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Fig. 1. Exemplary photo of adult Curlew Sandpiper used in the analysis of plumage characteristics. The
areas of head and breast plumage analysed in the present study were marked with a dashed line.
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Table 1. Differences in mean linear body measurements of males (n = 164) and females (n = 222) of adult
Curlew Sandpipers. Lovich and Gibbons’ (1992) Sexual Dimorphism Index (SDI) is given.

Measurement [mm] Males Females t-test

Mean ± SD Range Mean ± SD Range t or t’ P SDI

Bill length 36.35 ± 1.74 32.8–42.6 39.55 ± 1.89 33.7–45.1 t = 16.91 < 0.001 0.088
Total head length 60.49 ± 1.77 56.3–66.1 63.74 ± 2.04 57.9–69.8 t = 16.27 < 0.001 0.054
Tarsus length 30.55 ± 1.01 28.3–33.3 31.63 ± 1.25 28.0–35.0 t’ = 9.32 < 0.001 0.034
Tarsus plus toe length 53.5 ± 1.62 49–57 55.1 ± 1.82 51–61 t = 8.98 < 0.001 0.030
Wing length 132.2 ± 2.59 127–140 133.5 ± 2.63 127–140 t = 5.02 < 0.001 0.010
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Fig. 2. Relationship between bill length and tarsus
length in males (black dots) and females (black cir-
cles) of adult Curlew Sandpipers. The ellipses
show the 95% prediction interval for a single new
observation for males (solid line) and females
(dashed line). The arrows indicate exceptionally
small females and large males whose sex was
doublechecked with a different set of primers.

Table 2. Discriminant functions for sex determination in adult Curlew Sandpipers. Effectiveness of given
functions was calculated with the Jackknife method. B – bill length, T – tarsus length, W – wing length.
Maximum difference in effectiveness among presented functions is given.

Discriminant function Standardized coefficients
Correctly sexed individuals of discriminant function

All Females Males Bill Tarsus Wing
length length length

D1 = 0.505·B – 0.113·T – 0.034·W – 27.374 81.4% 83.9% 78.9% 0.916 0.129 0.089
D2 = 0.513·B + 0.129·T – 23.596 81.3% 84.3% 78.3% 0.930 0.147 –
D3 = 0.537·B + 0.043·W – 26.173 82.0% 85.7% 78.3% 0.973 – 0.111
D4 = 0.552·B – 21.077 82.1% 85.3% 78.9% 1 – –

Maximum difference in effectiveness
between functions 0.8% 1.8% 0.6%
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Fig. 3. Distribution of discriminant scores for D4
discriminant function in A) males and B) females.
Grey bars – individuals sexed correctly, black bars
– individuals sexed incorrectly. Dashed line shows
discriminant values that allow for correct sex deter-
mination of 95% males and females.
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Fig. 4. Relationship between the total number
of bars, R/G ratio and R/W ratio with date in
the season in males (black dots) and females
(black circles) in the Curlew Sandpiper during
autumn migration. Black, solid lines represent
significant relationship of a given parameter
with a date in the season (GLM, P < 0.05),
thick – in males, thin in females. P – value for
the differences in a given parameter between
sexes is given. Seven outliers (4 males and 3
females) with a value of R/W below –2 were
excluded in order to improve readability of the
plot.
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Fig. 5. Relationship between A) R/G ratio and total number of bars and B) discriminant value (D4) and total
number of bars in males (black dots) and females (black circles) of adult Curlew Sandpipers. The ellipses
show the 95% prediction interval for a single new observation for males (solid line) and females (dashed
line).
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