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ABSTRACT 
 
Dispersal is ultimately a process by which populations exchange 

genetic material, escape unfavorable conditions, and rescue each other 
from local extinction. Due to its apparent impact on behaviour and 
physical condition of individuals, a major contributing factor to their 
probability of dispersal is the level of density-dependence. This 
phenomenon may affect organisms at multiple life stages, so the 
ultimate effect of density may not become apparent until the life stage 
where dispersal occurs. Therefore, the effect of tadpole density on the 
growth, survival and behaviour of individuals over multiple life stages 
was examined to determine if their dispersal is ultimately impacted, in 
an isolated population of Fowler’s toads, Anaxyrus fowleri. 

By raising tadpoles at eight density levels, I was able to show strong 
negative correlations between density and tadpole growth rate, size at 
metamorphosis, as well as a delayed timing to metamorphosis. The 
behaviour, or activity level, of tadpoles showed to increase with 
density as a response to increased competitive behaviour, but activity 
level declined with density when examining the same groups at the 
next life stage, called toadlet. This suggested that tadpole density may 
negatively impact individual competitiveness at later life stages, as a 
carryover effect.  

Next, I examined individual jumping ability, or endurance at the 
toadlet stage, and did not find a strong relationship with density. 
However, there was a significant positive relationship with body size, 
suggesting that tadpole density may only effect endurance secondarily 
at this life stage since body size is still density-dependent. 
Interestingly, these tested endurance levels did not reflect a better 
dispersal ability when those individuals were released into their natural 
habitat. Rather, having an intermediate body size better predicted 
dispersal and movement rates. This interesting result may suggest that 
body size plays an important role in amphibian dispersal decisions, 
where very large and thus competitive individuals choose to remain 
local since the environment proved to be good for their growth and 
development up to this point. Conversely, very small individuals 
choose to remain local because they are physically not able effectively 
move throughout the environment. 

Finally, I used the information gathered for size-dependent 
dispersal probabilities, and calculated the populations density-
dependent dispersal rates using historical data, to inform model 



simulations to predict the extinction risk of this Fowler’s toad 
population. I discovered that this population has a quadratic 
relationship between dispersal probability and population density, 
where very low and very high densities coincided with the highest 
dispersal rates. Additionally, I was able to predict a low extinction 
risk for the population if carrying capacity was kept at a minimum of 
16 toads, however if continuous habitat management, which translates 
into continuous habitat disturbances, were to be employed on a short 
7-year cycle, extinction risk could be as high as 78%. 

Human activities, including fragmentation and restoration, 
continue to impact the animals living in the surrounding 
environment. As dispersal is a key process that can save many 
populations from local extinctions it is important to understand how 
movement is restricted on a species-specific level. My thesis 
provides a detailed examination of density-dependence and 
movement capabilities across multiple life stages in a pond 
breeding amphibian and advances our understanding of how density 
itself can impact dispersal under different mechanisms. 
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