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Radius length HDS model parameters Density
/ site area (males/10 ha)

� � p

Log SD = 3.5,

effective detection

radius c 47 m

200 m / 12.57 ha –1.63 (–2.85; 0.76) 0.03 (–3.56; 7.24) 3.49 (3.28; 3.69) 0.94 (0.47; 1.69)

180 m / 10.18 ha –1.42 (–2.80; 0.97) –0.36 (–3.76; 7.28) 3.49 (3.28; 3.69) 0.94 (0.47; 1.69)

160 m / 8.04 ha –1.16 (–2.75; 1.20) –0.76 (–4.02; 7.25) 3.49 (3.28; 3.69) 0.94 (0.47; 1.68)

140 m / 6.16 ha –0.90 (–2.69; 1.47) –1.12 (–4.30; 7.21) 3.49 (3.28; 3.69) 0.95 (0.47; 1.70)

120 m / 4.52 ha –0.59 (–2.63; 1.78) –1.52 (–4.65; 7.13) 3.49 (3.28; 3.72) 0.95 (0.46; 1.71)

100 m / 3.14 ha –0.22 (–2.38; 2.14) –1.96 (–5.05; 6.37) 3.49 (3.27; 3.75) 0.96 (0.45; 1.72)

80 m / 2.01 ha 0.23 (–2.14; 2.59) –2.50 (–5.60; 1.64) 3.49 (3.22; 3.94) 0.95 (0.42; 1.78)

60 m / 1.13 ha 2.01 (–1.77; 3.16) –4.08 (–6.35; 0.26) 3.49 (3.09; 6.97) 0.96 (0.37; 1.86)

40 m / 0.50 ha 3.89 (–1.41; 3.95) –6.07 (–7.11; –0.06) 3.60 (2.70; 7.48) 0.96 (0.34; 2.59)

Log SD = 4,

effective detection

radius c 77 m

200 m / 12.57 ha –2.08 (–2.61; 0.78) 1.46 (–3.23; 7.73) 4.01 (3.87; 4.13) 0.95 (0.65; 1.36)

180 m / 10.18 ha –1.91 (–2.56; 1.00) 0.62 (–3.46; 7.67) 4.00 (3.87; 4.14) 0.96 (0.65; 1.37)

160 m / 8.04 ha –1.68 (–2.45; 1.23) 0.07 (–3.74; 7.21) 4.00 (3.87; 4.16) 0.96 (0.63; 1.35)

140 m / 6.16 ha –1.46 (–2.30; 1.50) –0.40 (–4.00; 6.08) 4.00 (3.85; 4.20) 0.96 (0.62; 1.41)

120 m / 4.52 ha –1.11 (–2.09; 1.80) –0.90 (–4.35; 1.56) 4.01 (3.81; 4.26) 0.95 (0.60; 1.41)

100 m / 3.14 ha –0.71 (–1.85; 2.17) –1.46(–4.79; 0.45) 4.00 (3.75; 4.47) 0.96 (0.58; 1.46)

80 m / 2.01 ha –0.14 (–1.51; 2.62) –2.16 (–5.34; –0.12) 3.99 (3.65; 6.08) 0.96 (0.51; 1.56)

60 m / 1.13 ha 0.73 (–1.33; 3.18) –3.08 (–5.95; –0.58) 4.03 (3.37; 7.85) 0.96 (0.52; 1.81)

40 m / 0.50 ha 3.90 (–1.18; 3.96) –5.81 (–6.93; –0.50) 4.21 (2.81; 7.70) 1.01 (0.45; 2.59)

Log SD = 4.275,

effective detection

radius c 100 m

200 m / 12.57 ha –2.09 (–2.52; –0.07) 1.35 (–2.31; 7.82) 4.28 (4.16; 4.40) 0.95 (0.71; 1.24)

180 m / 10.18 ha –1.91 (–2.43; 0.19) 0.58 (–2.61; 7.47) 4.28 (4.15; 4.41) 0.95 (0.70; 1.27)

160 m / 8.04 ha –1.67 (–2.27; 1.04) 0.01 (–3.29; 3.53) 4.28 (4.13; 4.45) 0.95 (0.68; 1.30)

140 m / 6.16 ha –1.40 (–2.07; 1.45) –0.49 (–3.73; 1.37) 4.27 (4.10; 4.52) 0.95 (0.65; 1.32)

120 m / 4.52 ha –1.09 (–1.84; 1.79) –0.94 (–4.22; 0.61) 4.27 (4.03; 4.68) 0.95 (0.63; 1.37)

100 m / 3.14 ha –0.68 (–1.63; 2.18) –1.45 (–4.71; 0.03) 4.26 (3.95; 5.35) 0.96 (0.58; 1.43)

80 m / 2.01 ha –0.22 (–1.38; 2.63) –1.99 (–5.27; –0.30) 4.27 (3.79; 7.94) 0.96 (0.57; 1.55)

60 m / 1.13 ha 0.42 (–1.18; 3.19) –2.72 (–5.84; –0.55) 4.29 (3.49; 7.93) 0.98 (0.57; 1.77)

40 m / 0.50 ha 3.90 (–1.18; 3.97) –5.78 (–6.87; –0.58) 4.32 (2.90; 7.66) 1.06 (0.50; 2.48)

Log SD = 4.5,

effective detection

radius c 120 m

200 m / 12.57 ha –2.11 (–2.48; –1.28) 1.34 (–0.64; 7.54) 4.45 (4.33; 4.57) 0.96 (0.71; 1.23)

180 m / 10.18 ha –1.90 (–2.35; –1.03) 0.57 (–1.15; 6.40) 4.44 (4.31; 4.62) 0.96 (0.71; 1.24)

160 m / 8.04 ha –1.65 (–2.17; –0.59) –0.01 (–1.69; 1.98) 4.44 (4.28; 4.66) 0.95 (0.70; 1.27)

140 m / 6.16 ha –1.38 (–1.95; 0.02) –0.49 (–2.45; 0.90) 4.45 (4.24; 4.78) 0.95 (0.67; 1.30)

120 m / 4.52 ha –1.09 (–1.73; 1.27) –0.94 (–3.61; 0.27) 4.44 (4.18; 5.16) 0.95 (0.63; 1.37)

100 m / 3.14 ha –0.72 (–1.55; 2.15) –1.48 (–4.56; –0.15) 4.44 (4.04; 7.99) 0.95 (0.60; 1.43)

80 m / 2.01 ha –0.23 (–1.32; 2.62) –1.97 (–5.19; –0.45) 4.43 (3.85; 8.16) 0.96 (0.61; 1.55)

60 m / 1.13 ha 0.42 (–1.15; 3.19) –2.68 (–5.76; –0.69) 4.40 (3.49; 8.10) 0.99 (0.60; 1.82)

40 m / 0.50 ha 3.90 (–1.00; 3.97) –5.78 (–6.87; –0.53) 5.21 (2.90; 7.72) 1.01 (0.50; 2.34)
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Log SD = 4.75,

effective detection

radius c 144 m

200 m / 12.57 ha –2.13 (–2.41; –1.73) 1.36 (0.02; 7.58) 4.75 (4.61; 4.93) 0.95 (0.76; 1.18)

180 m / 10.18 ha –1.91 (–2.26; –1.45) 0.59 (–0.52; 2.71) 4.75 (4.58; 5.00) 0.96 (0.74; 1.21)

160 m / 8.04 ha –1.68 (–2.06; –1.05) 0.02 (–1.08; 1.36) 4.74 (4.54; 5.17) 0.95 (0.71; 1.24)

140 m / 6.16 ha –1.41 (–1.86; –0.61) –0.46 (–1.73; 0.67) 4.75 (4.46; 5.49) 0.95 (0.69; 1.26)

120 m / 4.52 ha –1.08 (–1.65; 0.60) –0.93 (–3.03; 0.17) 4.76 (4.34; 7.96) 0.95 (0.68; 1.31)

100 m / 3.14 ha –0.71 (–1.42; 2.13) –1.41 (–4.45; –0.28) 4.77 (4.20; 8.67) 0.95 (0.69; 1.39)

80 m / 2.01 ha –0.27 (–1.23; 2.62) –1.92 (–5.10; –0.62) 4.74 (3.96; 8.42) 0.97 (0.69; 1.51)

60 m / 1.13 ha 0.42 (–1.07; 3.19) –2.62 (–5.74; –0.74) 4.69 (3.56; 8.10) 1.01 (0.67; 1.72)

40 m / 0.50 ha 3.90 (–1.09; 3.97) –5.65 (–6.77; –0.72) 5.25 (2.90; 7.70) 1.07 (0.56; 2.38)

Log SD = 5,

effective detection

radius c 160 m

200 m / 12.57 ha –2.12 (–2.33; –1.87) 1.33 (0.36; 4.78) 5.01 (4.83; 5.31) 0.95 (0.76; 1.17)

180 m / 10.18 ha –1.91 (–2.17; –1.58) 0.59 (–0.21; 1.72) 5.01 (4.76; 5.50) 0.95 (0.75; 1.19)

160 m / 8.04 ha –1.68 (–1.98; –1.22) 0.04 (–0.82; 0.91) 5.01 (4.70; 5.88) 0.95 (0.73; 1.21)

140 m / 6.16 ha –1.40 (–1.79; –0.70) –0.46 (–1.49; 0.35) 5.00 (4.63; 7.94) 0.95 (0.72; 1.24)

120 m / 4.52 ha –1.08 (–1.58; –0.05) –0.93 (–2.28; –0.03) 5.03 (4.45; 8.52) 0.95 (0.72; 1.32)

100 m / 3.14 ha –0.70 (–1.43; 2.04) –1.41 (–4.39; –0.34) 5.03 (4.30; 8.94) 0.97 (0.72; 1.37)

80 m / 2.01 ha –0.27 (–1.21; 2.62) –1.89 (–5.08; –0.60) 4.96 (4.01; 8.50) 0.98 (0.71; 1.56)

60 m / 1.13 ha 0.38 (–1.15; 3.20) –2.60 (–5.75; –0.66) 4.90 (3.59; 8.13) 1.02 (0.65; 1.79)

40 m / 0.50 ha 3.90 (–1.11; 3.97) –5.70 (–6.72; –0.68) 5.16 (2.90; 7.70) 1.12 (0.56; 2.43)
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4����,����
�����������������(��)������������������������������������� ��������������������?�����������+�<�9����+
,#�%���E=��������������������������� )��  �����������������������������E= � ����1��1���������������7���� �����)
����� � /����������+ � /�����������+ � /������������8����������������/������������������)�� ��������� �������� ���	+
�������/������������������)�� ���������������������������,	+����������������� �������������������������������������
������������������������/���������+��"�/���"���+��* �/��* �������+������/���������

Model Effects; Number of zones
detection 2 4 5 8 10 20
function

Zone width
100 m 50 m 40 m 25 m 20 m 10 m

1 { �
habitat

, �., p. }; hn 682.745 862.744 936.696 1084.022 1153.188 1364.458
2 { �

habitat
, �., p. }; hz 683.611 862.304 940.004 1085.401 1155.723 1366.800

3 { �
habitat

, �., p. }; exp 688.444 876.215 947.080 1095.075 1162.962 1374.066
4 { �

habitat
, �., p. }; unif 730.840 940.215 1012.370 1163.308 1234.758 1447.231

5 { �
habitat

, �
survey

, p. }; hn 684.256 864.281 938.207 1085.827 1155.001 1366.275
6 { �

habitat
, �

survey
, p. }; hz 684.351 862.977 940.646 1086.552 1156.922 1367.876

7 { �
habitat

, �
survey

, p. }; exp 690.183 877.859 948.725 1096.914 1164.817 1375.918
8 { �

habitat
, �

survey
, p. }; unif 731.568 941.318 1012.998 1164.315 1235.765 1448.238

Top model AIC � 0.390 0.346 0.556 0.457 0.543 0.528

4����:��9���������������������������� )��  ��������
��������������������������������������������������������������
7������������������  ��	�$-.��������������������������������5��6�����5�"6�������������������������������������������
������"���+���� �������	+ � /������������������������������������������������+��������	+ � /������������ ���������
����������	+� �/�
������������������������������������	+����������������������������/������������������������������������
�����	�������������������������� ����#���������������������������������-#��������"���������������������������� ������	
 ������������������"���������������������������������������%,��$-.�=E������F�,�#0	�

Number Top model Parameter estimates Effective Density

of zones detection

/ zone Abundance, � Availability, Detection, radius

width � p

Habitat: Habitat: Habitat: Habitat:

optimal poor optimal poor

2 / 100 m { �
habitat

, �., p. }; hn –2.16 –5.21 7.29 4.49 119.3 1.15 0.09

(–2.39; –1.92) (–12.40; –3.83) (1.53; 9.64) (4.35; 4.61) (106.0; 130.8) (0.89; 1.47) (0.00; 0.21)

4 / 50 m { �
habitat

, �., p. }; hz –2.26 –5.50 4.19 4.75 117.6 0.92 0.08

(–2.55; –1.92) (–13.07; –3.88) (0.46; 9.61) (4.56; 4.90) (106.9; 126.4) (0.67; 1.22) (0.00; 0.19)

5 / 40 m { �
habitat

, �., p. }; hn –2.12 –5.24 7.06 4.46 118.0 1.19 0.10

(–2.34; –1.87) (–12.81; –3.69) (1.56; 9.36) (4.34; 4.57) (106.8; 128.8) (0.96; 1.47) (0.00; 0.25)

8 / 25 m { �
habitat

, �., p. }; hn –2.16 –4.77 7.48 4.47 119.2 1.14 0.10

(–2.46; –1.94) (–5.88; –3.72) (2.30; 9.62) (4.37; 4.56) (109.3; 127.1) (0.85; 1.42) (0.01; 0.24)

10 / 20 m { �
habitat

, �., p. }; hn –2.10 –5.15 7.75 4.45 116.7 1.23 0.10

(–2.30; –1.88) (–11.99;–3.75) (4.07; 9.50) (4.35; 4.56) (107.9; 127.3) (1.00; 1.51) (0.00; 0.24)

20 / 10 m { �
habitat

, �., p. }; hn –2.15 –5.18 7.48 4.47 119.0 1.16 0.09

(–2.40; –1.96) (–12.91; –3.71) (1.72; 9.62) (4.38; 4.56) (110.0; 127.7) (0.91; 1.40) (0.00; 0.24)
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