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Lecture 13, 04 October 2005

1. Creativity Projects?
2. Hans-Werner Herrmann

Conservation Biology
ECOL 406R/506R
University of Arizona
Fall 2005

3. Exam Discussion
4. Lab Friday, Mt. Lemmon 0700h, 07 Oct
5. Paradigms and Theories (Ch5)

Kevin Bonine
Kathy Gerst

6. Conservation Genetics (Ch6)
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Niobrara amber snail

Indiv. Exam
75 max

Kanab amber snail

Group Exam
20 max

Mean

64.46

15.67

Max

72.5

18.5

Min

46.5

13

S.D.

6.78

1.45

“strange” non-continuous pattern, large gaps
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sympatric populations in Arizona and Alberta?
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Molecular approaches
Mark Miller et al., NAU
AFLPs (Amplified Fragment
Length Polymorphism)
- high polymorphism
- population level

KAS
NAS

KAS

KAS

NAS
KAS

NAS

NAS
overall spotty distribution possibly related to habitat’s
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permanently wet soil surface and/or shallow standing water (Typha)

Three Lakes and Indian Gardens high level of genetic diversity,
Vaseys Paradise and -9 Mile low levels (floods and/or selfing)6
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Bill Birky, EEB
Asexual “Species”
4Ne generations since node
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Kanab Amber Snail
Brandt Child bought 500 acres of property in Utah in 1990, planning to build a
campground and golf course near its three lakes. The next year, the U.S. Fish and
Wildlife Service told him he couldn't use his property because the lakes were inhabited
by 200,000 federally protected thumbnail-sized Kanab amber snails. The snails differ from other
snails only because of their golden color.
A few months later, Mr. Child discovered 10 domestic geese near his ponds. After dutifully notifying
federal officials, he was told that if the geese had eaten any snails, he faced a fine of $50,000 per
snail! A state wildlife agent and a Highway Patrolman arrived with a shotgun intending to shoot the
geese and remove their stomachs to find out if any snails had been eaten.
The only thing that saved the geese was a reporter with the Southern Utah News who showed up
and told them that she would photograph the massacre. The agents then decided to back off and
finally settled on forcing the geese to vomit. No dead snails were found.
The geese are now safe, but Mr. Child is still out $2.5 million because he can't use his property, and
the government refuses to compensate him for his loss.
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Pombo, Republican Congressman from CA

Critical Habitat?
Economic Hardship

The Wall Street Journal -- December 27, 1993

VIS = very important snail
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western snowy plover
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The U.S. Fish and Wildlife Service has completed a final rule designating 32 units of critical
habitat along the coast of California, Oregon, and Washington for the Pacific coast population
of the western snowy plover, a Federally threatened species. The critical habitat units total
12,145 acres, nearly 40 per cent less acreage than an earlier critical habitat plan the Service
adopted in 1999.
Of the designated units, 24 are in California (7,472 acres), five are in Oregon (2,147 acres),
and three are in Washington (2,526 acres). Of the total acreage, 2,479 acres (20 percent) are on
Federal lands; 6,474 acres (53 percent) are owned by states or local agencies; and 3,191 acres
(26 percent) are private.
Compared to the 1999 plan, today's action designates more critical habitat units but generally
smaller ones, based on increased knowledge of the species' needs and better mapping. This
new rule designates 32 units covering 12,145 acres, compared to 28 units covering 19,474
acres in the 1999 plan.
The rule will take effect 30 days after publication.
Some 2,859 acres of proposed critical habitat in six units were deleted based on the projected
cost of designating critical habitat. An economic analysis prepared by Industrial Economics
Inc. projected that critical habitat could cost between $273 million and $645 million, with the
biggest costs due to beach recreation losses. More than three-quarters of the loss was found to
occur in five proposed California critical habitat units, located on Coronado 's Silver Strand,
Morro Bay, Pismo Beach, and two on Monterey Bay.
In addition, 615 acres were deleted because of management plans and commitments -- such as
Habitat Conservation Plans -- and 1,621 acres were deleted because they are covered by
military land management plans or national security needs.
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http://www.fws.gov/pacific/sacramento/ea/news_releases/2005%20News%20Releases/WSP_fCH2005_NR.htm
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Chapter 5 (Paradigms…)
- Genetic Diversity (MVP, PVA)
- Island Biogeography
- Metapopulations
- Habitat Heterogeneity
- Disturbance
Chap 6 – Genetics of Conservation Biology
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Metapopulation:
Source
“Spatially disjunct groups of individuals with
some demographic or genetic connection”
“largely independent yet interconnected by
migration”

Sink

1. All local populations must be prone to
extinction
2. Persistence of entire population requires
recolonization of individual sites.
See p.193 in VanDyke text
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Metapopulation:

Hydrothermal Vents

Lowland Leopard Frogs
(thanks to Don Swann)

4

4 km
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Distribution of Lowland Leopard Frogs
in Rincon Mountains, 1996-2001

Metapopulation Dynamics
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Juggling Balls, Oranges, and Mites:

Chytrid Fungus
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Habitat Heterogeneity

Disturbances

Conserve Bigger Area?

-Endogenous
-Exogenous

Conserve More Diverse
Habitats?

35

An SUV is seen covered by sand as residents walk to their homes to inspect the
damage by hurricane Ivan Wednesday, Sept. 22, 2004 in Pensacola Beach, Fla.
Beach residents were allowed to see their homes for the first time since the
hurricane. (AP Photo/Alan Diaz)
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Habitat Heterogeneity and Disturbance

Dr. Melanie Culver
SNR, UA

Climax Community vs. Shifting Mosaic

- Tree Fall in Forest
- Beaver Dam on Stream
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Conservation
Biology

Applications of Genetics to
Conservation Biology
-Molecular Taxonomy
-Populations, Gene Flow, Phylogeography
-Relatedness - Kinship, Paternity, Individual ID
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Population biology
Physiology
Island biogeography
Hazard evaluation
Veterinary medicine
Environmental monitoring
Social science
Natural Resources
Policy
Management
Genetics

•
•
•
•
•
•
•
•
•
•
•

Evolution (M,M,S,D)
Systematics (Taxonomy)
Small populations
Population structure
Inbreeding/Outbreeding
Hybridization
Genetic diversity
Genetic management
Reintroduction
Species biology
Forensics
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How can genetics minimize extinction?

How can genetics minimize
extinction?

(continued)

• Understanding species biology

• Detect and minimize inbreeding and loss of
genetic diversity
• Detect and minimize hybridization
• Non-intrusive (non-invasive) sampling
• Identify best population for reintroduction
• Forensics

– Relatedness (kinship, paternity, individual ID)
– Gene flow (migration, dispersal, movement patterns)

• Molecular Systematics
–
–
–
–

•
•
•
•
•
•
•
•
•
•
•

Conservation
Genetics

Resolve taxonomic uncertainty
Resolve population structure (phylogeography)
Define management units
Identify populations of concern
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