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Ecology and Evolution 14 February 2007
15th class meeting

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

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

Quammen
(26 Feb Creativity Topic)

14 February READINGS:
Quammen reading, (Mayr Interview)
Friday 16 Feb:
Island Biogeography – short reading on website

Lab 14/16 Feb: Meet in lab
Data analysis and graphing 
See assignment on webpage
Lab 21/23 Feb: Meet in lab
Plants, Keys, Library
See assignment on webpage

http://eebweb.arizona.edu/courses/Ecol206/206_Page2007.html
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Department of Planetary Sciences
Lunar and Planetary Laboratory
University of Arizona

LPL Evening Lecture Series
Presents

"Global Warming: Global Climate Change and the Human Condition"

Professor Emeritus Robert Strom
Lunar and Planetary Laboratory

Tuesday, February 27, 2007, 7:30 PM
Kuiper Space Sciences Lecture Hall (room 308)

Global warming is extremely complex because it deals with so many different
characteristics of the Earth and their complex interactions. It is addressed
by almost all sciences including many aspects of astronomy, geosciences,
atmospheric, the biological and planetary sciences. It has recently become
the concern of other diverse disciplines such as economics, agriculture,
medicine and engineering. This talk will address these complex interactions,
integrate them, and derive meaningful conclusions and possible solutions.

http://www.lpl.arizona.edu/COLPL
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ECOalition Meeting 2/8
Updates, Guests and Events (as of 2.11.07)
Farmer’s Market

Feb. 16- solar focus
April 20- water focus
A sign-up sheet was sent around at the meeting. Make sure to check when you are scheduled to be there!

Tucson Clean and Beautiful
“Adopt-a-Park” campaign to clean up the washes
more information to come

Inconvenient Truth Movie Contest
http://truths.treehugger.com/
We are going to enter this contest and the deadline is quickly approaching
Email Prabjit if you are interested in helping out with the video

UA Sustainability Committee
Contact: Ann Chanecka, campus-community sustainability intern: 

annc@cals.arizona.edu
The committee wants to develop a group that includes students
Ann suggested that we decide on what our contribution will be to the committee and to the campus and how we will attain that goal
Submit ideas to Glenn Schrader (CEE) by mid-April, 
We will need to nominate two students to be on the committee next year

Focus the Nation
http://www.focusthenation.org/
Nationwide campaign to find solutions to Global Warming issues (Jan. 2008)
Meeting w/ Focus the Nation 

April- Las Vegas
More information to come

Black Mesa Water Coalition
http://www.blackmesawatercoalition.org/
Contact: Wahleah Johns: wahleah@gmail.com, 928-863-1375

The coalition address environmental issues and provides solution for local economies 
Implements policies that mimic the indigenous way of life
Currently working with NAU, University of New Mexico, ASU, etc. (and hopefully the University of Arizona soon!)
Campus Climate Challenge

www.climatechallenge.org
Regional summit: March 30 - April 1 in Flagstaff
More information to come on this summit- we will be sending people!

Project Updates 
PARASOL

VISTORS CENTER WATER HARVESTING
Currently in design phase

CAMPUS WATER HARVESTING MAP
Mapping key potential water harvesting sites using GIS/GPS technology
Working with FM, Office of Arid Lands to map campus
Goal: Create campus wide map for future as well
Future project: implementation of project- manual labor needed!

ASRA
Currently working on planning for Earth Day
Also trying to implement a campus paper-recycling program

ECLIPSE
Working to put the solar panels on the Visitor’s Center

UA
ECOalition
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r = intrinsic rate of increase

1. Limited by 
- resources
- competition
- predators

K = carrying capacity

Rate that population could grow 
with unlimited resources

“r-selected” organisms:
1. Reproduce early and often
2. Short generation times
3. Many offspring

Therefore have intraspecific competition.

Miller 2003
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Darwin and elephants

There is no exception to the rule that every organic being naturally increase at so 
high a rate that if not destroyed, the earth would soon be covered by the progeny 
of a single pair .... The Elephant is reckoned to be the slowest breeder of all 
known animals, and I have taken some pains to estimate its probable minimum 
rate of natural increase: it will be under the mark to assume that it breeds when 
thirty years old, and goes on breeding till ninety years old, bringing forth three 
pairs of young in this interval; if this be so, at the end of the fifth century there 
would be alive fifteen million elephants, descended from the first pair
- (Darwin, 1859, On the Origin of Species, p.64)

http://www.athro.com/evo/elframe.html

Shortly after this, the eminent physicist William Thompson (later 
Lord Kelvin) pointed out that Darwin got the math wrong. After about 
500 years, there should only be about 16 thousand elephants, not 
15 million. Indeed, the engineer Fleeming Jenkin referred to another 
of Darwin's calculations as guessing at the half and multiplying by 
two (fide Burchfield, 1990 p.74). The basic problem, however, 
remains, a few elephants can produce lots of elephants. 
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Favors 
Average Traits

Favors 
One Extreme

Favors 
Both extremes

Ricklefs 2001, Figure 16.14
Natural Selection:

Beak Size (for example)
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Ricklefs 2001, Figure 16.15

Result of 
Disruptive Selection 

(Favors Both extremes)

(Niche Partitioning)
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Ridley 1996

Selection for Human Birth Weight
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Stalk Eyed Flies

Sexual Selection
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Modern Synthesis (Evolutionary Synthesis), 1930s

Mendel 
(genetics, 1865)
+

Darwin 
(natural selection, 1859)
+ 

Paleontology 
(speciation, extinction, plate tectonics [Lyell Geology]) 
+ 

etc.

-Ernst Mayr (1942 Systematics and the Origin of Species)
-Theodosius Dobzhansky
-George Gaylord Simpson
-G. Ledyard Stebbins

12

Species = ?

Biological Species Concept (Mayr)
“a group of interbreeding populations that are 
reproductively isolated from other such groups”

2-morphological/typological species concept (plants)
3-evolutionary species concept
4-genetic species concept
5-paleontological species concept
6-cladistic species concept
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Campbell 1993

Ernst Mayr (1904-2005)
Published papers for > 80 years

14Ernst Mayr interviewed in Campbell 1993
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Conserve Species as 
TYPES
or as 
EVOLUTONARY UNITS

Biological Species Concept
1. Testable and operational
2. Definition compatible with established

legal concepts
3. Focus on level of biodiversity that agrees

with tradition of conservation

16
Science Plus, 1997 p. S33

Speciation often result of:
1. Geographic Isolation
2. Reproductive Isolation

(Genetic Drift)



9

17

Evolution by Natural Selection

vs. Lamarck

18

David Quammen 1985
Is Sex Necessary?
Natural Acts

- Parthenogenesis (“virgin birth”)
- Asexual vs. Sexual Reproduction
- Recombination

Aphids are excellent opportunists (v. equilibrium ‘K’ species)
- Asexual (rapid, exploitation)
- Then Sexual (shuffle the genes once/year)

Maintain 
- variability 
- diversity
- adaptability

Aphid

1 aphid, 6 generations, 318,000,000
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Campbell 1993

20

Campbell 1993

Campbell 1993

Mendelian Genetics
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Campbell 1993

Mendelian Genetics

One gene
Two alleles

Dominant (purple)
Recessive (white)

22
Campbell 1993
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DNA sequence Codes for Proteins etc.
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Genetic Code

A (adenine), 
T (thymine), [U(uracil)]
C (cytosine), 
G (guanine) 

(Coding, sense strand)
(5' -> 3')    ATGGAATTCTCGCTC
(3' <- 5')    TACCTTAAGAGCGAG

(Template, antisense strand)

(5' -> 3')    AUGGAAUUCUCGCUC
(mRNA made from Template strand)

1-Transcription
2-Translation

Proteins of amino acids
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Solomon et al. 1993

Brassica
oleracea

Galapagos Finches

26

Convergence



14

27

Convergent Evolution


