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INTRODUCTION

Recording of wader reproduction rates on wintering sites,
mostly of birds caught for ringing, is becoming an ever more
common practice and is proving to be a very useful tool for
large-scale monitoring of wader breeding success (Minton
2003, Clark et al. 2004, Robinson et al. 2005). Monitoring
of wader age-proportions during autumn passage has re-
ceived much less attention. In most waders, juveniles migrate
separately and later than their parents on their first autumn
migration (Cramp & Simmons 1983). As a result, populations
at autumn passage sites usually show a steady increase in the
juvenile proportion (JP) and/or bimodal distributions of
passage numbers when adults pass through and only juveniles
remain (e.g. Gardarsson & Nielsen 1989, Gunnarsson 2001).
The shape of these relationships and the timing of the age-
shifts can give important information about age-specific
migration patterns, productivity and annual variation in
timing of breeding, given that there is relevant background
data available for comparison. The biases associated with
estimating JP in winter are well known (Minton 2003, Clark
et al. 2004). During autumn migration the ever changing JP
provides an additional challenge.

Iceland is a key stepping stone for several high arctic
populations on the East Atlantic flyway into breeding quar-
ters in arctic Greenland and Canada (Gudmundsson &
Gardarsson 1993) and holds internationally important popu-
lations of breeding waders (Gunnarsson et al. 2006). Cur-
rently, no systematic monitoring is being conducted on the
demography or migration patterns of waders in Iceland. A
successful monitoring scheme should preferably incorporate
surveys of age-proportions in autumn, both of high arctic
species and of resident populations. These could allow annual
comparisons to be made of when juveniles of high arctic
waders reach Iceland, when Icelandic and high arctic adult
waders leave Iceland and potentially the breeding success of

both, providing there is adequate sampling effort and valida-
tion of methods and data. This could also be compared to age-
proportions and numbers further south along the flyway.

In autumn 2005, an investigation into age-proportions of
several wader species was carried out in S and W Iceland.
The aims of the survey were to explore the feasibility of using
age-proportions of waders in Iceland in autumn as a monitor-
ing tool, to identify some associated biases and potential pit-
falls and to recommend the best way of continuing such
studies. The shape of the JP-curves were compared to avail-
able data from previous studies (Wilson 1981, Gardarsson &
Nielsen 1989, Gunnarsson 2001) in an attempt to assess
annual variation in the rate of change of the JP which will
influence the feasibility of between-year comparison.

METHODS AND STUDY AREAS

The survey was carried out at important wader stopover sites
in S and W Iceland from mid July to early September 2005.
Previous studies have shown that August is the month in
which the age-proportions of most species change most rap-
idly (Wilson 1981, Gardarsson & Nielsen 1989, Gunnarsson
2001). The sites were on the coast from Eyrarbakki in the
south and to Grundarfjördur on the north side of the
Snæfellsnes peninsula and incorporated several habitat types
(Fig. 1). Wader flocks on inland hayfields were also surveyed
when encountered, as well as in other habitats (e.g. tidal
sandflats) opportunistically. In total, 439 flocks were studied.
Surveying was carried out on 23 days; only part of the study
area was covered each day. The number of flocks of the dif-
ferent species that could be surveyed varied, ranging from
only six flocks of Sanderling to 84 flocks of Eurasian Golden
Plovers (Table 1). Overall, sample sizes of birds aged ranged
from 1 to 401; the main limitation being the relatively small
size of wader flocks in Iceland in late summer. Birds were
aged from a distance with a telescope (e.g. Rogers et al.
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From mid July to early September 2005, age-proportions of 10,884 waders in 439 flocks were recorded in S and
W Iceland. The aim was to provide current information about the timing of migration of age groups of high
arctic and Icelandic breeding waders and to investigate the feasibility of using age proportions of waders in
Iceland in autumn as a productivity monitoring tool. Juveniles of the high arctic species began to arrive in early
to mid August whereas fledged juveniles of most resident species were already present in small numbers when
the survey started. Potential sources of bias, like the effects of habitat, spatial and temporal scales and flock
sizes on the proportion of juveniles recorded, are addressed. The differences between measuring juvenile
proportions during passage and in winter are discussed.
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