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Figure A12. Theoretical types of spatially structured populations.  Panel A shows a “traditional” type
classification scheme that does not consider correlated environmental effects that impact all
subpopulations, nor does it explicitly consider the physical dynamics of the habitat patches
themselves.  The circles indicate habitat patches, with the size of the circle indicating the size or
capacity of the patch, and the degree of shading indicating the density of the subpopulation—
white indicating an empty patch and black indicating a high density patch. The arrows indicate
levels of migration, with thick arrows indicating high migration, thin arrows moderate migration,
and dashed arrows indicating intermittent migration.  Panel B shows how spatial structure may
oscillate over time as a result of correlated environmental changes in survival or productivity
among subpopulations.  Correlated environmental changes might result, for example, from annual
variation in ocean survival that affects all subpopulations.  Panel C shows two potential habitat
patterns.  In a static habitat, the location of suitable patches remains constant over time, though
patches may or may not always be occupied.  In a dynamic habitat, the location of suitable habitat
continually changes, and so the location of subpopulations must also change.

From McElhaney et al. 2000, p. 92
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You want this: More than this:

To increase viability,



 Arroyo Seco River, Central California Coast 
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Max-Relevance/Min-Redundancy Influence Diagram 
(Peng et al. 2005)

MI−RD*
0.78
0.09

Mean Upstream
Hillslope

Volume of
Precipitation

Channel
Gradient

Bankfull
Depth

Sand
Response

Gravel
Response

Change in
Max Depth

O. mykiss
Response

(1+)

O. mykiss
Response

(YOY)

Runoff  
Habitat    
Fish  

* Mutual Information minus Redundancy



Spatial Structure    

92

homogeneous panmictic population

patchy panmictic population

“classical”
metapopulation

Low survival years -
single panmictic
population

Moderate survival year -
source sink population

High survival years -
structured population

Panel B: Temporal changes in
population structure

Panel A: “Traditional”
classification of population
structure Panel C: Static vs. dynamic habitat

Static habitat

Dynamic habitat

Time 1 Time 3Time 2

Time 1 Time 3Time 2

structured populaton
with no extinctions

source-sink population

island-mainland population

Figure A12. Theoretical types of spatially structured populations.  Panel A shows a “traditional” type
classification scheme that does not consider correlated environmental effects that impact all
subpopulations, nor does it explicitly consider the physical dynamics of the habitat patches
themselves.  The circles indicate habitat patches, with the size of the circle indicating the size or
capacity of the patch, and the degree of shading indicating the density of the subpopulation—
white indicating an empty patch and black indicating a high density patch. The arrows indicate
levels of migration, with thick arrows indicating high migration, thin arrows moderate migration,
and dashed arrows indicating intermittent migration.  Panel B shows how spatial structure may
oscillate over time as a result of correlated environmental changes in survival or productivity
among subpopulations.  Correlated environmental changes might result, for example, from annual
variation in ocean survival that affects all subpopulations.  Panel C shows two potential habitat
patterns.  In a static habitat, the location of suitable patches remains constant over time, though
patches may or may not always be occupied.  In a dynamic habitat, the location of suitable habitat
continually changes, and so the location of subpopulations must also change.

From McElhaney et al. 2000, p. 92
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