
This Geofile explores the geography
of the Camargue, a coastal region in
central southern France, and the key
issues and management options facing
this unique area. The Camargue is part
of the UNESCO worldwide heritage
(see Figure 1).

While natural processes in the Rhône
delta were responsible for the formation
of the 140,000 ha of wetlands, pastures,
dunes and salt flats that make up the
Camargue, human efforts are needed to
preserve it. The region now maintains a
fragile ecological balance, in which a
unique collection of flora flourishes,
including tamarisk and narcissi, and
fauna such as egrets, pink flamingos and
ibises. The pastures provide gazing for
sheep, and small white local-type horses,
ridden by the gardiens (cow-boys), a
hardy community who traditionally lived
in thatched huts (cabanes), and still play
their part in keeping Camargue traditions
alive.

The Grande Camargue (750 km2),
located at the mouth of the Rhone River,
extends across the entire river delta area.
Different from the Petite Camargue, or
Camargue Gardoise, located west of the
Little Rhone, it is often said to be an
‘island,’ being cut off by the
Mediterranean and two arms of the
Rhone River. The Rhone Delta drifted
periodically until the end of the 19th
century. These geological and
geophysical characteristics have made
this vast expanse what it is today, the
result of successive sedimentation from
the ebb and flow of the river and the sea. 

Much of the Camargue has been
demarcated as a ‘Parc Naturee Regional’
(see Figure 2). The Camargue landscapes
reflect the juxtaposition of sea and river:
the mouth of the River Rhone and its

distributaries form a large delta washed
by the Mediterranean Sea. It is the
constant interaction between saltwater
and freshwater that makes this a unique
habitat. Although considered to be one of
the most important wetland areas in
Europe, the Camargue has increasingly
come under threat from a number of
sources. In this Geofile, students are
asked to examine the impact of three
‘Management Plans’ for the area and to
make decisions about which plan or
plans should be implemented.

Role play or DME options
Students can select either a role-play
option or complete this as a
straightforward decision making task.
For the role-play option students
need to work in a team of three or
four. Details of roles and letter of
instruction are shown in Figure 4.
For students working individually
the tasks are set out in the letter in
Figure 4. 

Decision making tasks
Carefully study all the resources in this
Geofile and prepare a report to the
Directuer du Parc Regional de
Camargue. Your report must contain
the five sections set out in Yannis
Chrisouliotis’s letter.
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Figure 1: The Camargue location map
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Your team are ‘Field Consultant’ for
Wetland International, which supports
an international environmental
Management Consultancy,
‘Consultwet’. Wetlands International
is a non-profit organisation dedicated
to wetland conservation and
sustainable management. Well-
established networks of experts and
close partnerships with key
organisations provide Wetlands
International with the essential tools
for catalysing conservation activities
worldwide. Our activities are based
on sound science and have been
carried out in over 120 countries.

Mission: To sustain and restore
wetlands, their resources and
biodiversity through research,
information exchange and
conservation activities, worldwide.

Consultwet has a broad profile of
evaluating project proposals for
environmentally sensitive areas and
has worked with governments and
NGOs across the world. Recent
research projects include: African
Waterbird Census; Waterbird
Population Estimates; The Socio-
Economics of Wetlands; New report
on White Headed Duck; New report
on Constructed Wetlands

Advice given and received has led to
successful Mediterranean
management strategies. A senior
director has recently been invited to
present a seminar to the Medwet
Conference in France on key
environmental issues facing
Mediterranean wetlands. Your team
comprises the following:

Jo Sumner – team leader and expert
on wetland ecology. Jo has worked
on projects across the globe for the
last 15 years and is an expert on
species of wild birds such as the red
kite and flamingo.

Pip Dukes – is a relative newcomer to
the team having spent ten years
working for an agrochemical
company. Pip is keen to explore the
opportunities and threats of chemical
use in environmentally sensitive
areas.

Al Aluwalia – has worked for the
company for 5 years after graduating
with a degree in Geography. Al is an
expert in hydrology and coastal
geomorphology and is highly skilled
at using data from remote sensing.

Sam Gunawardana – is a planner
specialising in tourist development in
environmentally sensitive areas. Sam
has just moved to the company after
working for the Moroccan
government for five years.

Figure 4: Role play and letter of instruction

Yannis Chrisouliotis
CONSULTWET
Aigues Mortes
Languedoc
France

Dear Jo

CONSULTWET AND CAMARGUE MANAGEMENT OPTIONS
We have been commissioned to explore the three management
options set out for the Camargue wetland area. Your team will be
based in our offices in Aigues Mortes and you will make regular
field visits to the Camargue during your two-month stay.

The management options under consideration are:

A Coastal Protection and Tourist Development – coastal hard
engineering protection measures and development of resort
complexes across a south west stretch of the Camargue regional
park. There will be four complexes [see Figure 2] accommodating
up to 200 visitors each. Access will be via a newly constructed spur
road from the motorway near Arles. The complexes would cater for
visitors seeking to enjoy ‘nature’, eg birdwatchers, and would
promote ecotourism. Cost 180 million euros (90% private
financed).

B Information and Management Centre – this would be a large
visitor centre replacing the existing four smaller ecotourism
centres, on the edge of the park near Arles. The centre would have
a monorail link to the picturesque village of Saintes-Maries-de-la-
Mer. The centre would cover an area of 1500 square metres and be
on two floors. It would contain a Camargue museum and an
interactive education centre. Only specially approved and guided
groups would be able to access the remainder of the Parc. Cost 28
million euros.

C Biosphere Park with agricultural deintensification – the
creation of a biosphere zone similar to the Cevennes National Park.
Thee would be an inner zone with a return to traditional organic
farming and strict conservation measures. In the outer zone rice
faming, for example, would still be permitted, and limited
development would be allowed. Non-residents would be banned
from the core area. Cost 27 million euros.
Your specific roles are to: 

1.Identify the main features of the physical and human geography
of the Camargue area.

2.Identify the land uses with potential for conflict in this zone
making reference to the Ramsar Convention [see Figure 6].

3.Suggest a fieldwork strategy to collect the data needed to audit
this zone.

4.Using an analytical technique evaluate the impact of each
development option on the physical and human environment of
the Camargue.

5.Select and justify an appropriate development option or modified
version of development proposals.

Your team must report to the Parc Management within 29 weeks of
the start of your assignment.

Good Luck

Yannis Chrisouliotis
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People and water 
Camargue has not always looked like it
does today. It is the result of a continuous
struggle between the river, the sea and man.
For centuries, the elements tried to reclaim
land that the inhabitants had worked so hard
to shelter from flooding and tidewaters. 

Background to management and
development
It was not until the 19th century that the sea
and river were finally tamed and the
inhabitants could start extending their
farmland to feed the growing population.
First, construction of a sea dyke in 1859
limited the rise of tidewaters in south
Camargue. Ten years later, the Rhone was
embanked to control flooding that
periodically submerged the farmland. The
Camarguais then could farm irrigated
vineyards, and after WWII, rice was grown
intensively. 
These two crops were an incentive to extend
the irrigation ditches, permitting desalinis-
ation of more land, but required much more
water control equipment. The artificial
networks, which were improved in the 20th
century, were also used to channel and
manage water resources to cope with dry
spells and tailor water to growing seasons
for the 20,500 tilled ha. under cultivation.

The problems 
While the construction of dykes and
embankments salvaged more land for
farming to meet economic imperatives, it cut
off the Camargue region from its
environment, depriving it of regular supplies
of fresh water and silt previously provided by
flooding. Because of this problem and to
preserve the exceptionally rich wildlife, the
water resources are now managed strictly.
There are pumping, irrigation and draining
stations and a dense network of channels
throughout the river delta. The myth of a
wild, untamed Camargue, often echoed by
an abundant literature, is less true today
than it used to be. 

A diversity of habitats 
Camargue is a major world heritage wetland
and is host to many fragile ecosystems. The
exceptional biological diversity is the result
of water and salt in an ‘amphibious’ land
inhabited by numerous species. 

Ponds and marshes 
These cover a large proportion of the river
delta. Partly dry in summer, the shallow (20
to 80 cm) marshes are subject to the
unpredictable seasonal weather patterns of
the Mediterranean climate. They are
nevertheless, with the ponds, habitats of
choice for both migratory and sedentary
birds. egrets, night herons, bitterns, mallards
and wagtails are common guests in this
fragile ecosystem. Since areas like this are
rare in Europe, they are carefully protected
by all the organizations responsible for
protecting Camargue wildlife. 

The sansouires
The low-lying salt plains, which dry out and
crack in summer, are carpeted with
glasswort that the wild bulls and horses love
to graze. Submerged in winter, by spring
they provide wetlands for marsh birds
(godwits, sandpipers, black-winged stilts,
etc.). The glassworts and salt crystals used
to be incinerated to yield soda for
soapmaking and glassmaking, but by the
end of the 19th century, the plant soda was
replaced by industrial soda made from salt. 

Woodlands
They are a minute part of Camargue but
they play a major role in the overall balance
of nature. Some are along the Rhone, others
are on former sand dunes south of Vaccarès
(like the Rièges woods in the national wildlife
preserve). The forest is home to many
mammals (rodents, foxes, and boar) and
insects eaten by nesting birds (little egrets
and night herons). 

Around Vaccarès 
The national nature preserve.
Commissioned in 1927, it covers 13,117 ha
from north of the Vaccarès lagoon to the
sea. It is a complex mosaic of sweet and
brackish wetlands. The public is admitted no
farther than the sea dyke and the zone of la
Capelière, the information centre for the
French National Society of the Protection of
Nature.

Between reeds and sansouires, Vaccarès, a
vast body of water extending 6 000 ha, is the
keystone of the entire water control system
of the delta. It lack of depth (less than 2
meters), the winds that roil its surface 

and its good exposure to sunlight make it an
effective water purification system. It collects
over 50,000,000m3 of agricultural runoff
from the surrounding rice paddies. Some of
it compensates for the water that used to
come from flooding of the Rhone before it
was embanked. This is the larder for coots,
diving ducks, a multitude of fishing birds
(grebes, sterns, and seagulls) as well as for
the Park’s renowned pink flamingos. 

The sea dyke is about 20 km long, and is off
limits to all motor vehicles in the Nature
Reserve. The entire area, which attracts
many strikingly beautiful birds (sterns,
avocets, different varieties of seagulls, and
Kentish plovers), should be seen in early
morning. On the east, it borders a portion of
the Salin-de-Giraud salt farms. Further west
beyond the Gacholle lighthouse , take the
sea path through the dunes down to the
beach. The dunes, fragile structures if ever
there were, are often stabilized by
‘ganivelles’ (chestnut wood palisades to
retain the sand). They also have their own
special flora (marram grass, dog’s tooth,
spurge, sand lily, etc.). 

The lagoons
These bodies of salt water, surrounded by
strings of natural dunes, are now man made
around Salin-de-Giraud to produce salt. Salt
harvesting has become one of the most
important activities in Camargue since the
spectacular growth of the chemicals
industry. The sodium and chlorine from the
salt are used in many chemical and
pharmaceutical products. The evaporation
pans at Salin-de-Giraud extend over 11,000
ha and on average, produce 1,000,000
metric tons a year, making them Europe’s
largest. There are four steps in the salt
harvesting process (filling the basins,
circulation of water to concentrate the brine,
precipitation-drying and harvesting). 

Saintes-Maries-de-la-Mer
Located on the western tip of the delta on a
thin strip of sandy ground still exposed to
the unpredictable assaults of the
Mediterranean, the village of Saintes-Maries-
de-la-Mer - the largest in Camargue - is a
famed seaside resort. Its fortified church was
built in the 12th century on a former Gallo-
roman sanctuary.

Figure 5: Background Draft from Consultwet Case Study: Camargue

The Convention on Wetlands is an
intergovernmental treaty which provides the
framework for national action and
international cooperation for the
conservation and wise use of wetlands. The
Convention entered into force in 1975 and
at September 2002 has 133 member
countries. Because wetlands are very
important for ecological processes as well
as for their rich flora and fauna, the broad
objectives of the Convention are to ensure
their conservation and wise use. To meet
these objectives, the Convention places
general obligations on member countries
relating to the conservation of wetlands

throughout their territory, and special
obligations pertaining to those wetlands
which have been designated for the List of
Wetlands of International Importance.

The selection of Ramsar Sites should be
based on ‘international significance in terms
of ecology, botany, zoology, limnology or
hydrology.’ Specific criteria have been
developed by the Convention to aid in the
identification of these sites. Contracting
Parties are further obliged to maintain the
ecological character of listed sites and to
cooperate for the management of shared
wetlands and shared wetland species.

A key concept embodied in the Convention
is that of ‘wise use’ of wetlands, which has
been defined as equivalent to ‘sustainable
utilisation’. The Conference of Contracting
Parties to the Convention meets every three
years to discuss national experiences,
review the status of sites on the List,
promote cooperative activities, and adopt
technical and policy instruments to assist
members countries to implement the treaty. 

For Ramsar classifications, see Figure 7 or
www.ramsar.org

Figure 6: The Ramsar Convention on wetlands 
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Site: Camargue 
Designation date: 01/12/1986 
Coordinates: 43°30’N 004°30’E Elevation: -1.5 to
4 m Area: 85,000 ha 
Location: The Camargue is located in southern
France, in the Region of Provence-Alpes-Côte
d’Azur (Departments of Bouches-du-Rhône and
Gard), about 3 km south of the town of Arles. It is
situated on the Mediterranean coast, between the
two arms of the Rhone River (Petit Rhône and
Grand Rhône).

Loss of wetlands in the Camargue: analysis of
aerial photographs that showed a loss of 30,000
ha of wetlands in the Camargue between 1942
and 1984, out of the total 145,000 ha covered by
the Camargue (equivalent to a loss of about
20.7%).

Importance: The flora communities of this delta
are noteworthy because they are large and
uniform. Specific plant communities include
Salicornia (10,000 ha), Zostera noltii (over 4,000
ha), and Juniperus with some 500 year old
specimens. Some relict forests remain. The site
supports 38 Odonata, 469 Lepidoptera, 23
crustaceans, 47 fishes, 9 amphibians, 14 reptiles
and 25 mammal species. Breeding bird species
include 8 herons, Gelochelidon nilotica, Coracias
garrulus, Merops apiaster, Plegadis falcinellus,
Phoenicopterus ruber (the largest colony in the
Mediterranean), Glareola pratincola and gulls. In
autumn, all wader species are represented.
Extremely large numbers of 13 species of ducks
occur in winter. During this period, Cygnus
columbianus, Haliaeetus albicilla, Falco
peregrinus and Casmerodius albus are also
present in the site. In total, several millions of 356
species of birds use the Camargue. 

The site is located in the delta of the Rhone River.
Salinity ranges from 0 g/l in the north to 36 g/l in
the south. There are six main wetland types:
freshwater and saline marshes (9,000 ha),
freshwater and saline ponds (14,800 ha), flats
covered with Salicornia communities (‘sansouires’;
10,000 ha), grasslands with halophilous vegetation
(3,000 ha), beaches and dunes (1,800 ha) and
woods (1,600 ha). Natural areas occupy 51% of
the site. The site also includes agricultural land and
salt exploitation sites. 

Biological/Ecological notes: No additional
information available. 

Hydrological/Physical notes:
The Camargue is a silty plain, sloping gradually
from south to north. Saline groundwater is close
to the surface in the south, which explains the
occurrence of halophilous vegetation. In the
north, saline water occurs at a much deeper
level, and forest growth is possible. The area is
completely enclosed by dykes; the wetlands are
supplied by rainwater and water from the Rhone
River, pumped for agricultural purposes
(particularly rice cultivation). 

Human Uses:
The site and its surroundings are owned by the
state, the department, municipalities and private
owners. Principal human activities in the site and
in the surroundings are nature conservation,
agriculture (in particular rice cultivation, horse
and cattle breeding), hunting (estimated 5,000
hunters), fishing (in ponds and sea), fish
breeding, salt exploitation and tourism.
Agriculture occupies 26% of the site and salt
exploitation 17%. About 2% of the site is
urbanised. Beaches in Beauduc and Saintes are
used by about 30,000 to 40,000 visitors each

summer. The four information centres for
ecotourism receive between 100,000 and
150,000 visitors each year. About 50 clubs rent
horses, 10 small companies organise ‘safaris’
with four-wheel drive vehicles, and boat tours are
organised on the rivers and the sea. There are
some thalassotherapy centres. Outside the site,
there is an industrial park in Fos (in the east). 

Conservation Measures:
Due to very high waters in 1993 and 1994
renovation of the dykes along the Rhone was
being planned. An association responsible for the
management of dykes may be created in the
near future. The site has a high self-cleansing
capacity, from 14,800 ha shallow ponds (up to
1.8 m) exposed to sunshine and wind. The
Camargue was designated as a UNESCO Man
and Biosphere Reserve (13,117 ha) and an EU
Special Protection Area for wild birds (16,000 ha).
At the national level, the site includes a natural
reserve (‘réserve nationale’), a conservation area
(‘site classé’), a voluntary natural reserve (Tour
du Valat) and several hunting reserves. 

Some 30 areas are protected through land
ownership. They are owned by the state, the
department, the municipality of Saintes,
Conservatoire du Littoral, Parc Naturel Régional
de Camargue or some private owners interested
in nature conservation. Both the national natural
reserve and the voluntary natural reserve of Tour
du Valat have management plans. The
management authority is Parc Naturel Régional
de Camargue in Arles. The revision of the charter
of the park to include a more conservation-
oriented policy was not finished as of 1995. As a
large stretch of coastline is affected by very
strong erosion, anti-erosion structures were
installed in some places. The Camargue is
twinned with Ramsar Site Djoudj in Senegal
(1SN001). Technical exchanges with the Danube
Delta Biosphere Reserve have also taken place
with funding provided by the French Government
through the Ramsar Convention. 

Adverse Factors:
The pollution of the Rhone River is threatening
the site, as 400 million cubic metres of water are
pumped/delivered annually from this river into the
Camargue. Pesticides and herbicides used for
rice cultivation are another source of pollution.
Artificial and permanent flooding of all
depressions for hunting causes the degradation
of some natural habitats. Hunting is not
regulated. It is estimated that between 100,000
and 150,000 ducks are shot each winter. The
pressure of tourism is all the higher since
agriculture and salt exploitation are not as strong
as they once were in the economy. Many
projects exist to develop tourism, such as the
construction or creation of hotels, golf courses
and camping grounds. Lastly, a programme of
mosquito eradication in the region and the
construction of a new bridge and of a highway (in
the north) were planned in 1995. 

Ramsar Classification System for Wetland
Type 
Marine/Coastal Wetlands
A Permanent shallow marine waters in

most cases less than six metres deep at
low tide; includes sea bays and straits.

B Marine subtidal aquatic beds; includes
kelp beds, sea-grass beds, tropical
marine meadows.

C Coral reefs.
D Rocky marine shores; includes rocky

offshore islands, sea cliffs.
E Sand, shingle or pebble shores;

includes sand bars, spits and sandy
islets; includes dune systems and humid
dune slacks.

F Estuarine waters; permanent water of
estuaries and estuarine systems of deltas.

G Intertidal mud, sand or salt flats.
H Intertidal marshes; includes salt

marshes, salt meadows, saltings, raised
salt marshes; includes tidal brackish and
freshwater marshes.

I Intertidal forested wetlands; includes
mangrove swamps, nipah swamps and
tidal freshwater swamp forests. 

J Coastal brackish/saline lagoons;
brackish to saline lagoons with at least
one relatively narrow connection to the
sea.

K Coastal freshwater lagoons; includes
freshwater delta lagoons.

Zk(a)Karst and other subterranean
hydrological systems, marine/coastal

Inland Wetlands
L Permanent inland deltas.
M Permanent rivers/streams/creeks;

includes waterfalls.
N Seasonal/intermittent/irregular

rivers/streams/creeks.
O Permanent freshwater lakes (over 8 ha);

includes large oxbow lakes.
P Seasonal/intermittent freshwater lakes

(over 8 ha); includes floodplain lakes.
Q Permanent saline/brackish/alkaline

lakes.
R Seasonal/intermittent

saline/brackish/alkaline lakes and flats.
Sp Permanent saline/brackish/alkaline

marshes/pools.
Ss Seasonal/intermittent

saline/brackish/alkaline
marshes/pools. 

Tp Permanent freshwater marshes/pools;
ponds (below 8 ha), marshes and
swamps on inorganic soils; with emergent
vegetation water-logged for at least most
of the growing season.

Ts Seasonal/intermittent freshwater
marshes/pools on inorganic soils;
includes sloughs, potholes, seasonally
flooded meadows, sedge marshes.

U Non-forested peatlands; includes shrub
or open bogs, swamps, fens.

Va Alpine wetlands; includes alpine
meadows, temporary waters from
snowmelt.

Vt Tundra wetlands; includes tundra pools,
temporary waters from snowmelt.

W Shrub-dominated wetlands; shrub
swamps, shrub-dominated freshwater
marshes, shrub carr, alder thicket on
inorganic soils.

Xf Freshwater, tree-dominated wetlands;
includes freshwater swamp forests,
seasonally flooded forests, wooded
swamps on inorganic soils.

Xp Forested peatlands; peatswamp forests.
Y Freshwater springs; oases. 
Zg Geothermal wetlands
Zk(b)Karst and other subterranean

hydrological systems, inland
Note : “floodplain” is a broad term used to

refer to one or more wetland types, which
may include examples from the R, Ss, Ts,
W, Xf, Xp, or other wetland types. Some
examples of floodplain wetlands are
seasonally inundated grassland
(including natural wet meadows),
shrublands, woodlands and forests.
Floodplain wetlands are not listed as a
specific wetland type herein.

Figure 7: Ramsar Camargue statistics


