
Range Boundaries 

Physical factors that play a 
role in limiting distributions 
include: 

1. Temperature regime. 

2. Water availability. 

3. Soil and water chemistry. 





Many birds (and mammals) seem to be limited in the 
northern extent of their distribution by cold 
temperatures.. 



Physical limiting factors 
Temperature 
 
• Eastern phoebe winter range (food limited) 



 
Soil Moisture 
 
          • Xerophytes 
          – Full sunlight in dry soils 
 
 
 
 
 
                                       • Mesophytes 
                                           – Wetter and more shaded 
                                              environments 

Physical limiting factors 



Physical limiting factors 
Solar radiation – light limitation 

heliophytes 
 
sciophytes 



Slope Aspect 



Treeline in Yosemite National Park, California 

Timberline  
 
  





Trees at timberline 
may live for a long 
time, with very slow 
growth and 
infrequent 
reproduction. 

 

Bristlecone pines 
may live for 
thousands of years, 
but grow very 
slowly. 

Bristlecone pine 



Eurythermal 
 
Euryhaline 

The desert pupfish Cyprinodon nevadensis  



Salt marsh and estuaries 



Some specialized organisms can be found in places that are 
not habitable for most animals.  Great Salt Lake of Utah 
supports only two macroscopic inverts, the brine 
“shrimp” (Artemia salina) and the larvae of the brine fly 
(Ephydra cinerea).  Many other inverts are found in the 
freshwater streams that empty into the lake, but cannot 
tolerate the high salinity of the lake itself. 



High temperature à Oxygen depletion 



• Fire, volcanism, floods, hurricanes, etc. 
 

• Great impact on species distributions by 
killing individuals, changing resource 
availability & environmental conditions , 
altering species interactions 
 
• Also biotic disturbances: insect outbreaks, 
pathogens, herbivore grazing, etc. 

Disturbance 



Fire 







Desertification 



Wind 



Flooding 



Glen Canyon dam 



Pathogens 



 Disturbances at the local scale 

= keystone species 



Treefall gaps 



Smaller scale 
disturbances, 
particularly biological 
ones like predation, 
often have the effect 
of removing dominant 
species and allowing 
less dominant 
species to coexist. 

= predator mediated 
coexistence 

 
This may create a mosaic (patchwork) 
of sub-habitats that supports greater 
diversity. 

Pisaster ocraceus 



Time 



Interactions with other organisms 
(biotic interactions) 



Competition 



Exploitative competition may be consumptive in nature.  In 
America’s southwestern deserts, seed-eating ants 
compete with rodents like kangaroo rats for a limited 
number of seeds.  

Seeds taken by one species are not available for use by the 
other. 



Another form of exploitation 
competition occurs when 
organisms compete for space.  
This is common in plants.  If 
one plant occupies a position 
in the landscape, it cannot be 
filled by another plant.  This is 
referred to as preemptive 
competition.   



Interference competition 
may be exemplified by 
territoriality.   

In the Cascade Mountains 
of Washington, two 
sympatric species of tree 
squirrels maintain 
interspecific territories.   

This ensures both species 
an adequate food supply.  
The territory is actively 
defended. 

Red squirrel – Tamiasciurus hudsonicus 

Chickaree – Tamiasciurus douglasii 



Interference competition may also take different forms.  This 
includes chemical interference, sometimes called allelopathy.  
Allelopathic organisms release a chemical that has a 
deleterious effect on other, nearby organisms.     

. 





If two species are “complete 
competitors”, one will win out.  
This is known as competitive 
exclusion. 

It is thought that competitive 
exclusion may have played a 
role in the extinction of many 
prehistoric mammals.  For 
example, the metatherian 
family Borhyaenidae in South 
America may have gone extinct 
after the development of the 
Panama land bridge enabled 
North America saber-tooths to 
enter South America. 



Smoky Mountain stream 

Brook trout 

Rainbow trout 

Competitive exclusion 
can also be seen in 
Appalachian streams 
where the native brook 
trout can no longer 
compete with 
introduced rainbows.  
Brookies are typically 
found only in the upper 
reaches of streams that 
are unavailable to 
rainbows. 



The non-overlapping 
ranges of five species of 
large kangaroo rates in 
the southwestern U.S. 
probably results from 
competitive interactions. 




