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Ecosystems 29 January 2007
8th class meeting

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

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

Plate Tectonics 
Land Ethic 
Ecosystem Services

29 Jan READINGS:
Costanza et al. 1997, Leopold excerpt
Sky Islands, El Nino (on website)
Wednesday 31 Jan:
EO Wilson book chapter

Lab 31 Jan/ 02 Feb:
Ecological Footprint (link and 
instructions on website) 
Lab 07/09 Feb:
Meet in lab, then outside
See assignment on webpage

http://eebweb.arizona.edu/courses/Ecol206/206_Page2007.html 2

Ecological Footprint Homework: 
for Lab 31 Jan or 02 Feb 
(Links on your course website)

1. Calculate your Ecological Footprint at:

http://www.earthday.net/footprint/index.asp

2. Calculate your Ecological Footprint a second time, 
but pretend you live in a different country (be 
creative about choosing your other country)

Bring the calculated numbers 
(in hectares & acres) to lab.

(and bring your calculator 
to lab too!)
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Upcoming Events of Interest

EEB Seminar: "Microbial enzymes and communities under environmental change: 
Implications for ecosystem processes“

Steven Allison, UC Irvine
Monday, January 29, 4:00 pm

Biosciences West 301

Free Screening of “An Inconvenient Truth” with a Panel Discussion by UA 
Climate Scientists (ISPE)

Wednesday, January 31, noon
Gallagher Theater, Student Union

Not eligible for Current Events assignment!
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Plate Tectonics

Fat on Chicken Broth?

5
Campbell 1993

6
Zug et al. 2001

Holarctic

Gondwana

Pangaea

Laurasia
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Alfred Wegener, 
winter 1912-1913

Crustal Plates moving 
1-12 cm / year

1960s - Harry Hess (1962) and R.Deitz (1961)

1929 - Holmes, Magma Convection

Theory of Plate Tectonics
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"Scientists still do not appear to understand sufficiently that all earth 
sciences must contribute evidence toward unveiling the state of our planet 
in earlier times, and that the truth of the matter can only be reached by 
combing all this evidence. . . It is only by combing the information 
furnished by all the earth sciences that we can hope to determine 'truth' 
here, that is to say, to find the picture that sets out all the known facts in 
the best arrangement and that therefore has the highest degree of 
probability. Further, we have to be prepared always for the possibility that 
each new discovery, no matter what science furnishes it, may modify the 
conclusions we draw." 

Alfred Wegener. The Origins of Continents and Oceans (4th edition) 
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1887- 1948

http://www.aldoleopold.org/Biography/Biography.htm

Aldo Leopold Foundation 10

Leopold

Thinking like a mountain
“ a mountain lives in mortal fear of its deer”

The planet will survive, will we?
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Aldo Leopold Land Ethic

- land ethic enlarges the community
to include biota

- processes
- evolutionary/ecological biology

- scale of perturbation (temporal, spatial)
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“a thing is right when it tends to preserve 
the integrity, stability, and beauty of the 
biotic community.  It is wrong when it 
tends otherwise”

Aldo Leopold
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Aldo Leopold Land Ethic

- land pyramid
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“Whether you will or not

You are a King, Tristram, for you are one

Of the time- tested few that leave the world,

When they are gone, not the same place it was.

Mark what you leave.”

As quoted in Leopold, 1949
p. 261 (The Land Ethic)
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Costanza et al. 1997
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Lesser long-nosed bat (Leptonycteris curasoae) 
pollinating saguaro flower (Carnegia gigantea) 
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Costanza et al. 1997

$33 trillion/yr (16-54)
Global GNP = $18 trillion

[excluded non-renewable]

Gas regulation $1.3 trillion
Disturbance reg. $1.8 trillion
Waste treatment $2.3 trillion
Nutrient cycling $17 trillion

Marine Services $20.9 trillion
(coastal $10.6 trillion)

Forests $4.7 trillion
Wetlands $4.9 trillion

EXTERNALITIES
“outside the market”
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Costanza et al. 
1997
Table 1
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19Costanza et al. 1997  Table 2 20
Brennan and Withgott 2005

Ecosystem Services…
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"To my mind these live oak-dotted hills fat with side 
oats grama, these pine-clad mesas spangled with 
flowers, these lazy trout streams burbling along under 
great sycamores and cottonwoods, come near to 
being the cream of creation." 

-So wrote Aldo Leopold in 1937. 
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Rocky Mountains
Sierra Madres

Basin and Range

Biomes

Sky “Islands”, within Desert or Grassland “Seas”

1000 feet elevation 
3 F drop in temperature 
300 miles toward Canada

http://www.skyislandalliance.org/index.htm
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http://www.twp.org/cms/page1111.cfm
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Fir Forest in age of 
Global Heating?

30

Thick-billed parrots in Arizona?


