The Invasive Species Problem

Read chapters 7 and 8
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Invasive Species
--Major Environmental & Economic Losses

ANhat are invasive species?

AWhat harm do they do?

AWhere do they come from?

AWhat are the control options?

AHow does classical biological control fit in?




Species invasions are one of the top 6 threats to tl
continued survival of nature
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Biogeographic regionsseparations that matter!
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Prior to human intervention, most species in a
biogeographic region evolved within and stayed within
their own regions




Subdivision of space has advantage

Amultiple solutions to same ecological
opportunities

Aneed not be robust competitors to all
similar species in whole world

Aneed not be resistant to all pathogens in
whole world



In a subdivided world, more than 1 clade can exploit a
niche. In the Americas, the avian nectivores are
hummingbirds, but in Africa, are the unrelated sunbirds
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Subdivision of space has risk
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Speciesarea theory predicts only half as many
mammal s I n one nNsuper
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Figure 10. Number of mammalian species in a given area of land is dependent on the isolation of
these species from each other. If the earth’s land masses were united into a single supercontinent,
the total area of land (more than 10% square kilometers) is projected to support about 2,000
species of mammals (blue dot). However, there are about 4,200 mammalian species on earth (red
dot). The authors suggest that the current geographic isolation of the earth’s species promotes
and maintains biological diversity. By transporting other species across natural geographic
boundaries, human beings threaten to reduce the diversity of life on the earth. The projected to-
tal number of mammalian species is based on surveys (black dots) showing a linear relationship
between the number of species in a region and the logarithm of the area of land in the region.
(Adapted from work by A. Launer of the Center for Conservation Biology, Stanford University.)



Consider the red imported fire ant, Solenopsis
Invicta, an invasive species in the United States




The native range of the red imported fire ant Is
part of South America
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In North America, the invaded range is in the
southeastern United States. The ant was introduce
by boat to Mobile, Alabama in ca 1900.
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Spread by jumping over barriers, yields new
populations with these features:

1. Disjunct distribution (no contact with
original population)

2. Small colonizing populations

3. Loss of specialized natural enemies

due to random effects and small
numbers of colonizers



Six new insects every year in CA
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Figure 3-4—Numbers of New Insect and Other Invertebrate Species Established in California 1955-1988
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Seven new invaders each year in Florida
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One invader in 7 becomes a major pest
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Damage from some invaders Is
highly focused

1. specific pathogens.g., chestnut blight
2. specific herbivorese.g., hemlock woolly adelgid

3. narrow-focus competitorse.g., starlings and
bluebirds
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The pathogen called chestnut blight destroyed
nearly all individuals of the tree Amerlcan chestnut

Stem killing canker
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In continued cycles of disease




Hemlock woolly adelgid
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Hemlock woolly adelgid causes needle loss, branc
death, canopy thinning, and tree death
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Beech tree
showing cracks of
beech bark
diseas® a tree
killing
combination of
exotic insect and
native and exotic
pathogens




