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Community Organization  
Trophic Level (how organisms acquire energy)  





Most communities have more complex trophic 
relationships that are illustrated as a “food web”  



Mushroom Wood 
reduced 

to powder 

Long-horned 
beetle holes 

Bark beetle 
engraving 

Carpenter 
ant 

galleries 

Termite and 
carpenter 

ant 
work 

Dry rot fungus 

Detritus feeders Decomposers 

Time progression Powder broken down by decomposers 
into plant nutrients in soil 

Detritivores (decomposers) break down all waste to its basic 
mineral components so the cycle can continue 
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The Antarctic food web 



A cod-based food web 
in the North Atlantic 



The laws of thermodynamics come into play in the 
consideration of food chains. 

 

First law of thermodynamics – energy is neither 
created nor destroyed, but may be converted from 
one form into another. 

 

Second law of thermodynamics – as energy is 
converted from one form to another, its capacity to 
do work is diminished and entropy increases  



Energy is given off at each trophic level so that only a portion of 
the energy is transferred from one level to the next 



The Ecological Pyramid demonstrates the transfer of 
energy from level to the next with only about 10% 
being transferred at each level 





Since the carrying capacity of an area 
is lower for successively higher 
trophic levels, predictions can be 
made about their ecological roles and 
geographic distributions. 

There are fewer species of carnivores 
than of herbivores and plants. 

Carnivores tend to be larger and more 
generalized than herbivores. 

Carnivores tend to have broad 
geographic distributions. 



Everything else being equal, the higher fixation rate of 
sunlight into organic material, the more usable energy 
should be available to be subdivided among individuals, 
species, and trophic levels…… 
 
 
….. In general, widespread, productive habitats such as 
tropical rainforest and coral reefs are renowned for their 
great diversity of specialized species (and high levels of 
biodiversity).  In contrast small areas and widespread 
unproductive habitats like boreal forest and tundra contain 
fewer and for the most part more generalized species (i.e. 
lower biotic diversity. 



Ecotone:  
Zone of transition between two habitats or communities  



Distribution of Communities in 
Space and Time “Coenoclines” (Whittaker 1975) 

Spatial 
patterns….. 



 

Actual coenoclines showing the 
distributions of tree species along two 
moisture gradients.  

(A = OREGON; B = ARIZONA) 



Elevational distribution of three-needled (green) and five-
needled (red) pines on the western slopes of the Sierra 
Nevadas. Similar species show little overlap in elevation.   

There also seems to be some degree of community 
organization. 



 

So… what’s the typical pattern?  
 

• Species typically replace each other 
gradually along smooth environmental 
gradients  
 
but  
 
• When species with similar niches 
come into contact, sharp boundaries 
can be observed due to competitive 
exclusion  
 



Temporal Patterns: 
Ecological Succession 



Ecological succession is the progressive change in community 
structure and function over ecological time.  In short, one 
assemblage is replaced over time by another assemblage. 

Temporal patterns…. 



 
Primary succession – ecological 
succession in an area that lacks organic 
matter and has not been altered by living 
organisms  
 



 
Secondary succession – ecological 
succession in an environment already 
modified by biota  



Clementsian – Gleasonian Debate (again) 
Primary succession 
Clement’s view:  ..is a progressive sequence of communities 
replacing one another until a climax community is established.  
Particular climax community (e.g. lowland rainforest, tall-grass 
prairie) is determined by climate and soil and therefore are 
predictable and characteristic of a region….. (deterministic) 

Gleason’s view:  …not an orderly and deterministic process. 
Succession may simply reflect the idiosyncratic capacities 
of independent species to disperse, establish, and survive 
at a given site under a particular combination of 
environmental conditions….   (stochastic) 



A paleoecological perspective 



Pack rat middens 



Pollen records show communities change 
over time, species migrate independently 
of each other, and they form new and 
different associations. 



Terrestrial Biomes 
 
 
Life zones, biomes, ecoregions, have all, 
without exception, classified terrestrial 
communities on the basis of structure (or 
physiognomy) of plants. 
 
 
This structure reflects the predominant 
influence of the climate and soil on the 
kind of plants that occur in a region 





In general, most biogeographers recognize six major 
forms of terrestrial vegetation: 

1)  forest 

2) Woodland 

3) shrubland 

4) grassland 

5) scrub 

6) desert 



 

Basic definitions  
 
Biome  
 
•A defined area of similar climate and vegetation  
 type; it may contain different taxa in different  
 regions  
 
•Defined by physiognomy (vegetation structure),  
 leaf type, plant density  
 
•Highlights the role of the physical environment in 
 determining characteristics of species assemblages  



 
Biomes  

 
Soil types  

 
Climate  

 
Soil type and climate are 
strong determinants of global 
biome distribution  





Tropical rain forest 



Tropical rain forest distribution and climate 



Tropical rain forest soils are 
typically poor, as heavy rains 
leach nutrients and rapid 
decomposition (high temps) 
keeps soil organics low.  Rain 
forest plants are adapted to 
conserving nutrients.  They often 
make use of mutualistic 
relationships with fungi 
(mycorrhizae) associated with 
their roots.   



Epiphyte mat in rain forest canopy 

Life in tropical rain forests is 
very much three-dimensional 



Tropical Dry Forest 



Tropical dry forest distribution and climate 





Plant and animal life in the 
dry forest is tightly linked to 
the cycle of dry and wet 
seasons. Trees in dry 
regions typically lose their 
leaves during the dry 
season. 

Many animal species are 
shared with the rain forest.  
These include monkeys, 
parrots, and jaguars in the 
neotropics 


