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Lecture 06, 07 Sept 2006
Ch4, Leopold, Costanza, 

Driessen

Conservation Biology
ECOL 406R/506R

University of Arizona
Fall 2006

Kevin Bonine
Kathy Gerst Biodiversity

Ch4, begin Ch2 for Tues
Lab this Friday (08 Sept 2006), meet S side BSE 1230

(see website for lab readings)
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Housekeeping, 07 September 2006

Upcoming Readings

today: Leopold, Text Ch.4, Costanza 1997, Driessen 2004 

Tues 12 Sept: Textbook Ch. 4, begin Ch 2
Thurs 14 Sept: Text Ch. 2

Short oral presentations 
12 Sept Gabe Wigtil and Kim Baker
14 Sept open
19 Sept Tara Luckau and Frank Emmert?
21 Sept Grant Rogers and Jeremy Daniel

Papers to turn in?
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Grading for Oral Presentations:

Content 
(quality of content, relevance to conservation issues):

25 points

Presentation 
(speaking, slide design, professionalism):

10 points

Response to questions:
5 points
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1887-1948

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

Aldo Leopold Foundation 
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Leopold

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

Escudilla
progress? 
“It’s only a mountain now.”

The planet will survive, will we?

6

“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



4

7

Aldo Leopold Land Ethic

-land ethic enlarges the community
to include biota

-processes
-evolutionary/ecological biology

-scale of perturbation (temporal, spatial)

-What is “land-health?”
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Aldo Leopold Land Ethic

-land pyramid
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-Leopold

“In our attempt to make 
conservation easy we have 
made it trivial” (p.246)
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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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Role of scale… (context of disturbance and extinction)

Anthropogenic perturbations:

…fast rate and large spatial scale.
(Cited in Callicott 1997)
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2004



7

13

14

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
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Costanza et al. 
1997
Table 1

18Costanza et al. 1997  Table 2
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Focus:  Consequences of Ecosystem 
Change for Human Well-being
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2) Should ‘intrinsic’ or ‘instrumental’
values be the basis for planning 

conservation efforts? Why? (due 07 Sep)
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Miller 2003

Evolution of Li
fe o

n Earth
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Miller 2003

Major 
Extinction Events
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Groom et al. 2006
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Miller 2003

Adaptive Radiation
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What is biodiversity? 

Primack 2006, Fig 3.6
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Scientific American
November 2001

~12-14 million
total species
(50-90% in
tropical forests)

~1.7 identified

most

least
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How many species on earth?

Primack 2006, Fig 3.6
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Primack 2006

Research Focus?

30



16

31

Biodiversity

1. Genetic
(nat. sel.)

2. Species

3. Ecological
forests, deserts, lakes, wetlands, reefs etc.

4. Functional
energy flow
nutrient cycling
etc.

See 2-13 Miller 2003

32

Levels of 
Biological
Organization.

Scaling.

Miller, 2003
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Van Dyke 2003

34Groom et al. 2006



18

35

Threats to biodiversity – habitat loss

Thanks to Chuck Price
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Biodiversity (Biological Diversity)
“structural and functional variety of life forms
at genetic, population, community, and
ecosystem levels”
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Pimm and Jenkins 2005

Where is biodiversity?
One tree in Peru with same ant diversity as Britain
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Species Richness and Latitude

Altitude?
Primack 2006
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Van Dyke 2003

40Primack 2006

Tropical
Rainforests
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Primack 2006

Coral Reefs
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Lissamphibia

Urodela
(salamanders)

10 families, 60 genera, 516 spp.
Ambystoma californiense

Ambystoma tigrinum

Unken reflex
Fig. 13.5

Stebbins and Cohen, 1995
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Urodela families

Pough et al. 2004

Sirenidae Hynobiidae

Salamandridae

(only 1 of 10 not found in U.S.)

44
Pough et al. 2004

Urodela families
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Plethodontidae
Proteidae

Pough et al. 2004

Urodela families


