
Explaining the findings 
at an individual level

Do the effects of competition 
depend on female temporal 
availability?

Does competition from 
increased density of immigrant 
males affect breeding 
success?

Are immigrant males stronger 
competitors than natals?



Individual models of 
breeding success

Annual breeding success, 
Failure to breed 
Duration of rut (days)

Age, Age2

Immigrant status
Number of immigrant 
males rutting
Variance in female oestrus 
date



Are immigrant males stronger 
competitors than natals?

F1,1379.4=11.63 p<0.01

F1,1761.4=16.89 p<0.01

Difficulty in assigning paternities 

to unsampled males?



NO INTERACTION

(Immigrant: F1,258.8=8.22, p=0.004)

F1,1554.3=6.00, p=0.014

Immigrants and Natals



Does competition from increased density of 
immigrant males affect breeding success?

F1,1785.6=13.6, p<0.01

low comp.

F1,1901=8.29, p<0.01

high comp.



And shorter rut durations for 
immigrants…
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Do the effects of competition depend on female 
temporal availability?

High competition: instability in harem holding coupled with increased variance 
in oestrus dates widens the group of males with access to females

Low competition: variance in female availability allows 
dominant males to monopolize oestrous females



Number of 
(immigrant) males 
rutting

Opportunity for sexual selection

OSR and competition for mates

Temporal availability of 
females

Ability of dominant 
males to control access 
to females

Competitive differences 
between immigrant and natal 
males



Conclusions: competition and 
temporal female availability

Ims (1988): variance in mating success 
decreases with a male-biased sex ratio  
when females are asynchronous

Say 2001 PRSB

Mendoza-Cuenca and Macias-
Ordonez 2010 Behav.Ecology



Future Questions
Why did we find no significant effects of climate?
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Correlation matrix



Sampling bias?

Immigrants and Natals

No interaction, no effect of immigrant
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Univariate results
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F1,33=12.64, p<0.01 F1,33=5.97, p=0.02

F1,33=4.81, p=0.04 F1,33=36.66, p<0.01
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