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In this study, we aimed to gather knowledge of the distributions, population sizes  Keywords
and trends of the six species of waders breeding in meadows in France: Northern
Lapwing Vanellus vanellus, Black-tailed Godwit Limosa limosa, Common Redshank
Tringa totanus, Eurasian Curlew Numenius arquata, Ruff Philomachus pugnaxand ~ agri-environmental scheme
Common Snipe Gallinago gallinago. France also hosts a population of Eurasian
Oystercatcher Haematopus ostralegus but it mainly breeds on rocky coasts and
we chose not to include this wader species as a grassland species. The populations
of Northern Lapwing, Eurasian Curlew and Common Snipe are decreasing and  breeding distribution
the Ruff hardly nests anymore in France. The intensification of agriculture is
thought to be the main reason for these widespread declines, especially the
associated earlier mowing, high densities of grazing livestock and the change of ~ grassland
meadows into grassland monocultures. That said, certain small localized
populations of Common Redshank and Black-tailed Godwit are increasing

slightly. These two species rely on wet meadows that are maintained through

local policy decisions. Agri-environmental schemes have not yet been efficient

in increasing wader populations in France. More ambitious agri-environmental

schemes on large areas are needed with monetary compensation encouraging

farmers to postpone mowing and include wetlands or natural meadows. More

regular and standardized monitoring of shorebird populations is also needed to

compare and detect potential changes in numbers. A new national survey

(LIMAT) has recently been implemented and will run over two years in France
(2021-2022) to estimate the population size of waders and duck species in France.

It has the ambition to be conducted every six years to detect population trends

over time and aid conservation efforts.

wader conservation

land use changes

agricultural expansion

bird census

INTRODUCTION in several European countries (Kubelka et al. 2018, Thorup

2018, Jéhannesdéttir et al. 2019, Roodbergen & Teunissen
Meadow-breeding waders are declining worldwide (Wilson 2019, Mischenko 2020, Lislevand et al. 2021). We join this
et al. 2004, Meltofte er al. 2018). Several recent papers in ~ common effort and present an overview of the situation
the journal Wader Study reviewed the state of these species  for meadow waders in France.



A major cause of the decline in wader breeding
populations is related to poor reproductive success. There
has been increasing evidence that the decline of these
species is highly linked to agricultural practices promoting
intensive farming, which is detrimental to waders using
these landscapes to breed (Chamberlain 2018, Vickery &
Tayleur 2018, Walker et al. 2018).

At least six species of meadow-breeding waders are found
in France: Northern Lapwing Vanellus vanellus, Eurasian
Curlew Numenius arquata arquata, Black-tailed Godwit
Limosa limosa limosa, Ruff Calidris pugnax, Common
Snipe Gallinago gallinago, and Redshank Tringa totanus
totanus. We did not consider the Eurasian Oystercatcher
Haematopus ostralegus to be a meadow bird in our study,
since it mainly breeds on the shoreline in France.

These species are all listed as huntable in France. However,
their hunting status must comply with the requirements
of European Bird Directive 2009/147/EC and must respect
the AEWA agreements of which France is a member. The
conservation actions carried out for these species in France
are therefore partly dictated by these commitments and
may differ among species. Two species are subject to a
hunting moratorium for now: the Eurasian Curlew and the
Black-tailed Godwit (see details in Species Accounts). In this
article, we review the trends of the breeding populations
of meadow waders in France and threats to them.

Agriculture in France

In 2018, the useful agricultural area declared to the
Common Agricultural Policy (CAP) was 27 million
hectares in France, i.e. 50% of the French territory (Sirami
& Midler 2021).

The farming intensification in France is similar to that of
other European countries (Zellweger-Fischer et al. 2018),
starting with the decline in the number of farmers. In
1955, there were 2.5 million farmers compared to less than
400,000 in 2020 (INSEE 2020). This trend implies a
change in the average size of farms, in agricultural policy
and in land use. The cultivated areas increased from 11
million ha in 1980 to 13 million ha in 2004; while
meadows decreased from 19 million to 14.5 million ha.
Simultaneously, there was an increase in livestock farming
with 15 million cattle and 6.7 million pigs in the 1950s
compared to 19 million and 15 million respectively in the
early 2000s (Desriers 2007). These very general figures
show an overall intensification of French agriculture in
the second half of the 20™ century (Puech et al. 2020).

French agriculture is, however, diversified according to
the country’s regions. Cultures of oilseed or protein crops
are mostly located in the north, centre-west and east,
whereas the Rhone and Loire valleys are predominantly
devoted to market gardening, wine production and fruit
production; wine production is also broadly present in
the south and in the Champagne. The agriculture
practised in the rest of mainland France (forest excepted)
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is mostly a mix of farming types: cereals (e.g. wheat, corn
or barley), oilseeds (e.g. rapeseed or sunflowers) or
protein crops (e.g. broad beans) and livestock grazing. In
mountain ranges, there is rather extensive livestock
grazing (Ben Arfa et al. 2009, APCA 2011).

Meadows, where most breeding waders are found,
represent 20% of the useful agricultural area (Faiq et al.
2013). Since the 1950s, the number of farms has decreased
from 2,307,000 in 1955 to 589,800 in 2003 (Desriers
2007). Additionally, forage crops (including meadows)
decreased from 19,706,000 to 14,572,000 ha and livestock
increased considerably. This reflects an intensification of
agriculture (Desriers 2007). Since the beginning of 2000,
we have also witnessed a downgrading of the surface from
permanent meadows (natural or present for more than
five years with no rotating system) to temporary meadows
(rotary system less than six years and lower biodiversity)
while the total meadow surface remained the same. This
illustrates the underlying changes associated with the
intensification of agriculture: changes in plant cover and
declines in the number of species.

Number, threats, and distribution of waders
breeding in French meadows

In France, numerous monitoring programs of nesting
shorebird populations have taken place, but these surveys
often had a local or regional focus (Tables 1 & 2). Most of
the data come from a compilation of naturalistic surveys
(especially in the 1970s and 1980s) where census methods
were not necessarily described. Trends are therefore hard
to define since comparisons between monitoring projects
are not always directly possible. Only a few large surveys
provide information on breeding populations (Dubois &
Mahéo 1986, Deceuninck 2001, Issa & Muller 2015).
Sparse and local breeding population censuses do not
allow identification of reliable trends at a national scale.
The French distributions of meadow-breeding waders
presented in this study are summarized in Fig. 1. There is
no distribution map for the Ruff because its breeding
status needs to be confirmed.

SPECIES ACCOUNTS

Northern Lapwing Vanellus vanellus

Distribution

Most of the breeding population is found in the marshes
of western France (Charente-Maritime, Vendée, Loire-
Atlantique) and on the plains of the Alsace (Fig. 1a). There
is also a slightly smaller population in the centre of France,
along the major rivers.

Main breeding habitat type

Lapwing breeds in three main habitats: (1) grazed wet
meadows, where the height of grass stays below 10 cm, a
habitat that is well represented especially in the marshes
of western France, (2) spring cereal crops where the bare
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Table 1. National population status for meadow-breeding waders in France (Hagemeijer & Blair 1997, Issa & Muller
2015, Robin et al. 2016, UICN France 2016). For population size and trends, quality is scored according to Thorup
(2006), as follows: 0 = no data; 1 = poor data quality; 2 = estimated from some good surveys; 3 = some regions well
covered, <50% of total counted; 4 = >50 % of total counted; 5 = full coverage.

Species UICN national Population Year of pop Data % of world
status* (pairs) size estimate quality breeding population
Northern Lapwing Vanellus vanellus NT 12,000-18,000 2010/2011 3/4 <1%
Black-tailed Godwit Limosa limosa limosa VU 129-164 2010/2011 5 <1%
146-171 2015

Eurasian Curlew Numenius arquata arquata VU 1,300-1,600 2010/2011 5 1%
Common Redshank Tringa totanus totanus LC 1,502-1,721 2010/2011 4 <1%
Common Snipe Gallinago gallinago CR 83-94 2010/2011 4 <<1%

Ruff Calidris pugnax NC 0-2 2010/2011 1 <1%

*CR = Critically Endangered), LC = Least Concern, NC = Not considered (low numbers), NT = Near Threatened, VU = Vulnerable.

Table 2. Estimation of breeding population size (number of breeding pairs) of waders through national surveys.
Arrows indicate population trends (Dubois & Mahéo 1986, Deceuninck 2001, Issa & Muller 2015).

Species 1983/1984 1995/1996 2010/2011
Northern Lapwing 17,400-20,300 (=) 18,000 (=) 12,000-18,000 (=)
Black-tailed Godwit 38-51 (=) 165 (=) 164 (»)
Eurasian Curlew 1,230-1,360 (?) 2,000 () 1,600 (=)
Common Redshank 430-496 (=) 1,400 (») 1,800 (=)
Common Snipe 150-250 (=) 200 (») 100 (=)

Ruff 5-13 () 18 (») 2 (=)

ground offers suitable breeding opportunities, and (3)
edges of inland water bodies and small mudflats. Lapwing,
like Curlew, can also breed in drier habitats compared to
the waders considered in the current article.

In the 19" and early 20* centuries, Lapwing was considered
a rare and occasional breeder in most French wetlands
(Mayaud 1936). French demographic expansion probably
began in the 1940s due to the decline of hunting pressure
and egg consumption (especially during World War II;
Dubois & Mahéo 1986) and slowdown of wetland drainage
(from World War II to the 1970s). The Lapwing’s ecological
plasticity allows the species to breed in various habitats
including field crops. The breeding population started to
decline in the 1970s (Table 3). However, this trend has not
been spatially homogeneous. For example, in central
France, Sologne hosted between 5,000 and 10,000 pairs in
1975 (Perthuis 1976, 1981) compared with 5,000 in 1984.
More recently, the numbers in Charente-Maritime
decreased from 760-885 pairs in 2010 to 496511 pairs in
2016. Likewise, the populations in the east of the country
also seem to be declining. However, in a marsh in the west,
the Marais Breton, the numbers seem to remain stable.
Here, Delattre (2006) estimated a population of 2,107-
3,660 pairs in 1986, 1,761-2,914 pairs in 1990, and 1,277—

2,339 pairs in 2006. In 2015, Trolliet et al. (2016) estimated
that this population was still at 2,500 pairs (Table 3).

Demographic parameters

A few studies (Delattre cited in Thibaud 1993) show a very
variable hatching success, oscillating between 0.45 to 0.72
in the Marais Breton between 1986 and 2006.

Black-tailed Godwit Limosa limosa limosa

In France, a hunting moratorium on Black-tailed Godwit
has been in place since 2008. In 2019, the Minister of
Ecology decided to extend twice the moratorium on
hunting this species for one year until 31 July 2021 to
meet the recommendations of the international single
species action plan under the Agreement on the Conser-
vation of African-Eurasian Migratory Waterbirds (Jensen
et al. 2008).

Distribution

Almost all (90%) of the national breeding population of
Black-tailed Godwits is located in four main marshes
along the Atlantic coast, specifically in Charentais,
Poitevin, Breton and Briere (Fig. 1b). However, some pairs
breed along the estuary of Manche, such as the Seine or
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Fig. 1. Distribution of meadow-breeding waders breeding in France: (a) Northern Lapwing, (b) Black-tailed Godwit,
(c) Eurasian Curlew, (d) Common Redshank, () Common Snipe.

Somme estuaries and in the north department. The Val de
Sadne region seems to host 1-2 pairs and is the only
inland breeding area in France for this species.

Main breeding habitat types

Natural wet meadows, grazed or even mowed, constitute
the main breeding habitat of this species only when water
tables are high. These habitats are found in open marshes
and alluvial meadows. The Black-tailed Godwit seems to
have particular needs, i.e. large wet meadows with large
areas flooded in spring on which extensive cattle grazing
takes place, and with no additional fertilizers used
(Phelippon & Dulac 2016). It is therefore obvious that
only extensive agriculture can promote the maintenance
of this habitat. Indeed, this type of agriculture uses
adapted cattle breeds and adapts the load to water levels.
Generally, it does not use fertilizing, which results in a later
exploitation of the plots as well.

Trends

France hosts a small population, and the species has only
been considered a regular breeding bird since the 1970s
(Table 4, Fig. 2). The population increased between the
1980s and 1996 (from 127 to 159 pairs) mainly in the
marshes of Vendée (western France). Since then, the
population has remained stable, and France annually

Table 3. Changes in the French breeding population of
Northern Lapwings 1961-2011.

Period Estimated breeding pairs

1961 39,500-40,000 (Spitz 1961)

1964 31,450-45,240 (Spitz 1964)

1979 21,000 (Enquéte EEC in Dubois & Mahéo 1986)
1983-1984  17,400-20,300 (Dubois & Mahéo 1986)

1995-1996 16,000-18,000 (Deceuninck & Mahéo 1998b)

2010-2011 12,000-18,000 (Caupenne & Trolliet in Issa & Muller 2015)

welcomes between 130 and 180 pairs with significant
fluctuations. For example, hydraulic management in
Briere has an impact on their settlement and
reproduction; spring flooding and grazing pressure are
also important elements (Lebrun 2016, Petit 2018). The
practice of extensive agriculture (making it possible to
have higher water tables in spring) as undertaken in the
Breton Marsh, for example, is likely to maintain the local
breeding population.
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Table 4. Changes in the French breeding population of
Black-tailed Godwits 1960-2020. Data source is ENRM
(2022), except where otherwise indicated.

Period Estimated breeding pairs

1960 15-20 (Spitz 1961)

1975 35-50

1980-1981 45-62 (Dubois & Mahéo 1986)

1984 38-51 (Dubois & Mahéo 1986)

1985-1989 85-110 (Broyer & Bernard in Yeatman-
Berthelot & Jarry 1994)

1996 127-159 (Deceuninck & Mahéo 1998b)

2000 81-87

2001 84-90

2002 103-109

2003 127-136

2004 111-126

2005 133-148

2006 127-142

2007 131-166

2008 144-164

2009 164-181

2010 150-177

2011 129-164

2012 111-145 (Caupenne et al. in Issa & Muller 2015)

2013 112-153

2014 140-175

2015 146-171

2016 143-170

2017 151-182

2018 156-184

2019 135-171

2020 116-147 (ENRM in press)

Demographic parameters

A recent study (Murarusu 2018) carried out in the Marais
Breton reported a nest survival rate of 0.32 (95% CI: 0.20—
0.88), which corresponds to what was found by
Roodbergen ef al. (2012).

The relative increase in Black-tailed Godwit populations
mainly relies on two local sites only. It is possible that
intensive agricultural practices (e.g. earlier water
evacuation and earlier mowing) associated with the
modification of food resources and linked to climate
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Fig. 2. The number of breeding pairs of Black-tailed
Godwit in France from 1960 to 2020 (from Spitz 1961,
Dubois & Mahéo 1986, Broyer & Bernard in Yeatman-
Berthelot & Jarry 1994, Deceuninck & Mahéo 1998a, Robin
etal. 2016, ENRM 2022).

warming could affect the production of chicks through
food deficiencies and/or destruction of the broods
(Robin et al. 2016).

Eurasian Curlew Numenius arquata arquata

The Eurasian Curlew subspecies Numenius arquata
arquata is a huntable species in France outside the
breeding season. A nation-wide hunting ban was effective
from 2008 to 2012, after which hunting was again allowed
on the coasts. In 2018 it was again forbidden everywhere.

Distribution

The Eurasian Curlew is found in open areas up to an
altitude of 800 m. Half of the French population occurs
in the Val de Sadne and its tributaries (Seille, Grosne,
Drugeon, Lanterne, etc.; Fig. 1c). On the Atlantic coast,
Eurasian Curlews breed in the southwest in Gascony, in
the Monts d’Arrée in Brittany and in the Cotentin
Marshes in Normandy. Farther inland, it breeds at the foot
of the Pyrenees, in the plains of Deux-Sévres, Vienne and
Sarthe. Tt also nests in the Loire Valley, Alsace.

Main breeding habitat types

Breeding Curlews use different habitats for their
reproduction: meadows in the Val de Sabne, moors and
peat bogs in Gascony and Brittany, and hay meadows
(generally wet marshes and valleys) in the other sites.
More rarely, it nests in grazed areas, wasteland and
cultivation. Curlews often nest in habitats with a taller
vegetation compared to the other breeding waders
considered in this study.

Trends

Eurasian Curlew appear to have colonized most known
sites used for breeding today fairly recently (i.e. second
half of the 20" century). However, it was undoubtedly
already found in Brittany and in Aquitaine in the 18"
century (Sigwalt 1992, Fouquet 2013, Trolliet 2018). The



French population is now estimated at 1,300-1,600
breeding pairs and is considered to have declined since the
late 1990s (Table 5). This slow decline masks strong
regional disparities. There is a strong decline in historical
nesting areas such as Gascony, Brittany, Normandy and
Alsace. Meanwhile, the population of the Val de Sadne has
increased since the 1980s (Broyer & Roché 1991) to almost
400 pairs today. However, disparities exist according to the
sites, even within this core area. Agricultural practices,
predation and disturbance explain these variations.

Demographic parameters

The productivity is measured as the number of fledged
young per pair. This parameter, given the pressures
(predation, early mowing, disturbance), seems more
suitable to estimate the viability of the French
populations than the number of eggs or chicks
produced. However, data on the productivity of the
Eurasian curlew were scarce.

In Deux-Sevres and in Vienne, in the western plains of
France, productivity was estimated at 0.95 fledglings per
pair from a sample of 17 pairs monitored in 2002. In the
same area, the productivity recorded in 2010 and 2011 was
only 0.37 (Gilet et al. 2002, Turpaud-Fizzala et al. 2012),
0.411in 2015 and 0.24 in 2016 (Poirel 2017). In Alsace, the
number of fledglings was estimated at 0.5 per breeding
pair (Sigwalt 1989) at the end of the 1980s. Such low
fledging success is also observed in other nesting areas
such as the Drugeon valley for example in the east of the
country (C. Barbaz & M. Sauret pers. comm.).

Common Redshank Tringa totanus totanus

Distribution and main breeding habitats

The Common Redshank mainly breeds in the large coastal
Atlantic marshes from western Morbihan to Gironde and
around the Mediterranean coast (Fig. 1d). Potential
breeders are identified more occasionally in the retro-
littoral marshes bordering the English Channel.

Redshanks breed in different types of wetland habitats
ranging from soft or brackish coastal marshes (e.g. salt
marshes) to Mediterranean sansouire (saltwater habitats)
and grazed wet meadows. Much of the breeding population
is located in the Breton marshes and secondarily in the
Poitevin and Charentais marshes (Fig. 1d). Therefore,
Redshank mainly breeds in the western part of France,
where extensive cattle grazing is prevalent.

The reproduction of Redshank seems to have been
documented in many marshes, at least since the
beginning of the 20" century (Bonnet de Paillerets 1927,
Glegg 1932, Guérin 1936). It was located near maritime
borders of the English Channel, southern Brittany and
the Atlantic in the 1970s and 1980s and was mainly
located on the Atlantic coast in 2010. The marshes of
Vendée in the western part of the country host nearly
75% of the breeders. Since the 1980s, the population has
increased near the Atlantic coast (Table 6).
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Table 5. Changes in the French breeding population of
Eurasian Curlews 1959-2011.

Period Estimated breeding pairs

1959-1960 1,165 (Spitz 1961)

1963 1,020-1,085 (Spitz 1963)

1979 760-940 (Dubois & Mahéo 1986)

1983-1984  1,230-1,360 (Dubois & Mahéo 1986)

1990-1993  1,400-1,600 (Sigwalt in Yeatman-Berthelot & Jarry 1994)
1995-1996  1,698-1,966 (Deceuninck & Mahéo 1998a)

1998-2002  1,500-1,800 (BirdLife International 2004)

2010-2011  1,300-1,600 (Caupenne &Trolliet in Issa & Muller 2015)

Table 6. Changes in the French breeding population of
Common Redshank 1961-2011.

Period Estimated breeding pairs

1961 900-1,100 (Spitz 1961)

1976 1,000 (Dubois & Mahéo 1986)

1979 620 (Dubois & Mahéo 1986)

1983-1984  429-496 (Dubois & Mahéo 1986)

1985-1989 1,400 (Trolliet in Yeatman-Berthelot & Jarry 1994)
1995-1996  1,137-1,347 (Deceuninck & Mahéo 1998b)
2010-2011 1,447-1,657 (Deceuninck & Issa in Issa & Muller 2015)

Common Snipe Gallinago gallinago

Distribution and main breeding habitat types

Currently, French breeders are sparse, mainly located in
post-glacial wetlands of the Massif Central and the Jura
mountains. The Drugeon Valley in the northern Jura
Mountains holds approximately 50% of French breeding
pairs (Fig. le). Elsewhere, breeding attempts were much
more rare (Ain, Alsace, Charente-Maritime, Loire-
Atlantique, Manche, Nievre, Pas-de-Calais), and were
mainly limited to large wetland areas. The main breeding
habitats in France are post-glacial bogs (e.g. Drugeon Valley
and Massif Central bogs) and sometimes wet meadows.

Trends

The breeding population of Common Snipe is decreasing
in France (Table 7). In the early 1980s, the population was
estimated at 200-300 pairs (Dubois & Mahéo 1986). The
number of pairs is now less than 100 (45-60 in 2018), a
drop of 75% in 30 years. This decline is explained by the
disappearance of many wetlands, drainage, and by the
abandonment of extensive grazing, but might also be
related to global warming which may lead to a drying of
bogs in spring and summer.
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Table 7. Changes in the French breeding population of
Common Snipe 1979-2018. Data source is ENRM (2022),
except where otherwise indicated.

Period Estimated breeding pairs
1979 400-600 (Dubois & Mahéo 1986)
1983-1984  150-250 (Dubois & Mahéo 1986)
1995-1996 200 (Deceuninck & Mahéo 1998a)
2000 200
2002 150-200
2004 130-140
2006 120-150
2008 110-160
2010 56-93
2011 83-94 (Issa & Muller 2015)
2012 37-62
2014 30-48
2016 60-82
2018 45-60
Ruff Calidris pugnax

Ruff is not considered in the French Red List (i.e. species
breeding with very low numbers in France).

Distribution and main breeding habitat types

Historically, the Ruff has been a sporadic breeder in France
since at least “the beginning of the 20" century” (Dubois
& Mahéo 1986), and population numbers have remained
low. Breeding mainly takes place in the west of the country,
in Audierne Bay, Briere, Marais Breton and Marais Poitevin
(Bardin 1938, Blanchon & Dubois 1982). The French
population was estimated at 5-13 pairs in 1984 (Dubois &
Mahéo 1986) and at 0-18 pairs in 1995/1996 (Deceuninck
& Mahéo 1998a). In 2010/2011 only the Briere seemed to
accommodate a maximum of 2 pairs. The Ruff mainly
breeds in wet meadows.

Trends

The population trend of Ruffs in France is currently
negative. This is likely explained by the fact that France is
at the limit of the species’ breeding range and by the
general loss of wetlands. It is not clear whether recent
remaining pairs are still present.

DISCUSSION

Threats and conservation

In general, this review demonstrates that the waders
breeding in French meadows are in decline. However,

small populations of some species appear to be stable or
increasing. It should be noted that these populations
(Common Redshank, Black-tailed Godwit) remain very
small compared to those in some other European countries.

Meadow waders and agricultural policies

Eurasian Curlew, Black-tailed Godwit, Northern Lapwing,
Common Redshank, and to a lesser extent Common Snipe
and Ruff, are very dependent on meadows. Therefore,
several interrelated factors are suspected to affect the
reproduction of these species: the loss and fragmentation
of their breeding habitat, the increasing level of predation
and the development of agricultural practices (Trolliet et
al. 2016, Moneuse et al. 2020, Silva-Monteiro et al. 2021,
Kaasiku et al. 2022).

This development of agriculture has a strong impact both
on the diversity of crops and on the plot size, generally
resulting in a detrimental impact on biodiversity (Dudley
& Alexander 2017). Furthermore, agricultural practices
currently use a lot of mineral and/or organic supplements
and involve early mowing (Broyer 2001, Humbert et al.
2012). Agricultural intensification also diminishes the
quality of the habitat through the fragmentation or
drainage it generates (Johnson 2001). In general, we can
assume that the increases of the meadow-breeding wader
population will be very limited due to the widespread and
continuing agricultural intensification of their breeding
habitats. At a more local scale, localized efforts can help
preserve some small populations.

Except for Northern Lapwing, which can nest in ground
dedicated to field crops in spring, most nesting habitats are
part of the Natura 2000 network (e.g. Black-tailed Godwit
~98%). These meadow areas currently appear safe, due to
the extensive administrative authorization required for
development or destruction of Natura 2000 lands.
Additionally, it is generally in these areas that agri-environ-
mental schemes (AES) are implemented. The implemen-
tation of AES slowed the decline in several strategic areas for
breeding waders while ensuring sustainable agricultural
practices (Chamberlain 2018). For example, the measures
of late mowing carried out in the Val de Sadne maintained
favourable habitats for breeding Eurasian Curlew. However,
this network does not guarantee sustainable agriculture
from an environmental point of view because it is closely
linked to the contractual policy of the AES. The level of
environmental requirements of the AES is an individual
choice of each farmer. This therefore implies a heterogeneity
of actions on the same site and there is not yet a common
national plan for the conservation of meadow waders.

The farm management practices cannot be homogeneous
for all waders as their requirements may differ. Black-tailed
Godwits and Lapwings will prefer areas that are extensively
grazed in early spring with highly hydromorphic areas
flooding, while the Eurasian Curlew will prefer large
meadow areas (Durant et al. 2008, Issa & Muller 2015).
However, we assume that late mowing (after 1 July) and



extensive grazing are likely to benefit all species while also
being acceptable for farmers. Mowing after 15 July would
be ideal since most waders will have finished nesting and
the chicks will be flying, but this would be hardly acceptable
by farmers (no advantage in terms of yield). The absence
of chemical fertilizers leads to a diversity of habitats and
prey species capable of ensuring food for waders and their
chicks, and also limits early agricultural intrusions in spring
(i.e. early mowing, wrapping). Finally, in many meadow
areas, agricultural management tends to limit spring
flooding to allow rapid access to plots, which is also
detrimental. This leads to earlier mowing and, therefore, to
the destruction of the broods.

AES are a contractual tool. In France, each farmer chooses
the measure according to their operating choices (often,
for the most ambitious measures from an environmental
point of view, there is a limited aid ceiling). Most nesting
areas for waders are exploited by numerous operators and
owners. There can therefore be several types of AES with
various environmental ambitions (and some accept
nitrogen amendments or early mowing). In fact, the
heterogeneity of practices leads to fragmentation of
meadow habitats. Collective AES (including one with a
single specification) are rarely put into practice because it
conflicts with the individual choices of operators.

For the most demanding species, such as Black-tailed
Godwit, Common Snipe and Ruff, the presence of a
flooded area is a necessity. Some AES contracts allow for
this. For instance, in the Breton marsh, a specific contract
requires the presence of 20% of the contracted surface to
be flooded on 1 May. Although AES are individual
measures that involve one’s own choices of operators,
hydraulic management is very often carried out collec-
tively. It is therefore difficult to impose a particular
hydraulic management on a farmer because the hydraulic
choices made are not theirs alone. However, AES
occasionally allow water to be kept, which can then
promote the nesting of Black-tailed Godwits or
Redshanks, for example. These actions are confined to
territories and their sustainability is not guaranteed.
However, in the Poitevin marsh, more than 3,000 ha was
contractualized in 2020 (out of 20,000 ha AES contracts).
Finally, they come up against the choice of operation,
sometimes with the impossibility of guaranteeing this
flooding due to deficient collective management of
hydraulic systems and aid ceilings. Additionally, if an area
remains in water for too long, this can generate an absence
of vegetation on the plots. This means, for the control
administrations, that this zone is not agricultural, and the
farm will then be cut off from aid. Since this can be risky
for the farmer, this regulation doesn’t help to promote
such measures.

Consequently, for example, Black-tailed Godwit nests are
found in meadows owned by conservation or environ-
mental protection organizations; in the Breton marsh,
most of the Black-tailed Godwits nest on land of the NGO
Ligue pour la Protection des Oiseaux (LPO). Specific
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environmental leases, disconnected from the AES are often
deployed there. The farmers of these plots are often
convinced about the practice of extensive agriculture to
favour biodiversity.

A suitable protection network?

The contractual approach (via the AES) is clearly not
sufficient. It protects meadow habitat but only offers a
partial response to the challenges faced by meadow-
breeding waders. It is therefore necessary to consider the
possibility of having a more regulatory approach on the
most important areas. National nature reserves are too
small to accommodate these breeding birds and secure
their conservation. Therefore, expanding reserves is an
option to protect larger breeding areas. We can also
theorize about the establishment of collective agri-
environmental measures in the sectors at stake. This also
requires that the financial compensation be sufficient. For
example, in the Sadne Valley, where Curlews breed and
AES (financial support) are used to delay mowing, this
subsidy must exceed the framework of the selling price of
hay during early mowing. This payment should also be
paid quickly. In recent years, many AES have been paid
after years of delay which has resulted in great discour-
agement for operators involved in species conservation
and a mistrust of farmers towards the AES system.

Management plans for Black-tailed Godwit
and Eurasian Curlew

The French government implemented national manage-
ment plans for two wader species: the Black-tailed Godwit
and the Eurasian Curlew.

Black-tailed Godwit management plan 2015-2020 (Trolliet
2014) — The plan aims at gathering knowledge on
population trends as well as estimating survival and
fidelity to the sites. Concerning the objectives linked to the
habitats, it is a question of perpetuating the management
practised on the breeding areas or even extending it to
other sites to extend the breeding area. One action was to
improve the specifications of the AES implemented on the
meadows. For this purpose, they should carry out
hydraulic management favorable to the species, favour the
extensive grazing and allow the acquisition of favorable
sites. Some of these actions were implemented locally in
the Breton and Poitevin marshes (Leray & Lecoq 2020).

Eurasian Curlew management plan 2015-2020 (Fouquet
2013) — This plan aims to gather information on the
breeding population (number of breeders, productivity)
and on its habitat (description and change). Various actions
have been taken, integrating for example the characteri-
zation and spatio-temporal use of habitats, the study of
reproductive success, the implementation of measures
favourable to Curlew reproduction, and the protection of
sites that host the Eurasian Curlew. Unfortunately, too few
actions have been implemented due to a general lack of
financial support (Patrelle-Lombard et al. 2021).
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The success of these two plans depended in part on agri-
environmental policies. However there are no ‘collective’
or special measures for these species at the breeding sites.
The importance of agriculture at breeding sites is clearly
specified and these plans are based on general measures
that depend above all on the will of the farmer and on the
policies of different counties. It is therefore regrettable that
these plans were not accompanied by targeted environ-
mental measures.

Conservation

Various studies (e.g. Minton 2003, Franks et al. 2018)
clearly show the conservation measures to be carried out
to establish reproductive success allowing populations to
persist and increase (late mowing, protection of nests,
maintenance of wetlands, etc.). However, the keys to
success rely on: (1) the orientations of the future Common
Agricultural Policy and its translation into French policy
(guaranteeing farmers incentive funding), (2) the pursuit
of an action plan for shorebird meadows with dedicated
and ambitious resources and (3) setting up long-term
monitoring systems to assess the nesting population and
its reproductive success at regular time intervals.

Currently, agricultural policy in France for 2023-2027
(including AES during that period) is still under
discussion. Therefore, it is difficult to see the extent to
which they will contribute to the conservation of nesting
shorebirds. Likewise, the national management plans for
the Black-tailed Godwit and the Eurasian Curlew are
ending. The ministry is currently considering extending
them in the form of a Multi-Species Action Plan (Leyrer
etal 2018).

Studies on reproductive success and actions improving it
should be made in the future to aid the recovery or
maintenance of the populations. As mentioned in this
document and other literature, the breeding success of
meadow waders in Europe greatly depends on agricultural
management (Silva-Monteiro et al. 2021).

Perspectives

Sparse and local breeding population censuses do not allow
us to obtain reliable trends at a national scale. Only small
populations are subject to more detailed monitoring. A
collaboration between LPO and the French Office of
Biodiversity (OFB) will be conducted in 2021 and 2022 to
establish a national monitoring scheme. The survey based
on probability sampling, called LIMAT, consists of a
reproducible protocol carried out in order to estimate the
population sizes of waders, ducks and grebes breeding in
France. This study should be conducted at regular time
steps (every 6 years) to fit reporting obligations under
Article 12 of the European Birds Directive in particular.
Through the LIMAT survey, more detailed monitoring will
be carried out to determine the nesting populations and
the parameters that may affect reproductive success (e.g.
disturbance and predation).

ACKNOWLEDGEMENTS

We thank Vojtech Kubelka for encouraging us to gather
the necessary data and write this paper. We are also
grateful to Jean-Marie Boutin and Nidal Issa who
organized the previous national survey of breeding
waterbirds in 2010. We also thank all the observers who
participated in the establishment of such a national
database and the Common Snipe national network.
Finally, thank you to Olivier Girard, Fabrice Gallien,
Camille Barbaz and Michel Sauret for the insightful
discussions on these species and their breeding habits.

REFERENCES

Assemblée Permanente des Chambres d’agriculture
(APCA). 2011. French Agriculture - Key Figures.
Accessed 22 Nov 2022 at: https://chambres-agriculture.
fr/fileadmin/user_upload/National/002_inst-site-
chambres/pages/infos_eco/FicheAgri_Anglais.pdf
[In French]

Bardin, M. 1938. Premiéres notes sur le Marais Vendéen.
Oiseau et Revue Frangaise d Ornithologie 8: 78-83. [In
French]

Ben Arfa, N., C. Rodriguez & K. Daniel. 2009. Dynamiques
spatiales de la production agricole en France. Revue
d’Economie Régionale & Urbaine 4: 807-834. [In French]

BirdLife International. 2004. Birds in Europe: population
estimates, trends and conservation status. BirdLife
Conservation Series No. 12, BirdLife International,
Cambridge, UK.

Blanchon, J.J. & P.J. Dubois. 1982. Détermination des zones
écologiques sensibles par létude de lavifaune en marais
poitevin. Report by Ligue pour la Protection des Oiseaux
& Parc Naturel Régional, Marais Poitevin, Rochefort,
France. [In French]

Bonnet de Paillerets, C. 1927. Catalogue des oiseaux du
département de la Charente-Inférieure. Revue Frangaise
d’Ornithologie 11: 183-196. [In French]

Broyer, J. 2001. Plaidoyer pour une politique européenne en
faveur des écosystémes prairiaux. Courrier de 'INRA
(Institut National de de la Recherche Agronomique) 43: 41—
49. [In French]

Broyer, J. & J. Roché. 1991. La population nicheuse de
Courlis cendré du bassin de la Sadne. Alauda 59: 129-135.
[In French]

Chamberlain, D. 2018. Agri-environment schemes and
farmland bird populations: is the glass half-full or half-
empty? Animal Conservation 21: 193-194.

Deceuninck, B. 2001. Breeding waders in France:
populations, trends and distributions. Wader Study Group
Bulletin 95: 45-50.

Deceuninck, B. & R. Mahéo. 1998a. Limicoles nicheurs de
France. Synthése de lenquéte nationale 1995-1996, Ligue
pour la Protection des Oiseaux/Ministére de I Environ-
nement, Rochefort, France. [In French]

Deceuninck, B. & R. Mahéo. 1998b. Limicoles nicheurs de
France. Syntheése de lenquéte nationale 1995-1996 et
évolution des populations sur 12 ans. Ornithos 5: 97-117.
[In French]



Delattre, J.C. 2006. Reproduction des limicoles dans le Marais
Breton vendéen : évolution des effectifs nicheurs entre 1986
et 2006 et suivi des pontes chez le Vanneau huppé. Rapport
MASTER SET, Université de Provence, France. [In French]

Desriers, M. 2007. Lagriculture frangaise depuis cinquante
ans: des petites exploitations familiales aux droits a
paiement unique. Lagriculture frangais, nouveaux défis -
édition 2007, AGRESTE, Paris, France. [In French]

Dubois, P.J. & R. Mahéo. 1986. Limicoles nicheurs de France.
Ligue pour la Protection des Oiseaux/Ministere de 'Envi-
ronnement/BIROE, Rochefort, France.

Dudley, N. & S. Alexander. 2017. Agriculture and
biodiversity: a review. Biodiversity 18: 45-49.

Durant, D., M. Tichit, E. Kerneis & H. Fritz. 2008.
Management of agricultural wet grasslands for breeding
waders: integrating ecological and livestock system
perspectives — a review. Biodiversity & Conservation 17:
2275-2295.

Espéces Nicheuses Rares et Menacées (ENRM). 2022.
Accessed 22 Nov 2022 at: https://www.lpo.fr/la-lpo-en-
actions/connaissance-des-especes-sauvages/suivis-
ornithologiques/observatoire-des-especes-nicheuses-rares-et-
menacees/bilans-enrm2/bilans-enrm [In French]

Faiq, C., V. Fuzeau, E. Cahuzac, G. Allaire, O. Therond &
M. Bortzmeyer. 2013. Les prairies permanentes: évolution
des surfaces en France. Etudes & Documents CGDD No.
96, Paris, France. [In French]

Fouquet, M. 2013. Plan National de Gestion du Courlis cendré
2015-2020. ONCEFS, Paris, France. [In French]

Franks, S.E., M. Roodbergen, W. Teunissen, A.
Carrington-Cotton & J.W. Pearce-Higgins. 2018.
Evaluating the effectiveness of conservation measures for
European grassland-breeding waders. Ecology & Evolution
8:10555-10568.

Gilet V., T. Dieuleveut, R. Bernard & J. Corbin. 2002.
Reproduction et protection rapprochée du Courlis cendré
Numenius arquata en Pays Mellois en 2002. Le Lirou 21:
10-14. [In French]

Glegg, W.E. 1932. Les oiseaux de I'lle de la Camargue et de
la petite Camargue. Oiseau et Revue Frangaise
d’Ornithologie 2: 292-338. [In French]

Guérin, G. 1936. Ornithologie du Bas-Poitou Les oiseaux de
la Vendée et quelques cantons limitrophes. Oiseau et
Revue Frangaise d’Ornithologie 9: 89-118. [In French]

Hagemeijer, W.J. & M.]. Blair. 1997. The E.B.C.C. Atlas of
European Breeding Birds: Their Distribution and Abundance.
T. & A.D. Poyser, London, UK.

Humbert, ]J.Y., J. Pellet & P. Buri. 2012. Does delaying the
first mowing date benefit biodiversity in meadowland?
Environmental Evidence 1: 9.

Institut National de la Statistique et des Etudes Economique
(INSEE). 2020. French Agriculture - Key Figures. Accessed
22 Nov 2022 at : https://www.insee.fr/fr/statistiques/4806717
[In French]

Issa, N. & Y. Muller. 2015. Atlas des oiseaux de France
métropolitaine: nidification et présence hivernale (des
Anatidés aux Alcidés). LPO-MNHN, Paris, France. [In
French]

Jensen, E.P,, A. Béchet & E. Wymenga. 2008. International
Single Species Action Plan for the Conservation of Black-
tailed Godwit Limosa I. limosa & L. l. islandica. AEWA
Technical Series No. 37, Bonn, Germany.

Joyeux et al. ¢ Meadow-breeding waders in France 175

Johannesdottir, L., J.A. Gill, J.A. Alves & T.G. Gunnarsson.
2019. Icelandic meadow-breeding waders: Status, threats
and conservation challenges. Wader Study 126: 19-27.

Johnson, D.H. 2001. Habitats fragmentation effects on birds
in grasslands and wetlands: a critique of our knowledge.
Great Plains Research 11: 211-231.

Kaasiku, T., R. Rannap & P. Minnil. 2022. Predation-
mediated edge effects reduce survival of wader nests at a wet
grassland-forest edge. Animal Conservation 25: 692-703.

Kubelka, V., V. Zame¢nik, K. Slabeyova, V. Skorpikova &
M. Salek. 2018. Threats and conservation of meadow-
breeding shorebirds in the Czech Republic and Slovakia.
Wader Study 125: 164-174.

Lebrun, C. 2016. Dénombrement et distribution spatiale des
couples nicheurs de Barge d queue noire dans les marais de
Briére et du Brivet. Rapport détude de Master 1, Université
de Lille 1, Lille, France. [In French]

Leray, A. & A. Lecoq. 2020. Plan National de Gestion de la
Barge a queue noire (2015-2020): Rapport dactivités 2020.
FDC85-DREAL Pays de Loire, Nantes, France. [In French)]

Leyrer, J., D. Brown, G. Gerritsen, H. Hotker & I. Ottva.
2018. International Multi-species Action Plan for the
conservation of breeding waders in wet grassland habitats
in Europe (2018-2028). Report of Action Al3 under
Project LIFE EuroSAP (LIFE14 PRE/UK/002), NABU,
RSPB, VBN & SO, Bergenhunsen, Germany.

Lislevand, T., I. Byrkjedal, O. Heggoy & J.A. Kalas. 2021.
Population status, trends and conservation of meadow-
breeding waders in Norway. Wader Study 128: 6-21.

Mayaud, N. 1936. Inventaire des oiseaux de France. SEO,
Paris, France. [In French]

Meltofte, H., O. Amstrup, T.L. Petersen, F. Rigét & A.P.
Tottrup. 2018. Trends in breeding phenology across ten
decades show varying adjustments to environmental
changes in four wader species. Bird Study 65: 44-51.

Minton, C. 2003. The importance of long term monitoring
of reproduction rates in waders. Wader Study Group
Bulletin 100: 178-182.

Mischenko, A. 2020. Meadow-breeding waders in European
Russia: Main habitat types, numbers, population trends
and key affecting factors. Wader Study 127: 43-52.

Moneuse, S., J.P. Guéret, J. Sudraud, V. Turpaud-Fizzala &
F. Robin. 2020. Tendance et répartition des limicoles
nicheurs du Marais poitevin. Bilan des deux enquétes
2005-2006 et 2015-2016. Naturae 5: 85-100. [In French]

Murarasu, S. 2018. Estimation du succés de nids de la Barge
a queue noire en Marais breton : vers une conciliation de
Tagriculture et de la biodiversité? Mémoire de deuxiéme
année de Master Ecologie, Biodiversité, Evolution,
Sorbonne Université, Université Paris-Saclay, MNHN,
Paris, France. [In French]

Patrelle-Lombard, C., E. Coquatrix & B. Dumeige. 2021.
Bilan et évaluation du Plan National de Gestion en faveur du
Courlis cendré: 2015-2020. NaturAgora Développement,
FRC Normandie, DREAL Normandie, Caen, France.
[In French]

Perthuis, A. 1976. Actualités ornithologiques, période du ler
janvier 1972 au 15 novembre 1975. Bulletin Naturalistes
Orléans 19: 3-18. [In French]

Perthuis, A. 1981. Répartition et effectifs des limicoles
nicheurs de la Région centre 2éme partie. Bulletin
Naturalistes Orléans 23: 25-32. [In French]



176 Wader Study 129(3) 2022

Petit, A. 2018. Dénombrement et distribution sptatiale des
couples nicheurs de Barge d queue noire dans les marias de
Briére et du Brivet. Rapport M2, Université de Rouen
Normandie, Rouen, France. [In French]

Phelippon, C. & P. Dulac. 2016. Caractérisation et valori-
sation des zones de nidification de la Barge a queue noire
en Marais Breton Vendéen. LPO Vendée, Beauvoir sur Mer,
France. [In French]

Poirel, C. 2017. Changement de répartition, succes
reproducteur, sélection d’habitat: la situation du Courlis
cendré (Numenius arquata) dans la Vienne en 2015-2016.
L'Outarde 53: 5-13. [In French]

Puech, T., C. Schott & C. Mignolet. 2020. Characterising the
diversity and spatial differentiation of crop managements at
a regional scale. European Journal of Agronomy 120: 126112.

Robin, E, P. Dulac, P. Crouzier, G. Gélinaud, J.-P. Guéret, D.
Montfort, F. Morel, C. Phelippon, J. Piette, P. Triplet &
J.G. Robin. 2016. Nidification de la Barge a queue noire
Limosa limosa en France: état des lieux. Ornithos 23: 2-15.
[In French]

Roodbergen, M. & W. Teunissen. 2019. Meadow birds in
The Netherlands. Wader Study 126: 7-18.

Roodbergen, M., B. van der Werf & H. Hotker. 2012.
Revealing the contributions of reproduction and survival
to the Europe-wide decline in meadow birds: review and
meta-analysis. Journal of Ornithology 153: 53-74.

Sigwalt, P. 1989. La faune des Rieds: originalités, evolution,
menace. Bulletin de la Société Industrielle 813: 125-144.
[In French]

Sigwalt, P. 1992. Quel avenir pour le Courlis cendré en
Alsace? Ciconia 16: 49-50. [In French]

Silva-Monteiro, M., H. Pelhak, C. Fokker, D. Kingma & D.
Kleijn. 2021. Habitats supporting wader communities in
Europe and relations between agricultural land use and
breeding densities: a review. Global Ecology ¢ Conser-
vation 28: e01657.

Sirami, C. & E. Midler. 2021. Hétérogénéité des paysages
agricoles, biodiversité et services écosystémiques. Centre
détudes et de prospectives Analyse No. 163, Institut
National pour la Recherche Agronomique/Ministere de
IAgriculture, Paris, France. [In French]

Spitz, F. 1961. Esquisse du statut des limicoles nicheurs en
France. Oiseaux de France 33: 3-9. [In French]

Spitz, F. 1963. Nouveautés et mise au point sur la répartition
des effectifs nicheurs de France. Oiseaux de France 39: 57-
61. [In French]

Spitz, F. 1964. Premiers résultats de lenquéte sur la nidifi-
cation du Vanneau huppé en France. Oiseaux de France
41: 17-23. [In French]

Thibaud, S. 1993. Suivi de la reproduction du Vanneau huppé
dans la Marais Breton. Rapport BTA, Venddme, France.
[In French]

Thorup, O. 2006. Breeding waders in Europe 2000. Interna-
tional Wader Studies 14, International Wader Study
Group, UK.

Thorup, O. 2018. Population sizes and trends of breeding
meadow birds in Denmark. Wader Study 125: 175-189.
Trolliet, B. 2014. Plan national de gestion (2014-2010)
Barge a queue noire (Limosa limosa). ONCES, Paris,

France. [In French]

Trolliet, B. 2018. Evaluation des moratoires de chasse du
Courlis cendré et de la Barge a queue noire. ONCEFS, Paris,
France. [In French]

Trolliet, B., O. Girard, F. Ibanez, A. Levesque, J.C. Delattre
& A. Moreau. 2016. Les limicoles nicheurs du Marais
Breton. Faune Sauvage 312: 4-10. [In French]

Turpaud-Fizzla, V., E. Babin, C. Lemarchand & R. Bonnet.
2012. Etude et protection du Courlis cendréen Deux-Sévres
(2010-2011). Groupe Ornithologique des Deux-Sevres,
Niort, France. [In French]

Union International pour la Conservation de la Nature
(UICN) France. 2016. Accessed 22 Nov 2022 at:
https://inpn.mnhn.fr/docs/LR_FCE/UICN-LR-Oiseaux-
diffusion.pdf [In French]

Vickery, J.A. & C. Tayleur. 2018. Stemming the decline of
farmland birds: the need for interventions and evaluations
at a large scale. Animal Conservation 21: 195-196.

Walker, L.K, A.]J. Morris, A. Cristinacce, D. Dadam, P.V.
Grice & W.J. Peach. 2018. Effects of higher-tier agri-
environment scheme on the abundance of priority
farmland birds. Animal Conservation 21: 183-192.

Wilson, A.M., M. Ausden & T.P. Milsom. 2004. Changes in
breeding wader populations on lowland wet grasslands in
England and Wales: causes and potential solutions. Ibis
146: 32-40.

Yeatman-Berthelot, D. & G. Jarry. 1994. Nouvel Atlas des
oiseaux nicheurs de France 1985-1989. SOF, Paris, France.
[In French]

Zellweger-Fischer, J., ]J. Hoffmann, P. Korner-Nievergelt,
L. Pfiffner, S. Stoeckli & S. Birrer. 2018. Identifying
factors that influence bird richness and abundance on
farms. Bird Study 65: 161-173.






