
Journal of Coastal Research SI 39 915 - 919 ICS 2004 (Proceedings) Brazil ISSN 0749-0208

BRASSEUR, R. E., 2006. Breeding habitat of terns and gulls on Ile aux oiseaux off the coast of Senegal. Journal of
Coastal Research, SI 39 (Proceedings of the 8th International Coastal Symposium), 915 - 919. Itajaí, SC, Brazil,
ISSN 0749-0208.

Ile aux Oiseaux, a small barrier island on the south-western fringe of the Saloum Delta, Senegal, grows at a rate of
about 100 m's per year in south-eastern direction. It hosts an impressive breeding population of royal terns (Sterna
maxima), caspian terns (Sterna caspia), slender-billed gulls (Larus genei) and grey-headed gulls (Larus
cirrocephalus). All these are ground-breeding birds, and very vulnerable to predation and human disturbance. The
Saloum Delta National Park's administration is trying to set up an effective protection against intruders. Ideally the
expected breeding areas should be picketed off before the breeding season's start. In order to determine beforehand
which areas are to be declared off-limits one should know which criteria the birds use for selecting the breeding sites.
From1998 till 2003 I undertook detailed annual surveys of the island's topography, its vegetation and the location of
breeding colonies. The colonial species, i.e. royal terns, caspian terns and slender-billed gulls consistently showed
preference for the vicinity of new beach crests, either on bare sand or where the vegetation was still low. Some
colonies however are found inland, be it on former beach crests or on former beaches. Grey-headed gulls instead
breed in a scattered fashion on low vegetation, mostly sea purslane (Sesuvium portulacastrum). Breeding sites are
located exclusively on the island's most dynamic parts, its northern and southern extremes, in areas where little or no
pioneer vegetation is to be found.
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ABSTRACT

Breeding Habitat of Terns and Gulls on Ile aux Oiseaux off the Coast of Senegal

R. E. Brasseur

INTRODUCTION

Background

Situation

In 1998 I was invited to train and coach field staff of the Parcs
Nationaux du Sénégal within the framework of the annual
January water bird census in the Saloum Delta. On this occasion
I visited Ile aux Oiseaux and its impressive breeding colonies.
Later I became involved in fieldwork related to the monitoring
of sea birds breeding on this island. We collected statistical data
on egg size as well as on weight and measures of young birds,
and on their alimentation. As a former regional planner
however, I was wondering why the birds were breeding here or
there and not elsewhere. I became very curious about which
criteria they were using as for their site selection.

I have started this research in 1998. I was well aware of the
fact that I had neither the training, the time nor the equipment to
undertake in depth research in any of the fields I would touch.
But, as a generalist, I knew that I could give specialists precious
background information and maybe, some perspectives into
new fields of research.

My research has been carried out without any external
financing. There were neither deadlines nor externally imposed
frameworks. This free-lance status however also had its
drawbacks. I could not afford to spend more than a few weeks
per year on the island. Expensive equipment and data such as
satellite imagery also were out of reach.

Ile aux Oiseaux is a barrier island. It is located in the Parc
National du Delta du Saloum at the south-western end of
Senegal's Sine-Saloum Delta, a few kilometres north of the
Gambian border. (Figure 1). The Biosphere Reserve of the
Delta du Saloum covers an area of 180.000 ha. During the dry
season, from October till June, the prevailing western winds
keep the temperatures under the 30°C. The tidal range
(BASSEUR, unpublished notes) varies from 0,80 m (neap tide)

to about 2 m (spring tide). No data are available on storm
frequency, nor on wind velocity or on surge elevation during
storms.

The delta's only other barrier island is the former tip of the
Sangomar spit that was cut off from the main land about ten
years ago. A few smaller islands, often submerged at spring
tides or during storms, lie in between the two barrier islands at
the mouth of the Djombos Channel. East of Ile aux Oiseaux runs
a minor channel, the Bandiala. Between Ile aux Oiseaux and the
first main deltaic island of Betenti is a shallow tidal lagoon
about 6 kilometres wide with three smaller mangrove-covered
islands. South of Ile aux Oiseaux lays the Gambia River's

Figure 1. Situation maps.
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estuary. Its currents may to some extent influence the island's
evolution. Cape Saint Mary, on the other side of the estuary
protects it from southern storms.

A key to the understanding of the island's features lies in its
specific geographical and meteorological environment,
characterised by a steady fair weather western wind and waves
pattern and by the fact that high energy waves also come from a
limited western sector.

The island's north-western and south-eastern extremes are
very dynamic. Dramatic changes keep occurring every year.
During the period 1998-2003 its south-eastern tip grew at an
annual rate of about 100 m (see Figure 2).

Along Ile aux Oiseaux's linear western shore, facing the
Atlantic Ocean and exposed to the prevailing western winds,
lies a ribbon of parallel dunes colonised by creepers such as
beach morning glory ( ) or beach peas
( ). Its Eastern Shore is lower, often muddy and
colonised by red and white mangroves (

).
The island is uninhabited. There is no permanent building, no

power or water supply and, until the installation of the cellular
phone network, there was no communication.

Four species of birds are included in the study: royal tern
( ), caspian tern ( ), slender-billed
gull ( ) and grey-headed gull ( )
(see Table 1.). All are ground-nesting and therefore they are
very vulnerable to predation and to human disturbance. The fact
that the location of their breeding sites changes every year is a
complicating factor in the planning of effective protective
measures.

If one could identify the birds' criteria for selecting the site of
their colonies it would be possible to predict their location
before the start of the breeding season. The sites concerned and
their surroundings could then be declared off-limit and be
guarded from the first till the last day of the breeding season.

The National Park's staff also envisaged a number of
protection and surveillance methods, which included the
prohibition of landing crafts near the breeding sites, the
organisation of mobile patrols and the construction of
watchtowers. The latter could be used by game warden, but also
by tourists to watch the colonies from a distance.

The working hypothesis underlying the research is that the
criteria used by the birds to locate their colonies do relate mainly
to topography and vegetation. The obvious research tool
therefore is a detailed map of the island's topography and plant
associations, on which the location of breeding sites and
colonies would be plotted.

Based on a first survey of the island I started building the
topography and vegetation map's legend. I therefore identified
11 types of zones including zones containing specific plant
communities as well as various types of bare areas (see Table
2.).

Two hand-held GPS (Garmin, GPS III PLUS) were used for
the surveys. This type of tool was selected because of the
limited time and manpower available. Together with a
featherweight folding chair, a light A3 size drawing board and
an ample supply of paper and pencils the GPS can safely be
dragged around in specially designed waterproof bags. The
equipment indeed has withstood transport in a small boat under
rather rough conditions, as well as storage in a leaking hut.

At the time of the first survey in 1998 the GPS co-ordinates
were still unreliable. In 2000 however they became stabilised.
The error margin then shrunk to less than 10 m. By that time I
could not obtain access to adequately scaled satellite imagery.
Fortunately however I happened to be shown a rather fuzzy
print of a satellite picture made in 1986. Blurred as it was, it
showed the shape of the island at that stage, as well as the width
of the beach at its south-eastern end.

The topographical and vegetation surveys were carried out
by walking around each area characterised by a particular plant
community, marking waypoints as one went along. Each survey
of the island has kept my assistants and myself walking for more
than 100 km. While marking the way-points I made small
sketches of topographical details and took notes concerning the
vegetation.

For the mapping of the large breeding colonies the same
approach was used as for vegetation communities, marking
waypoints on the GPS as I followed their periphery. In the case
of the smaller colonies, say less than 20 m's in its widest
dimension, I simply marked one end on the GPS and made a
sketch of the colony on my notebook, including its dimensions
measured by footsteps.

As a rule, surveys were carried out in the morning. Each
afternoon the co-ordinates of the waypoints were copied
manually from the GPS onto a notebook. Subsequently the
waypoints were plotted on A3 size graph paper at the scale of
1:5.000. Topographical details from the sketches in the
notebook were then added. The topographical data collected up
to that point was then safely stored. Plotting the data on the same
day as it was recorded made it possible to identify possible
errors or omissions, which could be checked the next day.

The survey's final stage, the digitalisation of the 1:5.000
scale maps (with MapInfo Professional software), was carried
out in Belgium.

The results of the first survey in 1998 were predictably quite
disappointing. The resulting map however gave a precious first
insight in the topographical structure of the island. It showed a
sequence of more or less parallel curved dunes, levees and
lagoons on the south-eastern half of the island. Later I found that
similar, though less obvious structures existed in the island's
central part. The sand levees however had subsided, possibly
due to the action of burrowing land crabs.

In 2000, as soon as the GPS system had been stabilised, the
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Scope and Objectives of the Study

Hypothesis and Research Tool

METHODS

Topography and Vegetation Map

Ipomea pes-caprae
Canavalia rosea

Rhizophora sp. and
Laguncularia racemosa

Sterna Maxima Sterna caspia
Larus genei Larus cirrocephallus

Legend

Mapping process

Figure 2.Accretion between 1985 and 2003 at the island's south-
eastern tip.
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Grey-headed gulls 7.500
Slender-billed gulls 6.000
Caspian terns 8.100
Royal terns 26.000

Table 1. Number of breeding pairs on Ile aux Oiseaux in 2001
(V et al., 2003).EEN



survey was repeated, including the survey of the breeding sites
of the four species of sea birds.

The initial intention was to carry out two separate surveys,
the topographical and vegetation survey in February, just after
the annual water birds census, and the survey of the breeding
sites during the breeding season, somewhere between may and
july. I had assumed that the storms would take place only during
the rainy season (June-October) and did not therefore expect the
topography and the vegetation to have changed by the time the
survey of the breeding sites would take place.

This assumption soon proved to be faulty. In May 2001 we
discovered that storms had produced quite a number of
overwash fans after we had surveyed the island in February. In
2002 therefore the combined survey of topography, vegetation
and breeding sites was carried out early in May, as soon as the
majority of birds had started breeding. Later however the
National Parks staff reported that floods caused by a spring tide
had destroyed numerous broods. They also mentioned that quite
a large number of birds had started breeding on new sites at the
end of June. The survey in 2003 eventually was carried out in
two phases: one in May and the second, at the end of the
breeding season, at the end of July.

Royal terns do not build a nest but make a shallow
depression in the bare sand to lay their eggs in. They seem to
favour the vicinity of stable beach crests; i.e. beach crests that
have not moved much in the last year and that have already
developed some sea purslane covered hummocks (Figure 3a).
Their usually large and dense colonies (>10.000 nests at about 8
nests per sq. m) are mostly found near the top of the beaches
along the crest. In some cases a colony may be found on a
washover fan, if the latter is broad enough (>50 m
approximately) and it has been formed just before the breeding
season, so that it has not yet been colonised by vegetation.Afew
days after hatching the chicks are herded towards the beach

where they stay gathered in so-called nurseries. They stay there
till the moment they are able to fly with their parents to the
fishing grounds.

Like the royal terns the caspian terns do not build nests but
lay their eggs in a shallow depression. They do however tolerate
some low vegetation around their nesting site. Some small high
density (> 1 nest per sq. m) colonies are found on top of low
dunes or on hummocks along the beach crest. In other cases they
form rather large, low-density colonies (often much less that 1
nest per sq. m) on dry beaches along the crest (Figure 3b). These
colonies may extend down to the high tide line. Caspian tern
chicks start walking around the nest a few days after hatching.
Eventually they move down the beach to the waterline.

We have also found a few inland colonies. Every year some
caspian terns' colonies are formed in depressions on bare
mudflats. Typically the Park's wardens call these depressions
the “Caspian Valleys”. They are located a few hundred metres
away from the nearest beach. Trapped by the high vegetation
surrounding the depressions, the young terns stay on the flats till
the moment they are able to fly off.

They are however not as elaborate as the grey- headed gulls'.
The colonies are rather small (often < 50 nests) compared to the
royal terns'. Most are found on the newly formed hummocks
along one of the latest beach crests or on small recent washover
fans (Figure 3c). The colonies found inland are always located
on some low dunes or hammocks that have not yet been
colonised by grasses, by beach morning glory or by other
creepers, or where the vegetation has died off. It is not known
whether or not the birds that are actually breeding on these sites
once bred on a fresh beach crest and later returned to the same
place even though new beach crests had been formed. After

hatching the young are herded to nurseries on the nearest
beach or lagoon.

OBSERVATIONS

Breeding Sites and Nurseries

Slender-billed Gulls

Royal terns

Caspian terns

Slender-billed gulls build nests from vegetable debris.
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Table 2. Zones included in the legend of the vegetation and topography map .

TOPOGRAPHY VEGETATION

Lagoons

Intertidal zone

Sandy areas submerged only during storms and spring tides

Dense mangrove

Dunes

Sandy levees and rows of hummocks

Rows of hummocks

Mosaic of depressions, dunes and levees

Flat depressions

Bare flat depressions

Reeds

No

No

No

Mainly red mangrove ( ) with some white
mangrove ( ) at the edges

Mainly creepers, a.o. Beach morning glory (
), beach pea ( ) and asclepiads (a.o.

.)

Grasses and annuals such as sesban ( )

Recent colonies of sea purslane ( )

Patches of sea purslane, dropseed ( ),
other grasses, shrubs and trees such as black mangrove

( ) and button mangrove (
)

Sea purslane

No

Reeds ( )

Rhizophora sp.
Laguncularia racemosa

Ipomea pes-
caprae Canavalia rosea

Leptadenia sp

Sesbania pubescens

Sesuvium portulacastrum

Sporobolus robustus

Avicennia africana Conocarpus
erectus

Phragmites sp.



The Scenario

CONCLUSIONS

RecommendedAction

Accretion and formation of beach crests

Formation of lagoons

Depressions

Evaluation of the scenario

Protection

The red thread within the growth scenario is the formation of
successive crests along beaches where accretion occurs.

Large amounts of sand are available in shoals at the mouth of
the Djombos Channel north-west of Ile aux Oiseaux. The
currents and the waves push this sand up at the island's northern
end. As some higher parts stay emerged at high tide, a narrow
spit is formed at the island's northern end. Rolled by the fair
weather waves the sand is pushed south-eastwards along the
spit's western beach. In 2001 this northern spit became linked
with Ile aux Oiseaux.

At low tide dry sand is picked up by the prevailing western
wind and rolled over the top of the beach's slope. In periods
where beach accretion is more important than erosion a
succession of relatively high beach crests is formed. Seeds of
creepers such as beach morning glory and beach pea that are
pushed up the beach by storm waves eventually germinate and
contribute to dune formation by trapping more sand.

Much of the sand however is washed along the beach till it
reaches the southernmost point. Around the bend the wave
direction changes and their energy decreases sharply. The sand
settles and the beach grows. On the occasion of minor storms
successive beach crests are formed. Soon segments of sea

purslane deposited by the waves above the high tide line start
rooting and growing ( and , 1997), trapping sand
and forming a row of low hummocks.

Beach crests probably do play an important role in the
formation of inland lagoons, which happen to be created at
irregular time intervals at the island's dynamic south-eastern
end. As a matter of fact, two lagoons were formed, between
2000 and 2002. One can assume that during a severe western
storm a number of high-energy waves did cross the most recent
beach crest. Seawater from overwash accumulated between this
crest and the previous one. If heavy rains accompanied the
storm, quite a large amount of water may have become trapped
in the east-west oriented, crescent shaped depression.As almost
no beach crests are ever formed along the island's eastern
shoreline, this is where the water found an exit. Rushing out it
dug a gully between the two natural dykes. Some times after the
storm a threshold was formed at the exit and the gully was
transformed into a lagoon.

During the next few years north-eastern winds occasionally
pushed red mangroves' propagules into the new lagoon where
they colonised some of the latter's edges.After a couple of years
a dense impenetrable hedge, 4 to 5 m tall will have grown there.

After a number of years a lagoon may get silted up to the
point that it becomes a mud flat. Evaporating floodwater leaves
a salt crust. Such flat therefore is often too salty even for sea
purslane or samphire (Salicornia sp.) to grow on.

Except for low-lying excessively salty patches or for
lagoons, depressions all end up being colonised by sea purslane.
It may however also happen that during spring tides, winds from
the north-eastern sector would bring miscellaneous seeds and
vegetal matter from the main delta islands. Carried by
floodwater they would eventually find their way into some
depressions, get trapped in the sea purslane and germinate or
root as soon as the environment's salinity has been sufficiently
reduced by rainwater. Within a few years some of these flats
indeed develop into mosaics while others indefinitely remain
under pure purslane coverage.

The above scenario is quite realistic in this sense that there
can be no doubt that successive beach crests have been formed
and that under certain circumstances inland lagoons do appear.
Still we have to guess how these processes exactly took place
and when, or under which circumstances. We therefore know
those things will happen again and again, but we do not know
when or how often.

As far as breeding sites is concerned the most important
conclusion can be summarised as follows. Most colonies appear
to be located on the island's dynamic areas, places where
accretion occurred recently. The highest sites are selected which
are not yet colonised by vegetation or where pioneer vegetation
- mostly sea purslane - still is in its very first stage of
development or instead dying off.As such, the vicinity of beach
crests, with recently formed hummocks and with overwash fans
is the most likely location for colonies of royal and caspian
terns, as well as slender-billed gulls. Some former beaches or
beach crests however seem to keep attracting respectively
caspian terns and slender-billed gulls till they get colonised by
grasses and creepers. Grey-headed gulls instead breed in
depressions and on low hummocks, with a preference for areas
that have been colonised only recently by sea purslane.

As long as colonies of caspian terns will be found there, the

LONARD JUDD

Figure 3. Breeding sites of royal terns, caspian terns, slender-
billed gulls and grey-headed gulls in the island's southern part;
the background shows the islands' outline and beach crests
formed after 1990.
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area south of a line drawn 100 m north of the “caspian valleys”
area should be declared off limits from March till August. No
craft should be allowed to land on the beaches. Scientists would
be tolerated inside the area only if accompanied by game
warden.

As mentioned before, some plans have been made to build
watchtowers that would allow game warden and visitors to
observe the colonies from outside the protected area. These
towers however may soon prove useless. Within a few years a
screen of mangrove and other trees or bushes will start growing
between the watchtower and most of the breeding areas,
obliterating the sight of the colonies.

This study only was intended as an exploration of some
aspects of the birds' breeding behaviour. The data was collected
during brief visits to the island. My conclusions therefore still
have to be thoroughly checked through systematic observations
over a number of years.

Systematic long-term research is needed concerning the
processes involved in Ile aux Oiseaux's evolution. The study
should extend to the whole delta system and include the river
Gambia's estuary as well.

Many aspects of the birds' behaviour also need further
enquiry. For example one should try and find out to what extent
birds do return to breed on the site where they were born or
where they bred for the first time. Breeding success rates should
be compared between birds breeding along the actual beach
crest and birds breeding further inland. As far as grey-headed
gulls are concerned, the correlation should be checked between
the nesting density and the chicks' survival rate. Also the role of
predators should be studied, as well as the birds' response to

their interference.
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field team on Ile aux Oiseaux. He inspired my research and
advised me at every stage of its progress. Willem van Duin en
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