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Alterations To Vegetative Structure

75% Reduction in
Forested Area

Fragmentation of
Remaining 25% into

35,000+ Blocks

Nearly 100% Loss of
“High-site” BLHW’s

Ecosystem Change Relative to Migratory Birds



Landscape Quality Site Quality
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Restoration for Forest Birds



Landscape Assumptions

Increased forest area better?

Bigger patches

More forested landscapes 



Reforestation Decision Support Model for 
Forest Breeding Birds in the MAV
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Site Assumptions

• Plant many species (~70 species available)
– Insects, fruits, temporal.

• Plant pioneer fast-growing species 
– Colonization by forest birds, increase seed rain.

• High but heterogeneous stem densities
– Dense (nurse trees, timber quality & emergent trees)
– Gaps (foraging, juvenile cover, invading trees).

• “Drier” bottomland sites = greater ground cover



Time
~200 reforested sites <28 years old

 r2 = 0.82 
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Bird – Vegetation Relationship
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36 study plots                  ~20 ha (550 x 375 m)

Do initial restoration decisions 
affect productivity of birds?



Models of Nest Survival

Habitat effectsHabitat effects
- Tree height (m; 3rd quatrile)

- Stem density (100 stems)

- Species richness
- Vegetation density (dm)

Edge effectsEdge effects
- Distance to forest (km)

- Distance to agriculture

Landscape effects Landscape effects 
- % Forest Cover (deciles)

- % Agriculture
- % Reforested



Best Models (AICc)
Species (9)Species (9) EffectsEffects
Orchard Oriole & Northern Mockingbird Null

Mourning Dove & Yellow-billed Cuckoo Landscape 

Northern Cardinal, Dickcissel &
Yellow-breasted Chat

Edge

Indigo Bunting, Yellow-breasted Chat, 
Dickcissel, Red-winged Blackbird, 
Yellow-billed Cuckoo, & Mourning Dove

Habitat



Habitat Effects
 Stem Density
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Habitat Effects
6 species

EffectsEffects Results ( for Results ( for ““forestforest”” birds)birds)
Height Taller trees are better

More trees are better
Understory Density Denser vegetation is better
Species Richness ?

Stem Density



“Forest Birds”
•• Increased densityIncreased density

– In more forested landscapes
– On sites with trees that are:

• taller, denser, & species rich

•• Increased nest successIncreased nest success
– Farther from agricultural edges
– On sites with taller and denser trees
– On sites with denser understory 



Where is Important !

• Agricultural landscapes
– More “grassland” birds 
– Probable “sinks” populations

• Forested landscapes
– More “shrub-scrub” birds
– Probable ”source” populations



Nesting success ( CI95% )
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“What” is also Important !

• Taller trees 
• High stem density 
• Heterogeneous understory

– Gaps in canopy
– Dense understory thickets

• Diversity of tree species
• Forest stratification

– Horizontal and vertical



Desired Stand Conditions



Forest Resource Conservation Working Group

• Bigger trees 
• High initial stem density 
• Heterogeneous canopy
• Diversity of species
• Forest stratification

– Horizontal and vertical
• Age diversity

– Senescence and regeneration
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Questions ?
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