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Introduction to Environmental Biology

17 January 2007
3rd class meeting

Environmental Biology (ECOL 206)
University of Arizona, spring 2007

Kevin Bonine, Ph.D.
Anna Tyler, Graduate TA

- Proactive examples
- Science

17 Jan READINGS:
Three short readings on website
Withgott & Brennan [2007hardcopy] Chapter 1
Ishmael for lab on 24 or 26 January

For Friday 19 Jan:
short reading(s) on website
Lab 17/19 Jan:
UA Arboretum weblink
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Consumption
Enough paved roads in U.S. to circle globe 157 times*

U.S. military expenditures to protect
Middle East oil: $30-60 billion/year*

Value of Middle East oil: $20 billion*

Water consumed by showering
once/day for one year: 5,000 gal+

Water required to grow one pound of
beef in the U.S.: 2,600-5,000 gal+

*Lester Brown (2003, Plan B)
+John Robbins (2001, Food Revolution)McPherson
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Consumption
World Ecological Footprint, 1961-2001
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Human population

• Natural selection
• Individualist ethic
• Denial

Increased demands on
ecosystem services

Reduced quality of life
Underlies other forces

• Socioeconomic policies
• Revised worldview
• Individual actions

Drivers

Solutions

Outcomes

McPherson
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Envisioning the future
Suppose you had had the revolution …, and you had 
the kind of society you wanted. How would you live, 
you personally, in that society? Start living that way 
now! Whatever you would do then, do it now. When 
you run up against obstacles, people, or things that 
won’t let you live that way, then begin to think about 
how to get over or around or under that obstacle, or 
how to push it out of the way, and your politics will be 
concrete and practical.*

*Paul Goodman (1970, quoted by John Holt, What Do I Do Monday?)

McPherson
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Individuals Make a Difference…
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Sierra Magazine
Jan/Feb 2006

Ross Evans
grew up in Tucson

Started Xtracycle

-Bikes as trucks in 
developing countries
-Adds 15” to length of bike
-Hauls ~180 lbs.
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http://www.xtracycle.com/
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Sierra Magazine
Jan/Feb 2006

Savannah Walters

Pump ‘em Up founder (age 13)

-Properly inflated tires save fuel and 
reduce greenhouse gas emissions.

-Save much more gas than is under 
Arctic National Wildlife Refuge

http://arctic.fws.gov/
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Bill Calder was the instructor for this course for many years.
He lived with a passion and a dedication for science, biology, 
and the environment.

Bill Calder, Rocky Mountain Biological Station, Gothic, CO. 
Photograph taken in July 1999 by Lorene Calder.

William A. Calder III, 1934–2002 
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Open Letter to 
Kansas School Board
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In conclusion, thank you for taking the time to hear our 
views and beliefs. I hope I was able to convey the 
importance of teaching this theory to your students. We 
will of course be able to train the teachers in this 
alternate theory. I am eagerly awaiting your response, 
and hope dearly that no legal action will need to be 
taken. I think we can all look forward to the time when 
these three theories are given equal time in our science 
classrooms across the country, and eventually the 
world; One third time for Intelligent Design, one third 
time for Flying Spaghetti Monsterism, and one third 
time for logical conjecture based on overwhelming 
observable evidence.
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Organism of the day:

Helicobacter pylori

http://www.helico.com/h_history.html

Urease converts urea, of which there is an abundant supply in the 
stomach (from saliva and gastric juices), into bicarbonate and 
ammonia, which are strong bases. This creates a cloud of acid 
neutralizing chemicals around the H. pylori, protecting it from the 
acid in the stomach. The reaction of urea hydrolysis is important for 
diagnosis of H.pylori by the breath test. 

It may not be H. pylori itself 
which causes peptic ulcer, but 

the inflammation of the 
stomach lining; i.e. the 
response to H. pylori. 

17

- Paradigm Shift
- Scientific Process

Barry J. Marshall and J.R. Warren
The Nobel Prize in Physiology or Medicine 2005
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Helicobacter pylori (H.pylori for short) was first discovered in the 
stomachs of patients with gastritis & stomach ulcers nearly 25 years 

ago by Dr Barry J. Marshall and Dr J. Robin Warren of Perth, 
Western Australia. At the time (1982/83) the conventional thinking 

was that no bacterium can live in the human stomach as the stomach 
produced extensive amounts of acid which was similar in strength to 

the acid found in a car-battery. Marshall & Warren literally “re-
wrote” the text-books with reference to what causes gastritis & 

gastric ulcers.
In recognition of their very important discovery, they were 
Awarded the 2005 Nobel Prize for Medicine & Physiology.

H.pylori is a cork-screw shaped Gram-negative bacterium which is 
found to be present in the stomach-lining of ~3 billion people around 
the world (i.e. half the world’s population) and is the most common 

bacterial infection of man. 
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The proof is in the eating
When Drs Marshall and Warren first announced they had discovered
a bacterium that lived in stomachs, most experts dismissed the notion 
outright. After all, the stomach juices are so acidic that surely no 
living organism could survive in such a hostile environment? But the 
Australians persisted with their belief. First, Dr Warren showed that 
H. pylori was present in the stomachs of the vast majority of patients 
with peptic ulcers and grew the bacterium in the laboratory so that it 
could be studied further. Then, in the face of significant scepticism
from gastroenterology specialists, Dr Marshall earned himself a place 
in medical history by swallowing an H. pylori-laced broth. One week 
later he began suffering headaches and stomach pains, felt nauseous 
and vomited, and an examination of his stomach revealed the classic 
signs of gastritis – the first stage in the development of a peptic ulcer 

Evidence-based science wins the day. 20

• Environmental and human links
• Causality
• Evaluate validity and accuracy of scientific information
• Rational inquiry
• Evidence-based arguments

HOW TO MAKE 
WISE DECISIONS
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Fig. 1.12 Withgott and Brennan 2007

Scientific Method Scientific Process


