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Northward migration of Afro-Siberian knots 
Calidris canutus canutus: High variability in red 
knot numbers visiting staging sites on the 
French Atlantic coast, 1979-2009

Jutta Leyrer, Pierrick Bocher, Frédéric Robin, Phillipe Delaporte, 
Cyril Goulevent, Emmanuel Joyeux, Francis Meunier & Theunis Piersma

The Afro-Siberian red knot subspecies, Calidris canutus canutus, win-
ters mainly on Banc d’Arguin, Mauritania, West Africa. An International 
Wader Study Group project carried out in 1979 suggested that during 
northward migration red knots cover their migration between the win-
tering grounds and the Siberian breeding grounds in two long-distance 
non-stop flights, stopping only in the Wadden Sea in Schleswig-Holstein, 
Germany. Each year red knots also visit staging sites along the French 
Atlantic coast in addition to the German Wadden Sea. Ever since 1979, 
the French staging sites have been counted on a regular basis and here 
we present the count data from these 30 years. In some years more 
than 20% of the population used the French Atlantic coast as a stag-
ing site, but numbers are highly variable from one year to the next. We 
suggest that high numbers in France might occur when birds have to 
stop short of the Wadden Sea because of head-winds and/or a lack of 
tail–winds en route from West Africa.
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Introduction

Afro-Siberian red knots Calidris canutus canutus breed in central Siberia and mainly winter 
along the West African coast, where ca. 75% of the population is concentrated on the Banc 
d’Arguin, Mauritania (Piersma et al. 1992, Stroud et al. 2004). The majority of these birds per-
form their northward migration from the Banc d’Arguin in two long-distance flights of more 
than 4,000 km each via the major staging area within the East Atlantic flyway, the European 
Wadden Sea (figure 4.1, Piersma et al. 1992). During the second half of May until early June, 
Afro-Siberian red knots refuel in the Schleswig-Holstein, German, part of the Wadden Sea be-
fore they leave for the last leg of their migration, arriving at their breeding grounds on Taymyr 
Peninsula just before mid June (Prokosch 1988, Piersma et al. 1992, Piersma et al. 1994). 

Figure 4.1 The Afro-Siberian red knots Calidris canutus canutus that migrate from wintering grounds in South and 
West Africa to breeding grounds in High Arctic Siberia along the coasts of Africa and Europe have a tight sched-
ule. Black bars indicate staging/fuelling periods, upward pointing triangles departure periods, downward pointing 
triangles arrival periods. Triangles with no blocks indicate passing birds only (graph from Piersma et al. 1992).

In addition to the Schleswig-Holstein Wadden Sea, a highly variable number of red knots use 
intertidal areas in the Vendée and Charente-Maritime area of the central Atlantic coast of France 
on their northward journey (Piersma et al. 1992, van de Kam et al. 2004). It has been assumed 
that the majority of red knots visiting the French staging sites are in need of an additional stopo-
ver because they have run out of fuel and cannot make it to their main staging area in the Wad-
den Sea in one long flight. It has been suggested that fuel shortage in some of the birds was due 
to unfavourable winds during the flight from West-Africa leading to a faster depletion of stores 
(van de Kam et al. 2004). These assumptions are based on detailed studies on the northward 
migration of Afro-Siberian red knots during the 1980s (Dick et al. 1987, Piersma 1987, Piersma 
et al. 1992, van de Kam et al. 2004). In the meantime, we have collected more count data on the 
spring passage of Afro-Siberian red knots on the French Atlantic coast.
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Red knots are the most numerous wader species in the area in May (Bredin & Doumeret 
1986) and the French staging sites present the most important staging sites between the African 
wintering grounds and the main staging sites in the Schleswig-Holstein Wadden Sea (Piersma et 
al. 1992). As part of an International Wader Study Group project, regular counts were initiated 
in the early 1980s. Here, for the first time, we present a detailed account of all spring counts 
collected over 30 years.
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Figure 4.2 Red knot counting sites along the cen-
tral Atlantic coast of France. There are two main 
high tide roosts in the southern area: Yves Bay (1) 
and Marennes-Oléron Bay (2). In Aiguillon Bay 
(3), birds have been counted on the mudflats (white 
areas) during incoming and/or outgoing tide.

Methods

In ten of the 30 years 1979-2009, counts were carried out at most known high tide roosts in the 
South Vendée and Charente-Maritime districts ('Pertuis Charentais'), France. The main areas 
covered were: Aiguillon Bay (46°16'29"N, 1°09’50’’W), Yves Bay (46°02'17"N, 1°05'09"W) 
and Marennes-Oléron Bay (45°53'29"N, 1°05'59"W) (figure 4.2). The frequency of count-days 
and the high tide roosts covered varied in some years (details in table 4.1). In Yves Bay and 
Marennes-Oléron Bay, counts were carried out at the roosts around high tide. In Aiguillon Bay 
the high tide roost sites are scattered and not always accessible, thus birds were counted on the 
mudflats when the tide was incoming or outgoing. 

In figures 4.3 and 4.4, we present the numbers of red knots counted for the Yves & Marennes-
Oléron Bay and the Aiguillon Bay area, respectively. Because in some years only part of the 
sites were counted or counts were not made on a single day which might have led to birds be-
ing missed or double-counted (see table 4.1, figure 4.3), we have estimated the total red knot 
population staging in the area by linear interpolation of the counted numbers. Assuming a linear 
daily increase or decrease of birds visiting the sites we calculated the total sum of 'bird days' for 
each year (table 4.1). 'Bird days' can be used to express the numbers of birds visiting a site; e.g. 
20 bird days is either 20 birds visiting a site for one day or one bird visiting a site for 20 days.
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To assess the variability of counts between years encountered at the French staging sites in 
spring, we looked for other data sets where counts were made in the same time period in a com-
parable number of years in well-defined areas. We calculated the coefficient of variation (CV) 
as: standard deviation / mean of maximum numbers counted. One comparable dataset for a red 
knot staging site is for Porsangerfjord, Norway, in the flyway of the islandica subspecies. Data 
were taken from (Strann 1992, Wilson &Strann 2005, Wilson et al. 2006, 2007, 2008). Within 
this series of count data for nine years between 1985 and 2008 there seemed to be one odd year 
(1989) when a substantially higher number of red knots visited the area for reasons that were 
not further elaborated. We calculated CV with and without 1989. Another dataset came from 
wintering canutus red knots on Banc d’Arguin that was collected during regular expeditions 
in November and December between 2002 and 2008 (T. Piersma, B. Spaans & M. Brugge un-
publ. data; for locations see Leyrer et al. (2006)). Note that we did not use count data from the 
Wadden Sea: the high variation in red knot numbers in the counts is very likely to reflect their 
large home ranges (Piersma et al. 1993b, van Gils & Piersma 1999) and the potentially resulting 
variable use of different high tide roost sites, rather than real variation in numbers visiting the 
whole Wadden Sea.

Results

The numbers of red knots staging in the study area varied considerably between years (figures 
4.3 and 4.4, table 4.1). In Yves & Marennes-Oléron Bay, maximum numbers were as high as 
12,000 in 1979, 10,850 in 1985, and 10,656 in 2006 and as low as 3,442 in 1986 and 4,149 in 
1988. Numbers using Aiguillon Bay were much higher than at Yves & Marennes-Oléron Bay, 
but showed comparable fluctuations with maxima as high as 24,120 in 1985, 35,965 in 2005, 
28,976 in 2006 and 26,126 in 2008 and as low as 13,000 in 1986, 14,173 in 2007 and 12,944 
in 2009.

The French staging sites showed a considerably higher variation in annual usage (CV = 0. 
49 at Yves & Marennes-Oléron Bay and CV = 0.38 at Aiguillon Bay) than both the Norwegian 
staging site (CV = 0.27 with 1989 and CV = 0.15 without 1989) and the wintering site in Mau-
ritania (CV = 0.15) (figure 4.5). 

Discussion

Data collected during 2000-2009 give no reason to re-assess the view (expressed, for example, 
by (Piersma et al. 1992, van de Kam et al. 2004) that numbers of Afro-Siberian red knots visit-
ing the French Atlantic coast during northward migration vary considerably from year to year 
in all areas counted. Many more knots use Aiguillon Bay than Yves & Marennes-Oléron Bay, 
despite the fact that Aiguillon Bay has a smaller surface area.

Red knots of the same canutus subspecies, and probably of the same population, are highly 
site-faithful in their Mauritanian wintering areas (Leyrer et al. 2006) and numbers wintering in 
a given area do not differ much between years (figure 4.5). Also, numbers at Porsangerfjord in 
Norway, which is the last staging site before reaching the Arctic breeding grounds for islandica 
red knots using the route via Norway (Davidson &Wilson 1992), have been stable between 
years.

The Afro-Siberian red knot population has recently been estimated at approximately 400,000 
individuals (Delany et al. 2009, Spaans et al. 2011). If numbers of first-year birds (based on pro-
portions from winter catches at Banc d’Arguin, T. Piersma et al. unpubl. data) that are thought 
to spend their first summer in their wintering areas are deducted, the migrating population is 



43Variable red knot numbers at French Atlantic coast

Year Site No. of counts Period Max. count Bird-days

1979 Yves & Marennes-Oléron Bays 6 8–24 May 12,000 75,500

Aiguillon Bay 6 8–24 May 25,000 220,000

1985 Yves & Marennes-Oléron Bays 7 25 Apr–5 Jun 3,998 143,369

Aiguillon Bay 6 23 Apr–27 May 24,120 450,000

1986 Yves & Marennes-Oléron Bays 11 25 Apr–20 May 3,442 34,490

Aiguillon Bay 5 23 Apr–24 May 13,000 253,813

1987 Yves & Marennes-Oléron Bays 8 28 Apr–27 May 6,014 89,303

1988 Yves & Marennes-Oléron Bays 10 2–30 May 4,149 67,981

2005 Yves & Marennes-Oléron Bays 14 20 Apr–25 May 7,700 53,680

Aiguillon Bay 14 20 Apr–25 May 35,965 251,293

2006 Yves & Marennes-Oléron Bays 14 24 Apr–24 May 10,656 83,342

Aiguillon Bay 13 24 Apr–22 May 28,976 213,307

2007 Yves Bay 12 27 Apr–23 May 1,900 59,717*

Marennes-Oléron Bay 8 22 Apr–17 May 2,800

Aiguillon Bay 5 8–17 May 14,173 77,406

2008 Yves Bay 7 25 Apr–19 May 1,100 41,223*

Moëze Nature Reserve 11 18 Apr–19 May 2,600

Oléron Island 6 18 Apr–19 May 530

Aiguillon Bay 3 6–19 May 26,126 205,545

2009 Yves Bay 14 21 Apr–19 May 6,000

Marennes-Oléron Bay 8 21 Apr–29 May 3,500 55,007*

Aiguillon Bay 2 6–11 May 12,944 71,022

Table 4.1 Counts of red knots staging on the central Atlantic coast of France: number of counts at each site, period 
over which counts made, maximum count, and bird-days (calculated by interpolating counts for days when no 
counts took place and summing the daily values). 
* interpolated bird days for the whole Yves & Marennes-Oléron Bay area.

roughly 250,000 individuals. Thus, it is probable that in some years >20% of the total migrating 
population uses the French staging sites during their northward journey, but in other years far 
less. However, the reason for this year-to-year variation has not been conclusively determined.

In 2005 and 2006, studies of food abundance were carried out throughout our study area. 
The staging sites seem to provide food in both sufficient quantity and quality and there were 
no indications of high variation in food availability between years (F. Robin et al. in prep.). 
It therefore appears unlikely that, by their variable use of the French stopover sites, red knots 
have been responding to variation in food availability. Moreover red knots leaving Mauritania 
for a non-stop flight to their main staging site in the German Wadden Sea are unlikely to have 
any indication about the food situation in France unless they make a landfall there. We there-
fore suggest that food abundance does not determine the numbers of red knots staging on the 
Atlantic coast of France.
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Figure 4.3 Numbers of red knots counted (bars) and estimated (lines) in different years in Yves Bay and Marennes-
Oléron Bay, France. 
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Figure 4.4 Numbers of red knots counted (bars) and estimated (lines) in different years in Aiguillon Bay, France. 

Fuelling conditions in spring prior to northward migration at the Banc d’Arguin have been 
studied in the late 1970s (Altenburg et al. 1982), the mid 1980s (Wolff & Smit 1990, Zwarts 
et al. 1990a) and in 2007 (van Gils et al. 2009b). Over that time, food and fuelling conditions 
do not seem to have deteriorated yet the local wintering population of knots has declined by 
50%, resulting in a lower bird density compared with a stable density (van Gils et al. 2009b). 
Therefore it seems that fuelling conditions at the wintering site are not a key factor determin-
ing the use of the French staging sites. During northward migration, Afro-Siberian red knots 
presumably prefer to jump in long-distance flights with only a few stops between wintering and 
breeding grounds (Dick et al. 1987, Piersma 1987, Piersma et al. 1992). The use of each staging 
site carries costs, as the birds need to spend time to settle down and find food and, especially in
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the case of red knots, adjust their body structure from flying (large flight muscles, small diges-
tive system) to fuelling (enlarging the digestive system) (e.g. Piersma et al. 1993c, Piersma 
1998). Thus they incur both time and energy costs. Additionally, birds on the ground generally 
face a higher predation risk than during flight (e.g. Gill et al. 2009). Thus, including an extra 
stopover on their way from Banc d’Arguin to their main staging area in the Wadden Sea does 
not seem to be advantageous. Yet, in some years, large proportions of the population (>20%) 
visit the French Atlantic coast in spring. 

Red knots departing from Banc d'Arguin have body masses of <180 g (Piersma et al. 1992), 
which is hardly enough for a 4,500 km journey without wind assistance (Piersma & Jukema 
1990). It is therefore quite likely that in some years they will not be able to reach the Wadden 
Sea in one non-stop flight relying on energy stores alone. Several studies have highlighted the 
importance of tailwinds in supporting such long-distance flights, but no study has shown that 
departure intensity from Banc d’Arguin is correlated with favourable tailwinds because in this 
area such winds are rare at ground level (e.g. Piersma et al. 1990a, Piersma & van de Sant 1992, 
van de Kam et al. 2004). Indeed, red knots departing from Mauritania are not able to time their 
take-off to benefit from favourable wind conditions since winds are unpredictable and change-

Figure 4.5 Staging sites along the French Atlantic coast show high year-to-year variation in numbers of red knots 
during spring migration compared to other sites. Coefficient of Variation = standard deviation / mean for various 
spring staging sites (Yves & Marennes-Oléron Bays and Aiguillon Bay in France, and Porsangerfjord in Norway) 
and a wintering site (Iwik Peninsula, Banc d'Arguin, Mauritania). Data included are maximum numbers for all 
spring staging sites, and total winter counts for Banc d'Arguin. Data for Norway were taken from Strann (1992), 
Wilson & Strann (2005) and Wilson et al. (2006, 2007, 2008). In the Norway data, 1989 seemed to have been an 
odd year and thus we present two coefficients (with and without 1989). Data for Banc d'Arguin are from T. Piersma 
(unpubl. data).
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able between years, and also between days (Shamoun-Baranes et al. 2010). Thus, red knots 
that encounter headwinds will spend more energy during flight and run out of fuel before they 
arrive at their destination. So it seems that red knots use the French Atlantic coast sites as an 
emergency stopover, which is visited only when wind conditions are unfavourable (Shamoun-
Baranes et al. 2010). The stochastic nature of winds may well explain the high year-to-year 
variation in the occurrence of knots in this area.




