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#��#��
������"#���� ��������� �� �#� ���	�������	 �!
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8����!� ��! �� ���- ��7��� ����9� �������� ,1A

Table 1. Variation in morphometric measurements
among pentands in immature (N = 161) and adult
(N = 65) Savi’s Warblers Locustella luscinioides

(results of Kruskal–Wallis tests).

Immatures Adults

H P H P

Wing length 2.809 0.902 10.955 0.089
Tail length 8.813 0.266 13.986 0.096
Head to bill 7.729 0.357 10.476 0.106

bill length
Bill length 6.546 0.465 6.314 0.389
Bill width 9.314 0.231 12.956 0.053
Bill height 6.637 0.468 6.314 0.389
Leg width 1 10.457 0.176 13.065 0.063
Leg width 2 9.887 0.964 3.599 0.731
Claw length 3.356 0.850 12.476 0.076
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Table 2. Body measurements (W – wing length, T – tail length, BTH – bill to head length, B – bill length,
BW – bill width, BH – bill height, LW1 – leg width 1, LW2 – leg width 2, C – claw length) of immature and
adult males and females of Savi’s Warblers Locustella luscinioides caught in northern Poland during au-
tumn migration in 2010–2011.

Immatures Adults
Me, Q

1
–Q

2
(N) Me, Q

1
–Q

2
(N)

Males Females Males Females

W 70
a
, 70–71 (98) 69

a
, 68–69 (60) 71

b
, 70–72 (33) 69

b
, 68–69 (28)

T 57
d
, 55–58 (87) 56

d
,54–57 (59) 59

c
,56–61 (28) 56

c
, 55–57 (28)

HTB 33.3
a
, 32.8–33.5 (101) 32.1

a
, 31.8–32.5 (60) 33.5

b
, 33.2–33.8 (33) 32.1

b
, 32.2–33.6 (32)

B 11.2
a
, 10.5–11.8 (101) 10.2

a
, 10.1–10.6 (60) 11.6

b
, 10.8–12.2 (33) 10.2

b
, 10.3–11.3 (32)

BW 3.6
a
, 3.4–3.9 (101) 3.3

a
, 3.2–3.4 (60) 3.7

b
, 3.6–3.9 (33) 3.3

b
, 3.3–3.5 (32)

BH 2.8
a
, 2.6–2.9 (101) 2.4

a
, 2.3–2.8 (60) 2.8

d
, 2.8–3.1 (33) 2.4

d
, 2.3–2.9 (32)

LW1 1.4
a
, 1.4–1.6 (101) 1.4

a
, 1.3–1.5 (60) 1.5

c
, 1.4–1.6 (33) 1.4

c
, 1.3–1.5 (32)

LW2 1.2, 1.1–1.2 (101) 1.2, 1.1–1.2 (60) 1.2, 1.1–1.2 (33) 1.2, 1.1–1.2 (32)
CL 7.4

a
, 7.0–7.6 (101) 6.6

a
, 6.5–7.0 (60) 7.3

b
,6.9–7.4 (33) 6.6

b
,6.5–7.0 (32)

Mann–Whitney U-tests: a,b = P � 0.001, c = P � 0.003, d = P = 0.03

Table 3. Body measurements of immature and adult of Savi’s Warblers Locustella luscinioides caught in
northern Poland during autumn migration in 2010–2011, with results of Mann–Whitney U-tests (M–W U-

test) for intersexual comparisons.

Variables Me, Q
1
–Q

2
(N) M–W U-test

Immatures Adults Z P

Wing length 70, 69–71 (161) 70, 68–72 (61) 0.486 0.626
Tail length 56, 55–58 (161) 57, 55–57 (61) 2.144 0.032
Head to bill length 32, 32–33 (161) 33.3, 32.4–33.7 (61) 2.847 0.004
Bill length 10.7, 10.1–11.3 (161) 11.0, 10.6–11.8 (61) 2.873 0.004
Bill width 3.5, 3.3–3.8 (161) 3.6, 3.3–3.8 (61) 0.858 0.391
Bill height 2.7, 2.4–2.8 (161) 2.8, 2.4–2.9 (61) 2.249 0.024
Leg width 1 1.4, 1.3–1.6 (161) 1.4, 1.3–1.6 (61) 0.549 0.582
Leg width 2 1.2, 1.1–1.2 (161) 1.2, 1.1–1.2 (61) 1.129 0.258
Claw length 7.1, 6.7–7.5 (161) 6.9, 6.5–7.3 (61) 2.217 0.026
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Table 4. Rank of linear models for sex discrimination in the Savi’s warbler Locustella luscinioides using
morphological parameters (W – wing length, T – tail length, BTH – bill to head length, B – bill length, BW –
bill width, BH – bill height, LW1 – leg width 1, LW2 – leg width 2, C – claw length) in adult and immature
birds based on Akaike’s Information Criterion corrected for small sample size (AIC

c
). Akaike’s weight (w) is

calculated from the set of models with �AIC
c
< 4. Bold models are proposed by the authors to sex the

Savi’s Warblers.

Rank Model �AIC
c

Akaike’s weights (w)

Immatures

1 Intercept + W + BTH + B + C 0.00 0.46

2 Intercept + W + T + BTH + B + BW + C 0.76 0.31
3 Intercept + W + T + BTH + B + BW + LW2 + C 2.18 0.15
4 Intercept + W + T + BTH + B + BW + LW1 + LW2 + C 3.76 0.07

Adults

1 Intercept + W + B 0.00 0.41

2 Intercept + W + T + BTH + B 0.70 0.29
3 Intercept + W + T + BTH + B + BW 1.60 0.19
4 Intercept + W + T + BTH + B + BW + BH 2.69 0.11
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Table 5. Probabilities of being male or female in relation to wing length and bill length in adult Savi’s War-
blers Locustella luscinioides. Bold areas indicates the probability of being male [or female (P

female
= 1 –

P
male

)] P > 0.90.

Wing length [mm]

Bill length [mm] 67 68 69 70 71 72 73 74

9.5 0.000 0.002 0.011 0.063 0.280 0.694 0.930 0.987

9.6 0.000 0.002 0.014 0.074 0.318 0.731 0.941 0.989

9.7 0.000 0.003 0.016 0.088 0.359 0.765 0.950 0.991

9.8 0.001 0.003 0.020 0.103 0.401 0.796 0.958 0.993

9.9 0.001 0.004 0.023 0.121 0.445 0.824 0.965 0.994

10.0 0.001 0.005 0.028 0.142 0.491 0.849 0.970 0.995

10.1 0.001 0.006 0.033 0.165 0.536 0.870 0.975 0.996

10.2 0.001 0.007 0.040 0.192 0.580 0.890 0.979 0.996

10.3 0.001 0.008 0.047 0.221 0.624 0.906 0.983 0.997

10.4 0.002 0.010 0.056 0.254 0.665 0.920 0.985 0.997

10.5 0.002 0.012 0.066 0.290 0.704 0.933 0.988 0.998

10.6 0.002 0.014 0.078 0.329 0.740 0.943 0.990 0.998

10.7 0.003 0.017 0.092 0.370 0.774 0.952 0.991 0.999

10.8 0.004 0.020 0.109 0.413 0.804 0.960 0.993 0.999

10.9 0.004 0.024 0.127 0.457 0.831 0.966 0.994 0.999

11.0 0.005 0.029 0.149 0.502 0.855 0.972 0.995 0.999

11.1 0.006 0.034 0.173 0.548 0.876 0.976 0.996 0.999

11.2 0.007 0.041 0.201 0.592 0.894 0.980 0.997 0.999

11.3 0.009 0.049 0.231 0.635 0.910 0.983 0.997 1.000

11.4 0.010 0.058 0.265 0.676 0.924 0.986 0.998 1.000

11.5 0.012 0.069 0.302 0.714 0.936 0.988 0.998 1.000

11.6 0.015 0.081 0.341 0.75 0.946 0.990 0.998 1.000

11.7 0.018 0.096 0.383 0.782 0.954 0.992 0.999 1.000

11.8 0.021 0.112 0.427 0.811 0.962 0.993 0.999 1.000

11.9 0.025 0.132 0.472 0.837 0.968 0.994 0.999 1.000

12.0 0.030 0.154 0.517 0.861 0.973 0.995 0.999 1.000

12.1 0.036 0.179 0.562 0.881 0.977 0.996 0.999 1.000

12.2 0.043 0.207 0.606 0.899 0.981 0.997 0.999 1.000

12.3 0.051 0.238 0.648 0.914 0.984 0.997 1.000 1.000

12.4 0.061 0.273 0.688 0.927 0.987 0.998 1.000 1.000

12.5 0.072 0.310 0.726 0.938 0.989 0.998 1.000 1.000

12.6 0.085 0.350 0.760 0.948 0.991 0.998 1.000 1.000

12.7 0.100 0.392 0.792 0.956 0.992 0.999 1.000 1.000

12.8 0.117 0.436 0.820 0.963 0.994 0.999 1.000 1.000

12.9 0.137 0.481 0.845 0.969 0.995 0.999 1.000 1.000
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