Fragmentation and
Overexploitation



Preview.

1.Habitat Fragmentation
2.Exploitation



Habitat Fragmentation

» The breaking up of the landscape
into small, isolated patches

o |slands

—|slands have different:
e Size
» Age
* Distance from other islands/land
—Provide a working example of isolation

—Dependent on spatial scale
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Habitat Fragmentation
» MacArthur and Wilson (1967)

—Proposed island biogeography as model
to explain observed patterns of species
diversity on islands

—Species richness a function of:

* Immigration rate
e Extinction rate



Habitat Fragmentation

» [mmigration rate = Rate of arrival
for NEW species to the island

» Extinction rate = rate at which
species on island go extinct



Point at which two lines

Cross:

* Predicted species richness
for island

e Differs according to island
Size and isolation
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Islands of different sizes were located at different
distances from the nearest mainland.
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Island Size and Isolation

Island area classes [km?]
n
¢ >100 000 15
O 10000 — 99999 38
O 1000 - 9999 94
100 - 999
10 99 45
1.0 9.9
1.0

Increasing isolation is
associated with decreasing
numbers of bird species.
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https://www.youtube.com/watch?v=TTzFM9KEfHE

Habitat Fragmentation

» Why fragmentation stinks
—Amount of edge

—Area/perimeter ratio
—Patch shape




Habitat Fragmentation

» Simberloff and Wilson (1969;
1976)

—Experimental evidence of island
biogeography

N
....



Predefaunation species Near istand
number on near island

Far island

Predefaunation species
number on far island

Number of species present

The area of Mud 1 island The area of Mud 2 island was
was reduced twice and | reduced only once and
number of species number of species showed
decreased each time. only one substantial decrease.

Area reduced
Area reduced 942 to 327 m?
990 to 565 m>_—~
_|Area reduced f
565 to 320 m?,

o

Meanwhile, number
of species increased
on the control island,
which was not
reduced in area.
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Exploitation

» Human overuse of a population
of organisms such that it:

—Threatens population viability
—Alters its habitat




Exploitation

* Where has it been documented?

—Islands
* New Zealand
e Hawalti
» Madagascar




Exploitation

* Where has it been documented?

—North America
» Passenger pigeon
» Carolina parakeet
* Bison



Exploitation

» Overhunting
—Subsistence
—Commercial
—Recreational

CIFOR Bushmeat


https://www.youtube.com/watch?v=PCMVWL7RRyk

Exploitation

» Why is commercial hunting so
enticing?
—Markets exists
—EXotic vs. domestic
—Supply and demand
—“Tragedy of the Commons”
—Differences in currency



Punt Gun



https://www.youtube.com/watch?v=GuHdoDQ2b_4

Effects of hunting pressure
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Exploitation

» Overfishing

—366 of 1519 species-
area specific
fisheries

—Higher - lower
trophic level

—“fishing down the
food web”™

Daniel Pauly Mission Blue New England Cod



https://www.ted.com/talks/daniel_pauly_the_ocean_s_shifting_baseline?language=en
https://www.ted.com/talks/daniel_pauly_the_ocean_s_shifting_baseline?language=en
https://www.ted.com/talks/daniel_pauly_the_ocean_s_shifting_baseline?language=en
https://www.ted.com/talks/daniel_pauly_the_ocean_s_shifting_baseline?language=en
https://www.youtube.com/watch?v=cLE56imBjJs
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Changes in Species Availability
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Exploitation

* Incidental exploitation
—Bycatch




* Incidental exploitation
—Recreational use




Exploitation

» Ecosystem effects
—Keystone species
—|Important symbioses



Resources

Publications

Hunter Jr., M. L., and J. Gibbs. 2007. Fundamentals of Conservation Biology,
3rd Edition. Blackwell, Malden.

Multimedia
Sea Around Us:



http://www.seaaroundus.org/

