
Hydrothermal tube worms from the Galapagos Rift – 
symbiotic relationship with chemosynthetic bacteria to 
produce organic compounds necessary for life 



Marine community classification  



Marine community classification  

Benthic – organisms 
associated with a substrate  

Pelagic – open water 
organisms 



Freshwater Community Classification  



Freshwater Community Classification  
Lotic – flowing water (springs, streams, 
rivers)  

 
Rapids/riffles – higher water 
velocity (high oxygen, rocky bottom)  

Pools – deeper, slower-moving 
water (silty and poorly oxygenated 
bottoms)  



Freshwater Community Classification 
     Lentic – standing water (lakes, ponds)  



Varying Nutrition in Lake Ecosystems 

Oligotrophic Mesotrophic Eutrophic 



Other fresh water wetlands… 



A Global Comparison of  
Biomes and Communities 







NPP 
Net primary productivity 
         g/ m2 /year 

 

Biomass/area 
          kg/m2 



Global Area Coverage 
       millions km 2 

Global NPP Totals 
     billions MT /year 



Ecosystem geography is the branch of science that 
examines how ecological processes have influenced the 
distribution of ecosystems.   

Practitioners have developed a hierarchical scheme of 
ecoregions.  

This hierarchical approach allows us to look at processes on 
a scale that may range from local sites to landscape mosaics 
to ecoregions. 



A hypothetical map of the ecoregion scheme at 
three spatial scales  



 
Biomes  



Ecoregions of the terrestrial realms based on Bailey’s 
1995 scheme.   



…and for aquatic realms. 







Chap 6: Dispersal and Immigration 



There are three fundamental processes in 
biogeography: 

 

Evolution (includes speciation) 

Extinction 

Dispersal 
 

These are the processes by which organisms respond to 
the spatial and temporal dynamics of geographic 
template. 



Two possible explanations: 
 
1)  Dispersal (long distance) 
 
2)  Geological events  
(ancient corridors, trans-oceanic land bridges) 





Darwin    Lyell 

Dispersalists vs. Extensionists 





No evidence was ever discovered for the lost corridors 
proposed by the extensionists. 

 

However, evidence surfaced in the 20th Century for a new, 
powerful means of dispersal: continental drift.  The movement 
of continents could raft populations away from each other and 
separate them in vicariant events (tectonic, climatic, or 
oceanographic occurrences that isolate previously connected 
populations). 

 

As a result, the debate between dispersalists and extensionists 
has been replaced by a debate between dispersalists and 
vicariance biogeographers. 



 
Vicariance: geographical range of a taxa is split into 
parts by the formation of a barrier  

Definition:   

   Patagonia             New Zealand 

Events such as plate 
tectonics, orogeny 
(mountain building), 
climate change, sea level 
changes, or glaciers can 
fragment populations 
 
….resulting in disjunctions 
and new species 



New Debate: Dispersal vs. Vicariance 
So….the question becomes, What is the relative 
importance of long-distance dispersal events versus 
vicariance (population-splitting events)?  

  …. dispersal and vicariance events are both important 



What is dispersal? 
Simply, the movement of organisms away 
from their birthplace. 

Often, confined to a particular life history 
stage. 
 
 



Dispersal as an ecological process 
Dispersal is an ecological process that plays an adaptive 
role in the life history of the organism involved.   

In other words, the fitness of the organism is increased in 
some way through the process of dispersal. 
 

 

 

 

There’s always a trade-off.  Dispersing individuals probably 
face reduced intraspecific competition, but there’s always 
the chance of landing in a less suitable environment (think 
spatial autocorrelation) 



The role of dispersal in biogeography 
is different. 

Biogeographers are interested in 
those dispersal events in which 
species change their range by 
dispersing over long distances. 

These events are rare, and somewhat 
stochastic. 

They are, however, critical to 
understanding the distribution of 
organisms. 

Dispersal as a historical  
                                 biogeographic event 



Dispersal and Range Expansion 
In order to expand its range through dispersal, an 

organism must be able to: 

1. Reach a new area. 

2. Survive the potentially harsh conditions occurring in the 
new area. 

3. Be able to reproduce in the new area to the extent that 
a new population is established. 



Biogeographers often distinguish three types of 
dispersal events that can accomplish this: 

 

1. Jump dispersal (“sweepstakes”) 

2. Diffusion. 

3. Secular migration. 

How do they operate? 



An example can be seen in the rapid recolonization of 
Krakatau after all life was wiped out by the volcanic explosion 
of 1883.   

Jump dispersal is simply the colonization of new 
areas over long distance. 





Long-distance dispersal 
has a selective component.  
Certain organisms, 
possessing certain traits, 
are more likely to be 
successful dispersers. 

 

e.g. Bats are often common 
island inhabitants. 

Nonvolant (non-flying) 
mammals, amphibians, 
freshwater fish, and other 
forms are typically absent 
from island populations. 



Human-aided jump dispersal a new  
evolutionary complication….. 



     Long-distance dispersal offers three important 
consequences for biogeographers: 

1.  It offers a way to explain wide, and often discontinuous, 
distribution patterns. 

2.  It helps to account for the similarities and differences 
among biotas inhabiting widely separated, but similar, 
habitats. 

3.  It emphasizes the importance of anthropogenic (human-
induced) long-distance transport of species. 



Diffusion is the gradual spread of of individuals (or 
populations) outward from the margins of a species‘ range 
(often over generations, frequently follows jump dispersal) 

Cattle Egret 



European starling 

Sturnus vulgaris 



House sparrow 

Passer domesticus 



American muskrat 

Ondatra zibethica 



Nine-banded armadillo 
Dasypus novemcinctus 


