Modern techniques in survival analyses
uncover hidden population declines
in Red Knot wintering in the Wadden Sea
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Figure 1. Mean of monthly winter counts of islandica
knots in the Dutch Wadden Sea during and after active
cockle dredging. Since dredging stopped, the population
seems to have stabilised.

Methods. We used mark-resight data over a period of
15 years to estimate space- and time-dependent variation in survival of Red Knots (C. c. islandica), which breed
in Arctic Canada and Greenland and winter in Northern
Europe (Fig. 3). Birds were ringed primarily in the Dutch
Wadden Sea but were resighted at all staging and stopover areas except on the breeding grounds.

Annual apparent survival
keeps decreasing (Fig. 2)!
During the last years it has
dropped as low as 54%!
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Figure 2. Annual apparent survival estimates of islandica knots reveal that the strong population decrease
continued after cockle dredging was banned in 2003.

Can a seasonal bottleneck be
detected? In a long-distance
migrant, like the islandica Red
Knot mortality can take place
in any part of the annual cycle.

Figure 3. Spatial distribution of islandica knots throughout the year. Summer
is spent in high arctic Greenland and
Canada and winter in Northern Europe.
Based on resightings from all over Europe we were able to estimate seasonal
survival.
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Figure 4. Monthly survival rate in each of the four seasons. It seems that the winter in the Wadden Sea, rather
than the breeding season in the High Arctic or migration
between these distant areas, is the most challenging period in the annual cycle of the Red Knot.
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Seasonal survival is decreasing and it
is especially low in winter (Fig 4). The Wadden Sea may form a population bottleneck
as most islandica knots spend winter there.

Discussion. The ongoing decrease in apparent survival that we discovered in islandica knots
was not predicted by previous survival studies and was not captured by available count data. We
suspect that a decrease in food quality may be responsible for this decrease. During the last decades Red Knots have been forced to switch from their favorite prey, Macoma balthica, to Edible
Cockle Cerastoderma edulis. Cockle, although its flesh may provide sufficient calories, it may offer low survival prospects to the knots due to its low quality.
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Introduction. From count data (Fig. 1) and previous
survival analyses we learned that during active cockle
dredging in the Dutch Wadden Sea survival of the islandica Red Knots (Calidris canutus islandica) had dramatically
decreased. What happened to the Red Knot population
after dredging activities were stopped in 2003?
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Figure 5. Annual mortality. Every other Red Knot
dies in winter, when the Wadden Sea hosts the vast
majority of the species’ population.

