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In contrast to Redshank populations at most other breeding sites in NW and central Europe, the Wadden Sea
population is stable on a relatively high level. Nevertheless, Redshank breeding success in Wadden Sea
saltmarshes is apparently insufficient, at least on a short-term and spatially restricted basis, to maintain the
saltmarsh population. To determine the reason for this inconsistency, a project on the reproduction and
population biology of Redshank breeding in the Wadden Sea saltmarshes was initiated in 2000. At
Petersgroden, western Jadebusen, Germany, the effects of vegetational nest-site characteristics on hatching
success and predation were studied in 2000 and 2001. Mean hatching success (10.6 % of clutches) was very
low due to high clutch predation (mean daily predation rate: 7.4 % of clutches) probably by mammalian as
well as avian predators. Redshank hatching success was higher at sites dominated by plant species charac-
teristic of upper saltmarsh (Elymus repens, Festuca rubra), at sites with high vertical coverage of vegeta-
tion and at well-concealed nest-sites. Overall, hatching success was lower than that apparently required to
maintain current population size. Besides themes for future research, recommendations on saltmarsh man-
agement and an integrated monitoring of coastal bird populations are derived from the presented results.

INTRODUCTION

The NW and central European Redshank breeding popula-
tion has declined dramatically in recent decades, mainly the
result of habitat loss and agricultural intensification at inland
breeding sites (Tucker & Heath 1994, Bauer & Berthold
1996). For example, the inland population of NW Germany
declined by about 35% between 1987 and 1997 (Melter &
Welz 2001). Redshank declines have also been reported for
saltmarsh habitats in Great Britain (Brindley ef al. 1998). In
contrast, the Wadden Sea breeding population is still stable
on a comparatively high level and currently holds approx.
25% of the NW European Redshank population (T. ¢. fotanus;
Rasmussen et al. 2000). The status quo of the population on
a biogeographic level is thus characterised by divergent
population trends in different parts of the breeding range
resulting in an increasing significance of the Wadden Sea
population. In contrast, Thyen (1997, 2000) found evidence
that the significance of Wadden Sea habitats for Redshank
had potentially been overestimated, at least on a regional and
short-term scale. Hatching success was very low suggesting
that saltmarsh habitats are more likely to be population
“sinks” rather than “sources”. These apparently inconsistent
phenomena of stable populations and low hatching success
unfortunately did not lead to more detailed studies of Red-
shank reproduction and population dynamics. There are sev-
eral studies on distribution and habitat selection in Redshank,
often revealing a higher abundance of pairs in Elymus- and
other upper saltmarsh plant communities compared to those
of lower saltmarshes (Stiefel & Scheufler 1984, Thyen 1996,
Norris et al. 1997, 1998, Thyen 2000, Esselink 2000). How-
ever, reproduction and fitness consequences of habitat and
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nest-site selection are as yet poorly understood (but see, e.g.,
GroBkopf 1958, Thompson & Hale 1991, Thyen 1997,
2000). This has implications not only for understanding the
population dynamics of Redshank, but also for planning and
performing conservation management (Perrins ef al. 1991,
Tucker & Heath 1994, Thyen et al. 1998, Thyen 2000, Jones
2001).

Since 2000, Redshank reproduction and population biol-
ogy has been investigated in the saltmarshes of the western
Jadebusen, Germany. In this area, the Redshank breeding
population has been stable since at least 1990 and the cur-
rent population is among the highest in the Wadden Sea
(Rasmussen et al. 2000, Thyen & Exo 2001). In view of the
apparent inconsistency between the strength of the popula-
tion and its low productivity, the main object of this study
was to investigate variation in hatching success and preda-
tion of Redshank clutches in relation to vegetation and nest
concealment, start of incubation and adult quality and behav-
iour. Some of the results are presented in this paper.

STUDY AREA AND METHODS

The study area (50 ha) is located at Petersgroden (53°26'N,
8°05'E), western Jadebusen, Germany. Searching and mark-
ing of clutches and regular nest inspections were carried out
according to Thyen et al. (1998). For each nest site, the com-
position and vertical coverage of the surrounding vegetation
was recorded (Oppermann 1989, Thyen 1997). Concealment
of nests was ascertained by measuring luminous intensity
within and 1 m above the nest. From these measurements, a
“nest concealment index” was derived, defined as luminous
intensity within nest as a percentage of that measured 1 m
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Fig. 1. Vertical vegetation structure at three groups of Redshank
nest-sites distinguished by cluster analysis. For each vegetation
layer above the nest, mean relative light absorption + standard
deviation is presented indicating the vegetation coverage of the
respective layer. Fig. from Thyen & Exo (in prep.).

above it. Daily mortality rates and hatching success were
calculated according to Mayfield (1961) and Johnson (1979).
To identify potential predators, supplementary experiments
were conducted in which artificial nests with plasticine eggs
were monitored (Thyen & Exo in press).

RESULTS
Nest-site characteristics

41 out of 90 Redshank nest-sites studied (46%) were domi-
nated by Elymus repens, 28 (31%) by Festuca rubra and 13
(14%) by Puccinellia maritima. The vegetation at the re-
maining nest-sites (9%) was dominated by Plantago mar-
itima, Triglochin maritimum, Aster tripolium or Elymus
athericus. By means of a cluster analysis (Ward method),
three groups of significantly different vegetation structure
could be distinguished (discriminant analysis, both functions
p<0.001) (Fig. 1). Similarly, cluster analysis showed that 65
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of 69 measured nests (95%) could be characterised as “well
concealed” or “poorly concealed” (p<0.001) (Fig. 2).

Variation in hatching success

In 2000 and 2001, hatching success of Redshanks was low
due to high clutch predation (Table 1). As revealed by arti-
ficial eggs, potential predators were mustelids (Mustela sp.;
26 % of artificial eggs), rodents (Microtus/Apodemus sp.,
Rattus norvegicus; 34 %) and Carrion Crows (Corvus corone
corone; 34 %). On average, about 10 % of clutches produced
chicks. However, clutch mortality, clutch predation and
hatching success varied among nests with different vegeta-
tional characteristics. Mortality and predation rates were
comparatively low at nest-sites dominated by E. repens or
F. rubra, at sites with relatively high vertical coverage and
at sites with well-concealed nests (Table 1).

DISCUSSION

British and central European saltmarshes are assumed to be
high-quality habitats for breeding Redshank Tringa totanus
totanus supporting superproportional shares of national
populations (Brindley ez al. 1998, Rasmussen et al. 2000).
In the 1990’s, Redshanks bred at densities of 0.5—40 pairs per
10 ha in the Wadden Sea saltmarshes (examples in Thyen
1996, Thyen 1997, Hilterlein 1998, Thyen 2000, Esselink
2000), whereas inland densities where less than a tenth as
high (examples in Melter & Schreiber 2000, Nehls 2001).
This difference can be explained mainly by landscape char-
acteristics, the food supply available on the tidal mudflats
and the effective conservation of the Wadden Sea. Therefore
Wadden Sea saltmarshes appear to be highly attractive breed-
ing habitats for Redshanks. However, little is known of their
quality in terms of the fitness consequences of selecting
saltmarsh habitats. Several studies show that breeding den-
sity does not always reflect habitat quality in terms of repro-
ductive output due to mal-assessment of habitats by select-
ing birds, non-random distribution caused by the activity of
predators, etc. (e.g. Galbraith 1989, Berg et al. 1992, Székely
1992, Exo et al. 1996, Thyen et al. 1998, Newton 1998,
Misenhelter & Rotenberry 2000, Kokko & Sutherland 2001,
Jones 2001, Tryjanowski et al. 2002).

The saltmarshes at Petersgroden support a stable Red-
shank population with a current breeding density of about
2 pairs/ha. They would therefore appear to be among the
most attractive breeding sites of the Wadden Sea (Thyen &
Exo 2001). However, assuming that a minimum breeding
success of 0.7-1.0 fledglings/pair is required to maintain
current population size (Boer 1995), pre-fledging mortality
is 50%, as estimated by GroB3kopf (1959), and clutch size is
4 eggs, the minimum annual hatching success needed to
maintain a stable population would be 35-50%. Therefore it
appears that, as a result of high predation, Redshank hatch-
ing and breeding success in 2000/2001 was too low to main-
tain current population size on a long-term basis. Conse-
quently the study area is probably a sink habitat where the
population is maintained by immigration rather than by re-
production and recruitment. Nevertheless, it would seem
unlikely that breeding in attractive saltmarshes under high
predation pressure is some kind of “ecological trap”.

Reproduction rates of saltmarsh-breeding Redshanks de-
pend on seasonal and successive development of vegetation.
Pairs breeding in well-structured and well-concealed nest-
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Fig. 2. Percent frequency distribution of Redshank nests with different degrees of concealment, discriminated by cluster analysis. Nests
not classified by the analysis are not considered. Fig. from Thyen & Exo (in prep).

sites covered by vegetation of upper saltmarshes (Elymus
repens, Festuca rubra) incubate more successfully than those
that select other sites. Moreover, Thyen & Exo (in prep.) dem-
onstrate a strong relationship between early breeding and suc-
cessful incubation and conclude that successful reproduction
of Redshanks in a predator-rich environment is based on the
interaction between timing of breeding and the supply of con-
cealed nest-sites. From these findings, several questions arise
for future research and there are important implications for the
management and conservation of saltmarshes if they really
are such a poor breeding area for Redshank in the long-term.

In terms of research, the priority should be individual-
based studies of the behavioural mechanisms that promote
successful breeding under high predation pressure. It is also
important to establish which habitats are “sinks” and which
are “sources” of Redshank population. This will require the
investigation of long-term temporal and spatial variability in
reproduction as well as of recruitment and migration between
breeding sites.

As discussed, for example, by Thyen (1996, 1997, 2000),
managing saltmarshes by mowing or cattle-grazing, even at
a relatively low level, should be detrimental to Redshank
abundance as well as to reproductive success (but see Norris
et al. 1997, 1998). As confirmed by the results presented
here, Redshank hatching success should be higher in salt-
marshes that are relatively undisturbed by man or grazing
animals and support vegetation that has a structure that of-
fers good concealment. Factors affecting seasonal and suc-
cessional development of saltmarshes, such as agricultural
usage (Bakker 1985, 1990, Thyen 1996), clay removal
(Flemming 2001) or sea-level rise (Wijnen & Bakker 2001,
Simas et al. 2001), are likely to impair Redshank reproduc-
tion, at least at sites with high predation pressure. Addition-
ally, the need for implementing “Monitoring Breeding Suc-
cess of Coastal Birds” within the “Trilateral Monitoring and
Assessment Program” (Exo et al. 1996, Thyen et al. 1998)
is confirmed by these results. A low rate of reproduction in
apparently stable coastal bird populations, though surprising,

Table 1. Mortality and hatching success of Redshank clutches in 2000 and 2001 in relation to vegetation variables. Data from both breeding
seasons were pooled for analyses. N = number of nests, DMR = daily mortality rate of nests including all causes of nest failure, DPR = daily

predation rate of nests including exclusively depredated nests, HS =

hatching success, SE = standard error. For classification of group-

ing variables see text and Figs. 1 and 2. Modified table from Thyen & Exo (in prep.).

Group N.ia N iitea DMR (%) = SE DPR (%) = SE HS (%)
Total 83 71 89+ 1.0 7.4 +0.9 10.6
Dominant plant species

at nest-site

Puccinellia maritima 13 12 129+ 3.5 10.8+ 3.2 3.6
Festuca rubra 25 22 85+ 1.7 6.6+ 1.5 11.8
Elymus repens 37 29 7.0+ 1.3 6.1+ 1.2 17.4
other species 8 8 250+ 7.7 219+ 7.3 0.1
Vegetation coverage

high 10 8 6924 6.0+2.2 18.0
intermediate 29 25 9.7+ 1.8 7.8+ 1.7 8.7
low 29 26 103+ 1.9 8718 7.4
Nest concealment

high 49 41 92+ 14 7.6+13 9.8
low 12 12 145+ 3.9 133+ 3.7 2.4
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might be more widespread, especially in habitats that are
affected by varying amounts of human-induced interference,
such as grazing. It is important to recognise these phenom-
ena and to react with suitable counter-measures before
populations decline. This requires an integrated approach to
the population monitoring of coastal birds and their repro-
duction as well as the regular assessment of important demo-
graphic parameters, such as adult mortality, emigration and
immigration. Within such a programme, the Redshank could
be a very useful indicator of the effects of ecological changes
in saltmarsh habitats on coastal bird populations.
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