Community Processes:
Species Interactions &
Succession

tutorial by Paul Rich

Durian Video: http://video.nationalgeographic.com/video/playaxd@ls/culture-places/food/malaysia durian.html
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. Some General Types of Species
native, non—native, indicator, & keystone species

. Types of Species Interactions
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. Competition & Resource Partitioning
principle of competitive exclusion

. Succession
primary & secondary succession

. Island Biogeography
. Stability & Sustainabillity
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1. The Ecological Niche

niche : the role that an organism plays in an ecosystem.

 defined by the range of conditions & resources within
which an organism can live;

 conditions : the many physical attributes of the
environment, though not consumed, that influence
biological processes & population growth, e.g.,
temperature, salinity, acidity;

* resources : substances or parts of the environment used
by an organism & consumed or otherwise made
unavailable to other organisms , e.g., food, water, &
nesting sites for animals; water, nutrients, & solar
radiation for plants;

e contrast with habitat , the actual place an organism lives.
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Fundamental vs. Realized Niche

fundamental niche
the full range of
conditions & resources
that an organism could
theoretically use in the
absence of competition
with other species.

realized niche : the
portion of the
fundamental niche that
an organism actually
occupies; actual range
of conditions &
resources that an
organism uses.
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*niche overlap between species leads to
competition;

ecompetition causes organisms to not be
able to occupy the full fundamental niche;




Generalists vs. Specialists

egeneralists have broad niches, whereas
specialists have narrow niches:

sexamples of generalists: cockroaches,
coyotes, dandelions, humans;

sexamples of specialists: spotted owls,
which require old—growth forests in the
Pacific Northwest; giant pandas, which
eat primarily bamboo in bamboo
forests of China;

sgeneralists may have advantage
when environmental conditions change
(e.g., weedy species such as
dandelions in disturbed habitat);
whereas specialists may have
advantage when environmental
conditions are more constant (e.g.,
many species of tropical rain forest). L7 photobucket comalbums/b3sisporazoalSpotted-Owtipg




2. Some General Types of Species

native species : species that normally live
& thrive in a particular ecosystem:

» by contrast nonnative species (also
called exotic species or alien
species ) originate in other
ecosystems; may enter an ecosystem
by migration or by deliberate or
accidental introduction by humans;

» example: "killer bees", wild bees from
Africa were imported to Brazil to
Increase honey production, but instead
displaced native bees, decreased
honey production, spread, & posed
threat because of aggressive behavior.

http://www.virginmedia.com/images/african-killer-bees-431x300.jpg

Killer Bees Videohttp://video.nationalgeographic.com/video/playeirsads/bugs-animals/bees-and-wasps/killer bee.html

Cane Toads Videohttp://video.nationalgeographic.com/video/playeirsals/amphibians-animals/frogs-and-toads/toad bamé.

Fire Ant Video:http://video.nationalgeographic.com/video/playeirsals/bugs-animals/ants-and-termites/ant redfina. ht




Some General Types of Species

Indicator species : species that
serve as early warnings that a
community or ecosystem is being
damaged:

« example: decline of migratory
songbirds in North America

Indicates loss & fragmentation of
habitat in mesoAmerica & South
America;

e example: presence of trout In
mountain streams is an indicator
of good water quality;

» example: presence of spotted
owls is indicator of healthy old—
growth forest.




Some General Types of Species

www.absc.usgs.gov/research/sea_otters/jb_31.jpg

keystone species : species that play a
critical role in an ecosystem:

» example: sea otters are keystone
species because they prevent sea
urchins from depleting kelp beds;

i1.treknature.com/photos/12634/scarabeus.jpg

» example: dung beetles are keystone
species because they remove, bury, &
recycle animal waste;

e example: beavers are keystone
species because they build dams &
create habitat for a diverse community
of species (bluegill fish, muskrats,
herons, ducks...).

"The loss of a keystone species is like a
drill accidentally striking a power line. It
causes lights to go out all over."

— E.O. Wilson

<http://animals.nationalgeographic.com/staticfiles/NGS/Shared/StaticFiles/animalsfimages/primary/beaver.jpg
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Mecnanisms of Successiorn
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