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30-50% of all plant and vertebrate species in these 25 areas 





1. Extinction debt

Ecological Consequences of Fragmentation



1. Extinction debt

2. Density compensation

Ecological Consequences of Fragmentation
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45 native species

7 mammals
7 amphibians
31 reptiles



Occupancy Model Framework
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My imperfect (but wonderful) observations
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Species Richness
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What causes variation in sensitivity 
to fragmentation?







Sensitivity to Patch Size

Adult Body Size Fecundity/Year Years to Sexual Maturity

Range Size
Winter 

Precipitation
(Dry vs. Core)

Max Summer 
Temperature
(Hot vs. Core)
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Above the line = MORE 
sensitive in smaller patch sizes 

to hotter conditions

Dashed = core
Solid = hotter





Fecundity/Year

Max Summer 
Temperature
(Hot vs. Core)

Species richness increased with patch size

Sensitivity to this fragmentation differed 
by taxa and species within taxa

Insight can be gained by incorporating life 
history and climate-range position
information

Summary



Focal area: 

24 million people

56,505 mile2

424.7 people/mile2

Change in the number of people 
from 1990 to 2000



Patches >5000 ha have about 80% of species they could have

The smallest patches lack about 50% of species they could have

Emily Perkins***



Natural Community 
Conservation Plan (NCCP)

-Coordinated regional response
-Resolve biodiversity and development 
conflicts
-Overarching goals and subarea goals 
-Deliver habitat and species protections



These smallest patches are numerous but only 2-4% of the open space or conserved land

Percentage of area in conservation is dominated by larger patches (49.69%), which contain greater 
species diversity



Future:

Add to patches vs. adding disconnected patches?

Use species life history and climate-range position information in planning

There are different dynamics at patch vs. site level

1,049,785.28 ha 
open space 
~6469 patches 

524,970.73 ha 
conserved land
~2242 patches
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