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Extinction

How much?
Why?

How to analyze it?
How is it managed?




How much extinction?

Geological average lifespan of species ~10°
years

Recent average lifespan of birds and
mammals ~104 years

Projected immediate future lifespan ~102 -
103 years

Extinction rates above background by factor
of ~104

We are in the middle of the 6th great
extinction event in the history of life on earth




Projecting extinction rates NOT easy

Species-area relationships

S=cAz z~0.25
Trends in IUCN classification of threatened
species
Estimates of extinction probability
Branching processes in phylogenetic trees

How many species are there anyway?
(~7x10° or

e “... atrue total anywhere in the range 3 to 100
million could turn out to be correct...” R. May)




International Union for the Conservation of
Nature (IUCN)

 “Red Book” or Red List of Threatened
Species www.iucn.org/redlist/

» Classification of species
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Proportions of species by threat category for four comprehensively assessed
groups (a) amphibians, (b) birds, {c) mammals and (d) gymnosperms.
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Summary of 2008 Red List Categories for all sharks, rays, chimaeras, groupers,
reef-bullding corals, seabirds, marne mammails and marine turties (2544 species).




Causes of extinction

Habitat degradation or destruction

Overexploitation

Pollution
Invasive species

e Disease

Table 2. Percentages of species in different groups that are imperiled by habitat degradation and loss, alien species, pollution,
overexploitation, and disease. Categories are nonexclusive and therefore do not sum to 100.

Fresh- Butter-  Other
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Figure 1. The major
threats to biodiversity.
Data refer to species
classified as imperiled
by The Nature Conser-
vancy and to all endan-
gered, threatened, and
proposed species, sub-
species, and popula-
tions protected under
the Endangered Species
Act. See also Table 2.
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Role of the dominant eigenvalue

n(t)
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asymptotic population growth rate
stable stage distribution
reproductive value distribution

(“Strong ergodic theorem” of demography)




Extinction

* an inherently demographic problem (gotta love
that exponential growth)

But I have satisfied myself, by long ob-
servation, that nothing but the gradual
diminution of our forests can accom-
plish their decrease, as they not infre-

quently@drup@heir numbers yearly,

and always at least(double)it.

John James Audubon (ﬁ A SD

Ornithological Biography (1831)




But I have satisfied myself, by long ob-
servation, that nothing but the gradual
diminution of our forests can accom-

plish their decrease, as they not infre-
quently@adrup@heir numbers vearly,

and always at Ieast't.

John James Audubon (ﬁ A SD

Ornithological Biography (1831)

12/10/08







» Rely on snow drifts
» Enter dens in Oct/Nov/Dec
» Emerge in March/April
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Deterministic population growth
rate

population | growth |# ice-free
growth rate | per year days

1.06 + 5.8% 90
1.06 +5.8% 94
1.04 +3.9% 119
-27.0% 135
-22.0% 134
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Managing extinction

 Endangered Species Act (ESA)
* Marine Mammal Protection Act (MMPA)

« Convention on International Trade in
Endangered Species (CITES)




ENDANGERED SPECIES ACT OF 1973
[Public Law 93-205, Approved Dec. 28, 1973, 87 Stat. 884]

[As Amended Through Public Law 107-136, Jan. 24, 2002]

AN ACT To provide for the conservation of endangered and threatened species of
fish, wildlife, and plants, and for other purposes.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, [16 U.S.C. 1531
nithe] That this Act may be cited as the “Endangered Species Act
of 1973”.

TABLE OF CONTENTS

Sec. 2. Findings, purposes, and policy.

Sec. 3. Definitions.

Sec. 4. Determination of endangered species and threatened species.
Sec. 5. Land acquisition.

Sec. 6. Cooperation with the States.

Sec. 7. Interagency cooperation.

Sec. 8. International cooperation.

Sec. 8A. Convention implementation.

Sec. 9. Prohibited acts.

Sec. 10. Exceptions.

Sec. 11. Penalties and enforcement.

Sec. 12. Endangered plants.

Sec. 13. Conforming amendments.

Sec. 14. Repealer.

Sec. 15. Authorization of appropriations.

Sec. 16. Effective date.

Sec. 17. Marine Mammal Protection Aect of 1972.

[Sec. 18. Annual cost analysis by the Fish and Wildlife Service.l]

FINDINGS, PURPOSES, AND POLICY

SEC. 2. [16 U.S.C. 1531] (a) FINDINGS.—The Congress finds
and declares that—

(1) wvarious species of fish, wildlife, and plants in the
United States have been rendered extinct as a consequence of
economic growth and development untempered by adequate
concern and conservation;

(2) other species of fish, wildlife, and plants have been so
depleted in numbers that they are in danger of or threatened
with extinction;

(3) these species of fish, wildlife, and plants are of esthetic,
ecological, educational, historical, recreational, and scientific
value to the Nation and its people;

1 Bracketed material does not appear in Act. Sec. 1012 of P.L. 100—478, 102 Stat. 2314, Octo-
ber 7, 1988, added sec. 18 of the Act but did not conform the table of contents of the Act.
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Endangered Species Act

Endangered species

(6) The term “endangered species” means any species which is
in danger of extinction thlouOhout all or a significant portion of its
range other than a species of the Class Insecta determined by the
Gecretaw to constitute a pest whose protection under the provi-
sions of this Act would present an overwhelming and overriding
risk to man.




Endangered Species Act

* Threatened species

(20) The term “threatened species” means any species which is
likely to become an endangered species within the foreseeable fu-
ture throughout all or a significant portion of its range.




ESA 5 Factor Threat Analysis

The present or threatened destruction,
modification, or curtailment of habitat or range

Overutilization for commercial, recreational,
scientific, or educational purposes

Disease or predation

Inadequacy of existing regulatory mechanisms;
or

Other natural or manmade factors affecting
continued existence




The Petition Process

“Substantial” information,
listing “may be warranted”

Data doesn’t support need Data supports need to list
to list, "Not warranted” but other species are of
higher priority,
“Warranted but precluded”
Re-evaluate annually

Data supports need to list,
“Listing is warranted”

Publish proposed rule to list in Federal Register

Solicit expert opinions of 3 appropriate and independent
species specialists (peer review). Seek input from public,
scientific community, Federal and State agencies
(60 day comment period)

Amnounce dec
not to lis

Publish final rule to list in
Federal Register

Species added to list
(eff 30 days after
announcement)




