The concept of MedWet and its importance for promaoting wise
been unanimously endorsed by the Contracting Parties to the Ha

The MedWet publication series

Wetlands are complex ecosystems, which increasingly require to be manage cler o maintain
their wide range of functions and values. The central aim of the MedWet pablication series is to
improve the understanding of Mediterranean wetlands and the policy :'SSUEWHLI them, and
to nike sound scientific and technical infermation available to those involy wﬁ}gnﬁgemem.
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Emys orbicularis
in the Kerkini marshes,
northern Greece,

O

Lost species can never be replaced, but much can be done to save
earthis diversity for future generations and better use resources to
benefit many more people in the decades ahead.
This is GEFis message to salving the problem of the loss of biological
iversity that threaten our livelihood, no matter where we live.
he Mediterranean, where biological diversity is exceptionally high,
) Yhreats to this natural heritage are equally challenging, GEF
axours to undertaking concrete activities and actions for the
ation and sustainable management of biclogical diversity. This

thoriry.

text that the conservation of amphibians and reptiles
tewral part (o the conservation of the ecosystem and
leads to better u%e: stand the ecological benefits contributed by these
species withi Syslem processes.

The importan ihians and repiiles in efforts for conservation
of biological div s from the Fact that the level of endemism®

179 species of reptiles ar& récognised in the Mediterranean, of which
27 species of amphibians and 111 rgptiles are endemic.

The contribution of this Mec icatiom is a very important one as
it highlights the links between 15 of these species, the
ecosystem in which they dwell ar ipphysical and socio-
economic factors thar threaten thel
Whatis more important in this public the way it provides a
sound scientific understanding of the f problems and
management measures for the conservation phibians and

key actors involved in biodiversity cum'-:rva
Emuma Torres /@

Deputy Executive Coordinator O
GEF/UNDP @
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ackground

D

Even the youngest of us can recognise a frog, a snake ora
turtle, irrespective of whether we have seen one close up or
only in pictures. However, it is not so easy to define these
animals scientifically and it is even harder to establish a
conservation strategy adapted to these fragile and often
neglected species.

1e first chapter 1s aimed at those wishing to get to know these animals

tter, to grasp a few of their many mythological representations, their
s and the complexity of their classification. Despite being dependant
for a large part or their life cycle, most amphibians and some
0 need forests and wetlands where they feed, and tree stumps,
dorest litter under which they can shelter,

The ond\chapter presents different species of amphibians and

reptiles of Meditérranean wetlands as well as their habitats.

vhich expands on knowledge about the hiology

i Hes, a5 well as community® ecology, considers
the important ide ation by species to their environment,
Despite the possil ]I'@]}“ﬂiﬂlr?gi('ilj. demaographic and behavioural
plasticity, these species are constrained by certain biological traits that
oblige them w occupy cybar habitats, Tt is therefore pointless to
expect that they could reprod and that a populaton would thrive

for long in a hahitat that doc
biological requirements.

ot meet the species’ ecological or

e natural and anthropogenic®
Wiphs and reptiles, Important
ort 4 comparative

udies. This modelling has
fForments on this planet that

The fourth chapter aims 1o specify
causes for the disappearance of aMpl
national and international programme
approach in both field and experiment:
produced numerous results for all the

are inhabited by these animals. Their disa ance is @ reality and it
is now urgent ta intervene in order u.-amhli%; long term protective
actions and management plans that consider the 1ental

needs and complex life cycle.

At present few important and sufficiently indepen iments

exist in the field of the conservation of these two gig

* Refer fo plossary, fage 161



The Fire salamander,
siibspecie gighalli
from Calabria, Haly.

Backround

The intention of this work, in particular during the first chapters, is to
present a rapid but clear and precise overview of our present
knowledge on amphibians and reptiles.

The last chapter and the five technical cards, at the end of the work
should be useful 1ools Tor anvone needing o manage amphibians and
reptiles, irrespective of the institutional framework in which they are
working. The aim is to present experiments that are rich in learning
and 1o establish a few general guidelines that can be used when these
animals are being sampled, when an amphibian pond is being builr,
when the user is preparing technical fact sheets and / or short

@IUDL‘-‘H T |‘-l] LA,

is\work in no way constitutes a collection of ready made solutions
L ill provide the reader with sufficient material to replace an

F Andreone






are still all too often consi with disdain, or even fear
and repugnance. Rarely nimal been attributed so
many virtues and evil spelis:

ess culis, such as the

s were venerated.

e power, of

wer separated from an
ammaodyte viper, which is hidden behind her shield. Greeks and
Romans kept captive snakes in their IthIL‘Mﬂ to Asclepius,
the god of medicine for the Greeks, who h:—:{:M@? for the
Romans, The caduceus of our doctors and chemiﬁu&@ears

Oriental philosophy and African myths give amphibians ;
more positive image. They are the symbol of fecundity, res

Since the Bronze Age, sculptured obj
Celts, that worshipped snakes. In antiqugi
In Greek mythology they are the symbaol
knowledge, wisdom and longevity. Athena

In Christianity and in the bible the snake is the incarn:
This symbalism is the source of snake phobia.

The Green toad, Bufo virldis.

"
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and immaortality. Nevertheless, Judaeo-Christian tradition is gradually
imposing its evil conception of these animals in the collective
subconscious of western civilisation'. Popular belief has made the toad
the most diabolical creature of the animal kingdom. “It suckles cows™.
‘It makes wine go off”. “It has the evil eye, it charms people and their
animals”. “Its secretions gives dogs rabies™. “Its breath is venomaons”,
This profusion of myths shows the fertility of human imagination,
which unfortunately lead to the most horrendous atrocitics being
directed at all those who dared to be interested in such benign
creatures. Fire leads to hell, and thus the salamander with his
flamboyant coat is a sulphurous creature serving Satan. Incidentally, its
name originates [rom the Arab-Persian word meaning “he who lives in
fire". According to received wisdom, plants wither and fruits, rivers
and well water are poisoned on contact with the salamander. The

alamander can cross the flames of an inferno unscathed. In the

liddle Ages the salamander was even sold as a fire extinguisher!

'emc glory, the salamander nevertheless adorned the coat of arms

angois Ist, alluding to fire.

ries, amphibians and reptiles were blamed for a genuine

f horrors. In medieval times the Christian Church in the

frogs, toads and snakes symbols of sexual depravation and
nptations,

bolic roles, amphibians and reptiles are given

al communities, where rational explanations to
make nature mare predictable and more hospitable are sought. Thus
the frog has bee @ o a meteorologist, responsible for
predicting the weather” Amiphibians and snakes have also always been
part of the pharmacopoeia, from Pliny the Ancient to the present, and
in particular the well- eriaca, made up of viper flesh and
venom, and used against Les.

The symbolism of the snake changes over time; it remains a
genius of evil, holding an appl is symbolic of sin. With its fixed
and “murderous” stare, the snake Hypnotises and leads a person to
death. During the Renaissance, wi evival of literature, the frog
and toad found new cultural expres: are used o embody

certain rather negative characteristics (fea waEJ.icE, foolishness, vanity

and pride) and other more positive o shiyness, charm, gentleness
and true beauty). The Swedish 11atu1‘ﬂlisM<§inné (1707-1778)
who gave us the classification system for ani%al and plant species that
is stll in use today, said about these “dirty and répughi

that “their Creator didn’t go to the ouble 1o m-
A large number of species of reptiles and amphibiafs e
wetlands of the Mediterranean basin, While we a beginning
to understand the complexity of the relationships th i WEEen

7 - Wassermern (10000



Introduction

the ecological strategies of the herpetological populations and the
constraints of aridity, several species are already close to extinction. At
the beginning of this third millennium, environmental problems are
more than ever in the news. During the coming years wetlands will be
rehabilitated, which implies new challenges on how to preserve their

biodiversity.

<

ﬂ

Magic ? Witcht@

Folk remedies and médicine

of the future @
Theriacas (from Greek “th&e fey
beast), viper alcohols and toad and -
based remedies can be found since t
earliest rimes and among all cultures, @

therapies are still very much in use by the
Fruadorian jungle Indians, who use th
secretions from a small bicolour tree frog as
a healing agent which is applied, mixed wi
saliva, on the wound. The injured person
feels queasy and vomits, and is very weak
for several hours. In Europe the winegrowers
of Southwest France protect their harvest by
spraying the ripe bunches of grapes with
toxic secretions from toads that are first
salted. The thieves who then suffer from
diarrhoea and vomiting for several days do
not return and curse the farmer/wizard who
thus punished them,

S

From folk empiricism to experimental trials,
since the second half of the XIX Century,
man has been increasingly interested in the
potential applications of the most virulent
venoms and poisons, Several institutes are
specialised in treating venomous bites and in
the development of serum®. More than a
hundred species of venomous frogs from
Latin America are studied by researchers in
the hope of finding drugs o stimulate the

heart or brain or relaxing/relieving drugs
against pain and muscular contractions. In
1977 in forests threatened by destruction one
of the pioneers of batrachian-medicine found
the small tree frog (Epidobates tricolor)
which produces an analgesic that is 200
imes more powerful than morphine.

e batrachian-toxin of another species

Wlobeates tervibilis) is 100 times sironger

strychnine and as yet no serum exists

<. F

£, _Despite the venom of several

ratus makes them, generally
r man, All the amphibians’

the granular glands that
ated clusters arranged
on to the dorsal
toid glands behind
regions. Simple
e skin excretes

are located i
symmetrically i
median line, or |
the eyes for the toads
sweating at the surf,

these substances. /

These few friendly or fii €xamples
are witness o the muliplicityof uses
poisons and venoms. The uses ; w. of
killing or healing constitute furth -,; s

for conserving these wonderful sp

2 - Daly & Withoh (19710
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Origin, 1XOnomy,
enetics

and endemp?%%n

The variety of amphibians and reptiles is surprising.

The differences between these two of animals are more
obvious than their similarities, but ac
tradition dating back almost 2 centuries, théy are studied
together in a field known as hmtﬂlﬂM Greek
herpd which means to crawl). The 4,500 s of amphibians
that exist today live alongside approximately Td]{lﬂ pecies of

reptiles, thus surpassing the number of bird and ’W
species combined. Relatively, there are few amphi

reptile species in the wetlands of the Mudlti.rrane h 3.
The island fauna and the endemic® species are particular
A fossilized frog found vulnerable to the destruction of their habitat.

in the geclogical Nature Reserve
of Luberon, scuthern France.
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Amphibians can be divide
into three major groups: t

Gymnophiones, or Apoda,
rare, vermiform animals
which lack limbs and are only
tound in het regions; the
Caudata which include those
newts and salamanders
which keep their tails after
the larval stage; the Anura,
whose tail regrasses during
metamorphosis.

The Stream frog
Rana graeca.

Leaving the water

350 to 400 million years ago the climate was tropical and
alternated between dry and rainy secasons. Fish that lived
in marshlands, which would dry out periodically, would
die asphyxiated. It is therefore not surprising that these
lagoon and lake environments were places of ecological
transition, and were favourable to innovative speciation®
whereby the first vertebrates conquered the terrestrial
environment.

Undoubtedly fish remain the uncontested masters of the aquatic
-nvironment and their peak was during the Devonian® period. So

much so that this period is known as the *age of the fish™. Amphibians

ed o conquer the terrestrial environment about 380 million years
The passage from an aquatic lifestyle to a terrestrial one was not
its difficulties. Undoubtedly, the terrestrial environment
adaptation problems of a dimension until then never before

miercd by these pioneers.

The word Xamphibian® literally means “double life”, and refers directly

to the fackd mpst of these animals have to live both in the water
rent periods of their life cycle, During the aquatic
¢y breathe oxvgen from the water using gills just

F, Andracng



Origin, taxonomy, genetics and endemism

Despite being more evolved than
fish or amphibians, no reptile,
bird or mammal has managed

to achieve embryonic
development that does not take
place in the liguid environment
of their ancestors. An important
evolutionary stage was

the innovation by reptiles of

a closed cavity filled with liguid
that enables the development
of the egg, and that we call the
amniotic cavity®.

Another originality of this
amniotic egg, the allantoid®,
appeared at the same time as
the amnion, and

the two formations make up

a pair. It permits respiratory
exchanges via the eggshell.

The amniotic egg of reptiles
presents two further advantages
for conquering land: the very
resistant protective shell and
the abundanee of nutritive
materials that make up

a Necessary reserne

for the embrya to develop.

Furthermore, these primitive amphibians evolved very rapidly and
fairly successfully freed themselves from the aquatic environment by
developing naked skin made up of a single layer of permeable
keratinised® cells which is kept humid by the activity of numerous
cutaneous glands. Dehydration remains a considerable risk, and these
animals cope with it in different ways, as we will see below. Reptiles,
on the other hand, have further overcome the problems of conserving
water by means of their homy skin, that is made up of several layers
of flattened and dead epidermis cells, and which prevents the
evaporation of body water.

yalk sac




Establishment of present day populations

The understanding of the herpetological populations of
the Mediterranean area is complex. Most of the families of
amphibians and reptiles that populate the Mediterranean
basin today appeared during the tertiary” era.

The constitution of the present day fauna results from several factors:
exchange between continental masses, adaptive radiation and climatic
changes, survivors following the “cretaceous crisis”,

O Far approximately two million years our environment has undergone a

series of glaciations that are separated by warmer interglacial periods,
@ such as the present one. The ensemble of these phenomena has lead
y the continual remodelling of the amphibian and reptile
/ imunities* of the Mediterranean basin, During the last great
' ation of Wirm, which ended about 10,000 years ago, icecaps

jile ' er-continental glacial areas covered most of the European
C h L.

Thus &f of Europe was uninhabitable for amphibians and reptiles
%-‘er@d with arctic tundra and steppe. The postglacial

a5 i 5

climatic warmirg allowed medium latitudes to be recolonised by
:lmphi@w ‘epliles from southern refuges. Three vast regions
served as reh . outhwest Europe (Iberian peninsular); Italy and
southeast Eurn e steppes the length of the Black Sea and the
Caspian Sea). Th ]

recalonisation. Mg

The Tyrrhanian
painted frog.

3 - Swiderrick (1980)
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Origin, taxonomy, genetics and endemism

The Midwife tead,
Alytes obstetricans.

A, Mo and

st in our knowledge about the origins of this small
%1'anuzm area, which is one of the most “disturbed”

debated.

4 - Arnizen (198947 Q
19
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Taxonomy and genetics

The colonisation of new ecological spaces, together with
biotic interactions favouring differentiation of populations
has led to an increased diversification of taxons®,
Taxonomy, a booming science, has been enriched by genetic
techniques whose contribution can no longer be ignored by
scientists or managers.

Taxonomy is an as yet incomplete discipline; it does not always
& guarantee the name of a species. Surprisingly, in Europe even today
we still discover species that are new to scicnce. Thus, the Pyrenean
frog (Reana pyrenaica) was discovered in 1990 in the Spanish
yrenees’. This species belongs to the group of brown frogs, and is
emic* to this region where it lives in small cold and well
enated mountain streams. It is very often found with the
nean brook salamander (Euproctus asperd. The determination of

OCCL terent habitats and have developed a different biological
. A new species of Parsley frog was also found in the South of

Thearetical geagraphic speciation
model: the example of the
Cristatus group.

Speciation and the independant

evolution of isolated populations o
has been favoured by i
the alteration of glacial and inter- =1
glacial phases, a large number of %

mountain chains and a very I Triturus marmoratus Triturus cristatus
pronotnced fragmentation of the THttirus karelind B Triturus camifax
continental masses,
5 - Serva-Cobo e al, ©1008)

G = Sanchez-Hervaiz et al. (20000

Frovn al'dwolitions Bovoles - Mustration 4. Lopez

20



Origin, taxonomy, genetics and endemism

glaciations lead to the isolation of populations of a primitive species
and its subsequent evolution into distinct species. The Crested newt
(Tritrerus cristatus) and rthe Marbled newt (7. marmordatus) can
hybrid together when there is a high degree of syntopy*. However,

@ this hybridization leads to descendamts with lower viability.

N—"%
The Green fm@nplex
— an identification problem

Green frogs are :.-J.IT][JI]ih]'UL@ that,

unlike many other species of i
live exclusively in aquatic envirot hath
during their reproduction period i
other periods of activity. They are co
and frequent and their abundant tad

Rana lessanae.
play an active role in fillering stagnant
waters. They belong to a group whtrre%% the ecological and evolutionary significance
the taxonomic levels are hard to identify, f hybridogenesis®™®. Understanding the
This group is an excellent model for M ationships between the genomic

the study of hybridogenetic mechanisms’ position of populations and their habitats
in amphibians. Hybridogenesis can be vbecome a priority scientific objective,
defined as being a reproductive system in
which the hybrids persist by mating with one cterisation of individuals using only
of the parent species. In the Rhone valley, maorphological and behavioural criteria has
the specific complex of green frogs present in fact own to be insufficient.

an intermediate hybrid form between Enzymatic ies are necessary in order

two parent species with well defined to specif rrespondence berween

A, Morand

genetic identities, the Marsh frog the distribu senotypes and the
(Rana ridibunda) and the small Pool frog ecological typolagy of different sites.
(Rana lessonae). To the South of the valley

the Marsh frog reproduces with Iberian water These techniques liel xplain both the
frog (Rana perezi) to produce the hybrid phenomenon of specid nd allow the
R. grafi. history of the population/ ot green frogs in

the Mediterranean Imumpe to be
This very large group of populations exhibits understood. The tech Wﬁm confirm

differences in morphology, physiology suspicion about the pr ce of other
(hibernation strategy and tolerance species of green frogs (Rana‘epeiratice,

of variations in the level of oxygen) and Rena shqiperica) in France that v&
behaviour (quality and strength of sound escaped from shipments importe -’j’a’
emissions), This creates a problem as to gastronomic purposes. %

& - Bagano of al (1804)

7 - Graf & Polls- Pelaz (1959} 9 - Schmeller (19997 y

21



Endemism

Contrary to birds, which exhibit weak endemism within

the Mediterranean biome, endemism in amphibians and
reptiles is extremely high, but nevertheless less
remarkable than that of freshwater fish in the north

Mediterranean region''.

\ During evoludon, the species that are present today progressively
occupied more or less vast regions that make up what we call their
distribution area, Certain species like the common toad (Bufo bufo)
have a very large distribution area over all of Europe while other
species such as the European blind cave salamander (Proteus
nguinis) are limited to a few sites on the Adriatic coast.
Tis disparity in distribution and the variations in abundance of
lations between regions are caused by geological, climatic and

sl phenomena as well as the adaptive characteristics of the

The Corsican mountain newt,
Euproctus montanus
from Corsica Island.

F Andrening

.'If-‘l i lI.rl'llI.Illlll'.-l'.lll'.lll |”' r. I.Il.l r‘.ll-l.ll. [4 lrlJ{."‘:..l-'l
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Origin, taxonomy, genetics and endemism

Amphibians and reptiles
of the Mediterranean islands

reptiles and amphibians and the Furopean and African continent as
were isolate Mediterranean Islands well as from introductions by man.

during the last'g The systematic herpetological survey of
covered all the 1 islands has made considerable progress with

as well as the mountains. the recent discovery of two endemic

have continued to ev amphibians — Ahes muletensis — on

of their environment an Majorca!! — not previously identified and the
specificities that differentiate fle Corsican painted frog Discoglossus

from theiy ancestral species Howe montalentii). On the islands of the western
essential element which stri Mediterranean basin, the levels of endemicity
of an island environment st and of batrachians are high because of the age of
which is a well-known fact since , is the fauna there and because of their low

capacity for displacement. They reach 63% in
Sardinia, 29% in Corsica, 25% in the Balearic
[slands and %4 in all the other islands!?,
Whether it be new species, sub-species or
small isolated populations, this range of

the shortage of animal species. A
capacity to disperse and to cross ma
barriers is one of the reasons explain
the small number of taxons. The lack of:
favourable hiotopes®, in particular of f

water and competition® and/or predation enetic variation that is a source of evolution
by indigenous species can also explain the arrd, biological innovation, is very often
failure of certain colonisations. Ultimately, itened. Any disruption to the habitar of

the current fauna comes mainly from ecies leads to irreversible

previous connections between the islands

Amphibian's species richness in
the large Maditarranaan islands:
the Balearic islands, Corsica,
Sardinia, Sicily, Crete and Cyprus.

2 ok B W B oL O s B
TS Y ey

T E= T g

.:a;nﬁ

I - Alcover & Meyol (1950)
i3 - Delangerre & Cheylan (19920
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Diversity of habitats
and of Species

The majority of spec their existence between both
aguatic and terrestr nments. The simultaneous
presence of several environments is necessary for their
life cycle. The habitat of es includes its reproductive
sites, where the eggs and/ arvae develop, the sites
of juvenile growth, the en where the adult spends

its active life as well as the sit
hibernation. The passage from
occurs by means of migration.

r-summering and
nment to another

P

Amphibians and reptiles are distributed in a gy jety of wetlands,
which differ in geological substrate and surfac 4, bathymetry,
hydrological characteristics (source of water, len ehydroperiod®,
seasonality.. ), physicochemical conditions (pH, o 1@1!-:_';i1.'il'-;. oy B,

In Europe and around the Mediterranean the majority o @ i

.R|}E‘I’_"iIL'H have to return to a fresh wiater environment in orfler te

reproduce and to deposit their eggs or larvae. The devel
cycle thus includes an aquatic phase of variable duration.
The typical habitat
of the Corsican mountain newt,

25
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Although reptiles are freed from the aquatic environment, at least for
the laying of their eggs, certain species still remain linked 1o water.
Although the Crocodilia group lives in close relation with wetlands,
only species belonging to the groups of Squamara (snakes and lizarcs)
and Testudinata (turtles) respectively are of interest in the area studied.
In the Mediterranean biome few species of lizards must have access
to wet environments, whereas in the peat bogs of Northern Europe
the Viviparous lizard (Lacerta vivipara) is common, and can dive into
the water to take refuge. This lizard has a broad geographic
distribution. It is found from Scotland o Sakhalin Island and from the
north of Spain to the polar circle.

The water snakes O

A super-predator of frogs, newi: i inhabitants and are occasional visitors o the
larvae as well as [ish, aguatic sna are 4 wetlands. The Dice snake (Netrix fesselatal
commaon feature of wetlands, Thiee SI%EE closely resembles the Viperine snake, but is
are particularly associated with the we even more aguatic, It replaces the Viperine
With a vellowish necklace, underlin t snake 1o the east, from Italy to Asia Minor,
back by a black band, the Grass snake and as far north as the Czech Republic.

(Netdriz ratrixd is an elegant swimmer whic
advances by undulating the body and
holding its head above the water. It is the 0}

Natrix maura

aquatic snake with the greatest geographical
distribution: found in almost all of Europe
and Morth Africa. The Viperine snake
{Netrix meerar), is still called “aspic d'ean” in
France, because of its resemblance to the
Adder (Vipera berus), which has similar
colouring and attitude to the Viperine snake.
The Viperine snake is found near to water
and feeds exclusively on aquatic animals.
The resemblance between this inoffensive
Viperine snake and true vipers has led to
doubts about whether vipers were found by
water or not. It has been established that
certain species of vipers, including Adder,
do go o water in order to hunt fish.
Nevertheless they remain relatively rare

A&, Fatras/Bios




Diversity of habitats and of species

A diversity of aquatic habitats
and populations

Amphibians, turtles and snakes are present in most
Mediterranean wetlands. One finds them in marshes, lakes
and rivers on the continent and on small islands that they
have colonised by means of past connections or through
introduction by man.

For the past century the most significant environmental problems in
Mediterranean basin have been related to water resources’, The

an wetlands consequently constitute either isolated “sites”
times part of a much larger regional area which can
contain : umber of environments and of communities®,

Torrents, rivers, springs and streams

The divers f%rr courses and of microhabitats® created by the
river dynamics mea ar the environment can be occupied by
different species le, salamander larvae can be found in the
MOSE UPSITeaIm 2one eams, where they continue to be super-
predators in these fis hitats. Salamander larvae can also be
found in great numbers
particularly arid areas. U

c@n‘cmditiﬂns, they became cannibals.

In Corsica the Corsican mauntain newt (Euprocius mordanus) and the

13 - Pearce (1996 9
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d in the French
[ it is these

In§

The Poiret newt {Pleurodeles
poireti) has great
reproductive flexibility and is
often the first amphibian in
Mumidie (extreme northeast
of Algeria) to reproduce,
between September and
Februar:.n once water returns
to its hiotopes. Early drying
out of its reproduction sites
leads to the death of the
larvae and means
reproduction has failed,

The chott El Dierid, Tunisia.

Fresh water lakes and permanent lakes

There are considerable variations in the mesologic (size, depth...) and
trophic characteristics of these water bodies, Generally lakes and
ponds have an unvaried reptile and amphibian fauna. However, these
environments can shelter significant populations of one or two
species. One of the limiting factors is the presence of structured fish
communities that influence the survival of the amphibian larvae.
Cenain species are however not affected by this presence, in particular
the green frog and the common toad. The vegetation of the banks
provides shelter and feeding zones for other species. The mountain
lakes in Greece, Albania and Morocco have very few species. Al these
latitudes, green frogs, a zoological group with a poorly defined
taxonomic status, are amongst the rare species that are found at more
than 2000 m altitude.

chotts and sebkhets

vetlands of North Africa, there are vast depressions or lagoons
ith rainwater from surface water runoff and from the water

2ip surface area is often differentiated into several parts
narshy zones that are permanently or temporarily flooded.
In umc%the aquatic fauna in such environments is made up of

mollus
verteh o ."‘t L
Viperine x@

Anura are distrik
salinity. Few sped
except for the Grees

find up to nine species of Anura amphibians, the
he Spanish terrapin (Mauremys leprosa). The
ording to the hydroperiod and the warter
@u u:e successfully in the brackish waters,
ad<fBufo viridis) whose tadpoles seem to

Cr. DelfinovBios



Diversity of habitats and of species

The white dragon or “human-fish”
of underground waters: the

It is by mere
cive salamanded

in 1685 in what is n¢w Slovenia, The
peasants mistook this al Svith its unusual
morphology and a chimera sideyfor a
dragon. This is probably hiw
name (from Latin: “anguis™
Greek god: Proetus, shepher

rivers and underground lakes in the kars
areas of the Dinaric Alps that border t
Adriatic Sea. Iis distribution area includes
more than 250 locations, and extends fror
the Trieste region in Italy to the southeast 1o
the regions of Dubrovnik and Trebinje, and
includes Yugoslavia, Slovenia, Croatia,
Bosnia-Herzegovina and Montenegro.

The Proteus is a spindly animal, shaped like
an eel and between twenty and thirty
centimetres in length. It has an elongated,
triangular head that ends in a flanened or
square muzzle, Its short and under
developed limbs have three fingers at the
front and two at the back. These limbs are
unsuitable for walking. The Proteus, which
never metamorphoses, maintains
characteristics of the Caudata larvae that are
typically aquatic throughout its life, such as
its skin, which is a whitish-pink and almost
human. It possesses Levdig cells, which
should increase the integumentary
permeability; the organs of a lateral line like
a fish; its eyes are without eyelids and cease

(o develop during growth. It has three pairs of
external gills, which are spread like a bouquet
of red feathers around the neck and the
bronchial slits. The Proleus compensates for
its blindness with a very developed sense of
smell. It can detect the odour of its favourite
prey, which are small endemic cavernicolous
invertebrates (chironomid, crustacea larvae),
and small dead animals in the detritus'?.

Eggs are fixed one-by-one to the lower side
of stones and rocks. Because of the low
temperatures (10°C) in these deep caves, it
takes them approximately three months to
hatch. The female guards her eggs until they
hatch, which she defends by pushing away
any intruders. Any disturbance to the water
captured by the ciliom along her lateral line
informs the Profens about her environment.
hen the eggs hatch the larvae measure
2tm and look like miniature versions of
parents. Growth is very slow, and
1al maturity is only attained between
ars of age, while optimal
is only between 20 and 30 years
oldS%With ?di:itumming resemblance to man,
the cldes us can exceed 6() years of age.

5 become very rare. It has
lucrative traffic 1o satisfy
ifh scientists,

the curiosity
aquariophiles : .' Tupulous tourists, and
[

the species is undef the threat of extinction.
Furthermore, the use gf fertilizers, pesticides

and insecticides, hy um and oils, and

effluents from industry > veritable
underground catastro Wummn of

water tables and of the stone metwork by

underground world!®.

P4 - Uiblein e al, 11992)
15 - Sket (1997)
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tolerate slightly saline water (= 4 g/1). The discoglosse peint can

withstand salinities up to 8g/1 NaC

e,

In the northern half of Morocco, the Sharp-ribbed salamander

wadis.
vegetationl’
cetation

%

O

(Plenrodeles weltl) can also be found by lifting stones and tree stumps
close to temporary or permanent dayas, or in certain slow flowing

When water only remains [or a few weeks, salt concentrations are
very high, and no species has been able to adapt to such hostile
conditions. The sebkhets of west Algeria do not even have any aquatic

The Poiret’s n hat future?
Two species of Cauds

r:‘.l'f' amandricdae
family exist in Algeria:

- 4 rare and enigmatic species,
algira (Bedriaga, 1883) which is
mountain forests,

- the Poiret’s newt {Pleurodeles %
Gervais, 1835) which is endemic in the
northeast of Algeria and northern T

This newt bears the name of the abl

Poiret, a botanist who visited the
surroundings of Calle (El Kala) in 1785 and
who, in 1789, published “A journey in
Barbary: amphibian animals of Algeria®,

For a long time it was believed that two or
three species of newts coexisted in Algeria
{Poiret’s newt, Hagenmiller newt and
Triturus nebilosws). This confusion is
doubtless due to the great morphological
plasticity of the species, probably in relation
1o developmental heterochrony”,

Despite often being a species that is selected
for work in molecular biology, its ecology is
paradoxically poorly understood. Under
laboratory conditions, the adults can lead a
predominantly aquatic life, Tn the wild the
Poiret newt prefers pools and temporary
ditches to lakes and ponds, probably
because of predation by fish on its larvae. In
the aquatic environment its larvae and adulis

feed on crustaceans (artemia®*, daphnia),
insects and amphibian larvae, Being a
polyphagous predator, the newt is a key
species in the environment it occupies. Once
larval development is completed, the juveniles
leave the aquatic environment before over-
summering in crevices or under stones.
The species is fairly common in Numidie and
found on both the plain and in the
mountains. It does not however benefit from
any protected starus despite its vulnerability
related to its endemicity. The biotopes it
ahits are threatened with degradation or
Cnt/? dppearance. Unfortunately they are not
ﬁub‘g%t to any protective measures in Algeria.
ensequences of recent developments
ilding) are more incirect, as this
he ['"mqmr_nmmm of hoth habitats
jons, which renders the species
'e. In certain sites, this
more worrying because of
=xotic fish (Cyprins
#is/ that also propagate
irgpments. In order to

siluation
the introdu

in femparary ©

improved and vi s conservation
measures for its hahitatCire

ensure the I'L:LLJ;)JM‘LI/WBG]?W,, NEWT,
understanding it its ooy must be
5

SQSSATY,

Dr
University af

i\ Samraoui,

wﬁlgerin.

iG-
i7

Krnoepfiler ¢ 1962)
Grriflas & Koché (T0H7)




Diversity of habitats and of species

Puddles and temporary marshes

In the “marismas** or The seasonal aridity of the Mediterranean climate favours the
temporary marshes of the development of ephemeral puddles and seasonal marshes. These
shallow environments, without fish, can cither be isolated, or prolific,
with many within a few hectares. Their size varies from a few square
metres to several thousand hectares. Their favna and fora are typical
of the Mediterranean basin, and are often endemic and very vulnerable.

In Israel and Morocco, the survival of the Spadefoot toads (Pelobares

share the fresh, brackish and syriccus, Pelobates varafdii) is dependant on winter rains that keep the
salt-water environments gmdﬁ where they reproduce filled with water for more than four
onsecutive months.

1. Bufo calamita

2. Peladytes punciatus
3. Trituvrus marmoratus
4. Emys orbicilans

5. Triturus vulgaris

6. Hyla meridionalis

7. Natrix natrix

8, Rana perezi

9. Ardoa cinerea

10. Pelobates cultripes

i —

- . ——
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R
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s
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Hydroperiod
and amphibian communities

aute reserve in the Hérault

hot dry summers and a
e autumn and winter, More

istributed across this platean,
which is only 3 ki ometres from the sea.

These ponds result fro
has been carried ou
Ages and until recent
amphibians species by

Palmate newt (T, belveticus), N
(Bufo calamita), Western spadef
(Pelnbates culivipes), Parsley fro

fore than two hundred temporary pools, to whic
amphibians.

punctatus), Stripeless tree-frog (Hyla
meridionalis), and Iberian water frog.

There is a close relationship between the
hydroperiod and the number of species that
reproduce in each of the ponds'®. The
Palmate newt, Marbled newt and Stripeless
tree-frog are among the most abundant
species and are best represented in the
various types of ponds, The Western
spadefoot toad only occupies ponds that are
filled with water for a long time, whereas
the Parsley frog can also reproduce in ponds
with a short hydroperiod. Thus, similarly to
other Mediterranean systems,

the hydroperiod is one of the major

factors structuring this community of
amphibians.

nritd is correlated (as number of days), and the number of species of

Fram C, fakab e o, 1999

I - fakody et ql, (1999)




The habitat of Midwife toad
[Alytes abstetricans)
in southern France,

Diversity of habitats and of species

Artificial wetlands

Watering holes and ponds in karstic and desert areas are favourable
places for aquatic communities 1o develop. However, excrement and
trampling by cattle in this stagnant water quickly turns such an
environment inhospitable for larval suwrvival. Washing places, wells and
cisterns, etc, ., are other works of man that can be of herpetological
interest®,

Gravel quarries that are still being exploited generally are of little
interest for fauna; mast of the time they even have a negative impact
on both the environment and on the herpetofauna®!, However, once
they have been abandoned, they can become very attractive for

ral species. The hottom of the gravel pit is covered with a fine

d by semi-aquatic vegetation. This provides a multiplicity of

ats that are favourable to amphibians and reptiles.

e, the frequent fluctuations in the water level prevents the

f structured fish communities. Thus, certain gravel pits

bandoned for about ten years in the plains of the
laut-Khone River are sites of high interest for

amphibianss

One generally, 1& i

lv, associates human activities with a
wersity. In the case ol amphibians and

e1e L is probable that man has locally assisted

the extension of ¢ ies by the creation of secondary biotopes.

20 - Pinston ¢ 1290) 22 - Morand & foly (19930
21 - Welsh & Oflivier (T008)

1.k, FrévotBios
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Alluvial valleys: regime
of disturbance and biodiversity

terrestrial ar
valleys, River s, the natural

disturbance regimé, is Qspa‘m.wih]e for a
masaic of wetlands, w
origin of a high bic
acuatic or semi-agus
representative of vari
by the active river channe
varipus modes of abiotic a

eutrophic* oxbow lakes which have

permanently been abandoned by tl%

waters of the river.

A coexistence of species results, each with
very diverse ecological requirements. These
assemblages or populations of species are
primarily conditioned by the size of the sites;
their heterogeneity; the distance from the

minor bed*; the alternation of being filled with
water and dried out and relationships with
predators and aquatic competitors present.
Unfortunately, alluvial valley landscapes have
been greatly modified over several centuries
by all sorts of development such as dams,
draining, fish farms and hydroelectric works,
In commaon with many other species,
amphibians and reptiles pay the price of
these modifications to the functioning of the
hydrosystems®,

Nevertheless, the current state of our
knowledge enables us to believe that real
convergence of interest between the
hydraulic management of alluvial valleys and
persistent rich and diversified communities of
amphibians and reptiles can exist. Aquatic
sites that are peripheral to the main channel
of large rivers effectively play an important
sle in absorbing floods. It is probably not
ate to undertake restoration projects to

(>
E@E Favourable condirions for viable

populations of amphibian or reptiles in
ae iith the management of the whole

23 - Joiy & Movand (1997)
2 - Reeil of el £1903)
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Diversity of habitats and of species

From refuge to growing site:
the terrestrial environment

The terrestrial environment surrounding the water body
has multiple functions that need to be preserved (feeding
zone, site for laying eggs, site for hibernation or over-
summering).

Another important condition for the environment of amphibians, and
of reptiles that are linked to wetlands, is the presence of adequate
shelters where they can be isolated from hear during the day, in
lar curing dry spells. Many species occupy aguatic
aments during the night in order to hunt, but must shelter

juvenile E can tree frogs need o consume large numbers of
invertebrates lh:&h jnd in wet fields. The aquatic habitat where the
larvae develop avery far from terrestrial habitats that are
favourable 1o

During the winter, sever: '
reptiles, migrate toward: @
Salamanders, toads and watef snikes are sometimes found together at
erground environments, More

the entrance of mines and other un
nsually, individuals of several’d
stones, Ultimately, both amphibi
between an aquatic life stage and
scientists and conservationists is the-ide
aquatic and terrestrial factors are imy
their populations and environments.

gal one. The challenge for
=tion of which of the

ir the management of
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Diversity %
of adaptation%@

Caspian terrapin,
Mauramys caspica,
sunbathing in a Greek wetland.

Almost all animal species on this W
mammals and birds, are “cold bl animals, or

ectotherms. Nevertheless, amphibians and

by no means more primitive than birds or
Their behaviour, biodemographic strategies an
physiology are just as complex, and just as w
to the extremely variable environments that th

imn

ik
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1. Natrix maura

2. Bufo calamita

2. Discoglossus galganai
4. Palobates cuitripes

5. Hyla arborea

Except for warm-blooded animals, most living creatures are apparently
perfectly functional with a variable body temperature. Ectotherms
(also known as cold-blooded animals} are characterised by the fact
that they need external energy in order to keep warm. This adaptation
presents many advantages. The animal does not have o maintain its
temperature at the cost of wasting energy when the environment cools
down, or by losing water by evaporation when heat becomes
exCessive,

Certain Mediterranean wetlands are characterized by a serious lack of
ater at certain times of the year and by very high variations in
temperature, These iemperature variations are not only seasonal but
also differ according to the hour of day. For amphibians and reptiles,
ectothermy does not mean passive acceptance of hydrological and/or
hermal constraints imposed by a given environment. The animal is
ree to move and thus to choose its thermal environment according to
eeds: when the priority is economy, at times of rest, a cool
mment is chosen; when the priority is performance, at times of

1, Loger



Diversity of adaptations

Adaptations for fighting
against heat and dryness

ibians, which do not live
dls sometimes have
band dryness of the

Reptiles, Li
permanentl

* They lead a rwilight ane hightlife:
generally poikilothermic ;111111&5, which are
more sensitive 1w hyperthermi ess, tend o
hide from the sun’s rays a
or nocturnal,

s They drink water via the skin:
reptiles with their horny imperme:
the thin skin of the amphibians meany
mostly they cannot spend more than :
the open air as they are quickly dehydra
This characteristic is an advantage whe

through their permeable skin from all wet
surfaces.

* They limit loss and recycling of water:
amphibians compensate for their inefficient
kidneys by the permeability of their bladder
and by recycling water in their diluted
urine®®, The excretion of waste is also
favourable for reptiles in arid environmenits,
as this waste is transformed into the not very

water is abundant, as amphibians do not noe water is in short supply or the
need to drink. because they absorh water wperature becomes too high, it digs a hole

soluble uric acid which is eliminated in a
precipitated solid form. This limits water loss.

These protective measures are useful in the
short term, but are not enough on their own
and only adapted behaviour or the other
specific physiological mechanisms found in
some rare species allow amphibians (o
occupy very arid zones™,

= Some bury themselves for over-summering:
the Western spadefoot toad is a typically
Mediterranean species, which exhibits
digging behaviour during the day, thus
allowing it to avoid the highest temperatures.
It is particularly well equipped to fight
dryness. Its two hind legs have a kind of
horny prolongation that it uses as a spade.

ground by moving backwards and
ere, It can bury itself up to

depth. Its American cousins can
\@'mstund up to 8 or 9 months,

25 - Warbuirg (1972}
26 - Mecanaborn e af, (1004)
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Resisting the cold by avoiding
or controlling freezing

pecies of continental Europe and substance that prevents the cells from

those northern Mediterranean the freezing. Frogs, snakes, and turtles use
winter seasp physiologically difficult glucose as an antifreeze, while some species
period be‘ combines the general of the Hyla genus use glycerol, the alcohol
effects of a dr Otemperature, scarcity of that we add to car radiators during the

food, and sometimes/the absence of water, winter! For several years researchers at

Carleton University in Ottawa have been
studying a group of amphibians and reptiles
that hibernate while letting themselves
freeze®’. The Wood frog (Rana svivatica),

a vicarious species* of the Agile frog

fRanea dalmatinal in Eurape, lives in North
\ America and over-winters under a laver
choose relatively warm over-wi 5i of snow and leaves at an ambient
underwater or deeply buried undergr ; temperature of -8°C.

Amphibians and repuil ve a low capacity

cold and its consequen
birds do, moving to a

Amphibian species spend the wi A third strategy is super cooling, a variam of

underground, or in the mud at the botton the ahove strategy, wherehy the bady fluids
permanent acquatic environments, ; are maintained liguid at temperatures at
sometimes requires significant migration which they should normally freeze.

Even if the water freezes at the surface, the
water at the bortom of the pond generally
remains liquid at about 4°C,

b these strategies are accompanied by a
“uction in metabolism of between 90 and
a0 % compared to normal. This extends the
A certain number of species control freezing, i 1se of body reserves by a factor of 10
generally by heing equipped with a to

4[} 27 - aforey & .‘r'.lr;r'f.jr [ 9



Cartzin tadpales (. bufo) have
chemical repellents to dissuade
fish from feeding on them.
Moving in shoals is also a strategy
to avoid predation. The Tree frog
tadpoles take refuge in the
vegetation; they are most
vulnerable as they search for
particles to feed on.

Diversity of adaptations

Feeding: the beak and the tooth

Feeding is necessary for all living creatures, and whoever
takes the trouble to study amphibians and reptiles in detail
cannot help but admire their feeding techniques.

A change in dict

Contrary to the larvae of Caudata, which are exclusively predatory,
tadpoles are usually considered as being benthic organisms equipped
\@‘rh 4 horny beak that they use o graze on aquatic plants. This image
was however found to be more complex during the past two decades
tollowing stomach contents studies, the comparative analysis of oral
ition apparatus and the distribution of tadpoles in the water

hyton®, living macrophytes and animal prey items make

y different food categories as there are species and

olumn or the surface water film*. The Naterjack
and Yellow- ggcmd (Bombina variegata) frequently feed in small

pligotrophic ponds)they are well adapted to taking suspended
matter®. On the 1and, the radpoles of the Common toad are
T

generally bent P e-serapers of deposited organic matter. There
5 greal variation 4 it

availability of resources
according to phenomend |

1

25 - Diaz- Panlagiia (1985}
29 - Viertel (19870
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ponds with low productivity, the tadpoles of the Parsley frog and the
Western spadefoot toad, species with early reproduction, feed on the
eggs of the Natterjack®, a species with late reproduction.

Actively hunt for prey or wait and watch for them to come

All the adult amphibians of the Mediterranean regions are carnivorous
and usually only eat live prey. They do not react to motionless prey,
as it is movement thar stimulates the capture reflex. With their sguat
bodies, very short legs and not very webbed feet, the Natterjack is
very mobile and actively hunts on sandy ground. Newts feed actively
on land and in the water. They locate their prey (earth worms,
chironomids, crustaceans...), seize them in their jaws made of small
conical teeth, and to ingest them better, retract their eyes. The
depression of the eyes, in amphibians, helps with the progression of

s, the Common toad waits peacefully hidden, until a slug or an

/J]E prey towards the oesophagus. Compared to the Natterjack or to

Cross section of a Grass frog's
phalanx. The nine lines of
arrested growth and the
periphery tell us that this
individual is 10 years old.

t is within range and it projects its prehensile tongue. Toads and

sage often the prey of other active hunters, such as the Viperine
5 the Grass snake. Similarly to pike, the European pond

cerapin’ ligs in wait behind a curtain of vegetation until an aquatic
inse dpole or a small fish pass within reach of their beak. They
ca %in search of prey, slowly moving through the aquatic

vegemy

. Miaud

30 - Tefedfo & Recgues (1 994)



Diversity of adaptations

Growth, age at maturity
and life expectancy

Both longevity and age at maturity are poorly understood
for amphibians and reptiles. This information, derived
from skeletochronology’ techniques, is however
fundamental in order to consider the temporal dimension
of strategies to conserve these species.

Much work exists on the demography of certain zoological groups

as fish, however little relates to amphibians and reptiles®. For the
e at maturity is defined as the age at which he participates in
tive behaviour for the first time, while for the female it is the

rred at the time of reproduciion directly influence the
the individual. Longevity and age at maturiry are variable
' one species to the next and even within the same
ifferent populations. Altitude, temperature, isclation

paramet
species |
of the popuilati
structure??

Certain speci
Thus, the Gre
Yellow-bellied toSd an
are long-lived species (b y and fifteen yvears). They reproduce
at between two and fou Fraged®™ It can be assumed that only
species that reproduce undes ver}%nﬁml‘-le conditions exhibit a long
life expectancy and a relatvely earlyyge at maturity in order o
compensate for the risks of thee
an individual, only one Favourables
for all the bad years. In the Meditey
not regular from one year t© the ne
years, these adaptive strategies mean
compensated for.

/'to reproduce may compensate
amvountries, where rainfall is
v even fail in certain
hazards can be

=

g

31 - Caslanst & Smiring (7900 A3 - Caetano (1900) g i
32 - Miauel ex af. (1999) T4 - Plytyez & Higai (19050
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Cnly a few amphibi
species are partially liberat
from the aguati
environment. Example
include the Midwife toads,
whaose males carry their eggs
around their rear limbs; their
tadpoles carry out part of
their development within the
eqgg, until they are released
in a pond.

Cave salamander, (Hydromantes),
living in caves in [taly and in the
South of France lay about a dozen
eggs. The female, who is very
attentive, remains curled up
around the eggs until they hatch.

The different stages of reproduction

The evolutionary tendency of the amphibian group is for
progressive migration from the aquatic environment to a
terrestrial one. However, in the Mediterranean biome it is
noted that, with some exceptions, amphibians must return
to the fresh water environment to reproduce and deposit
their eggs or larvae there. Turtles and aquatic snakes
return to the water shortly after their terrestrial hatching,

The exchange of reproductive cells is preceded by preparatory

behaviour and/or an clegant bridal dance. These rites are specific o

sach species. For the Caudata, the ceremony is primarily made up of a
ies of stereotypical behaviour, while the Anura emit more or less

@mug vocalizations. Fach male has a specific song and they often

ront each other over the possession of the female. The aquatic
nent means fecundation can be external, the mode used by all

which follows a pseudo coupling (or amplexus). The eggs

sprayed by the male's semen when they are released from

a%cluaca*. The male Caudata deposits a spermatophore” in
t ¥

the water e female absorbs with her cloacal lips and the help of
her re:z ;
:

E Andraorse



In 1863, the famous Mex
salamander or axolotl,
is known to have been
delicacy for the Aztecs, wa
brought to France. It
reproduced while still in the
larval stage and to
everyone's great surprise;
some of the larvae changed
morphology and left the
water, They became the small
Tiger salamander
[Ambystoma mexicanum)
that was already known In
fact the axolotl and the Tiger
salamander were two forms
of the same species,

Meotony is optional

for the Triturus genus and can
be inhibited by injecting
thyroid hormones.

Diversity of adaptations

Larval development strategies

For amphibians the larval development sirategy differs
according to the species, the region and the season.
Metamorphosis is the sign of passage from larval life

to adult life, When development in the aquatic environment
lasts for a long period, it favours a large size at
metamorphosis but increases the risk of predation and also
death due to drying out. On the other hand, a large size at
metamorphosis increases juvenile survival and the capacity
to disperse in arid environments.

@Cﬁ cesses of growth and development are closely related to

ie re¥, to food resources and to competition. Some species
- Natterjack find optimal development conditions in hot
: p 1o 35°C). The tadpoles of the European tree frog do not

tolerate emperatures below 15°C. Both Green frogs and Tree frogs are
thermao @ ecies, i.e. they like heat.

Competitic sther factor which influences growth either due to
limited resources (exploitation competition} or by growth inhibitors
{competitive int ncel. These lead to either a reduction in size

and/or an inc

&

35 - Movarnd et @l (1907)
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A large body size reduces the risk of predation and increases

competitive aptitude,

ROQUE-HAUTE NATURE RESERVE

(Languedoc, southern France)
from 1996 to 1997

COTO DONANA NATURE RESERVE
(southern Spain) - Average on seven consecutive years
B On the left, first appearance of larvas
B On the right, last appearance of larvae

T T T T T L] T T T Total,
@wﬁﬂ e ——
T. helve
' ) i et
F. punctatus
F cultripes
H. meridionalis
(& e
A L 1 1 1 L 1 1 1 I 1

T 1 i 1 1 1 T L T

[ [ |
H. mevidianalic EEEET——————
B Em D galganoi

I B, calamita
TN B, bufo
TR perezi 00 EEE
T. marmoratus I
T bescal I
Rwalt! 0000 .

N 0 WP owitripes)

Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. Wluir Aug. Sep. Oct.
%{y'

arous species, which spread their reproductive effort across the whole
a single, generally explosive reproduction, and which only reproduce once

Based on the staggered maturation and deposit of eggs,
season, can be distinguished from semelparous ones,
per season. Within species, temporary populations al

Mov. Dec Jan. Feb. Mar Apr. May June July

Fram C. Jakob et al, 7959 ; Diaz-Famiagua, 1589

Metamorphosis, an anatomical
and physiological tidal wave

The birth of the green frog, the Commaon
toad, and all other amphibians is an
extraordinary process, within several weeks
metamorphosis modifies the anatomy and
physiology of the tadpole. During these
major changes, certain organs are lost (the
tadpole’s ail, gills...), while others appear
tlegs, lungs...). Metamorphosis is thus a set
of complex biochemical, physiological and
morphological phenomena, all which are
controlled by thyroid hormones.

The simple ablation of the thyroid gland, or
the absence of one of the necessary

U]/

&

COj
1F meta
tadpaoles &
reproduce,
metamaorpho e of Caudara can
reproduce, thisiscalled neoteny.

Amphibians zlrt:ﬁ{;yt}iw)fllin three groups
according to th apacityto metamorphose

The Anura [rmclﬁdbmﬁ the Caudata with

obligatory neoteny (Europ
salamander).

revents the metamorphosis.
iis does not occur, the

e very large but cannot

' , the non-




Diversity of adaptations

Dispersal for survival and colonisation
of other environments

Often it is assumed that all amphibians and reptiles, within
a single group, possess the same ability to disperse. This is
not the case. Some species are sedentary while others are
nomadic. Within a single species, the juveniles are
generally the dispersive phase whereas the adults remain
where they find a favourable reproductive site.

iies are associated with habitats that constitute either sites for
h, for reproduction, or for hibernation or over-summering, It is a
characteristic of both amphibians and those reptiles that are

one; several species regularly carry out seasonal migrations
s¢ lwo environments. However, observation during their

i @ is difficult because both amphibians and reptiles are

d lead a discrete life. Newts inhabit crevices,
crevasses and ents’ burrows, all of which are difficult to access.
urﬁthm the adults of all species can easily disperse

and colonise new habitats. This assumption is however seldom
confirmed.
Isolation, dispersi Q

wo parameters are funds
and for their conservation, Digpérsion during the reproductive season
can be related to the drying owt of a site or to the introduction of
predators. Thus, European pon pins are able to move across
land and traverse up to 500 met o days if their pond dries
out™. Other species prefer to o mer sheltered from the heat.
The distances covered during intrs lispersion phenomena by
batrachians are in general shorter than bserved between two
successive reproduction seasons. Thes nces seldom exceed two
kilometres and vary according to specie idlered and the possible
habitats for dispersion?’.

A0 - Nalleau ¢ 19092) ; i
17 - Joby ef al, (20010
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Disappearance
and decl;

of populati s

The differences between presen ast rates of extinction
are far from negligible. The prese > of extinctions
is unprecedented, and numerous s th amphibians

and reptiles are menaced with imminént extinction.

DA

In many regions of the world, amphibians are ened with
extinction. Why? Pollution, cimatic warming, 1'arr*feu<§'ﬂn 5

introduction of exotic predators and excessive consumpt
easy to understand this phenomenon that is alse of cona

stratospheric ozone, illness? None of these causes suffi
this decline, but added together, and to the destruction

reptiles. ..
The Eurapean
blind cawe salamander.
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The decline of amphibians:
true or false problem?

VENTes No S00Ner Were some

win unexplained, What is
AL the fact that they lived in
Areds Arounc
obvious reasc pect their
disappearance. These @ds are far from
anecdotl and alerted
ta study the proble
maore worrying was t
are probably indicato
environmental degradation
Amphibian Population Tas
of the Species Survival Commi
the Woild Conservation Union
created in 1991.

Controversy about the world decline o
amphibians centres around two major
questions. To what extent is this decline3

real phenomena rather than natural

Lanza's alpine salamander,
Salamandra fanzai

in the Piemont region

in Itahy.

fluctuations***°, and, are the causes changes
at a4 global level or are they micro-changes at
a local scale that are difficult to detect?

There are several hypotheses that try to
explain the disappearance of amphibians in
the world. However, most of them are
impassible to test, either because they are
too complex, or because they are bascd on
insufficient data due to the lack of in-depth
long-term research. Another difficulty is that
each species reacts differently to rain,
humidity and temperature. Most amphibian
populations fluctuate spectacularly from one
vear to the next according to variations in
these parameters, Only by recording these
demographic variations over several years
can the controversy between alarming
scenarios of disappearance and natural
fluctuations be avoided ™1,

3% - Winhe (19912
39 - Peachman et al. {19971}

400 = Reed & Blaustetn (19957
41 - Povrids ef al, (159%9G)




Disappearance and decline of populations

north. The negative effects of an increas
ultraviolet radiation on the ezgs and
embryos of certain species have been

shown®, %

Climatic and microclimatic changes due to El
Nino are strongly suspected to be
responsible for the disappearance of
amphibians in the wet forests of Australia
and Central America®®. Most scientists believe
that these causes are real, but they are
zenerally less impaortant than other causes
such as the disappearance and fragmentation
of wetlands. The introduction of fish also
constitutes a very serious threat for
indigenous amphibians, There is no doubt
ahout the impact of acid rains and of
strongly polluting substances such as heavy
metals, whereas the effects ol weed-killers
and insecticides are difficult to evaluate.
Viruses such as microscopic fungi are
another potential cause of concern thar are
also currently part of the well studied

assumptions™

F. Andrecne

Hyla sarda found in Corsica
and Sardinia.

On the basis of these different hypotheses
this set of factors, acting in isolation

ar together, undoubtedly has effects

on the population of amphibians. At present
researchers agree that the cause of the
lisappearance of amphibians should not
,it\tulu ted to a single factor, but to the
(syngrgistic effect of various factors.

\\\HJ/]{{Q‘% sappearance of amphibians a real

ot? Long-term studies show

pr H/l?
[h\ttr ; Wl[&l[lim has become critical in

many places, and even if doubt still persists,

it is Lﬁ.ﬁ{_4ﬁjﬂjﬂy>\.1l we recognise the problem,

Ur capacity to solve it with

s with the lowest fecundity

and beliey
action®, Spepie
and rnove @jgﬂl?t the most threatened,
lhe disappearapCéof phe amphibians must
therefore be considéred as a real problem®

LY

Hally as this

ared to water

Vwetland

conservation strategies. Mamvreptiles show

similar tendencies witli a reduction in size
p j St

of their populations and-experts ae now

establishing the extent of 11]&%1‘( ) \&;\I

the threats facing this group®, ‘\\\\ ‘

and an alarm signs

phenomenon is direc
TEsSOLIICE I.]'.I.i.ll'lll.__!:'ﬁ_'il'lﬂ_'['.l.:l. &

)
i
]

Blansteim e ol ¢ 19055 15 - Waike ¢ 1908

fonireence ¢ 710G 16 - Howedabeatn ef qf, 20000
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The causes are numerous and diverse, and in order to direct
conservation activities, it is essential that they be very precisely
iclentified.

The causes can be of natural origin and may include climare change,
the dynamics of the environment and vegetation, species interactions
or speciation phenomena... However, over recent centuries, the rates
of extinction have been much higher and inconsistent with natural
rates of extinction. These rates are due to human activities and the
anthropisation* of the environment. In the Mediterranean today, there
is hardly an environment that has not been subjected 1© the direct or
O indirect influence of man.

A pathogenic fungus d%tg}%;

Spanish amphibians® @/ j

About ten years ago, the Midwife toad was
found in at least 35 ponds of a sampled set. In tion! The symptoms of this infection are
1999, it was found only in five ponds, i.e.: it verysimilar to those observed in amphibians
had disappeared from approximately 86 % of living at high altitudes in protected zones in
all the sites it previously occupied, at which
time its population had been one of most

abundant in the park. In the five remaining

diterranean one, caused by a fungal

probably explains the extent of

ponds, this species’ tadpole density had declin articular species, as it seems
decreased. On the banks of the ponds a large that the n toad, which is also found at
number of barely metamorphosed juveniles this site, is rable due to its high
were also found. Samples of these individuals fecundity and s duration of its larval
were taken and their epidermis was analysed. stage in the a Cenvironment.

Infection by tiny “chytridiaux” fungus was Furthermore, the ©figi this fungal disease
found. This is a new genus of is still l_mkm}wr@%ﬁ:;i yathesis hlamed
Batrachochytrium, which until then only exotic species I"ﬂi'@/mﬂ/di&iﬂn_ Another
infected plants and invertebrates. This is the hypothesis is that therecmay have been greater
first proven case that really shows the decline sensitivity to this fungus d

of a European population, moreover a physicochemical changes TQuality.

N

52 46 - Bosch el al. (2007



Disappearance and decline of populations

In Spain, the natural forests,
where European golden-
striped salamander
[Chioglossa Jusitanica) is
found, have been displaced
by manacultures of
eucalyptus and pines,

Degradation and disappearance
of wetlands

The expansion of farmlands, urban and industrial
development projects and fires lead to the disappearance
and degradation of wetlands, with subsequent consequences
on the water cycle and a reduction in populations of
amphibians and reptiles.

There is no doubt that the most serious threat for the amphibian and
ile populations of the Mediterranean wetlands is the disappearance
urable habitats. Agriculture™ 15 one of the first culprits with the
iderate conversion of wet areas into cultivatable soil or intensive
draining. These practices transform the landscape into
es (poplar trees, corn, eucalyptus...) or into over-grazed
il zones. The Mediterranean basin has not escaped this
tural policy, which leaves monotonous and sometimes
ndscapes, as exploitation has only been considered
1in mind. These new envitonments are very
s %I are the source of irreversible environmental

th

degradation. Furthermere, they decrease atmospheric humidity, which
is a significant-facwor for this species and for amphibians in general.

The hydrological s

modern
sterile, f;
with the short
Sensitive

rivers has been greatly changed by dike
construction, riverbank i 1t and dams. In addition o the
impact from agricultural ese constructions lead o a reduction
in the water table level under th::ﬁuudplain. The evolution of plant
successions is accelerated and very-often the wetland is condemned to
drying out and disappearing, t aced by shrubby moor. Since
the demise of agricultural, the o of wet marshes and meadows
are left o pure and simple abando consequent
homogenization of the environment:

0 - (Welbernr (7008 9
50 - Vences (1993)
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Habitat fragmentation

During the Rio Conference in 1992, habitat fragmentation
was designated as being one of the major causes for the
decline of biological diversity on a world scale.

The reduction in wetland surface area clearly leads 1o a decrease in
animal and plant production. The number of species and population
sizes fall. The survival of a population below a certain threshold,
known as the viable minimal size, is often seriously compromised. If
& these populations are considered together within a larger area, for
example the region, rather than separately, it can be seen that they
become increasingly isolated from each other. A low capacity to
isperse and significant sedentariness are common characteristics of
hibians and reptiles that make them vulnerable to such risks.
g, 4t present, most species exist in small populations that are
feasingly far from each other. This isolation prevents contact and

: “LC]lllﬂ_F.{t' berween populations of a single species. Habita
it ptation is considered one of the most significant problems

Male of Triturus alpesteis.

ST - rebntten e af ¢ 199070
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Disappearance and decline of populations

Dead tadpales following a
spraying of insecticide,

Water and air pollution

The waters of the Rhone in France, the Nile in Egypt, the
Po in Italy, the Ebre in Spain and those of other rivers are
polluted with agricultural and industrial effluents.
Coastlines are no better, threatened in particular by visible
pollution episodes such as black tides, eutrophication” and
blooms of green and red algae that menace the remaining
beaches where turtles lay their eggs.

The disappearance of certain amphibian species in regions where land

fsehas remained unchanged for a long time must be due to
ngenous factors. The main cause of pollution comes from the

e of organic residues. The second cause of pollution, which is
are\serious, is the contamination of fresh water by toxic

dtng to destruction.
All these j tiog\forms can increase amphibian larvae mortality.

Detergents and inse les have also been formally identified as
causes for mork
nd ' -

The Furopean po :
of the food web, their tiss
their prey contain, and they

A Morand
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Mediterranean turtles also suffer the consequences of pollution, In
particular many Loggerheads are found with tar on their heads, in
their oral cavities and in the intestine®?, Several have been found dead
and beached on the Italian coast. Heavy metals and pesticides are
probably responsible for their intoxication.

Nightmg{% s and toads

“We observe more wi? ur thoughts, than Minnescta in North America worries experts.
In certain cases the concentrations of
malformed individuals reaches 70%. Some
frogs have additional legs; others have a

cyclopean eve... More than one hundred

eyes on the roof of its
to adulthood in a ga

France, abnormalities have malformations have been listed. Generally
exist since the works of Jean d\ w they are observed just after hatching, which
devoted a fair properion of hi suggesis that an active agent is present
study of ponds with monsters., Wit jsthe during embryonic development. Three

hypotheses seem probable: small parasitic

in the Green frog of these ponds w?% worms, ultravioler radiation from the sun

monsters? which is poorly filtered by the ozone layer
that has become too thin, a chemical agent
The increasingly frequent discovery of (pesticide...).

maonstrous amphibians in the lakes of @

R
%

52 - Groombirdge (1000
&
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Disappearance and decline of populations

D

Consumption and over-exploitation

For a long time the frog escaped gastronomy because it
was considered unsuitable for consumption, and even
toxic or poisonous.

Unfortunately, culinary customs changed and frogs became a luxury
food item for the Ttalians, Germans and French, the latter being even
known as “lrog eaters” or “froggies™ by the British. Over consumption
of some species at the beginning of 20th Century has accelerated their
disappearance. Despite their agility, frogs are easily caught in traps, At
ight, with a torch or lamp, they can be caught by hand and do not
wp\escape. Techniques for catching frogs range from artisanal

i ith a small ball of red cloth at the end of a string as bait for

il en frogs, 1o keep net fishing for Grass frogs. All these
b @ enable considerable quantities of frogs to be caught in a
few ho he most important restaurants compete in the variety of

recipes usin 2s” legs. Artisanal collection can no longer meet
demﬂnd.q:} , fishing pressure on frogs has become so high that
since 19803 hat limits catches to a family's consumption has
regulared i > imports approximately 4,000 tons of frogs’ legs per

year, i.e. abcléyﬂﬂ animals per year.
In the Marisma: e dalquivir, soup made from the fresh water

tustle from Almoft iddered a delicacy, For this reason poaching
is intense. Mediterranear tles also become trapped in lost
fishing nets from many trawlers-and from poaching. The low price of
turtle meat creates significdn derivand, in particular in Egypt and in
Tunisia, where they end up on markets and then on local inhabitants'
or tourists’ plates depending o thé country. It has become imperative
to evaluate the consequences of aptures.

%

g




Intensive culture of frogs:
a myth that became reality

of the propagation of
fficulty in feeding juveniles,

in the Mediterrinean afea. In Algeria, private

exploitation. The programme is run in
collaboration with farmers and concentrates
on the three most significant phases of the
life cycle: reproductive migration, karval
development and migration during the First
winter, The clutch is protected from various
predarors and the tadpoles reared in
extensive ponds. It is only necessary to
ensure the water is renewed regularly, to
limit growth inhibitors, and o reduce the

investors initiated the ¢ e and collection

of Therian water frog rt. No data exist
on the success or fai s companies.
In France, in Langued itlon, a culture

density of tadpoles in the rearing tanks. Thus
a large number of juveniles can be produced,
which are then released into the natural
environment and, in the long term, should
increase the number of adult individuals.

A study™ has shown that under essentially
comparable extensive culture conditions, if
the cluich is not protecied, resulting
populations will be lower, which has an
effect on population dynamics and the age

economic one, is o increase awian
about the protection of the Gras gs-%

Alytes ohstetricans, Bufo bufo, B
Rana iberica, Rana perezi,
Rana temporaria,

within the framework of controlled M SLruciure,
=
O
fish
3
2 !
Amphibian species presence, = :
richness and composition in lakes )
with er without fish. = [
Ll

Fish - : § Number
Salmo trutta, Salvelinus fontinalis, - of amphibian’s
Oncorhynehus mykiss, E species
Phoxinus phoxinus, Tinca tinca, 4 1 4
Rutilus arcasii, = 3 ;
Amphibians : = without fish a
Chioglassa lusitanica, 24
Salamandra salamandra, O 5
Triturus alpestris, Triturus boscar, : ] S
Triturus helveticus, '5
Triturus marmoratus, % E

33 - Neven & Régnier (19550
58 54 - Augent & Joly (19957



Disappearance and decline of populations

Introduction of exotic species

The introduction of exotic species is a global
phenomenon, and has become a serious problem in
aquatic ecosystems. Competition, niche displacement and
predation are often explanations given for the decline of
some indigenous populations.

several studies suggest that the decline of indigencus amphibian
species can be attributed to the introduction of the American bullfrog
(Rana catesheiana) or exotic fish. The North American frog became
alised (capable of reproducing) in Italy in the thirties and then
colonjzed the Therian Peninsula® *, It was first recorded in France, in
s in the Bordeaux region. It is also present in Belgium,
and the Netherlands following recent introductions (through
for culture as a food item). Because it is somewhat larger
igenous species and it is a predator, it is commonly
is species has a negative impact on autochthonous®
a, in particular on aguatic species such as the Green
frog. These assumptions are partly the conclusions from American
studies an u?g number of European cbservations. They are
however still specufativie and for this reason it is important that further
thorough stuc be carried out as the probable real threats,
although not quEant @n}? increase in the near future,

Amphibian predation by

ious® fish is a more serious threat,
especially given that then ave no adaptations against these new
predators, The pumpkinseed ¢ fﬂ%ﬂtfﬁ gibbosus) and probably the
hlack bullhead (feralurus melas) : digenous predators of tadpoles.
It has been shown that the prese Ccarnivorous fish leads to the
disappearance of amphibians in ain lakes, for example where
salmonid stocking has been carried ¥ The newt larvae are
devoured, while adults are limited to s ipheral ponds that dry
out much more quickly.

Another consequence of the introduction of :cies is the loss of
genetic identity of indigenous species by hybridizdtion (this is the case
for Green frogs). The consequences at the a%l of such
combinations of genetic material still remain he BV ed (loss of
resistance o certain environmenial conditions kﬁ?@:pecieﬂml
erally

Ultimately, ecological knowledge is still insufficient, More g
and more worrying, the introduction of exotic species fi

the introduction of previously unknown parasites.

39 - Awglreone e gl (TO87F 57 = Hrswna el al. (1996)
50 = Stumtred £ 1992)
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Conservation
and management

Salamandrina teraigitata.

d management measures. Degradation and

tation, water pollution, overexploitation

and the introduction of exotic species are the principal
ecline of reptiles and amphibians.

etlands have changed considerably as a
ular in the Mediterransan basin
atercourse, marsh or pond that can be

Baoth directly and indire
result of human activiries

considered not to be under threat.

currently very active in these fields
tor the managers of wild fauna and of apiral environment.

-

stuclies exist on which to cbjectively base ions of
environmental development, of reintroducti f reinforcement of

populations, /

In practice, the managers of Mediterranean wurwn
important role to play in the protection and tn;{nugl_ﬁ&um of
herpetological fauna. The management of the aquatic ep )
essentially an interdisciplinary field that requires traditio ﬁ
at the same time as the competences of ecologists and erfgine

L
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Conservation of marine turtles.

Natural causes and predation
Predators play a role throughout the turtle’s
life cycle. A study carried out on Turkish
beaches showed that during the antenartal
phase, to 235 nests (17,254 eggs), wild
canines (foxes and dogs) and crabs
{Oeypoda cursor) were the cause of 70-800%
et 100: [}UU .mLI mortality™, Foxes (Vulpes veepes) and Jackals
ECID Ot indivichiale i he wosld®. on (Cais aureus) are also responsible for the

destruction of more than 73% of Green turile
0l

Among the A species of marine turtles that
ifipd as threatened or in danger in
¢ Loggerhead (Careita caretta)

nests"'. Another natural cause of mortality is
flooding by the sea. Because of the low
proportion of eggs surviving to hatch, other
factors causing mortality can have significant
consequences on the demography of the
population.

ear, mainly
between Greece, Turkey and Cyprus™
However, some obse 4]

Lebanon, Egypt, Tunisia and
turtle is found in the Eastern Mg

Anthropogenic causes

Almost all the known large reproducing
populations are seriously threatened to a
greater or lesser extent by international
tourism and its consequences. These include

he destruction of nests by parasols or traftic,
Qj &

Beaches where sea turtles reproduction occurs within the Mﬂiterran@
£ k2 Zi %
? ,ﬁ\ % % ,.&\ (.L\

individuals (data from 1988) wh
Cyprus there are less than fifty.
The populations of these two speci
presently threatened. The causes of mo
are diverse;

rﬁ\ ,H\

iy <> %

"é’“ Caretta caretia ] w O L) %__

B Chelonia mydas £ H

‘i‘ Dermochelys coriacea r;@ " ,Q\ : 2
. g 9) E

38 - Graombridoe (10000 G - Erlectlern (1003
30 - Margaritoulis ( 1998) al - Brown & Macdonald ¢ 1995)




Conservation and management

A decrease in captures and a review of

for alimentary and medicinal purposes also
needs ta be found (they are attributed with

These measures are all of high priority.
by both limiting natural predation on the
bkeaches by guarding and protecting nests
incubation. Moreover, such operations

contribute to knowledge and public
@ J awareness. These measures should not

however be a substitute to preventing the
disappearance of spawning and feeding

noise, night lighting, the numerous 5 areas, or to reducing overexploitation,

developments and subsequent pollution: especially 4s these measures act on one of
@ the least signilicant stages in terms

M. Gunther8ics

The Loggerhead, Caretta caretta.

Intensive commercial lishing of the gy
turtle has lead to the almost complete of population maintenance. According
disappearance of Israeli and Turkish to demographic monitoring models®,

populations. The Loggerhead is also

to marine pollution, oil catastrophes and the action of the population. They return only
subsequent oil slicks are of particular @

concern, as is the presence of plastic bags v rion in this stock would be

that further acld to the causes of morntality. a4 nd immediate threat to the
Under these circumstances, the prospects for pPop
long-term survival of these two marine turtles
are not good in the Mediterranean.

During recent years, various protection
measures have been undertaken or are
planned, in particular in the Laganas bay in
Greece, the south of Turkey and in Cyprus.
Generally, they aim 1o protect by measures
regulating tourist developments, coastal
installations, navigation and fishing on the
principal beaches where turtles lay their eggs
and in their feeding zones (usually shallow
water that is rich in underwater vegetation).
In Greece, MEDASSET (Mediterranean
Association to Save the Sea Turtles) and STPS
{5ea Turtle Protection Society) are very active

fishing gear is urgent. An alternative to turtles
aphrodisiac qualities), particularly in Tunisia.
Matural mortality at hatching can be reduced

from predators, and by carrying out artificial

% Loggerhead adult and sub-adult females of
threatened by overexploitation. With 1'(:5.{:11'{.M'm or more constitute the most significant

very four vears to their spawning sites.

” T
in saving threatened clutches. The Green turtle, Chalanta mydas. , S\%

A, EichakenBios

G52 - Lawrent (1003)
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Protected areas and protected status

Prevention is one of the best means available of avoiding
the destruction of wetlands and of limiting all possible
sources of habitat degradation (pollution, draining...), as
well as limiting thoughtless and uncontrolled economic
exploitation.

These effects are obviously of primary concern not only for
amphibians and reptiles but also, for all the biological heritage of
these rich and diversified environments.

Public authorities are increasingly concerned about the environment,
nd have thus created specialised administrative structures and laws,

ince the Rio Summit, organised in 1992 by UNCED (United Nations

rence on the Environment and Development), politicians and

mentalists no longer alk about nature conservation without

o\t the Convention on Biological Diversity that is ratified

an 176 countries.

Most of thuxc

protected
human activiti
bring toget
for which the proy <
protected area’s de mation and the country concerned.

tries of the Mediterranean basin have a set of
vhere legislation imposes constraints on cenain

Another form of pr éction’is the purchase of land by organisations
responsible for removin from the property market (these are

called “Conservatoires" 1C >pration areas) in France).

ians is the one on the Balearic
ife toad (Alvtes mudetensis).
eserve network of the Council
eserves of which

An example of a reserve fo
Islands created for the Mallorca
This reserve is parn of the Bios
tor Europe that includes several
approximately one tenth are in the M nean ared.

In order to maintain amphibian and demns, a few
important regulations exist, in partic, /

-ptile species.
de up of a




IWales of Pelobates fuscus
in the Fiemont region, ltaly.

Conservation and management

(5ocietas Europaea Herpetologica) or UJICN (The World Conservation
Union), new threatened species can be added,;

» the Washington Convention concerning the regulation of
international commerce of threatened species (CITES — The
Convention on International Trade in Endangered Species of Wild
Fauna and Flora), intervenes by prohibiting the importation of certain
species, and fixing exportation quotas not to be exceeded;

* the Community or “Habitat-Fauna-Flora" Directive, adopted in 1992
and based on the fact that species’ protection is not always necessary,
but that of habitats is a priority. One can cite temporary Mediterranean
ponds as being priority habitats among the “dormant water” habitats
(CORINE biotapes code);

o related 1o the Community Directive, the Natura 2000 programme is
a opean network of Conservation areas. The Member States must
management plans for each of these zones, and more

ntly, must make them a reality as a site in the Natura 2000
Thus, the spawning beaches of the Loggerhead, one of the
tries of the Habitat Directive, are part of this nerwork;
servation Union’s (UICN) red list of threatened animal

species.

The diverse

the Mediterranea

ats that menace the amphibian and reptile species of
etlands have lead to their being included on the

Annexes of thWﬂ regulations {see table at the end of the
boalk)

F. Andreans

65



66

However, conservation of biodiversity issues are not vet given
sufficient priority and national plans generally only support large sites
that represent a small fraction of all wetlands in a given country, The
micro-zones that make up a significant proportion of the
Mediterranean basin wetlands are not on geographical maps because
of their small size but also because of their transitory and seasonal
character. They are neglected by scientists and managers. The
protection and management of them is a challenge for developers
who are concerned with the spatial and tempaoral diversity of the
Mediterranean landscape. Furthermore, only true thought and global
planning applied to all the Mediterranean wetlands can ensure the
long-term survival of the amphibians and reptiles found in these

© environments.

A group to study a
action for the Medite

main research centres, A commitiee of
% experts proposes research programs applied
The Alghero Declaration (1995) on Coastal to the real needs of conservation
and Marine Biodiversity in the Meditergar management of habitats and species.
was arganized at Alghero in Sardinia In 1997 the group of herpetology experts
calls upon the bordering countries, as reconvened in Alghero to stress the

other members of the European Union, to atance of the protection of those islands
protect the sea from pollution, and to coasts that are often isolated and thus
maintain and develop the flora and fauna of forgotten. Sixteen islands in Croatia shelter
the Mediterranean coasts. This declaration 8a ibian species, and the east coast has a

emphasizes the importance of the uniqueness
of each population and takes into account

their biodemographic strategies and other life
history characteristics, as well as their terrap
isolation and endemicity. It sets out a number Leather
of recommendations concerning the amphibian the Green
and reptile species and sub-species. (Trituries cafng

ing beach for the Loggerhead. In
1goslavia, several karstic islands are
for the Buropean pond
aspian terrapin, the
le (Dermochelys coriaceal,

d the Italian crested newt
). Finally, the beaches of

Lebanon are s g zones for the Green
This declaration takes an emergency turtle and the er .
approach by carrying out actions to %ﬂ
safeguard all isolated and threatened The Alghero I}cM@ﬁigniﬁcam step
continental or island populations. Tt grants in organising, coordingting and. decentralising

specific support to local NGO's of those protection programmes [or le and
countries with financial difficulties as regards threatened species of the erfanean

protection and those that are far from the hasin. g\ﬁ

63 = Ancanynous (1995)




Perspectives not reall
encouraging for the Green
turtle and the Loggerhead ¢
During the XXth permanent
committee of the Bern
Convention, a file was
opened against Turkey,
because of the lack ot
protected spawning sites.
The Cypriot government was
asked to immediately protect
two species of turtle,
threatened by tourist
development {Akamas
peninsular).

Conservation and management

Knowledge for better management

The protection of a species will only be successtul if the
genetic inheritance it represents is also managed.

This management can only be conceived based on sound knowledge
of the species, its biology and its population's characteristics. For
instance, one knows that although a species is present in a given
location, it may be condemned in the long term if its numbers fall
below a cerain level. Fopulations must he monitored in order to
evgluate their demographic tendencies over time. Monitoring
regrammes designed to detect changes in the size of the most

= { wever, expensive in both time and human resources;
ving thein out requires adequate and suitable training,

Ir nminte@r estoration work of favourable environments for the
r deve

upkeep o nent of amphibians and reptiles is to be planned,
or reintrod n rations are to be prepared, careful and in-depth
thought has to be gverno the species and its habitats.

Their adaptive :
accourt at differe

ionary potential has o be taken into

nd temporal scales. Which of the species’
onsidered? What is the maximum

is the future for the population and
the environment? Will the regime ©f narural disturbances be encugh to
maintain the mosaic of environments{avourable tor their life cycdle, or
will man have to regularly int at will the cost of these
operations be? The answers to al questions lead to the setting
up of a management plan, whose adios 1st then be followed by

rigorous scientific monitoring.

/@

g




)

Managing species and the environment:
from knowledge to action

Present day research in the field of studying and
protecting biodiversity focus on at least three hierarchical
levels, namely: genetic diversity, species diversity and
ecosystems diversity. The protection of a species
necessarily involves the conservation of habitats and the
maintenance or restoration of their ecological qualities.

Acting on the aquatic environment.

No “ready-to-use” guidelines exist as yet for managing aquatic and

rrestrial environments in order to preserve amphibian populations,
The mare threatened a even less so for reptile ones. The amphibians’ whole life is
species is, the rarer it is, an @ lised around the water body where they deposit their eggs or

the harder it is to carry out
scientific research on the
biology of the species. The
research becomes expensive
in bath time and energy, and
because of the lack of solid
knowledge acguired, action
plans and management
measures are often
disappointing.

The Italian stream frog,
Rana italica.

b8

- Unfortunately, a standard water body that would meet the

ents of all amphibian species does not exist! Amphibians do
efurn Lo a water body that was intended for them,

ts creation or restoration, In addition to the chemical quality
\-‘;1% many other environmental factors play a considerable

as wel

F. Andragee
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Protective improvements

adside, which force
s ("frog passes") that
a solution to reduce

efficiency of these
devices has not e tested to date, as it

is easier to find finan
the devices than for s for the

long-term monitoring of their effectiveness.
The frequentation rates have
quantified, it would seem s

for example, certain animals may be
desiccated because of the absorbent na
of the concrete or earth on the ground o
these “migration tunnels”. It is therefare

preferable to line them with dead leaves.

A frog pass.

Another example of a measure taken to
preserve connectivity® between environments
is the dislocation of the reproduction site by
credting a new site near the environment for
the terrestrial life stage. In the case of road
developments, if the old site is located at the
other side of the construction worlgs, it is
destroved at the same time. This solution has
proven reliable in certain cases. Toads seem
to be able to learn that a new site for
reproduction is available in their
environment. They even seem to be able to
evaluate which is most favourable by
behaviour that we still do not understand®,
However, planning such compensatory
measures when undertaking construction
work should not exempt the developers from
considering the different possibilities for road
orks and opting for the least destructive

C. Rucsn'Bios

G0 - Soiiuph & Podloucky (1994)
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The construction
of artificial ponds in Israel

to safeguard the amphibians

) Iy known to have berween
@. ncs of phavial origin, which
pring and that were
largely maintajmed by)villagers and
shepherds. Up he1950's, these
temporary ponds pla significant role, as
watering holes for and nd even as a
illagers. The
traction and

Israel
1,200 to 1
would forn

these ponds suffer from pollutio
rainwater that feeds them and [ro

Today six species of amphibians exist i
Isracl: two Caudata and four Anura.

A seventh species, that was formerly present
in Israel, is today considered extinct, The
Israel painted frog (Discogiossus ntgriventer)
was only known to inhabit the wetlands of
the Hula lake in the Jordan valley, and it has
not been observed since 1999,

All these species reproduce in temporary
pools and small ponds. It is common belief
in Israel that all these species, despite being
protected by law, are at risk of extinction
because of the degradation and deterioration
of their habitats. Three species at the
southern limit are close to extinction: the
Fire salamander (Salamandra salamandra
infraimmactdaia) in the Galileo mountains
and the Carmel area; the Banded newt

{ Trituries vittatus vittatus) in the Galileo
mountains, the Carmel arca, the Judaca hills
and along the coastal plains, and the
Spadefoot toad (Pelobates syriacus), most

runcff from the agricultural plains and
urbanisation. M i

threatened in Golan, Galileo and on the
coastal plains. The three others species are
Rana levanting, the Green toad (Brfo
viridis) and Hyla savignti. Four of the six
species are distributed in a 250 m? area
{(Mount Carmel close to Haifa): these are the
Green toad, the Green frog, the Tree frog
and the salamander. The Spadefoot toad is
only found around Mount Carmel and on the
plains on red and marshy grounds. The short
duration of the hydroperiod during the
reproduction period is the principal factor
limiting the survival of all these species.

In 1994, in order to save these habitats, the
INNPPA initiated a five-year program (o create
60 artificial ponds within the natural reserves
in order to increase the number of ponds
{currently there are approximately 120
ponds). Ten ponds have been created each
year. 50 far approximately 15 ponds have
been restored and about thirty have been
the natural reserves of Galileo, Carmel

Over the
salamanders
monitored.
viable populati

ee years the population of

1 Mount Carme] has been

e pond remains where a
be maintained -
Berekhat Sekher, a0 irrigation pond, which is
filled by the rain : dsures 30 x 24 metres.

In December 16 QMA created an
intermediate sized pongd (9.4 x 7.4 x 1.15 m)

45 an alternative refugefo '
where its reproduction a ;ﬁ

Rerted
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at one end and is dammed with rocks
ar the other, thus allowing the unrestricted
passage of the salamanders and other

were then introd ymm the neighbouring

ponds.

These new habitats, edhwith those of
Berelchat, will enable the local salamander
population to be safegua
similar program is planned

out regularly, meaning this programme
can be altered if necessary™,

Dr Reuven Ortal,
Division of Science and Conservation,
Department of Aquatic Ecology, Tsrael

C. Horw t2ANPA

The Fire salamander,

A metapopula

survival of the ma
level of connectivity be
emphasized that small si

ypecies. It is important to maintain a high
arious aquatic sites, It should be

] 2 e
@ i ands are increasingly insular in
character. They constitute an-fsland towards which individuals can

migrate more or less easily. This insular nature is more pronounced at
the scale of human landscape
industrial zones, fields, Farms an

G4 - Degani & Kaplan (1999)

ns and different urban and
{ ete, separate the wetlands.

tion is preferable to permit the long-term

il



Acting on the terrestrial environment

To our knowledge no restoration operation has been undertaken for
the terrestrial environment with the sole objective of supporting
amphibian or reptile population dynamics. Indeed, any open
environment species benefits from ecosystem management operations
that oppose the closing of the environment by forestation. Thus, the
maintenance of moors, wetlands and marshes is favourable for them.
However, the type of ground traversed as well as the distance
separating two habitats influences amphibian and reptile mobility, For

example, newts move more quickly through a forest than an open
environment®,

Generally most protection programmes focus on the protection of
wetlands surrounded, in the best of cases, by a small area of terrestrial
nvironment called a buffer zone. Information on the quality and
guantity of this terrestrial area is too often missing from management
iderations. Far from being anecdotal, this information is

e surface area and type of terrestrial environment around
, but also the animals’ movements™, During their life cycle
Is do not move randomly but choose certain directions,

s their hibernation site, or towards their reproduction

site... Displa t is often difficult and the distance over which they
disperse.i itedecause of biological constraints, namely: a low

ph}'ﬂiﬂlug <

or a relative sedentdrn

Water snake, Natrix spp.,
in a Greek wetland.

T. Maziridis

7 - Joly & Migue (1989)
72 &5 - Dodd & Cade (1998)
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The metapopulation: an

o If the capacity for dispersion is about
ition of habitats and equivalent to the distance between
populations are populations, there are exchanges of
tudy. Both individuals between the various fragments
articularly of the landscape. The extinction of a local

sensitive to this pheno n @3 they are population can thus be compensated for

faithful to their reproduction si d have a bv the immigration of individuals from a

low capacity for dispersion. neighbouring population. These populations
are particularly vulnerable. Such systems ofien

Accerding to the colonizing apti i the function as a “source-sink”: growth rates are

species being considered an f higher than 1 in the source population, and

habitat fragmentation, several diffe lower than 1 in the sink population, so the

responses can be observed. survival of the sink populations requires
constant restocking from the neighbouring

* Even if they are partially fragmented, SOUTCES.

when there are significant fluxes of %

individuals most amphibian and reptile When populations are isolated, they
populations are not likely to disappear. In M ction autonomously as their dispersing
this case the populations are continuous ancd cjties are considerably lower than the
function as a demographic metapopulation, e that separates them from their

i.e. a network of subdivided populations nej such a configuration, the risk
maintaining exchanges of individuals and of ex action of the isolated populations is
thus exchanges of genetic information. ous and very often permanent.

Today scientists and the media attribute si
causes of amphibian and reptile decline o stale. Sound
information at the hahitat scale is urgently n n the annual

movements of these animals, the distances my}my disperse
and their daily displacements.
/ e
&
Reintroducing and strengthening populations

t importance o the

It seems very idealistic to expect amphibian and reptile s
recolonise areas from which they have disappeared. This<
different situation to that with birds or mammals that can t

73



Birds and mammals can leave a limited zone and gradually increase
the extent of their distribution by conqguering new habitats, whereas
amphibians and most reptiles can only move over a few hundred
metres, or at most 4 few kilometres,

Only voluntary reintroductions (with all their accompanying problems)
can overcame these limitations. This needs to be done very carefully,

)

Reintroduction
an autochthon cies

and strengthening ¢ @ pulations

To our knowledge, few proje
reintroducing indigenous specik
strengthening populations have b arried
out for these groups, either becs

information on certain operations remgin
confidential, or because of the lack of

monitoring that prevents projects from e a

published and evaluated on the basis of
reliable results.

Populations of the European tree frog are
declining in all of northwest Europe™, In the
municipality of Aarhus in Denmark, in an
intensively cultivated landscape, a
reintroduction program of Tree frogs has
been launched, given the complete
disappearance of the ornginal population,
which became extinct between 1950 and
1960. This disappearance was due (o the
degradation of the ponds used for
reproduction. European tree frogs were
taken from other sites, approximately 60 km
away, and their eggs were reared
(approximately 150 clutches) under
controlled conditions and ar various
temperatures, enabling more than 6,000
juveniles of between 1 to 2 months age o be
released in the natural environment between

1985 and 1987. In 1986 about twenty singing
males were heard but no clutches or
tadpoles were found. In 1987, 4 clutches of
egps were discovered attesting to the success
of reproduction. Approximately fifty singing
males were also heard.
The Italian eastern spadefoot toad (Pelobates
scus thsubricus) disappeared from the Po
about twenty years ago™. A project was
statted in 1988 under the auspices of WWF-
Italy to raise Spadefoot tadpoles when an
i and favourable 1o this species was

L/

ch more than 2,700 were
e narural environment.

released, the ﬁ ahs seem encouraging,

As this type of projecti ey expensive both
in time and manpower, before starting the

S ‘ rhe long-
¢ of sites,

coordinators need to bé
gstrial

term success of the projes
metapopulation configuratic
refuges...).

459 - Corbeit (79850
Fi? - Andrenne ef e, (19933
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Informing and increasing awareness
of herpetological fauna

Protecting and managing wetlands are obviously top
priorities. But can protection be effectively long-lasting
without the consent of the local population and of decision
makers?

[n inhabited areas, if there is not always someone present to protect
rl%g environment, one can anly hope that the wetlands are not visited

It is alko a good idea to meet and
touch the animals of which ane is
afraid of, such as snakes. These
cold-blooded animals have
smooth and silky skin, which is
not sticky llke one often imagines.
Mot all snakes are dangerous and
they reveal attractive
characteristics to those who know
how to observe them.

or even taken from the primary objectives of reptile and amphibian
cation. Scientists and managers are gradually recognizing that
about the environment and teaching activities related to this

Gilson/Bios
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A plan of action for a living
fossil: the Mallorcan midwife

amphibian
Alvtes obstetr
Century. In th
species was described §
the islands of Minor

the end of the 19th

particular the PRF program (plar

the already scarce wetlands on Majorcs
consttured a serious threat, Scientists

14000

12000
10004
000
L
4000
2000
Relationship between
the demography
of larval populations 1982

recuperacion del Ferreret). Dev -lupme&;

Majorcan naturalists showed that the Vige
snake, the Therian water frog, the cat and the
weasel, all introduced species, dangerously

«l under the name of

nck half of the 1970's this
e fossil state on
ajorca. A few
ind alive on a

1984

1985

reduce populations. Larval predation by
aquatic invertebrates (dytiscidae and
dragonfly larvae, notonectae), kingfishers
and seagulls, as well as landslides and
floods, are other known causes of mortality.

The climate of the island is Mediterranean;
rainfall (on average 1,000 mm/year) is
concentrated over a few months of the year
and the low and xerophilous vegetation can
evolve to oak forest. The ferreret occupies
the karstic landscape, where it reproduces in
all surface streams or at up to 60 metres depth
at the bottom of canyons, permanent or
temporary basins, and even in artificial wells.

Similarly to continental Midwife toads, the male

transports the clutch of eggs wound around

his rear legs until the time of hatching

approaches. The female can be fertile for
tween 4 and 5 years, and thus produces
average 385 eggs during her life.

Z B
2 | o-

= 300

€

~ 200

— 100

=t

1089 1991 1992 1953 1994 1 7

and average rainfall, Number of tadpeles —o— Rainfall from March to du 92

?E 71 - Ronman & Mapol (1997}
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I :
Generally the males carry the clutch safely fo
unless they have multiple spawnings, a rel

ocourrence for the ferreret.

Fecundity is distributed across ole
reproduction season, and in tivied up\to 7

spawnings per season have been 'o

an interval of 22 days between spawnj

Information on the life and ecology of
small “false toad” of the primitive

to protect it and to save its preferential

1.M. BomeroBios

%

the dispersion passive by the tadpoles? Do
floods transport the adults during rainy
periods? The creation of reproduction sites at
more than 70 localities on the island and the
failure of reintroduction programs attest to
the hypothesis of strong sedentariness and a
weak aptitude for dispersion.

Finally, in parallel to the scientific activities
and to the protection actions in the field
(creation of wetlands, strengthening of
populations, predator control) a certain
number of pedagogical activities have been
developed. Information pamphlets, articles in
the press, activities aimed at different groups
of the general public are carried out
throughout the year; they contribute to the
development of an interest in the
conservation of this amphibian.

Hopefully from now on the future of this

Discoglossidae family are essential to be ah;ynblem&tic species is no longer in danger.

habitats. Within the framework of the PRF, ;
programime financed by the European
Community, precise monitoring of the state
of its populations was carried out, When
certain populations became vulnerable due
to their small size, the specialists decided to
reintroduce individuals from growing-on
centres. A general rule was laid out whereby
individuals should not be taken from other
natural populations, even if they are large.

The new plan of action (1998-2002) aims to
obtain the long-term and durable autonomy
of the populations. Many points remain to be
considered and are the object of recent
research. For example, the dispersion of the
adults is shown o be very weak around the
reproduction zone (less than 250 metres),
Nevertheless, the longitudinal distribution of
this species along the watercourses raises
questions about the modes of dispersion. Is

0

Distribution :rnge Alytes genus on the |berian Peninsular
and the Balearic lslands.

1
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Creating and maintaining
a pond for amphibians

The aquatic environment

Creating, restoring and maintaining a water body is a practical and
efficient means of compensating for the disappearance of natural
wetlands. Nevertheless, all aspects of the project must be taken into
consideration hefore the project is implemented, in order to avoid
committing errors during digging operations and so as not to
encounter prablems, which would be impossible to resolve once the
pond is filled.

A certain number of questions must be asked, including: where will

e water body be richest and most beneficial? Is the distance berween
water body and neighbouring sites reasonable given what we

y about the dispersing capacities of the species in the region?

se questions must be answered bearing in mind, in particular,

kit r"‘ e of the area (soil, hydrology...), and the natural and human

oth the local and landscape scale. ..
Ina ses) the following must be taken into account:

~

— security , byvater attracts young children, so be careful...),
— the mul graups (fishing, hunting, leisure, conservation...}
and pos: sers groups in order arrive at a long-lasting

oid user conflicts,

own site and, if possi

e, favour the site’s integration and how it
complements other aguatic si

Onee the site location has wosen, generally near 1o known,
dables listed below need to be
considered, as they have alres wyroven o be decisive, All sites
can potentally be considered, | nat cost? The engineer and
ecologist together must look for tl mpromise, i.e. the site most

adapted 1o receiving amphibians withi € it cost-benefit relationship,

Number /

One or two main ponds accompanied | ‘hain ©F ponds and poals

seems ideal (continent-archipelago model). O

Surface area

This depends on the target number of species and
A minimum surface area of about one hundred squay



Technical fact sheets

necessary for amphibians. There is no upper limit, except that large
ponds are likely to create envy, and may lead to fish stocking projects,
which in turn lead to the problems already mentioned in the
preceding chapters.

Depth and volume

This variable is related 1o the length of time the pond needs 1o be
flooded for the development of the target species. For certain species
such as the Crested newt, Marbled newt or the Western spadefoot
(oad, a maximum depth of berween 1.20 m to 1.30 m is desitable. For
species with rapid development {(Natterjack, Parsley frogs...) fairly
stlallow pools between 15 and 30 cm are sufficient.

dyoperiod

e porary nature of a water body is not a limiting Factor if water
5 g 1 until the larvae metamorphose. A reduction in depth

ction in volume and consequently the warming of the

waler, elerates larvae growth. However, problems may exist
for certai ¢s when larval development takes a particularly long
time. For the Western spadefoot toad needs 4 months or

more to co metamorphosis, depending on natural conditions™,
Drying out' m@éds (o be tightly controlled, but can also be desirable,

depending on the e nment and the species. Indeed, at the end of
the summer th CAr
fish populations. He
have a disastrous effi
that live on the bottom a

e complete drainage of the water can
ther species, in particular dragonfly larvae

i

Ideally the banks should slope
conditions, This sloping is absolut
of berween 3° and 15° help avoid th
the bottom of the pond; they also su
which will make it more difficult for any
Gentle slopes also facilitate entering and | pond for the adulis
and juveniles. However, in order to diversit ikt Zzones, it can be
beneficial, in particular for certain aquatic ins .14 envisage abrupt

banks on pant of the pond’s circumference. /
Shape and length of the shore, presence ufM 0

If the objective is to create many different llliL‘rt}ll}lh'lQlH IS mpartant
to consider the shape of the pond. In particular, what i
length for the banks? The sinuosity of the banks and the pres
islets favour the presence of ecotones® and refuges (coves

Slope of the banks

low a gradation of ecological
ntial in a covered pond: slopes
lation of sand and clay at
velopment of vegetation,
find the tadpoles or eggs.

72 - el et Crespo (1971)
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The Brook-dwelling Spanish frog

the years, the shape of the water body will be modelled by the
development of vegeration growing on the gently sloping banks.

Nature of the substrate

The nature of the substrate influences the impermeability of the water
baody. It also conditions the development of benthic invertebrates,
which feed on Caudata larvae and the abundance of periphyton on
which the tadpoles feed, When the geological nature of the bedrock
is not known, finding what it is must be the first task of the construc-
tion work. It is highly likely that thick layers of impermeable clay will
be found at the bottom of valleys. For covered ponds, a layer of clay
O of about thirty centimetres is often enough to prevent leakages.

Water availability

he available warter supply will determine what type of development

ary for the area is essential. Different water supplies thar are

e include filling exclusively by rainwater, a mix of rainwater
rations, surface waters from a connected watercourse... If the
is permanently close to the surface, this can be sufficient,
ificial supply is not needed. Such places can be located by

ins e ground as these areas are constantly waterlogged.
Sun 1 temperamre

When the\po ot very deep, the sun heats the water strongly in
the spring, so the :
better conditions) osity is one effect of warming, and also of

Rana iberica.

A, horand



A fundamental element to
be taken into account by the
international community is
the qualitative and
guantitative management of
water resources’,

Technical fact sheets

oxygenation. However, a too high algae production can lead to
eutrophication, whereby the surplus organic matter degrades and the
consumption of dissolved oxygen by aquatic organisms increases.

pH, oxyeen concentration and salinity

The pH and oxygen concentrations are seldom limiting Factors in
nature. These species, and in particular their larvae, need sufficient
oxygen in the water. Most species have a fairly broad tolerance for pH
(6.5 < pH < 10). Daily variations in temperature and oxygen,
particularly noticeable in water bodies with a low volume of water,
make evaluating the pH in the natural environment difficult. Finally, it
should be remembered that amphibians do not support high salinities
i neral < 4-5 g/l NaCl).

e Gregn toad, Tree frogs) benefit from this gradual
@ sfers of plants from other locations can be justified

ter quality (eutrophication) and processes
is type of environment has a short life

It is thus desirable to act directly on the sgdrces of pollution by
decreasing, for example, the quantity of € sssmatter introduced:

— preventing domestic animals from rampling l%r_[ polluting
the water body with their excretion when they use Lhé pond for

drinking. The shore can be fenced with a single acceis : (|

73 - Acreman (20N
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well as the elimination of invading plants from the water's surface...
This problem can often be solved in a few days by setting up a one-
off clearing operation, and at the same time providing training on the
protection and the management of the environment.

The terrestrial environment

Both the immediate and regional environments need to be considered.
The composition of vegeration belts, their extent and growth
dynamics, the interactions between the various plant groups,
particularly between the fields, wastelands and woods all need to be
evaluated.

Both amphibians and reptiles are sensitive to how open their

nvironment is. Some amphibians (Common toad, Yellow-bellied toad,
salamander...) prefer forest ponds for reproduction. Newts and the

ile frog also need a forest environment during their terrestrial life.

Shes surrounding the pond can be favourable to some species for
s cycle. They act as refuges or as a hunting ground for the
pecies (Tree frogs, Parsley frogs. . ). On the other hand,
ake movement difficult for species with terrestrial
%Tiﬂc to the open environment {dunes...) such as the Green

toad. This species is extremely mobile and actively hunts in open
areas, M mabhile in the forest,

species that one o support need to be taken into account.

The creation of a pond difectly under trees is risky as there is a high
danger of the rapid asphyxiation and exposure to toxic substances.
The accumulation of s reduces environmental oxygen and
in the long term the site n be filled if the leaves are not
cleared. Ideally therefore, t ould have some natural shade,
but sufficient illumination needs ensured. Nearby cultivated
grounds mean that stream wat charged with fertilisers and
pesticides, which leads o the det ion of the water quality. In a
similar way, plantations of conifercus und the aguatic
environment will acidify water, whic ceases 10 be favourable for

embryonic and larval development. /

Finally, refuge zones that can, for exam@j%grﬁel slopes or stone
banlss used during the day and during the winter, and that are

characteristically associated with the expected s @ also need 1o be
preserved.
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A threatened species :
the European tree frog

Hyla arborea Linnaeus, 1758
Amphibian Anura

Hylidae

nvention > annex I (strictly protected species)

Bern Co

Habhitats, Fauna, Flora Directive > annex IV

@IUCN Category > red list (LEnt)
Distribution

lis\species has a broad distribution, its distribution area covers all of
Akin
it

Europe, south of 55" parallel, as well as North Africa. It is
t in the Mediterranean basin: where it is replaced by the

ve frog in the French and Spanish zones, by Hyla sarda in

Corsi ﬂ Sardinia, by Hyla intermedia in Ttaly and by Hyla savignyi

Biology @

n%n%’mg has smooth green skin, with a dark lateral line

The Euro
starting at the nostril continuing towards the eye, then along the
side, before a log)

arboreal species, its
suction cups on its fi
directed towards the fron

Eogs of Hyla arborea.

gop at the level of the hip. Similarly to other
Blender and it has broad, disk-shaped
RPE 15 eyes are located laterally and are
siop extends downwards and it has

A Morand
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A, Morand

Mating of Hyla ar:bnrea.

|
It !L‘L‘.% once a yesr, but over a fairly prolonged period.
Lell

i populations, the female reaches sexual maturity at between

| and. 2 years of age, and has an average life expectancy of hetween
3 Sy r:l%ﬁl e deposits several small clutches of eggs that she
attaches to vegefation at the water’s surface. Several spawnings can

be carrisg during a given reproduction season. Each female Lays
@T ly 700 and 1,900 eggs, each of which measures
€1/ Tadpole development takes about six weeks
when the water is the water is at average temperature only,
development can ake fore than two and a half months.

Hahitat

The European tree frog i in still fresh waters (ponds, marshes,

foom a few square metres to more than
Fer shallow water that is exposed
to the sun and that has many : plants. It needs good quality
water at a high temperature in ordér to support the rapid

1':_‘J~L_'1‘L'1‘:Liull'_-.-' occupies

development of its eggs and tadpdl

gravel pits) of variable size
4,000 square metres), It see

recently formed sites (less than abo

-|r5 old).
In such sites, both competition betwee phibian species is lower

and also structured fish communities are eseqL, is these sites
generally dry out in the summer. Althaugh wﬁ-ﬁ-ﬁr is essential for

reproduction and the tadpole development, the/ spends
most of their life on dry ground. They feed in |

where they search for various insects, which theySapi

in wetlands,
catch. They
wait at the water's edge and hibernate under mos ot of a

tree or in cracks in a rock.



Technical fact sheets

Principal threats

A group has been formedl o investigate this species’ disappearance
from across Europe™. Of the many eauses thought to have lead to the
decline of the European tree frog, the destruction of spawning sites
and fragmentation of wetlands are the main threats. Predation on the
tadpoles by fish has also been shown to be a problem”™. However,
certain populations have disappeared for no apparent reason, despite
the water body being seemingly favourable. A potential explanation
could be the ageing of the ponds. This nomadic species needs sites
that are poor in organic matter and with pioneer vegetation.

Management measures favourable to the species

serve the European tree frog firstly habitats favourable to their
nent need to be maintained and restored. This includes:
ining biotopes and spawning sites, in particular, by ensuring
e of macraphytes,

the alternation between a filled pond, and drying it out

i’"’ years or s0, in order to eliminate fish,

ater quality, and limiting organic pollution,
C{S;imlctiun of specific development projects that
ibian:

fal forests and wetlands near the water body,

0 pass, and that don't harm linear infrastructures.
y dre particularly vulnerable. Certain
by simulation that if the numbers of

all very low (less than 100), the decline in
neter used to estimate genetic

enable amp
Small isolated
researchers’™ |
individuals of this
heterozygotic erosion

diversity) is foresceable ecade. A diversity of genetic
characteristics is essential 1e [ong-term stability of the population

{adaptation to medifications in envirenmental conditions and

resistance to local extinction

This approach thus illustrates the n
numbers of threatened species. Met: atigns, which result when
favourable environments are inter-co constitute a guarantee
against the risk of a reduction in genetic ity, Strengthening the
population by reintroduction operations u ividuals from rearing
centres is another solution,

74 - Stemmpel & Tester (19930 763 - Balletto & Giacoma (1993)
75 - Brdnmark & Edenbamn (1009
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Juvenile Marbled newt in an pond
of Rogue-Haute Nature Resarve,
southern France.

A vulnerable species :
the Marbled newt

Triteerues marmoraius mormoratus, Latreille 1800
Amphibian Caudata
Salamandridae

Habitats, Fauna, Flora Directive > annex IV

Biology

The Marbled newt is a large newt that can reach up to 16 ¢cm in

length. Its back is greenish-yvellow and marbled with black, The

species is currently found across the Iherian Peninsula and in all of
estern France, to the west of a line from Cherbourg to Montpellier.

rvae of other newts, but mainly on small shellfish (Cladocera,
] a1 Copepoda), aquatic insect larvae and gastropods. Once the

@ ome adult, they are more terrestrial, It is not an especially
‘@! ator, as its diet seems only to be limited by the size of
1@ adults migrate towards their reproduction sites starting

utiiin in the south. Total fecundity during the reproductive life
span of abal ears has been estimated at 1,700 eggs™. If montality
cdue IGM s, predation and other natural causes are
considered uveniles per year reach metamorphosis out of an
average of 4 % laid per season. The time necessary for embryonic

een estimated in the south of Spain as
is variable for development depends very

! an opportunist and a carnivore; the larvae feed on tadpoles and
[

77 = Arntzen & Hedltond (72900
78 - MHaz-Paviaguea (1002)

C. lakob



Adult Marbled newt.

Technical fact sheets

C. lakob

much on fth ater temperature, and unlike ;1111phil}ianh- Anura, is not
very flexikle sconakes newts particularly vulnerable to the early
drying out o luction ponds. The reproduction period can
extend ov e%‘weekﬁ. The maximum age reached varies greatly

between populations, I the north of France and Portugal, the Marbled
newt can J'em:l np t© 13-14 years, but in hotter
Mediterranean téires l itats, such as Spain and the South of
France its life spanis - (5-10 years). However, in the south of
France the newls reach se

ity more quickly, at between
2 and 4 years, compared ears in the centre of France and in
Pormugal™,

Habitat

The Marbled newt lives in various typeés of wetlands (forest ponds,
drinking ponds, springs, etc), generflly-whére fish are not present,
and which have abundant aguatic veg

tact confirmed by the aposematic markings
to ventral, and which warn potential predatafsthat the animal is toxic.

The juveniles of populations in Central France pgobably don’t return to
the water before maturity™| whereas {11111];1L'L|M1 ewts in the
south of France use the aguatic habitat rt:gulaer@f i high
abundance of prey®!, Globally, populations in the scbﬁgh of France

ilat

seem o extend their aquatic phase longer than popu
with a less harsh climate. This is probably relared to the

70 - Eranetfore-Vieillod of af. (10000 81 - fevkobh (2001 )
8O = Jebale & Arntzen (2000)
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Marbled newt
with the

o] o
@

3 afiﬂ—-'

drought. Adequate available terresirial microhabitats around the
reproduction ponds are thus of great importance for the survival of
individual Marbled newts in the Mediterranean.

Little is known about the terrestrial life of the majority of other
amphibian species. Nevertheless, recent studies on the movements of
the Marbled newt towards its terrestrial habitats have found that the
microhabitats it occupies are generally less than 150 metres away from
the reproduction pond (in the south this distance is less than 90 metres),

Principal threats and limiting factors

The principal threats for the Marbled newt are similar to those of other

amphibian species:

— the loss of aguatic and terrestrial habitats, and in particular to the
south of its distribution, the terrestrial microhabitats acjacent to the
reproduction pond, and the fragmentation of the environment;

he decline in water quality;

introduction of exotic fish and other predators of amphibian

ion for pets has also been a threat. This has however been
g over recent years thanks to an increase in consclousness

ent program exists for Marbled newt populations,
at that all measures and local management

new spawning sites a
danger... Furthermore, it
“terrestrial buffer zones™* 4
reproduction sites, These zo
during their terrestrial phase, Id be particularly necessary in

hen the terrestrial phase is
most difficult and stressful for the Marpled newt.

£2 - Semlilsch (TDO8)
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A vulnerable species :
the European pond terrapin

Emys orbicularis Linnaeus, 1758
Cheloniidae
Emydidae

Bern Convention > annex Il (strictly protected species),
Habitats, Fauna, Flora Directive > annex I and IV

B%Iﬂg}-’

: Buropean pond terrapin is an average sized turtle (up to 20 cm in
at is found in Europe, North Africa (Moroceo, Algeria) and to
ar as the Aral Sea. Its shell is smooth and Black, and is
' th vellow marks. Its head is black with yvellow dots. This
and reappears an the first rtle is a semi-aquatic carnivore that feeds on both live
days of good weather in the rates {molluscs, insects) and vertebrates (frags, fish,
spring. Furthermore, it also rodents an irds). Sexual maturity is reached at around 10 vears
cwer-summers to the south of for the fema
its distribution, during years the males.

lediterranean populations, and a little earlier for
s lay between 4 and 12 large eggs with an average of 8
of harsh drought. eggs per incubation d, which takes between 2 to 3 months. This
low fecundity - ed for by a long life span, which is
estimated as eight @ d up to one hundred years maximum.
The time and frequenc spawning vary, and depend on climatic

conditions,

The European pond terrapin
hibernates buried in mud

Habitat

Enown as the "muddy murtle”, t
aquatic environments, from still w
marshes and ditches) to rivers with v
the edge of large rivers in the Medite
slightly brackish water. They are found
in hollows in the rocks in the clear waters "u ALY OF permanent
wadis, where their bright colours and cleanappearar
are found alongside the Spanish terrapin (Mg

Greece, /@

Principal threats 9

an pond terrapin lives in all
onds, looded meadows,
arpents, and is also found at
sin. It can even adapt to

The state of populations of the European pond terrapin
known. It varies much from one country to the next. The
habitat and fragmentation of the environment are the mos

83 - Kelfer (19971

91



92

for exchange. Sites are increasingly rare and are isolated from each
other by cites, agricultural plains and roads,

Al spawning time, the females become terrestrial, and are often
crushed by vehicles. In farming zones, agricultural machinery kills the
adults and destrovs their eggs.

During
turtle wa Despite being aquatic, European pond terrapins are destrayed by the
fish. £ trequent fires in the Mediterranean, The monitoring of a population,
sought after delicacy duri which were subjected to forest fires twice, showed a collapse of 60 ©
religious festjya 70 % of individuals, high mortality of the very yvoung individuals and a
consumpti 2t considerable drop in the average age of the population™. The impact

was banned. This
intense seasonal tr.
turtle from the s
north. Collection of turtles
for food, which is still carri

out today, and more rare
collection for pet shops, also

contributes to the reductio
in populations.

of fires on the terrestrial environment is not negligible, in particular
resulting in the loss of riparian® vegetation, accelerated filling of
watercourses due to the effects of erosion and an increase in the
torrential regime.

Mediterranean areas, where water is scarce, the European pone
terrapin is even more fragile. It is at the top of the food chain, and
ulates toxins from its prey in its tissue, which eventually poison it.
& aquartic environment the natural predator of young turtles is the

Irachem)s scripia elegans), resulting from intensive
geated mainly in Louisiana, are an alarming threat to the
Eumpean%nd errapin, as over recent years thousands have been

The European pond terrapin
(Emys orbicularis)
at lake Kerkini, Greece,

&84 - cheylan & Pottevin (1995}
85 - Ferri (1905)

T. Maziridis
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Management measures favourable to the species

Scientists have been studying populations of the Eurapean pond
terrapin for over ten years, so knowledge about this species, and in
particular on its biological strategies, mean management
recommendations can be proposed. It is important to conserve all
populations and each one constitutes a case study from which a
wealth of information can be drawn™,

It is commonly agreed that the installation and then maintenance of a
population of European pond terrapins in a region is dependant on
actors related to habitat and to the microhabirtat®:

—Orefuge.*; against the cold (water which does not freeze, ....)
spawning site (exposed site facing south to southeast)

wegding site (shallow, warm water)

— improve

— maintain § ing sites in a reasonable state (avoid dredging water
bodies a anals during the hibernation period):

— prevent fields and pastures from getting overgrown (the
European p T eeds area with short grass in order 1o lays
its eggs);

— maintain solariums banks, dead trees...)

Ttaly, initiated by
n and in the Po

research, protect favourable habirats, assist mme

incubators and undertake site restoration. ..

86 - Mascord (19903 g i
&7 - Smieshlens (1995)
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which the species ha
detected, needs prospecting,

but also the terrestri

environment which is mor
difficult to sample. Certain
aguatic environments are
more difficult to prospect
because of their depth,
turbidity, etc.

The equipment needed is
related to the technigues to
be used, and also on the
species that is being looked
for (reptiles or amphibians).

Sampling amphibians and reptiles

Description of methodology and operating regime: when and
how to sample?

At present there is no standard method for studying herpetological
fauna, as the behaviour and rhythm of activity of each species differs.
Snakes and lizards can be captured using a cane with a slipknot
attached to the end (a finer knot for small species) or by hand by the
more experienced sampler. The use of binoculars to locate and count
the fauna is also a solution, though is not as precise. For aquatic
turtles, traps of various types, often with bait and partially out of the
water, are used.
For amphibians, the identification of species relies on the detection of
s, larvae or adults, and sampling can be carried out using a variety
itferent techniques and equipment:

ses (sight, hearing) can be used to estimate the number of
5 %1 population of Anura. Nocturnal visual observation is
carried o

using a powerful projector on 4 tripoed, on foot, boat or

the clutches of Anura eggs are visible, they can
also be© CEertain species.

The periodto = these animals that have a basically biphasic way

of life is generally

easily detectable a

during rainy periods

whole reproductive season

me, when the temperature increases and
n addition, sampling should be spread over the
J carried out at least once or twice a

in order to increase the probaklity of finding each species, whether
they be early, late or flexible

cassettes that are recognized as being ¢ dependant upon

whether the morphology or song is used for identification...

For Anura or Caudata larvae a ]?iﬂﬂﬂLlWﬂ e should be used,
with identification keys, or a reference colleeticrrshewld be consulted. |
Scientific practices of capruring, sampling, tagging and radio rracking
are generally prohibited or require the authorisa
State services in the feld of the environment an
Identification is frequently confused despite the ldw
species; it is therefore a good idea to enlist the hel
naturalists and scientists.

=
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A photo is alse a good means Applicability, constraints and limit of validity
of later identifying a species : 1 )
found during prospecting. The amount of sampling work needed varies according to the degree

of accuracy required (presence or absence of a species, number and
identity, size of the populations or at least an estimate of relative
abundance). In order 1o estimate the size of a population “mark-
recapture” methods should be used. These are expensive technigues
both in terms of cost and manpower, but provide a wealth of
information (age structure of the population, rate of survival and other
demographic parameters...).
The surface area, number and dispersion of sites in the sector under
study play an important role in determining the duration and cost of
the study. Furthermore, teams of at least 2 people should always carry
is work because of both the night work, at least for the study of
phibians, and the risks presented by the terrain traversed (not
rm ground, risk of slipping in certain circumstances... .

Tapoles of
Western spadefoot toad.

A Morand
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The main problem ;
to survive...

Many threats weigh on the and amphibians of the

Mediterranean wetlands. Th crete in the
landscapes, but remarkable in ptations to the
changes in the environment ove ons of years. Will

these species survive man?

The protected Mediterranean wetlands support/tlfe conservation of a
great number of original species of both :zmg‘ﬁﬁﬁ eptiles,
Some of them are the target of specific protect ir&%o@imﬂng
measures, which are nevertheless insulficient as these species

generally are still vulnerable or threatened with exrineri

There is no doubt that amphibians and reptiles are declin
causes are many. The disappearance of wetlands in indus

mng, 1
e 5
countries and processes of development are probably the mes
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significant factors. Construction, various forms of pollution and
tourism have destroyed or considerably degraded spawning sites and
their immediate surroundings. Populations in spaces that are raken
over by man are increasingly split up, and the short-term
disappearance of small populations that are too dispersed can casily
he foreseen.

Nature protection and land development can no longer be satisfied
with only conserving isolated organisms or landscapes. These issues
need a global vision, founded on precise knowledge about the
ecological requirements of each species and on how the ecosystem
aperaies.

Furthermore, strict collaboration between scientists that are concerned
about the future of wildlife, managers of the natural environment and
the various user groups is NEcessary.

re is still reason to be optimistic about the conservation of

ans and reptiles and the durable viability of their populations,

llar because of the changes in the opinion of wetland users.

The-dissernination of information and campaigns to increase public
Gsabout the natural environment and wildlife has lead the

many actc%inv lved to concerted collabormtion with the professional

conserval




Conclusion

List of amphibians and reptiles mentioned in the annexes of the “Habitats Directive”
(European Union), of Bern Convention, of CITES and ITUCN
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List of amphibians and reptiles mentioned in the annexes of the “Habitats Directive”
(European Union), of Bern Convention, of CITES and IUCN
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Glossary

Allantoid: one of three embryonic appendices specific to higher
veriebrates (reptiles, birds, mammals).
Allochthonous species: designates a foreign species in a given
population, and one that has been introduced by man.
Amniotic cavity: the amnion is an embryonic envelope that delimits
a cavity in higher verebrates.

thropogenic: resulting from the influence of human beings on

: lower crustacean with foliaceous members, found in salt-
rshes.

orifice of the urinary, intestinal and genital tracts of
certain ver t:%n particular in birds, amphibians and reptiles).

Community: group of species that belong (o a given systematic
group, and whi tupya common habitat (e.g.: a community of

amphibians)

resource by several indivi
between the individuals.
type of competition is competitive-i
individual influences the chan
another individual hy direct neg
larvae, this mechanism is exhibired
digestive canal leads to the inhibition of
Devonian: fourth geological period o
360 million years ago).

Ecological succession: this expression descri 1e series of natural
processes by which an ecosystem that has b turally or artificially

altered or destroyed, spontaneously undertakeg the task of
reconstituting itself in order to attain a state Hﬁ f carbon-
copy of its initial state. This universal phenome an betriggered as
a result of many situations: abandoned cultured lands) landslide,
flooding, fire. ..
Ecotone: transition zone between one biocenosis and t
fauna is richer and more abundant than in the adjacent bitc
the species mix to a greater or lesser extent. This effect is
the edge effect.

is is E%luilaticm competition. The second
rference, whereby a given
iival or of reproducing of

tion. In certain amphibian
algae living in the

h of the larvae.

imary era (from 400 to
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Endemism: a taxon is said to be endemic of a region when its
geographic distribution is limited exclusively to that region. A sub-
endemic taxon is also found in a neighbouring region or regions.
Experts consider endemism as being a type of vulnerahility, and
include these taxons on the threatened list, even if they are not really
threatened. Nevertheless, the simple fact of having such a reduced
distribution constitutes a threat,
Eutrophication: process of excessive enrichment of a water bady, by
the input of nutrients, and potentially leading to a decline in the level
of dissolved oxvgen and the death of fish.
Growth ring: concentric markings found on a tree's cross-section (the
number of rings indicate the age of the wree).
Heterochronies: group of evolutionary changes influencing the
chronology or speed of development.

ydroperiod: period during which a site is flooded.

vdrosystem (synonym: Ecocomplex of wetlands): sroup of
aquatic and aquatic ecosystems. This term can be used for rivers
ial hydrosystems), but a pond or large marsh is also a

. i, and are eliminated without undergoing any
particular tran: ion, The epidermis is thin (5 to 9 cell layers),
permeable and ex¢ ;

between the inner\s

eins, keratins, and then dies. In adult
1y adapted to life in the open air, the
horny layer is thin and generally’ consists of a single layer of cells,

i tions (amphibian moulting). In
this way, the epidermis remains pefmeable, which enables osmotic

Major bed of a river: area situated n the minor bed and the
largest flood recorded in history.
Marismas: when translated literally, this werd means marsh in

Spanish. From this, Marismas is used twthe whole region
found at the mouth of the Guadalquivie

Metamorphosis: important transformati the body and lifestyle
during the development of certain animals, such as hibians and
certain insects,
Metapopulation (synonym: sub-divided pop
populations spatdally divided, but which are inter-c
exchanges of individuals, and therefore by exchai
information.

¢ 4 group of
ecdh\by
t etic



Glossary

Microhabitat: specific local conditions when the overall habitat is
heterogeneous, e.g.: islets of vegetation, muddy bottoms, dead leaves,
riverbanks.

Minor bed of a river: submerged area, when the river is at full flow,
but hefore flooding.

Oviparity: reproduction by eggs that are released either before or
after fertilisation, but before hatching,

Ovoviviparous: an animal whose reproduction is by eggs, but which
keeps the eggs in the genital tract until the young hatch. The embryo
develops using only the reserves accumulated within the egg, in
contrast to the embrye of viviparous organisms (mammals) which is
feg by the mother via the placenta,

hyton: algae that grow around other plants.

an forest: riparian forest along the banks of a stream or river.
iquid with a high level of anti-toxins, extracted from the

of an animal, often from the horse, and used as a vaccine in

;L a microbial illness, or against a toxin, which enables a
il dgainst the corresponding infection.

rearance of differences between two neighbouring

, their permanent separation.

species richness: mumber of species that make up a community.,

Teyorgan containing the spermatozoids in various
m:l byertebrates, and which these animals can

detach and preser evfemale.

Syntopy: describes a sit
region as another species
Taxon: Concrete systema *:ntit}Ql'rom a given rank,

Tertiary: geological era that extended-from 65 million years to 1.8 million
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Station Biologique de Ia Tour du Valat

Founded in 1954 by Luc Holfmann, the Tour du Valat biological station is a private
onganization, managed by the Sansouire Foundation, whose wark is recognized 1o be in
the public interest. A team of approximately 80 people devotes itself to scientific
activities, the management of the demain, and conservation actions.

An effective nature conservation policy must be based on scientific knowledge obtained
from rigorous research. With this necessity in mind, the Tour du Valat has set up a
research program on the functioning of wetlands, and more particularly that of reedbeds,
temporary marshes, and rice paddies, Tt is also involved in long-term studies of colonial
waterbirds in the Camargue and Mediterranean region. The conservation department
mukes great efforts to promote the ransfer of knowledge obtained by researchers and
managers by developing management plans for the Meditermanean wetlands, seiting up
training sessions, informing and supporting policies promoting the rational management
of these resources, and publishing works of popularization. Within this context. the Tour
du Valar has given isell the mission “of putting an end to the loss and degradation
of Meditervanean wetlands and restoring them”,

EMEdWEtCﬂRSt The MedWetCoast project

The MedWetCoast project aims at conserving the biodiversity of global and regional
impartance in & countries/authority in the Mediterranean basin: Albania, Egypt, Lebanon,
Moroceco, Palestinian Authority and Tunisia,

The project was developed by the Biological Station of Tour du Valat and the
Conservatoire du Littoral in dose collabormtion with the countries involved, Tt is financed
by the national contributions of these countries as well as the Global Environment Facility
(GEF) through the United Nation Development Programme (UNDP) and the French
Global Environment Facility (FGEF),

Launched in 1999, the project has a duration of 5 vears and is based around three distinet
and complementary actions; at loeal level, it aims at implementing sustainable and
intersectoral management in 15 pilet sites (threatened wetlands and coastal areas), at
national kevel, it calls for developing innovative legal fumeworks for removing the causes
of biodiversity degradation, reinforcing the institutions involved in the management of
natural resources and promoting coordinated policies; linally at regional level, it stives
for strengthening capacities through training and technical assistance and developing and
sharing the Mediterranean experience through networking,

The MedWetCoast project is an integral part of the MedWet Initiative and operates in
close collaboration with other regional initiatives and organizations, specifically the
Mediterranean Action Plan (the Barcelona Convention).

In this part of the world where biodiversity stands among the richest and most
threatened, MedWetCoast thus actively contributes to conserve biodiversity and to “close
the Mediterranean circle?,

@ ITi Publisheed with the financial suppon of the Global Environmwent Facility £GEF)
OER q throwgh the Tinited Nagion Development Programme (LN,
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