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Introduction

The traditional way of estimating hatching success by the 
crude proportion of nests found that were successful gives 
misleading results if not all clutches have been found as early 
as the start of the breeding stage. When clutches are found 
part-way through the breeding stage, periods during which 
the clutches are at risk of being lost are missed and hatch-
ing success will usually be overestimated (Beintema 1992, 
Green 1989). An alternative and well established method of 
estimating hatching success is the Mayfield method (Mayfield 
1961, 1975). The number of days that clutches have been 
under control (C) (i.e. under observation) and the number 
of days during which clutches have been lost (L) allow us 
to calculate daily loss rates. The survival probability S for 
a period of B days (usually egg laying + incubation phase) 
can be estimated as:

S = (1–L/C)B

The Mayfield method is considered to offer a robust and 
realistic estimate of true hatching success (Beintema 1992, 
1996). If applied to the same set of data, estimates derived 
by the traditional method may differ considerably from those 
derived by the Mayfield method (Beintema 1996). Thus it is 
difficult to compare estimates of hatching success calculated 
by different methods. Many old data on hatching success were 
calculated by the traditional method while more recent studies 
are usually based on the Mayfield method. Meanwhile, more 
alternative methods have become available (Shaffer 2004). 
In order to improve the comparability of old and new studies 
Green (1989) used a theoretical approach. He developed a 
graphical tool to “correct” results derived by the traditional 
method. He presented evidence that his corrections resulted 
in meaningful results in the case of the hatching success of 
Common Snipes Gallinago gallinago in Britain.

In this study I used an empirical approach for transposing 

hatching rates derived by the traditional method into May-
field hatching rates. This study was motivated by the need 
to compare many old and mostly unpublished datasets for 
an overview of breeding success and survival of meadow 
birds (Hötker et al. 2007, Roodbergen et al. in prep.). I used 
published and unpublished data (archive of Michael-Otto-
Institute) for shorebirds (Charadrii) breeding on grassland 
habitats in central and western Europe (meadow birds). Most 
species have a roughly similar breeding biology. They lay 
3–4 eggs per clutch; they nest on the ground in open habitats, 
and mostly both sexes share incubation (except in the Ruff 
Philomachus pugnax). I chose studies that either gave both 
traditional estimates and Mayfield estimates of hatching rates 
or allowed the calculation of one or the other. 

Methods

Altogether I found 139 suitable datasets (15 for Eurasian Oys-
tercatcher Haematopus ostralegus, 85 for Northern Lapwing 
Vanellus vanellus, 2 for Dunlin Calidris alpina, 1 for Ruff, 
21 for Black-tailed Godwit Limosa limosa, 4 for Eurasian 
Curlew Numenius arquata, and 11 for Redshank Tringa 
totanus). A suitable dataset consisted of both traditional and 
Mayfield estimates of hatching success for at least one species 
in one year. Besides my own data, the following sources were 
used: Beintema (1996), Bellebaum (2002), Blühdorn (2002), 
Bruns (2004), Bruns et al. (2005), Christiansen (1995), Currie 
& Valkama (1999), Galbraith (1988), Jeromin et al. (2006), 
Lutz (2005), Mitschke (2000), Ottvall (2005), Pfützke (2005, 
2006), Salek (1992), Smart et al. (2006), Sommer (1994), 
and Thorup (1998).

I calculated the differences between traditional and May-
field estimates for each dataset. The distribution of these 
differences did not significantly differ from a normal dis-
tribution (Kolmogorov–Smirnov test; d = 0.12; p > 0.20). 
In the next step I used an ANOVA to test whether the factor 
“species” had an effect. “Species” had a significant effect 
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The traditional way of estimating hatching success by the crude proportion of nests found that were successful 
often gives misleading results. I compared the results of the traditional method with the results of the Mayfield 
method in 139 datasets of meadow birds (Eurasian Oystercatcher Haematopus ostralegus, Northern Lapwing 
Vanellus vanellus, Dunlin Calidris alpina, Ruff Philomachus pugnax, Black-tailed Godwit Limosa limosa, 
Eurasian Curlew Numenius arquata and Redshank Tringa totanus). On average the traditional method 
considerably over-estimated hatching success. I propose the following equation to correct the hatching success 
data of meadow birds: 

HM = 0.0073 H2
T + 0.2367 HT + 3.8016

(where HM = Hatching success estimated according Mayfield and HT = Hatching success estimated according 
the traditional method).


