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Birds as Indicators in Adaptive Management

INNOVATIVE APPROACHES TO INTEGRATING WITH MANAGEMENT

• Applied adaptive research and monitoring
- songbirds and spotted owls, shrubs, and aspen restoration

• Local and landscape factors influencing species abundance   

• New landscape modeling techniques for uncommon species – MIS 
woodpeckers on the Lassen.

• Integration tools
- white papers, interactive GIS tools, field trips, posters, presentations, 
and publications.
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Songbirds and Spotted Owl
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Land Allocations in the PLAS

56.62581,459Total - Overlap

44.13453,185W/O Core

9.6298,812SOHA

NA768,819Total  

28.42291,884Offbase

2.3123,738Wilderness

3.0731,481NOGO PAC

19.95204,939SPOW Core

11.49117,966SPOW PAC

% of N.F. in
Study Area

N.F. Land in 
Study AreaAllocation
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A suite of species as management indicators
1. Hermit Warbler 11. Hammond’s Flycatcher
2. Oregon Junco 12. Cassin’s Vireo
3. Mountain Chickadee 13. Brown Creeper
4. Audubon’s Warbler       14. Warbling Vireo
5. Dusky Flycatcher 15. MacGillivray’s Warbler
6. Nashville Warbler 16. Steller’s Jay
7. Western Tanager 17. Black-headed Grosbeak
8. Golden-crowned Kinglet 18. American Robin
9. Red-breasted Nuthatch 19. Spotted Towhee
10. Fox Sparrow 20. Calliope Hummingbird
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Species More Abundant Outside PAC/Core Areas

0.0141.180.3880.456Western Tanager

0.0801.110.5770.638Audubon’s Warbler

NS1.060.6950.740Oregon Junco

NS1.120.1050.118American Robin

NS 1.110.1230.137Stellar's Jay

<0.0011.460.4600.671Mountain Chickadee

<0.0011.550.1300.202MacGillivray’s Warbler

<0.0012.020.1030.208Olive-sided Flycatcher

<0.0011.730.0790.137Western Wood-Pewee

<0.0012.830.0400.113Calliope Hummingbird

<0.0011.870.4110.769Dusky Flycatcher

<0.0014.180.1100.460

<0.0012.760.0460.127Spotted Towhee

P-valueRatio
Inside

PAC/Core
Outside 
Pac/CoreSpecies

Fox Sparrow

Nashville Warbler 0.137 NS 1.110.123

Red-breasted Sapsucker

Chipping Sparrow

0.100 0.090 1.11 NS 

0.099 0.074 1.34 0.076
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Nesting Guilds

<0.00010.844.633.90Tree Nesters

0.0261.101.241.37Cavity Nesters

<0.00012.080.861.79Shrub Nesters

P-valueRatio
Inside

PAC/Core 
Outside

Pac/CoreIndex
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Shrub Habitats
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Why Manage for Shrubs?

Proportion of Breeding Birds in each Nesting Guild
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Fox Sparrow and Shrub Cover in the PLAS
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R2=0.21, p<0.0001
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MacGillivray’s Warbler and Shrub Cover in the PLAS
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Dusky Flycatcher and Shrub Cover in the PLAS
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Shrub Bird Species Nesting Habitat
Fox Sparrow Nest Sites vs. Random Sites
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Species Abundance at Proposed DFPZ’s
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Open Forest and Shrub Limiting Factors

• Shrub and other open forest habitats are likely to decline under
current management  (both HFQLG and SNFPA).

- Fire suppression

-50% of forest is on “closed canopy trajectory”
-Fuel reduction treatments retain 40 – 60% canopy cover
-Many fuels projects target shrub areas for mastication 
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Managing Shrub habitat for Birds

Re-evaluate shrub importance vs. fire risk

Group selects need to be larger (less quantity?)

Reduce stocking rates of replanted areas

Regenerate mixed species shrub habitats

Leave snags and a few large trees.

Use fire to achieve shrub regeneration

Fuel treatments and Area thinning - use mosaic design

Post-fire Management (salvage, dense replantings, 
shrub removal).
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Aspen
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Treated vs. Untreated Aspen
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Woodpeckers & Aspen
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Warbling Vireo and Aspen Cover

R2=0.21, p=0.0001
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Importance of Understory Aspen

R2=0.12, p=0.001
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Managing Aspen for Birds

• Aspen treatments are warranted

• Birds respond immediately to treatment – especially 
woodpeckers, mountain bluebird, tree swallow

• Manage for aspen cover over 40% for Warbling Vireo

• Manage for a range of aspen successional stages including 
early seral aspen with dense regeneration.



PRBO Conservation Science

Local versus Landscape Effects 

Birds respond to:

“Local” features (e.g. vegetation 
composition)

“Landscape” composition features

Howell et al 2000

Renjifo 1999
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Landscape Ecology Metrics

• Different configurations can have very different effects on 
ecological function.

Interspersion and Juxtaposition Index (IJI) – measure of how dispersed individual habitat

patches are in relation to patches of other habitat types.  

Shannon Habitat Diversity Index (Diversity) – Diversity of habitat types

Contagion – index of the amount of habitat clumping.

Core Area – measure of the amount of the area away from edge.
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Original Vegetation Map

Howell et al 2000

Renjifo 1999
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Reclassified Vegetation Map
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Shannon Diversity Index Contagion Index
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Olive-sided Flycatcher

Obs Model                 ΔAicc w_Akaike
Diversity     0.0000  0.49085
Diversity + Local Veg 0.6698  0.35115
All Landscape + Local Veg 2.2988  0.15552
IJI + Local Veg 10.5702  0.00249
Core Area         27.6402  0.00000
Core Area + Local Veg 29.1555  0.00000
All Landscape Variables 0.4896  0.00000
IJI 37.3754  0.00000
Null                 47.8319  0.00000
Local Veg Only         47.8319  0.00000
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OSFL Parameter Estimates-Model averaged

Est. Model   
Parameter Average SE  
Contagion                  0.0037        0.00755
IJI                     0.1116        0.00340
Intercept              -3.6321        1.12320
Diversity                    0.6576        0.57699
Core Area                   -0.0214        0.02363
Maximum Tree DBH 0.0033        0.00295
Snags >30 inch DBH 0.0182        0.00649
Total Basal Area      -0.0810        0.01812
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Hermit Warbler 

Model                 Δaicc w_Akaike
Diversity + Local Veg 0.000 0.91338
All Landscape + Local Veg 5.121  0.07058
Core Area + Local Veg 8.137  0.01562
IJI + Local Veg 15.411  0.00041
Local Veg only             33.505  0.00000
All Landscape no local 367.290  0.00000
Core Area         367.886  0.00000
Diversity         368.265  0.00000
IJI 384.266  0.00000
Null                 439.716  0.00000                      
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Hermit Warbler Parameter Estimates-Model Averaged

Est. Model   
Parameter Average SE  
Contagion                  -0.0002       0.00044
IJI                     -0.0001       0.00017
Intercept               -1.4229       0.15779         
Diversity -0.3535       0.07038
Core Area                    0.0004        0.00089         
Mixed Conifer Index 0.0245        0.00553
Canopy Height 0.0260        0.00272
Total Basal Area           0.0072        0.00371         
Tree Cover 0.0109        0.00108         
Tree Richness 0.0905        0.01591
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Local vs. Landscape Summary

• For almost all species landscape factors are important
• Manage beyond the patch, consider habitat heterogeneity 

and configuration – both pro and con.
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Integration Tools

Interactive GIS 

New predictive modeling tools

White Papers

Posters, presentations, field trips, and publications
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MIS Interactive GIS Tool – Pileated Woodpecker
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MIS Predictive Models – Pileated Woodpecker

• Focus sampling areas
• Prioritize areas to 

manage for these species
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White Papers
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Oak Symposium Poster – LNF and PRBO
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Conclusions

• Are you still with me?
• Ecosystem approach to management is necessary to meet 

the competing needs of the full compliment of wildlife.
• Birds are ideal candidates for providing some of the 

necessary feedback.
• Research and management must continue to find ways to 

integrate more results to ensure informed state of the 
science management decisions are being made.
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