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Abstract. Species with known long-term changes in abundance and distribution enable exploring the role of newly
accessible sites in population regulation. In Western Europe, the Black-tailed Godwit Limosa limosa islandica is one of the
few wintering shorebirds with increasing populations. The French coasts comprise a major wintering site within its
global wintering area, with several thousand individuals at some sites. Nevertheless, the role and importance of French
sites in general distribution patterns of the species remain unclear, especially as its hunting was legal there until 2008.
In contrast, recent increases in protected areas in France (from 4,000 ha in 1973 to 28,000 ha in 2005) offer new safe sites
and suitable habitats for the species. In this study, we assessed the numbers and distribution of Black-tailed Godwits
along the coasts of Western France. The main wintering sites in France are progressively occupied from August, reach-
ing peak occupation in late autumn or early winter although few of the ten sites listed showed similar patterns of
monthly variations in the distribution of Godwit numbers. France welcomes c. 28% of the total L. l. islandica population
in mid-winter over the period 2003–2007. Numbers declined steadily from the base year (1977) until 1991, then progres-
sively increased, reaching a maximum in 2010 (c. 27,000 individuals). The creation of Nature Reserves throughout the
1990s probably contributed to the increasing number of Godwits in France, with new accessible sites visited and occu-
pied intensively during the period of population increase. The clearly contrasting phenologies between the British Isles
and France suggest that most of the individuals first arrive in the United Kingdom after the breeding season, and then
some of the birds move to southern sites in either France or Iberia, while very few birds fly directly to France from
Iceland.  
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INTRODUCTION

Bird populations can be regulated by density
dependence within sites as a result of resource
limitation, competition, territoriality or domi-
nance rankings (Sutherland 1996, Ricklefs et al.
2000, Rodenhouse et al. 2003). At a larger-scale,
long-term changes in distribution can lead to new
sites being used. In a buffer effect system, for
example, at lower population sizes, higher quality
habitats are preferentially occupied (Kluyver &
Tinbergen 1953, Brown 1969, Gill et al 2001a). At
higher population sizes, an increasing number of
individuals is forced to occupy habitats with lower
quality in terms of e.g. availability or quality of

food or limited access to roost. Nevertheless, good
quality sites for migrating birds during stopover
or wintering can be inaccessible in time or/and
space due to intensive human disturbances such
as, for example, hunting (Weller 1999). In this con-
text, birds prioritize utilizing safe areas, and can
frequently be restricted in their distribution
according to the availability of suitable habitat
enclosed in protected areas (Colwell 2010). Species
with known changes in abundance and distribu-
tion provide an opportunity to explore for the role
of newly accessible sites in population regulation. 

The Black-tailed Godwit Limosa limosa is one of
the rare shorebird species with an increasing 
population in Europe (Delany et al. 2009). This



growing population comprises individuals that
breed in Iceland (L. l. islandica), estimated at 47,000
individuals — they winter in Western Europe
(Gunnarsson et al. 2005a). On the other hand, the
breeding population of Black-tailed Godwits in
the Netherlands and Germany, which belongs to
the subspecies L. l. limosa., is now in decline
throughout much of its range (Gill et al. 2007) and
does not winter in Europe except for some 
individuals in Iberia (Alves et al. 2010). The 
continental individuals can only be found in
France in stopovers during their migration and
few breeding couples in western regions (Robin et
al. 2012).

Within the EU, France was one of the very few
countries where the species was legally hunted,
until it was classified as protected for a period of
five years (2008–2013), because of the decline in
the western European population (Jensen & Lutz
2006). Although the precise size of the French
hunting bag was unknown, Black- and Bar-tailed
Godwits Limosa spp. represented an estimated
16% to 25% of the 11 species of coastal waders
bagged annually in France in the 1990s (Trolliet &
Girard 2000), i.e. at the time when water bird
hunting was allowed from early August to late
February (Jensen & Lutz 2006). Moreover, since
the start of the International Wetland Census in
France in the mid 1970s, very few coastal areas
that included appropriate habitats for the species
benefited from the legislation that protected them
(Caillot 2012). An extension of carrying capacity
into an area with protection from human distur-
bances and predation could lead to the increase of
some waterbird populations (Jackson et al. 2004).
The increase in the number of reserves that have
high level of protection for birds over the last 30
years within the national territory (Caillot 2012)
could act as tool for the conservation of water-
birds, in particular Black-tailed Godwits which are
highly specialized to a restricted number of feed-
ing habitats (Robin et al. 2013).

Given the general distribution and migration
patterns of the Black-tailed Godwit, France, 
with 6,460 km of shoreline and its many inland 
wetlands, has several potential wintering 
grounds for L. l. islandica. France has previously
been estimated, to welcome up to c. 14,000 L. l.
islandica individuals in January (see  Triplet et al.
2007). However, very little is known about 
the importance and use of French sites and 
their role in the context of the distribution accord-
ing to the buffer effect described for the British
Isles. 
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In this study, we assessed long-term trends
and as well as changes in distribution of wintering
Black-tailed Godwits along the coasts of France.
We analysed International Wetland Count data
collected since 1977 and the synchronized month-
ly counts on the main wintering sites (2000–2010).
We have updated and discussed the importance
of the French coasts as one of the main wintering
regions of L. l. islandica in Western Europe. We
have examined the long-term trend of a medium-
migrating species in just one part of the whole
area of its distribution area, taking into account
the creation of protected areas over the past thirty
years.

MATERIAL AND METHODS

The International Wetland Counts data
Collection of the International Wetland Counts
(IWC) data for waterbirds in winter began in
France in 1976 (Deceuninck & Mahéo 2000). This
scheme covers every estuary and major non-estu-
arine area holding large numbers of waders in
mid-January (Deceuninck & Mahéo 2000). Those
shorebird counts have been summarized by
Mahéo (1977–2010). The locations of the major
coastal survey sites are presented in Fig. 1A
according to Deceuninck et al. (2008). The coast of
the Channel is defined as extending from the
Belgian border to Brest (Brittany), while the
Atlantic coast extends from Brest to the Spanish
border, and the French Mediterranean coast
includes also the coast of Corsica (Fig. 1A).

Monthly counts 
Exhaustive counts were made on around the 15th

day of each month from the year 2000 onwards
using a standardized method within a network of
16 National Nature Reserves along the Channel
and Atlantic coasts (Fig. 1B, Appendix 1). This
long-term survey was initiated by the
Observatory of Coastal Shorebirds under the aus-
pices of the “Reserves Naturelles de France” (net-
work of National Nature Reserves). This scheme
divides every site into functional units, including
feeding area, and the pre-roost and roost areas.
Depending on the site, the counts are made dur-
ing roosting or at low tide in the intertidal zone
using a telescope. The results of these counts are
summarized annually by Caillot & Elder
(2000–2010). The so-called Pertuis Charentais area
includes the bays of Aiguillon, Yves, Marennes-
Oléron and Ré Island; the South Brittany area



includes the sites in the Morbihan Gulf, Guérande
Peninsula, Loire Estuary and Bourgneuf Bay. The
data presented for Mont Saint-Michel Bay were
extracted from a previous study reported by Le
Dréan Quenech’du et al. (1995) but which only
covers two years. The numbers of Black-tailed
Godwits on the Guérande Peninsula were provid-
ed by the “Ligue pour la Protection des Oiseaux”
of the Loire-Atlantique. Counts were made from
October to April between in the winters of
2000–2001 and 2008–2009.

The size of the functional unit for waders and
the surface area, the dates of creation of the sites,
including the protected areas participating in the
Observatory of Coastal Shorebirds and other main
wintering sites for the species were established
from report of “Reserve Naturelle de France”
(Caillot 2012).

Data analysis
Trend analysis was carried out on the basis of pop-
ulation indices computed using the TRIM soft-
ware, which generates missing values (Trends and
Indices for Monitoring Data, version 3.0;
Pannekoek & van Strien 2005).

RESULTS

Winter distribution and long-term trends
Between 1977 and 2010, the total number of Black-
tailed Godwits counted in France in January
ranged between a minimum of c. 3,600 individu-
als in 1991 (1990 was not taken into consideration
because no count was made at the main site in
Aiguillon Bay) and a maximum of c. 27,000 indi-
viduals in 2010 (Fig. 2). In the late 1970s and early
1980s, the winter population was c. 10,000 individ-
uals and subsequently declined until 1990–1991
(Fig. 2; y = 0.0054x2 − 21.6400x + 21519, r2 = 0.89).
During the early 1990s, the population began to
increase regularly, reaching a maximum in 2010
(Fig. 2). The number of individuals increased
steadily from the mid-1990s, from very low num-
ber in South Brittany (y = 0.0019x2 − 7.5164x +
7487, r2 = 0.91) to more than 6,000 individuals in
recent years. The pattern of the long-term trend
for Pertuis Charentais area was closer to that for
the whole of France, given that most of the indi-
viduals are located in this area. The Godwits were
distributed across a very limited number of sites
before the mid-1990s (Fig. 3). The general increase
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Fig. 1. Locations of major coastal survey sites (black dots) of the annual International Waterbird Census in mid-January (A) and of
the National Nature Reserves (numbered circles, see Appendix 1) belonging to the Observatory of Coastal Shorebirds (B).
Triangles indicate sites of national or international importance for Black-tailed Godwits that were not surveyed monthly. 
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in this species corresponds to the use of new sites
over the last two decades. The Mediterranean
coast was excluded from the analysis since less
than 0.5% of total number of individuals were
counted there in the winter. During the 1980s,
between 82% and 97% of the wintering popula-
tion was concentrated at only two sites: Mont
Saint-Michel Bay on the Channel coast and
Aiguillon Bay in the Pertuis Charentais area (Figs
2, 3). In the 1990s, new sites were used more fre-
quently by an increasing number of birds (from
north to south: Somme Bay, Morbihan Gulf,
Guérande Peninsula, Loire Estuary, Bourgneuf
Bay, Ré Island, Yves Bay and Marennes-Oléron
Bay) (Fig. 3). Mont Saint-Michel Bay was visited
irregularly during this period (Coefficient of
Variation = 92.3%) but Aiguillon Bay carried a reg-
ular number of Godwits (C.V. = 26.8%) and
remained the major site. During the 2000s, these
new sites continued to be exploited by ever
increasing numbers of Godwits.

Phenology at major wintering sites
The mean numbers of Godwits per month (in
2000–2010) at all the main wintering sites (except
Mont Saint-Michel) confirmed the presence of 
the species in France from July to April (Fig. 4).
The highest mean number of Godwits was record-
ed in January (13,809 ± 2,011) but the mean 
number did not differ significantly between
November, December, January and February 
(one way ANOVA, F = 0.303, df = 3, p = 0.741)
(Fig. 4). At every site, Godwits were either rare 
or absent during the breeding season (May and
June), and those individuals that were present
were assumed to be second-year birds that 
were over-summering. We distinguished the Lay
Estuary from the adjacent Bay of Aiguillon in 
the northern area of the Pertuis Charentais. 
None of the ten sites listed (north to south in 
Fig. 4) showed significantly different patterns of 
monthly variations in the distribution of Godwit
numbers (Two-way ANOVA, F = 55.87, df = 8, 

Fig. 2. Variations in numbers (A) and TRIM index (B) of Black-tailed Godwits in January in France between 1977 and 2010 (IWC
counts) with distinctions between the Channel coast, South Brittany and Pertuis Charentais. 
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DISCUSSION 

In this study, we mainly refer to L. l. islandica pres-
ent in France from July to March (P. Bocher,
unpublished data). Individuals of Icelandic and
Continental populations can only be observed
simultaneously at a few sites in France during the
northward migration in February and March
(Alves et al. 2010). The population size of the sub-
species L. l. islandica has been estimated at about
47,000 individuals between 1999 and 2002
(Gunnarsson et al. 2005a) and at 75,000 individu-
als including juveniles in 2002 (Gudmundsson in
Kirby & Scott 2009).

In the British Isles, the maximum number
counted was c. 37,000 individuals in September
2004 in the United Kingdom (Cranswick et al.
1999, Baker et al. 2006, Banks et al. 2006,
Musgrove et al. 2007) and at c. 11,000 individuals
in January 2006 in the Republic of Ireland (Boland
& Crowe 2004–2006). In the UK, after the arrival of

p < 0.001, Mont Saint-Michel was excluded of 
the analysis) except between Ré Island and
Guérande Peninsula (Student-Newman-Keuls all
Pairwise Multiple Comparison, p = 0.094) be -
tween Lay Estuary and Yves Bay (p = 0.054) 
and between Bourgneuf Bay and Somme Bay 
(p = 0.082).

Godwits in protected areas
Between 1973 and 2005, the total protected coastal
area that contained suitable habitats for Godwits
increased from c. 4,000 ha to c. 28,000 ha (Fig. 5). In
1980, 97% of the c. 12,600 individuals were restrict-
ed to Aiguillon Bay, within the protected area of
2,300 ha, while in 2009, 95% of the c. 19,000 indi-
viduals were located at ten sites within the total
protected area of 16,300 ha (Fig. 5). Hunting 
activities are totally prohibited within the limits of
the protected area, but pressure by hunters could
be high in the periphery (P. Delaporte – pers.
comm.). 

Fig. 3. Mean numbers of Black-tailed Godwits and their distribution in January along the coast of France for the decades
1981–1990, 1991–2000 and 2001–2010 (IWC counts). 
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Fig. 4. Mean numbers of Black-tailed Godwits per month (2000–2010) in France and per main wintering sites cited in Appendix 1.
The data presented for Mont Saint-Michel Bay were extracted from Le Dréan Quenech’du et al. (1995).
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Along the French coast, the gradual increase in
the number of wintering Godwits since the early
1990s has led to the spread of the species to new
sites (a maximum of over 3,000 individuals at
Guérande, Yves and Ré), while the two tradition-
al sites at Mont Saint-Michel and Aiguillon have
retained approximately the same numbers of
birds. In 2008, eight sites in France could be classi-
fied as being of international importance (> 470
individuals, Ramsar criteria n°6) for the species.
The expansion of their range in the UK has fol-
lowed the pattern of buffer effect theory, with tra-
ditional sites being occupied first and new sites of
lower quality being filled up later (Gill et al.
2001a,b, Norris et al. 2004). The eight main winter-
ing sites in France are progressively occupied
from August, reaching peak occupation in late
autumn or early winter. The contrasting phenolo-
gies between the British isles (Banks et al. 2006,
Musgrove et al. 2007) and France seems to indicate
that, after the breeding season, most of the L. l.
islandica individuals first arrive in the United
Kingdom, after which some of the birds move to
southern sites in either France or Iberia. Given the
high number of Godwits recorded in September
in the UK (> 30,000 birds), it is likely that very few
birds fly directly to France from Iceland. 

The distributions and peak numbers differed
between sites in France; we thus suspected there
to be substantial movements between sites. These
differences could even be due to the continuing
movements of Godwits either arriving from or
leaving for the British Isles and Iberia. During the
pre-breeding period (February to April), only the
Marennes-Oléron Bay site displays a noteworthy
increase in Godwits, which may correspond to a
stopover by continental and/or Icelandic Godwits
arriving from Iberia (Lourenço et al. 2010), or it
may be the next stopover site for the Icelandic
birds (Kirby & Scott  2009). Other coastal sites are
deserted in favour of proximate inland marshes or
meadows, as observed in the Marais Poitevin in
the north of the Pertuis Charentais and in the
Marais Breton, West of Bourgneuf Bay (F. Robin
pers. obs.). 

The distribution of the increasing number of
Godwits needs to be investigated on a larger scale
in order to identify whether L. l. islandica individ-
uals wintering in France disperse overtime,
dependent on accessibility, to higher quality sites,
i.e., depending on their food resources, roost
availability, etc. (Gill et al. 2001a,b). In addition to
differences in the intrinsic quality of sites (Goss-
Custard et al. 2002, van Gils et al. 2004), another
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large numbers in the autumn, the number of indi-
viduals decreases until January to approximately
50–60% of the autumn number, reaching c. 20,000
individuals during the period 2004–2008 (Banks et
al. 2006). Alves et al. (2010) estimated that Iberia
supports c. 15,000 individuals. Over the period
2003–2007, 17,000 individuals were on average
present on the coasts of France in January. Thus,
the L. l. islandica population in Western Europe in
winter (January) was divided between Ireland (c.
9,000 individuals, 15%), the United Kingdom (c.
20,000 individuals, 33%), Iberia (c. 15,000 individ-
uals, 24%) and France (28%).

The L. l. islandica population is one of the rare
shorebird populations to have been increasing 
in numbers since the 1920s (Gunnarsson et al.
2005b, 2006). Consequently, the wintering num-
bers, at least in the UK, have been gradually
increasing, with the 1996–1997 population index
for Britain (Waters et al. 1998) being more than
three times that of the base year (1972–1973).
Based on the count in winter 2007–2008, this 
number has continued to increase locally (Mus -
grove et al. 2007). In France, the pattern of long-
term changes differ — numbers have not in -
creased steadily from the base year (1977), but
declined between 1977 and 1991 and then
increased progressively to reach a maximum in
2009 (c. 20,000 individuals). It thus appears that
France could be welcoming some of the new indi-
viduals produced each year (i.e. juveniles),
although it is not possible to determine the exact
proportion. The exceptional recording of c. 27,000
individuals in January 2010 probably reflects the
severe climatic conditions in northern Europe, as
it did in 2002. 

Fig 5. Variations in TRIM number index of Black-tailed
Godwits in January in France between 1977 and 2009 (dashed
line) and surface of protected area in suitable habitats for
Godwits per year.
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explanation for the recent distribution of Godwits
could be the creation of protected areas with suit-
able habitats that are exempt from hunting or
other major human disturbances. Between 1973
and 2005, the total area of protected coastal region
with suitable habitats for Godwits increased con-
siderably in France from c. 4,000 ha to c. 28,000 ha
(Fig. 5). The creation of Nature Reserves through-
out the 1990s could have contributed to the
increase in the number of Godwits in France in
the context of the general increase in the size of
the population, absorbing individuals exceeding
the carrying capacities of sites in the British Isles.
On the other hand, the increase in the carrying
capacity of the French coast could have con-
tributed to an increase in the survival of individu-
als and could consequently have led to a higher
number of breeding birds in Iceland as a result of
chick production. Nevertheless, the number of
Godwits decreased in France between 1977 and
1991. Moreover, some sites such as Ré, Yves and
Moëze were not used until several years had
elapsed after their classification as protected areas.
Consequently, the increased protection of suitable
areas does not appear to be the only explanation
for the increasing residence of Godwits in France.

Recent legislative changes in France have led
to less hunting in August and an earlier closing of
the season, by the end of January. Given that 95%
of Icelandic Godwits were concentrated in the
winter within eight sites classified totally or par-
tially as protected areas, the annual bag of
Godwits could have consisted mainly of continen-
tal Godwits shot during the autumn and spring
migrations (Trolliet & Girard 2000). The recently
established closing dates for hunting in late
January will protect the continental subspecies
during the spring migration. However, locally,
hunting activities could remain the main factor
influencing the distribution of Black-tailed
Godwits at sites such as the Arçay Estuary, where
birds leave the site as soon as the hunting season
begins, moving to the adjacent Nature Reserve of
Aiguillon Bay (E. Joyeux pers. comm).

The increase in the number of suitable habitats
classified as Nature or Hunting Reserves may
have favoured the continued increase in the num-
ber of L. l. islandica individuals in France during
the last 20 years. However, we were unable to
prove a direct relationship between these two
events. The decline in the number of hunters in
France in recent years may also have contributed
to reducing the pressure on the species over the
last few decades. The western coast of France

appears consequently to be a crucial area for the
wintering survival of almost a third of the L. l.
islandica population. During migration phases, the
area of the Pertuis Charentais and especially the
coastal marshes, which are located on the migra-
tory route of L. l. limosa between The Netherlands
and Iberia–Africa, could provide an essential
stopover area for some individuals and, therefore,
should benefit their conservation. Subsequently,
the maintenance of habitat quality in wintering
and migration sites in France appears to be a key
issue at the European level in the preservation of
both populations.
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STRESZCZENIE

[Rozmieszczenie, fenologia i długoterminowe
trendy liczebności populacji rycyka zimującej na
wybrzeżu Francji]
Tereny odpowiednie dla wędrujących lub zimują-
cych ptaków mogą nie być przez nie wykorzy-
stywane w związku z różnymi zakłóceniami
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Appendix 1. Size of functional unit (feeding area over roost area) for waders and surface area of protected areas in the 19 Channel-
Atlantic survey sites participating in the Observatory of Coastal Shorebirds (numbered from 1 to 16), and the other main winter-
ing sites (letters A-C), with their relative importance for Black-tailed Godwits in winter (mean number ± SD January 2000 to 2010). 

Site Location on Area Mean  unit

Fig. 1B of the functional of Nature preserved of of mud- number of

or length Reserve hunting sandflat Godwits in

of coastline included activities January

included

Channel

Platier d'Oye 1 485 ha 391 ha - 242 ha occasional

Canche Bay 2 4000 ha 505 ha 750 ha 1000 ha occasional

Somme Bay 3 7000 ha 2800 ha - 2800 ha 163 ± 100

Seine Estuary 4 21900 ha 8528 ha - 1703 ha occasional

Veys Bay 5 4500 ha 505 ha 135 ha 3375 ha occasional

Vauville Cove 6 10 km 62 ha - - occasional

Mt St-Michel Bay A 24000 ha 3000 ha 20000ha 1126 ± 316

Saint-Brieuc Bay 7 3000 ha 1140 ha - 2895 ha occasional

Molène Archipelago 8 752 ha 39 ha 76 ha Absent occasional

Atlantic Coast 

Groix Island 9 25 km 98 ha - 200 ha occasional

S Brittany

Morbihan Gulf 10 18705 ha 410 ha 7358 ha 5460 ha 1068 ± 552

Guérande Peninsula B 3000 ha - - - 1997 ± 1563

Loire Estuary C 22000 ha - 4560 ha 1000 ha 146 ± 162

Bourgneuf Bay 11 5000 ha 181 ha 4200 ha 4200 ha 510 ± 686

Pertuis Charentais

Aiguillon Bay & Lay Estuary 12 7535 ha 4900 ha 1035 ha 6135 ha 6188 ± 2003

Ré Island 13 6850 ha 369 ha - 5250 ha 3000 ± 921

Yves Bay 14 3192 ha 192 ha 2000 ha 3000 ha 505 ± 786

Marennes-Oléron Bay 15 18000 ha 6720 ha - 10000 ha 2000 ± 1375

Arcachon Bay 16 19000 ha 3766 ha 12290 ha 220 ± 152

antropogenicznymi, w szczególności w związku 
z aktywnością łowiecką. Zanik takiej presji na
poszczególnych obszarach, a także wieloletnie
dane o rozmieszczeniu i liczebności poszczegól-
nych gatunków pozwalają na określenie roli
nowo dostępnych odpowiednich terenów w re-
gulacji liczebności populacji.

W zachodniej Europie jednym z niewielu
gatunków ptaków siewkowych o wzrostowym
trendzie liczebności jest podgatunek rycyka
Limosa limosa islandica. Podgatunek ten gniazduje
na Islandii, a jego głównymi terenami zimo -
wiskowymi są wybrzeża Francji Na terenie tego
kraju odnotowano wzrost powierzchni terenów
podlegających ochronie, co mogło mieć wpływ na
liczebność i rozmieszczenie ptaków, a także
wprowadzono pięcioletni zakaz polowań na rycy-
ki. Celem pracy było opisanie długoterminowych
zmian liczebności oraz rozmieszczenia zimują-
cych rycyków na wybrzeżu Francji. 

Dane o liczebności i rozmieszczeniu rycyka
zebrano w ramach międzynarodowego programu
liczenia ptaków wodno-błotnych, prowadzonego
od 1976 r., na kilkudziesięciu stanowiskach
wzdłuż wybrzeża Francji, oraz w ramach
comiesięcznych liczeń ptaków na terenie 16 rezer-
watów przyrody (Fig. 1, apendyks 1). Liczebność

zimujących we Francji rycyków spadała do
początku lat 90. XX wieku, a następnie zaczęła 
rosnąć, osiągając maksimum — 27 tys. ptaków —
zimą 2010 r. (Fig. 2). Autorzy szacują, że we Francji
zimuje ok. 28% światowej populacji rycyka
podgatunku L. l. islandica. W latach 80. XX wieku,
82–97% zimującej populacji obserwowane było
tylko na dwóch stanowiskach — Zatoce Wzgórza
Świętego Michała (Normandia) oraz w okolicy
ujścia rzeki Charente (Fig. 3). W kolejnych latach
rosło znaczenie innych miejsc zimowania,
szczególnie w południowej Bretanii (Fig. 3).
Główne tereny zimowisk są wykorzystywane
przez rycyki od sierpnia, a najwięcej ptaków
obserwowanych jest późną jesienią i wczesną
zimą (Fig. 4).

Wzrost powierzchni terenów chronionych
najprawdopodobniej przyczynił się do do wzros-
tu liczebności  (Fig. 5), a także zmian w rozmiesz -
czeniu zimujących rycyków. Autorzy, po równując
występowanie rycyków w kolejnych miesiącach
na wybrzeżu Francji, sugerują, że większość
ptaków leci po sezonie lęgowym najpierwna
Wyspy Brytyjskie, a dopiero potem część z nich
przelatuje do Francji. Tylko niewielka liczba
ptaków leci bezpośrednio do Francji
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