
Diffuse Competition [???] 



 
 
 
 
 
 
 
 

Predation 



 
…..broad definition includes herbivory and parasitism 



In coastal California, the 
checkerspot butterfly is 
limited to locales supporting 
its host plant, Plantago 
hookeriana. 



Predator-Prey Cycles 



Biological Control in North America 

Chrysolina quadrigemina 
Klamath weed (Hypericum perforatum) 



Biological Control Example in Australia 

Prickly pear (Opuntia stricta) introduced in 
the mid-1800s 

Cactoblastis cactorum introduced in 1926 



The introduction of 
Cichla ocellaris resulted 
in the extinction of 
many species native to 
Lake Gatun in Panama. 

A similar result was 
seen after the 
introduction of the 
huge Nile perch 
(Lates niloticus) into 
Africa’s Lake Victoria. 



The lake trout, 
Salvelinus 
namaycush, was 
almost eliminated 
from the Great Lakes 
after the sea lamprey 
(Petromyzon 
marinus) was 
allowed to reach the 
lakes following the 
construction of the 
Welland Canal 

Parasites as Predators 



Internal parasites and 
microbes  probably play a 
major role in limiting 
distributions. 

The introduction of 
avian malaria into the 
Hawaiian Islands has 
played a role in the 
elimination many of the 
islands’ native species, 
particularly at low 
elevations. 



Biological interactions: 
Mutualism (positive-positive) 
 
• Can be obligate or non- obligate 
• Obligate mutualisms have stronger effects       
on species distributions 

Acacias and  
Ants of the genus 
Pseudomyemex 



Mutualistic Interactions 



Mutualism: mistletoe and its seed dispersers 



Hummingbirds 
   and plants 





 
 
 
 
 
 
 
Effect on 
Species 1 

Effect on Species 2 

Benefits Not Affected Harmed 

Benefits Mutualism Commensalism Parasitism 
(or predation) 

Not 
Affected 

Commensalism No Interaction Amensalism 

Harmed Parasitism 
(or predation) 

Amensalism Competition 

A summary of biological interactions between two species. 



Bottom Line: 

In most cases, it is likely that species 
distributions are influenced by the combined 
effects of multiple types of interspecific 
interactions, including those with a diversity of 
predators, parasites, diseases, and mutualists 
throughout the historical development of a 
species’ geographic range.  

The natural world is a complex place……… 





Chap. 5: Distributions of Communities 



No living thing is so independent that its 
abundance and distribution are unaffected 
by other species… 
 
… but some are more independent than     
others 

Autotrophs vs heterotrophs 



Historical Perspective 
 

 

Species occur together in associations 
known as ecological communities.  The 
nature of these associations was a subject 
debate for much of the 20th Century.  Many 
of the earliest community ecologists studied 
plant associations. 



Both sides made some valid points.   
 
Communities do have certain emergent properties 
(analogous to those of individuals) that can be 
measured and studied [e.g. primary productivity, 
energy transfer, etc.]. In addition, some species clearly 
influence the distribution and abundance of others 
 
On the other hand, early ecologists amassed much 
data showing that many species vary in presence and 
abundance through time and space as if they were 
independent of other members of their communities  





Community – an assemblage of different 
species living together in the same place 
 

 

 

                

Definitions 

Ecosystem – an assemblage of species inhabiting 
a place… but also all of the features of that place’s 
physical environment and all of the interactions 
between the biotic and abiotic components of the 
system (Tansley 1935) 

 





Basal metabolic rate (m) 
varies with body mass (M) 
according to the 
relationship: 

 m cM= 0 75.

…..with the constant c varying somewhat among 
taxonomic groups. 

Community Organization:  
                    Energetic considerations 
Two characteristics of species that impact their effect 
on community organization are their: 

Body mass 

Trophic status 



Since the exponent is less than 1, this means that the 
mass-specific metabolic needs (per unit of mass) are 
greater for small organisms than for larger ones. 

A mouse needs about 25 times more energy per gram of 
body mass than an elephant. 



Storage capacities (energy stored as fat, water volume, etc.)  
increase in direct proportion to mass. Therefore, all else being  
equal, larger organisms have greater capacities to withstand  
prolonged stresses such as starvation , dehydration, or  
subfreezing temperatures. 



Body size is also significant in that it influences the scale at 
which organisms interact with the environment.   

Since small organisms use fewer resources per individual 
than larger ones, they can use smaller areas and specialize 
on more specific resources, yet still maintain population 
densities high enough to avoid extinction. 
 





There is a general pattern of small species being more 
numerous than larger ones (note the logarithmic scale). 

There are many more species of smaller organisms (like 
insects) than larger organisms (like birds and mammals). 





Relationship between are of geographic range and 
body mass among North American terrestrial 
mammals 

The areas of the smallest ranges are smaller for 
herbivores. 

Trophic Level and Range Size: 



Rapoport’s Rule:  



For virtually all 
organisms, the 
ultimate source of 
energy is the sun. 



Community Organization  
Trophic Level (how organisms acquire energy)  




