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The End of Nature

“… any clear dichotomy between pristine 
ecosystems and human-altered areas that may 
have existed in the past has vanished …”

Peter Vitousek 1994

Global Change is More Than 
Global Warming

• Changes in global nutrient cycles
• Land-use change
• Loss of biodiversity
• Stratospheric ozone depletion
• Changing atmospheric composition 
• Climate change
• Changing atmospheric chemistry

CO2 Concentrations Have 
Increased
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CO2 Has Increased Primarily 
from Fossil Fuel Burning
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United States Environmental Protection Agency

U.S. Carbon Dioxide Emissions
from Fossil Fuel Combustion: 1995

Utilities
35%

 Commercial
5%

Industrial
21%

Transportation
31%

Residential
7%

1,403 Million Metric Tons Carbon-Equivalent

Source: DOS, 1997

Are current levels of 380 ppmv of CO2
abnormally high ?

True or False?

So What ?
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Under Optimal Conditions 
the Growth of  Plants May Increase

Conditions Are Not Always Optimal

A B

Which set of bars are plants growing under more optimal 
conditions?

Plants May Loose Less Water
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What is causing the difference 
shown here?

Effects May Change Over Time
And Be Species Specific

Changes in Tissue Composition 
Could Effect Herbivory

Low CO2 High CO2
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High CO2 Can Speed 
Flowering & Senescence 

Near Ambient CO2 Elevated CO2

Poison ivy may grow more & become itchier
Causes ~350,000 cases of contact dermatitis per year.

Mohan et al. 2006

The higher the ratio, the more 
allergenic urushiol is to humans

Recent Discoveries 

The effects may be something to sneeze at! 
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And reduce soluble carbonate because …

Riebesell et al. 2000
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Interactive Effects Can Lead to 
Unexpected Changes

Article  # 6  Shaw et al 2002


