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Main Points

1) Conservation baselines and value judgments: defining “natural”

-- integration and individualism concepts

-- example: an ecological anachronism to conserve an endangered fish

-- the shifting baseline syndrome

-- example: rewilding in the Arctic Circle

2) Why is genetic diversity important?

-- mutations, inbreeding, genetic drift, and gene flow

-- example: isolation management as a conservation strategy to combat 

hybridization (Novinger and Rahel reading)

3) Species as “units” of conservation

-- why species?

-- example: the unfortunate plight of a low-profile, uncharismatic 

vertebrate (Drietz reading)

Pre-reading: Tuesday 12 September. Ripple et al, Ford et al, Ripple et al #2

Thursday 14 September. NA

Terms: integration, individualism, shifting baseline syndrome, panmictic, genetically 

effective population size, inbreeding depression, hybridization, keystone 

species, foundation species, flagship species, umbrella species
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Presentation #1 (10 October)
Single-species conservation: JoBeth, Daree, Jessica, Kelsey, Ryder, Michael
Multi-species conservation:

Presentation #2 (31 October)
National and international steps to curb climate change: Sarah, Carysa, Stephanie, Brigid, 
Thomas
State and local steps to curb climate change:

Presentation #3 (21 November)
Pros of consumptive use (hunting and fishing) for wildlife conservation: Shannon, David, 
Rachel, Frances, Wilson, Ben
Cons of consumptive use for wildlife conservation:

Presentation #4 (30 November)
Conservation in protected areas (national parks and reserves): Rosemary, Tyler, Alanna, 
Ellen, Taylor, Trace
Conservation on private lands:
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• Integration concept = associations of species represent 
coevolved (and thus predictable) sets of species affiliated 
with particular habitats. Emphasis on determinism.

environmental gradient 
(temperature, rainfall, whatever) 

The equilibrium view of nature



P. Manning, Super Bowl XLVIII vs Seattle
TD INT Long QB Rating
1 2 23 73.5

P. Manning, 2013 Season Averages
TD INT Long QB Rating

3.67 + 1.46 0.67 + 0.88 54.73 + 10.01       121.20 + 23
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The non-equilibrium view of nature

• Individualistic concept = opportunistic associations of 
species whose abundances change (more or less) 
independently of other species. Emphasis on stochasticity.

environmental gradient 
(temperature, rainfall, whatever) 



Ecological anachronisms

6



What is “natural”, and to what baseline should we
attempt to “restore” ecosystems?
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Red fish and snapper, 1 day of fishing, FL Keys, 2007

McClenachan. 2009. Cons. Biol. 
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White margate, 1 day of fishing, FL Keys, 1983

McClenachan. 2009. Cons. Biol. 
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Goliath grouper, 1 day of fishing, FL Keys, 1957

McClenachan. 2009. Cons. Biol. 
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White margate, 1 day of fishing, FL Keys, 1983

McClenachan. 2009. Cons. Biol. 
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Red fish and snapper, 1 day of fishing, FL Keys, 2007

McClenachan. 2009. Cons. Biol. 
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Conservation and historical baselines

• shifting baseline syndrome = each generation accepts as 
“natural” the environmental conditions that occurred in 
their earliest memories.

• when a new generation begins, environmental conditions 
have changed, but it is the conditions at the time of this 
generations first memories that are the new baseline.
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Conservation and historical baselines

• shifting baseline syndrome = each generation accepts as 
“natural” the environmental conditions that occurred in 
their earliest memories.

• when a new generation begins, environmental conditions 
have changed, but it is the conditions at the time of this 
generations first memories that are the new baseline.

• risk that we will gradually accommodate the “creeping 
disappearance” of species, and inappropriate reference 
points toward which to steer restoration.



Zimov. 2005. Science. 15



Zimov. 2005. Science. 16



Wrangel Island

Palkopoulou et al. 2015. Curr Biol. 17



• idealized population consists of:

1) panmictic individuals
2) 1:1 sex ratios
3) equal reproductive success 

among individuals
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Why is genetic diversity important 
(or is it)?



• genetic variation protects against the accumulation of 
deleterious mutations.
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• genetic variation provides raw materials to adapt to 
environmental perturbations.

Why is genetic diversity important 
(or is it)?



• genetic variation reduces probability of inbreeding depression.
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Why is genetic diversity important 
(or is it)?



• genetic variation reduces probability of inbreeding depression.
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Why is genetic diversity important 
(or is it)?



Genetic drift and gene flow

• genetic variation reduces probability of genetic drift
(and usually is maintained by gene flow).
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Outbreeding depression and hybridization

• artificially high levels of connectivity may result in 
outbreeding depression.

• genetic swamping of adaptive alleles may occur following the 
removal of dispersal barriers.

• in severe cases, may lead to hybridization in which two species 
interbreed.
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• cutthroat trout, hybridization, and alien species
-- many subspecies 
(now threatened or en-
dangered) in the 
isolated streams of the
Intermountain West.
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Isolation management as a conservation strategy



Novinger and Rahel. 2003.

Discussion Q: Novinger and Rahel 2003 reported on a series of management 
interventions conducted in attempt to protect Colorado River cutthroat trout.

What were these interventions? Did they work?

Why or why not? What potentially negative, unintended consequences

did the authors mention might arise from their interventions?
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• species are logical “endpoints” for evolution (at least over 
ecological time scales).

• conservation legislation and classifications (e.g., US 
Endangered Species Act, IUCN Red List, CITES) focus on 
species.

Why species?
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• keystone species = those with a large effect on other species 
because of the “role” they play in communities. Often (but 
not always) are predators and ecosystem engineers. 
(Contrast with foundation species).

Why species?



28

Trouble with foundation and keystone species concepts?
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• by targeting wide-ranging species for conservation efforts, we may 
be able to protect other species.

• umbrella species = one whose minimum area requirements are at 
least as large as others in the community, ecosystem, or habitat for 
which protection is sought. 

Why species?
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• public can relate to (at least some!) species.

• flagship species = iconic animals that provide focus to 
generate conservation efforts for a broader cause.

Why species?
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The unfortunate plight of low-profile, uncharismatic microfauna

• geographic range restricted to 2 square miles around Mortenson 
Lake NWR in Albany County

• low genetic diversity, chytrid fungus, pesticides, and 
predation by exotic fishes have been implicated in its
extinction

• reliant upon population augmentation from captive populations
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"We are in the process of reverting the management of the refuge back to what it once 
was. The lack of grazing appears to have had a negative affect (Withers, 1992) on the 
toads' ability to breed and bask," said Michelle Geraud, Wyoming Toad Recovery 
Coordinator with the U.S. Fish and Wildlife Service. 

The unfortunate plight of low-profile, uncharismatic microfauna




