
Bald Eagle Conservation 
•  1963 = 417 nesting pairs 

–  Loss of habitat 
–  Hunted 
–  DDT 

•  1994 – REMOVED   
FROM LIST! 

 



Recovery Program 





How Many Species Are There? 
•  1.75 million currently described 
• Probably 13-14 million species 

–  most of those undiscovered are 
insects, fungi and bacteria 

 •  70% of known species are 
invertebrates (probably 95% of all 
species) 

 



Why We Need Organisms 
• Ecosystem 

Stability and 
Species Diversity 

•  Greater 
diversity = 
healthier 
environment 

 



Endangered & Threatened Species 
• Endangered species 

–  so few individuals that the 
species may become extinct soon 

 •  Threatened species 
–  declining numbers, likely to 
become endangered. 

 •  30% of U.S. species are vulnerable 
to extinction 

 



Background vs. Mass Extinction 
• Background extinction 

–  extinction = 3-30/yr 
–  via natural selection 

•   Mass extinction                                                                           
  - extinction = thousands/yr  (5-6 so far) 
•  dramatic environmental change 
•  up to 90% of species diversity lost 
•  now in mid-6th; human-caused 

 



• Since 1600 
–  1138 extinctions documented 

Extinctions Today 

•  Estimate 
–  10,000 x greater than 
background extinction 

 •  If extinction rate is 0.5% / year 
–  1 million species lost in 2-40 
years 





Root Causes of 

• Population Growth 
•  Economic Policies that do not 
support the environment 
 
•  High per Capita Resource Use 
leading to degradation of the 
environment 
 





Direct Causes of 
• Habitat loss and fragmentation 
•  Hunting and poaching 
 •  Overfishing 
 •  Predator and pest control 
 •  Capture and sale of exotics 
 •  Climate change and pollution 
 •  Introduction of nonnative species 
 



• Background Extinction Rate - 
relatively constant rate of 
extinction in the fossil record 

Extinction 

• Mass Extinction  - major loss of 
species:  climate change, humans, 
catastrophies 
 



• Simplify ecosystems 
  - (monocultures/disturbed habitats)  

How Do Humans Affect 
Extinction Rates? 

•  Strengthen pest populations 
 
•  Eliminate predators (can create 
new pests) 
 



•  Introduce new species (starlings) 

How Do Humans Affect 
Extinction Rates? 

•  Over harvest 
 •  Interfere with chemical cycling and 
energy flow (UV/ozone, heat 
pollution) 



Characteristics of E. S. 
• Extremely localized range or 

LARGE territory 
•  Low reproductive success 
 •  Island species or extreme specialists 
 •  Low adaptability 
 



The Problem of Exotic Species 
•  4500 species have been introduced 

to U.S.  
• Annual costs - 100 billion 
•  30% of E.S. listings are due in part 

to exotics 
•  Introduced species 

•  no natural enemies 
 •  can outcompete natural 

species 
 



Exotic Species 
The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then 
insert it again.



Plants, Animals and Products 
•  5 million birds are 

caught legally each year 
•  2.5 million illegally 
•  40 species = endangered 

because of trade 
–  1 bird to pet shop =   
10 die in transit 



Harvesting Tropical Fish 
• Cyanide for fish-collecting 
• Only 1 out of every 5 fish collected 

makes it to the store alive. 



• Hunting & Poaching 
 
“poaching” = illegal                           

hunting for profit 

Human Causes of 
Endangerment and Extinction 



Hunting and Poaching 
•  622 species face extinction  
• Rarer the species, higher the price 
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Subsistence Hunting 
• Killing for food The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then 

insert it again.
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Sport Hunting 
• Killing for recreation 
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Commercial Hunting 
• Killing for money 
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Passenger Pigeons 
–  200 yrs ago 
–  3-5 billion 
–  world’s most 
abundant bird 

–  1 flock =10 mi 
wide, 100 mi 
long) 

• Hunted to 
extinction in about 
40 yrs 



Predator and Pest Control 

• Most are killed as threats to 
livestock 
–  coyotes (86,500 killed in 1990) 
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Relative Roles of Each Cause 



Where Is Declining Biological 
Diversity the Greatest Problem? 



Biodiversity in Rainforests 



Slash & Burn Agriculture 



Conservation Biology 
• Protecting Habitats 

–  3000 U.S. National Parks, 
Sanctuaries, Refuges & Forests 

–  Many are multiple use 
•  98% of prairies 
•  50% of wetlands 
•  90% of old growth forests have been 

destroyed in U.S. 



Fragmentation 
• Causes edge effects 
• Patches = too small to support 

large species 
• Barriers to dispersal between 

patches 



Fragmentation 
of Wisconsin 

Land  



Theory of Island Biogeography 
# of species on an island (or 

fragment) is determined by the 
balance of extinction and 
immigration 

After Some Time, Immigration Rate 
and Extinction Rate Will Reach 

Equilibrium  



Species-Area Relationships 
•  Island biogeography model 

predicts a positive relationship 
between  

•  Species diversity and  

•  Area of a piece of land 



Larger islands= 
•  a larger catching area  
• Lower Rates of extinction  

–  more niches, more resources 

Nearer islands= 
• Higher rates of immigration 

–  greater chance that organisms 
will successfully immigrate 



APPLICATION TO BIODIVERSITY? 
• As humans destroy habitat, we are 

leaving habitat fragments behind. 

• Should we: Preserve this 
fragment? 

• Exchange fragments? 
•  Is fragment close enough for 

successful colonization? 



International Conservation Orgs 
• World Conservation Union (IUCN) 
• World Wildlife Fund 
•  International Wildlife Federation 
• Cousteau Society 

– Educates Policy makers 
– Galvanizes public support 

• Nature Conservancy 
– Buys land, establishes reserves 



• Audubon Society 
• American Cetacean Society  
• National Wildlife Federation 
• Sierra Club 
•  Tree People 
• Greenpeace 

National Conservation Orgs 



• 1973: illegal to import or trade 
in products of E.S. unless used 
explicitly for science 
–  USFWS  responsible  
–  Species on list cannot be 
“taken”, threatened, killed, 
harmed: habitat can’t be harmed 

Endangered Species Act 





The highest percentage of 
mammals at risk of becoming 
extinct in the near future are: 

•  APES AND MONKEYS 

The cause of endangerment 
and extinction of wild species 

with the longest delay is: 

• Human population growth 



Since Europeans first settled 
North America, 98% of the tall-
grass prairies in the U.S. have 

been destroyed. 
•  The introduction of nonnative 

species plays a role in about 30% 
of the species on the official U.S. 
list of threatened and endangered 
species. 



• Decision must be made on 
biological basis only 
–  No development that causes harm  
–  Must develop a                                

recovery plan 
–  1570 species                                           

listed (4000                                 
candidates) 

Policies and Laws 



Problems with the E.S. Act 
• Encourages people to destroy land 

before listing 
• No focus on ecosystem 
•  Is inflexible 
•  Is political 
•  Focus on charismatic             

megafauna 
• Only 7 species de listed 



International Policies and Laws 
• CITES - Convention on the 

International Trade of 
Endangered Species 
–  signed by 128 countries to 
date 

–  prohibits the trade of live 
specimens or products of 675 
species on list 



Wildlife Management 

• Minimum Viable Population size 
–  the smallest population size to 
sustain the species 

–  enough males and females 
–  enough genetic diversity 
–  lots of debate about this 



Habitat Management 
•  Identify ecosystems 

in danger; protect & 
rehabilitate them 

•  Incentives to 
private landholders 
who protect species 
and their land 



Species 
and 

Ranges 



Management of Migratory 
Animals 

• Need to protect animals in both 
breeding AND wintering habitats 

• Protect                                       
“flyways”   



Flyways: 
Generally fixed route along 

which waterfowl migrate from 
one area to another at certain 

seasons of the year 




