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Social carnivores, such as wolves and coyotes, have 
distinct and well-defined home ranges.

Van Ballenberghe (1978)



Banff National Park



Scent marks provide important cues regarding the use 
of space by familiar and foreign packs.

Peters and Mech (1975)



David Mech, photo
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Moorcroft, Lewis 
and Crabtree (1999)
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Moorcroft and Lewis (2004), based on Crabtree (unpublished) 
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Hanford Arid 
Lands Ecosystem

Lamar Valley, 
Yellowstone
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Movement equation

Scent-marking 
equation with feedback 

Local averaging of 
scent mark in positive 
feedback response m

Zero flux boundary 
conditions

As ε, σ approach zero Turchin’s 
(1989) aggregation model is 
regained
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Density of Wolves – u(x,t)
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Linear analysis about the homogeneous solution                  yields a 
dispersion relation between the wave number k and the growth rate s
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Data from Dan Groebner (unpublished)
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Simulated movement paths

Simulated scent-mark densities
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Holgate home range model Pure territorial model

011 == vu γγ022 == vu γγ
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Lewis, White and Murray (1997)
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Moorcroft, Lewis and Crabtree (1999)
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Overall bias in movement direction Preferential movement direction
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Moorcroft and Lewis (2004)
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Moorcroft and Lewis (2004)
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Moorcroft and Lewis (2004)
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Badger territories near Oxford (based on Kruuk)
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Holgate home range model Pure territorial model
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Hoskinson and Mech (1986)
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model shows 
pure territorial 
behaviour 
with an 
interaction 
zone

1uγ

1vγ

2uγ

2vγ

1γ

2γ

( )0 ESS range home 22 == vu γγ ( )0 ESS  territorypure 11 == vu γγ

model mixedfor  ESS 

1vγ 2vγ

1uγ
2uγ

1γ

model mixedfor  Bpoint  ESS is zone
n interactioan ith behavior w al territoriPure

o: ESS value 
for γ1, given 
fixed γ2 values

x: ESS value 
for γ1, given 
fixed γ2 values



-����������	�� 	7���������
��"��	����������	� ���	���� 	��	������	�����	���	
 ��	����	���	����	����	��	��"��(	�����������	"�������	����	
���	������� 	 ����	����� ���	���������	����#���"� 	�����#
������	 ��������3

�� ���	���	��	� ���� 	��	����� �	�"�����	��������������	
����	��	��������	�������	�� 	�"�������	 ��������� 	"���3

�����������	� ���	����	��	 ��	�����	���	"�������	
��� ����	��	�������	�����#����	���� 	���	������	�� 	
���	��	�����+� 	������������	����	������	���� �3

0��	������	����	���	��	��� 	��	����	�"�����	
7'	�����(�	
��	�����+�	�����	�����������	���������	��	��	$'�������������	
������	����������3&

-������	 ���	"��2����	����� �/	����������	����	������	
 ���	����	0
�	�������	)�����	8A	������	���	?	�����*	��	
�������	$��� �	����&	"��������	 ��������	�� 	
�����+���	���"�� 	�����	���B������	���� 	 ���3


