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Introduction

Some shorebird species (Charadriidae and Scolopacidae) com-
monly lay more than one clutch in a breeding season to replace 
a lost clutch (Amat et al. 1999, Berg 1992, Green 1988) or 
when it is possible to produce multiple broods (Bottitta 1997, 
Smith & Whitfield 1995). Laying of replacement clutches has 
been regularly documented in species breeding at temperate 
and low latitudes (Butchart et al. 1999, Erckmann 1983, Oring 
1986, Wingfield & Farner 1993). In contrast, it is believed 
that non-polyandrous species nesting at high latitudes do not 
usually lay replacement clutches because of short breeding 
seasons, limited food availability, and adult physiological 
restrictions (Holmes 1971, Martin & Wiebe 2004).

However, a number of studies report that Arctic-breeding 
shorebirds considered to be “single-brooded non-renesters” 
(Thompson et al. 2001) sporadically lay replacement clutches 
if the first one is lost (e.g., Dunlin Calidris alpina, Holmes 
1966; Stilt Sandpiper Calidris himantopus, Jehl 1973; Whim-
brel Numenius phaeopus, Grant 1991; Curlew Numenius 
arquata, Berg 1992; Western Sandpiper and Semipalmated 
Sandpiper Calidris mauri and C. pusilla, McCaffery & 
Ruthrauff 2004, Sandercock et al. 1999). Polyandrous 
Arctic-breeding species such as the Red-necked Phalarope 
Phalaropus lobatus and the Red Phalarope P. fulicarius lay 

multiple clutches regularly and may replace about half of 
their lost clutches (Schamel & Tracy 1977, Schamel et al. 
2004). Replacement clutch laying may be more common 
than biologists perceive given the bimodal nature of nest 
initiation dates observed in many Arctic breeding shorebirds. 
The second peak in these distributions has been interpreted 
as evidence of replacement clutch laying (Holmes 1971, 
Pienkowski 1983, 1984, Underhill et al. 1993, this study). 
Such reports of replacement clutch laying have appeared in 
studies of different aspects of shorebird breeding ecology 
where methods were not adequate to specifically quantify 
clutch replacement.

From an ecological perspective, the ability to replace 
clutches suggests that time and energy constraints of Arctic-
breeding shorebirds may be more flexible than previously 
believed (Holmes 1966). Such flexibility may have important 
evolutionary implications. For example, the “replacement 
clutch hypothesis” proposes that polyandry in shorebirds 
evolved from birds laying multiple clutches in response to high 
predation pressure (Erckmann 1983, Pitelka et al. 1974).

From a demographic viewpoint, the failure to recognize 
replacement clutches may lead to incorrect estimates of 
breeding productivity (Green 1988, Thompson et al. 2001). 
Replacement clutches may compensate for a proportion of nest 
losses (Amat et al. 1999, Parker 1985) and contribute to an 
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In temperate and low latitudes, shorebird species commonly lay multiple clutches in a single breeding season 
either as replacement clutches or because adults are able to sequentially raise two or more broods. In contrast, 
non-polyandrous Arctic-breeding shorebirds are generally believed to lay a single clutch per breeding season. 
We monitored breeding shorebirds in Barrow, Alaska between 2003 and 2006. Over the four years, we found 
934 nests of 11 species. Of this total, we documented ten replacement clutches of Dunlin Calidris alpina (n = 5), 
Pectoral Sandpiper Calidris melanotos (n = 1), Semipalmated Sandpiper Calidris pusilla (n = 2), Red Phalarope 
Phalaropus fulicarius (n = 1), and American Golden Plover Pluvialis dominica (n = 1). The identification of 
replacement clutches relies on observing individually marked birds at nests whose period of activity did not 
overlap. Finding nests and timely banding of birds, two essential steps in identifying replacement clutches, 
may be complicated by high rates of nest mortality, study plot size and shape, and movement of birds into and 
out of study plots between nesting attempts. Our results suggested that these factors led to underestimation of 
the rate of replacement clutch laying in this shorebird community. We discuss factors affecting the propensity 
of birds to lay replacement clutches, our ability to detect these clutches, and their potential ramifications for 
monitoring breeding shorebird populations.


