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Date of 
survey 

Altitude 
[m] m Perception 

bias 
Surface 

time g(0) esw [m] 

20.03.01 76 26 0.88 0.56** 0.49 92*** 
26.05.01 183 102 0.55 0.57 0.31 164 
26.06.01 183 98 0.65 0.52 0.34 195 
23.07.01 76 23 0.44 0.56 0.25 92*** 
21.08.01 76 36 0.58 0.51 0.30 136 
24.11.01 76 18 0.50 0.56** 0.28 92*** 
12.03.02 76 18 0.47 0.56** 0.26 92*** 
24.03.02 76 23 0.80 0.56** 0.45 129 
21.04.02 76 32 0.64 0.64 0.41 92*** 
02.06.02 76 73 0.68 0.52 0.35 113 
05.07.02 76 12 0.82 0.56 0.46 92*** 
16.08.02 76 76 0.84 0.51 0.43 151 
20.03.03 76 21 0.44 0.56** 0.25 92*** 
13.04.03 76 45 0.60 0.64 0.38 92*** 
17.06.03 76 75 0.79 0.52 0.41 78 
14.07.03 76 31 0.52 0.56 0.29 92*** 
10.09.03 76 20 0.65 0.56** 0.36 92*** 
25.03.04 76 35 0.63 0.56** 0.35 92*** 
16.04.03 76 70 0.76 0.64 0.48 77 
29.05.04 76 118 0.65 0.57 0.37 72 
22.07.04 76 65 0.84 0.56 0.47 113 
09.10.04 76 11 0.91 0.56** 0.51 92*** 
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required number of surveys (5 transects)
April 2003 n = 1 April 2004, n = 1 May 2003, n = 1 Jun 2003, n = 1 Jul 2004, n = 1

10% 183 40 54 54 39
20% 53 12 21 18 12
30% 20 5 9 7 5
40% 11 3 4 4 3
50% 7 2 2 2 2

percentages of 
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required number of surveys (5 transects)
Apr,May,Jun n = 11 May,Jun,Jul, n = 10 Jun,Jul,Aug n = 9 Jul,Aug,Sep, n = 6

10% 9 9 13 23
20% 3 3 4 7
30% 1 2 2 3
40% 1 1 1 2
50% 1 1 1 1

percentages of 
divergence
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high winged, double 
engine aircraft (e.g. 
Partenavia P68)

ship (minimum 30m 
long, observer heigth 
>5m

ship (also smaller 
ships)

observer heigth > 30m 
(platform/coast/...) T-POD / PCL

�
���
��

data collection 3 observer 4 observer 1 observer 1-2 observer
1 technician + 1 assistant per 
maintenance a 1-2 days

well-rehearsed team for 
telemetry

well-rehearsed team for 
telemetry

well-rehearsed team for 
telemetry

well-rehearsed team for 
telemetry 2 observer

1-2 observer, 1 
photographer/ 
technician

data analysis 1 scientist 1 scientist 1 scientist 1 scientist 1 scientist 1 scientist 1 scientist 1 scientist 1 scientist 1 scientist 1 scientist
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seastate 0-3, only during 
day time

seastate 0-2, only 
during day time

seastate 0-5 
independent of 
daylight

seastate 0-2, only 
during day time

seastate 5-7, dependent to 
substrat & shiptraffic, 
independent of daylight low low low low seastate 0-5, low tide

seastate 0-2 for small 
ceatacean
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unit
density/animals per 

transect
density/animals per 

transect
animals per transect 

(density) animals per time
presence/absence (="detection 

positive time")
coverage high moderate moderate-high low very low complete homerange complete homerange complete homerange up to 50 km high na

500-1000 transect 
kilometres per day

80-120 transect 
kilometres per day

160-240 transect 
kilometres per day sight radius (~1000m)

effective detection range <400m 
per device without limitation without limitation without limitation

dependent on antenna 
and transmitter range

from a population point 
of view -

resolution low very low very low very low very low very low high high high high na

(>2 km, dependent on 
transect length and 
interval)

(>2 km, dependent 
on transect length 
and interval)

(>2 km, dependent on 
transect length and 
interval)

dependent on no. of 
observer/platforms

dependent on no. of devices in 
an specific area Argos-positions only for resting animals

������
��� � 
�� ���� ���� � �� 	 �
 �� � 	 � ��� � �� 	 �
�
� 
���� �� � �� � 	 � ��� � ��� 

��� � ���� 
��� �� �� � �
� ��� 

��� �� �� ��� � 
� � � � ��� �

� � � � � �
� �	 
�� 	 ��� ��� �

� � 	 � ��� � � � � �� ���
coverage low low low low-moderate 100% high high high moderate low high

= observation time/ total 
time of the year

= observation time/ 
total time of the year

= observation time/ 
total time of the year

= observation time/ total 
time of the year

= observation time/ total time of 
the year limited by batterylife limited by batterylife limited by batterylife limited by battery life

= observation time/ total 
time of the year whole lifetime

resolution low very low low very low very high moderate moderate high high low very low

between single surveys
time between two surveys 
(>1day)

time between two 
surveys (>1day)

time between two 
surveys (>0.5 day)

time between two 
surveys (>1day)

time between consecutive clicks 
= �s; time between encounters 
> 10min

limited by surface rate 
and sattelite coverage

limited by surface rate 
and sattelite coverage

limited by surface rate and 
sattelite coverage limited by surface rate limited by no. of surveys na

within single surveys na low-moderate low-moderate high high na na na na high na

� ��
�
�������
���
���������
������� � � � very high moderate moderate very low

low-moderate (dependent to no. 
of devices)

dependent on no. of 
animals und lenght of 
recorded time (normally 
low)

dependent on no. of 
animals und lenght of 
recorded time (normally 
low)

dependent on no. of animals 
und lenght of recorded time 
(normally low)

dependent on no. of 
animals und lenght of 
recorded time (normally 
low) very high moderate-high

!��
� ���� ���� ���� � �� 	 �
 �� � 	 � ��� � �� 	 �
�
� 
���� �� � �� � 	 � ��� � ��� 

��� � ���� 
��� �� �� � �
� ��� 

��� �� �� ��� � 
� � � � ��� �

� � � � � �
� �	 
�� 	 ��� ��� �

� � 	 � ��� � � � � �� ���

classifiable behaviour

swimming (without and 
with direction), diving, 
resting at the surface, 
fast swimming at the 
surface (flying)

swimming (without 
and with direction), 
diving, resting at the 
surface, fast 
swimming at the 
surface (flying) maybe prey catching

swimming (without and 
with direction), diving, 
resting at the surface, 
fast swimming at the 
surface (flying), spy 
hopping

feeding, travel orientation, social 
behaviour, (sea bed orientation) nothing nothing

dive duration, dive depth, 
resting behaviour, pitch- and rol 
angle, swim speed, dive 
speed, echolocation nothing nothing

swimming (without 
and with direction), 
diving, resting at the 
surface, fast 
swimming at the 
surface (flying), spy 
hopping

Quality of behavioural 
observations low moderate

future research 
needed high moderate-high na na very high na na high
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