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Goals of the project
• Create a realistic simulation of social group 

formation in relation to resource availability

• Understand what kinds of behavioral rules 
make it possible to form social groups based 
on group defense of resources

• Test the Resource Dispersion Hypothesis 
using the resulting model

fieldTest



Scope

• Assumes resource 
acquisition is the primary 
motivator of behavior 

• Inspired by prairie dogs, but 
works for any organism that 
displays group defense of 
territory based on food 
availability

• Food located on two-
dimensional, bounded grid

How fieldTest works:



Spatially 
explicit, 
individual-
based

Food 
regrows at 
specified 
rate

How fieldTest works:



Accept a 
new group 
member/
form a 
group

recent success at acquiring resources

HIGH

LOWHow fieldTest works:

Relocate home 
range in relation to 
acquisition history

Repel non-group 
members who 
invade my territory

Leave my 
current group

Search for food by 
randomly relocating 
my home range to a 
nearby area



Groups form 
based on 
prolonged 
sharing of 
territory

Individuals 
reorient their 
territory 
based on 
where food 
is found

How fieldTest works:



Groups form 
and will 
defend 
against 
invading 
“floater” 
individuals

Final Output:
• Number of groups
• Group sizes
• Territory Sizes
• Number of floaters

How fieldTest works:



Predictions of the RDH:
1. Group size and territory size are 

independent.
2. The more heterogeneous the resource 

distribution, the larger the territory size of 
each group.

3. The more heterogeneous the resource 
distribution, the larger the group size.

4. The greater the abundance of resources, 
the larger the group size supported.



Resource 
Dispersion 
Hypothesis

fieldTest

Nature of 
information available 
to individuals

Global, 
complete

Local, 
incomplete

Nature of 
space

All heterogeneity 
assumed identical

Heterogeneity 
specific to particular 

landscape

Nature of 
outcomes Deterministic Probabilistic

Comparing the RDH with fieldTest:



Testing the RDH with fieldTest:

Three different food abundances:
Food regrowth rates of 5%, 10%, 15%

Patch Scale = 11

Patch Scale = 33

100x100 grids

100 grids tested



Want to know more?How fieldTest works:



RDH: Group size and territory size are 
independent.

RDH and fieldTest disagree
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Regrowth = 10%

R2 = 0.60, P < 0.001
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Regrowth = 15%

R2 = 0.32, P < 0.001
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Regrowth = 5%

R2 = 0.75, P < 0.001



RDH: The more heterogeneous the resource distribution, 
the larger the territory size of each group.

RDH and fieldTest disagree
Regrowth = 5%

R2 = 0.54, P < 0.001
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Regrowth = 10%
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R2 = 0.19, P < 0.001

Regrowth = 15%
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R2 = 0.00, P < 0.500



RDH: The more heterogeneous the resource 
distribution, the larger the group size.

RDH and fieldTest agree

Regrowth = 10%

R2 = 0.69, P < 0.001
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Regrowth = 15%
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R2 = 0.59, P < 0.001

Regrowth = 5%
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R2 = 0.81, P < 0.001



RDH: The greater the abundance of resources, 
the larger the group size supported.

Slope Intercept R2

5%
regrowth 20.5 -0.16 0.81

10% 
regrowth 26.4 0.76 0.69

15% 
regrowth 32.1 0.92 0.59
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RDH and 
fieldTest 

agree



In vivo tests of the RDH:



Conclusions
• In contrast to the RDH, fieldTest predicts that group 

size and territory size should covary.
• In contrast to the RDH, fieldTest predicts that territory 

size has a complex relationship to resource 
heterogeneity that depends of the relative food 
abundance.

• In agreement with the RDH, fieldTest predicts that 
group size increases with resource heterogeneity.

• In agreement with the RDH, fieldTest predicts that 
group size increases with resource abundance.

• Particular landscapes may contain spatial 
idiosyncrasies that produce social grouping patterns 
at odds with RDH predictions.
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