
NORTHERN  SPOTTED  OWL 
HABITAT  OBJECTIVES

Jim Thrailkill
U.S. Fish and Wildlife Service

Dry Forest Workshop
October 13, 2009

Redmond, OR



•
 

Provide an overview of what is known about 
northern spotted owl habitat relationships, 
East Cascades -

 
WA, OR & CA.

•
 

Provide stand-level objectives to manage 
northern spotted owl habitat.

•
 

Avoid misusing anyone’s research –
 

we’ll 
see

OBJECTIVES



East Cascades Province

•
 

“..need for spotted owls to be 
well distributed throughout its 
range...”

NSO Recovery Plan 2008 East 
Cascades

Presenter
Presentation Notes
Mostly federal dominated management 

Forests developed in response to variability in climate, topography and soils.  

What little we know about NSO habitat relationships is not that dramatically different than elsewhere in the owl’s range
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Woodbridge scheme

Johnson (1980) provided a framework for discussing orders of habitat selection:  first order is the physical or geograhical range of the species, second order selection determines the HR range of an individual, third order selection involves the use of habitat components with the HR and fourth order selection is choice of , for example prey items.  In this hierarchy, higher orders of selection are conditional upon the lower orders. 



Landscape Considerations:
 Influences on NSO density and distribution



Abiotic
 

features influence distribution of 
NSO territories

Variable Response Source
Increasing 
Elevation

Decreased Occup/RSF Irwin et al 2004

Increasing 
precipitation

Decreased Reproduction Irwin et al 2004

Greater riparian 
area

Increased Occupancy Irwin et al 2004

Nest slope 
position

Lower slope, SE Gerhardt 2009

Distance to nest Maximizes habitat Rosenberg and 
McKelvey

 

1999
Foraging slope 
position

More frequent use Irwin et al. 2005

Presenter
Presentation Notes
Not what it is but where it is. 



NSO Diet –
 

Percent Composition, OR & WA
 (Forsman

 

2005)

Northern Flying Squirrel 40%

Woodrats

 

10%Red-backed voles 10%

Misc 15%

Birds 5%

Other mammals 20%

Presenter
Presentation Notes






So what?   Flyers need cavities to nest See Lehmkul for attributes

Gerhardt found RB voles and flyers primary prey species.  2002

REALLY NO DIFFERENCE BETWEEN IN PREY COMP BETWEEN OR AND WA



Washington Study Areas
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Olympic Penninsula (OLY) 
Cle Elum (CLE)
Mount Rainier (RAI)

Northern Spotted Owl Occupancy

Anthony et al. 2007
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Point out Cle Elum East Cascades



Barred Owl Occurrence

Forsman

 

et al. 2009

Presenter
Presentation Notes
So what   Singleton increase

Maybe limited occupancy of drier sites/forest.    Barred owl increasing on Warm Springs, Klamath



Reproduction –
 

East Cascades
•

 
Generally higher reproduction (Anthony et al 
2006)

•
 

Highest in P.Pine/DF and Grand fir, mixed 
conifer (Irwin et al 2004)

•
 

Lowest in western hemlock & subalpine 
forests (Irwin et al 2004)

Presenter
Presentation Notes
Franklin et bet hedging life history strategy.   Lower survival but higher repo.  Comes at a cost



Tradeoff with lower survival but higher repo.  

Strong differences in owl repro success suggest that abitioc factors directly or indirectly influence NSOs are express themselves through constraints on prey abundance.  For example,  owls near the crest where precip is generally higher had lwer repo.  Studies elsewhere (Franklin et al 2000) show decreased rep in high precp areas. 
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Johnson (1980) provided a framework for discussing orders of habitat selection:  first order is the physical or geograhical range of the species, second order selection determines the HR range of an individual, third order selection involves the use of habitat components with the HR and fourth order selection is choice of , for example prey items.  In this hierarchy, higher orders of selection are conditional upon the lower orders. 



NSO Foraging Habitat Structure
Location Variable Source
Yakima 
Reservation
(managed lands)
Use vs Random

Higher canopy*
(best discriminator) 

King 
1993

Higher basal area, medium size fir, 27.5- 
52.4 cm dbh
mature size trees 52.5-89.9 cm dbh

Lower shrub height

Yakima 
Reservation
(unmanaged 
portion) Use vs 
Random

Canopy cover Pigeon 
1995Basal area of large conifers

Log volume

Cle Elum 47% canopy cover
6 snags >10”dbh
140 tpa

Benson 
1991



NSO Nesting Structure: Canopy Closure

Location Canopy Closure Source

Wenatchee NF
(Nest v Random)

75%   (57-90%) Buchanan et al 
1995

O-W NF (sites only) > 60% Gaines et al 2008

Gifford Pinchot 83 -

 

94% Everett et al 1997

Deschutes NF (sites 
only)

averaged 75% Gerdes

 

et al 1996
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Presentation Notes
Measured somewhat differently by method and plots a bit different



NSO Nesting Structure: Live Trees
Location Live Trees Source
Wenatchee NF
use v random (mixed 
conifer)

> D-F trees 35-60 cm dbh
> P.pine

 

61-84 cm dbh
> Live tree basal area

Buchanan et al 
1995

Wenatchee Trees 20-64 cm dbh Irwin et al 2004

O-W NF (sites only) >15”

 

qmd Gaines et al 2008

Deschutes NF (sites 
only)

• TPA 280
• 180-210 ft2/ac (135-350)
•>40% white fir understory >8”

Gerdes

 

et al 
1996

Wenatchee NF •

 

187 ft2/ac basal area (trees 
and snags)
•173 tpa

 

(live trees)

Buchanan 1988

Gifford Pinchot (sites 
only)

188-260 ft2/ac basal area Everett et al 1997



NSO Nesting Structure: Other features

Location Variable: other features Source
Wenatchee NF Basal area of decadent 

snags
Canopy layers 2-3

Buchanan et al 
1995

snags 28 tpa Buchanan 1988

Gifford Pinchot • canopy layers 3+ Everett et al 1997

Deschutes NF • canopy layers -

 

3
• logs 15/ac >15”
• snags 8/ac >16”

Gerdes

 

et al 1996



Study 
Area

Primary Nest 
Tree Species

Nest Type % Source 

Cavity Platform

WA Douglas-fir 20 80 Buchanan 1993 
and 1996

OR Douglas-fir 40 50 Gerhardt 2009

Nest Trees

Forsman

 

2005

Presenter
Presentation Notes
Lower portions of slopes – prey access and microclimate – cooler, shorter periods of sun

Large trees Mean dbh 85 cm for platform tree

Mean height 35 m

Mistletoe primary culprit for platforms





Prey Habitat

•
 

Northern Flying Squirrels:
 

snags, truffles, and lichens

•
 

Woodrats:  snags, mistletoe and logs

Presenter
Presentation Notes
Flying Squirrel fitness associated with understory vegetation diversity, dead wood, defective trees



Lehmkuhl presentation later



Nesting Habitat Components 
Summary Table

Habitat Component Range Selected Range

Canopy closure 48-100% ≥60%

Total basal area 135 -
 

450 
ft2/ac >180-240 ft2/ac 

Mean tree size 10.5-18.5”
 qmd ≥15”

 
qmd



Nesting Habitat Components – 
Summary

•
 

Multi-layered forest

•
 

Large (>26”) trees with structure and snags for nesting
–

 

Tree deformities, mistletoe, cavities
–

 

≥

 

8

 

large trees/ac

•
 

Tree species associated with NSO use
–

 

Douglas-fir (nesting structure and mesic

 

conditions)

•
 

Other habitat components
–

 

Tree size (≥15”

 

qmd)
–

 

Basal area (>180-240 ft2/ac)
–

 

Canopy closure (≥60%)



NSO HABITAT OBJECTIVES

“What you call ladder fuels, I call owl habitat.” E. Forsman

 

2005
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NSO Habitat Objectives

Overarching:
Need sufficient NSO habitat in the short term

Build a landscape that is resilient

Restore function



NSO HABITAT OBJECTIVES
General:
• Treatments vary by plant association
• Focus treatments in declining stands
• Apply treatments unevenly within stands
• Maintain moisture gradient 

Abiotic factors:
• Lower areas on slopes 
• Southerly facing slopes
• Lower elevations??

Presenter
Presentation Notes
Maintain both meso and fine scale patchiness

Partial cutting by creating small gap opening promoting understory shrubs 

Mosture gradient for lichens and truffles = flyers

Anchor areas for refugia lower slopes and more southerly aspects



• Large tree retention/generation (nest tree size) 
• Hardwood regeneration
• High canopy cover (>60%)
•

 
150 sq ft basal area (Grand fir zone) across diameter 

classes (Treneman); other studies
•

 
Preferentially select trees for removal (suppressed, 

budworm,etc)

NSO Habitat Objectives

Decadence management:
• Large dead trees and snags
• Dwarf mistletoe control?

Presenter
Presentation Notes
Large, very old trees ppine, western larch, douglas fir  - these serve as anchor points for owls and the stands (thick fire resistent bark), surviving for centuries

Patchiness should be among and within stands

Small size classes of fire tolerant tree species provde the recruitment resource for future large  and very large fire tolerant trees along with helping with the layering of the stand and micro climate conditions. 

Uneven treatments within stands help create fine scale landscapes within stands.  A mosaic of denser patches with mid-canopy trees provides for species and processes that operate at finer scales. 

Large dead trees whereever they occur are important – large down wood recruitment, potential nest structure while standing, other birds…

Management of decadent processes, including maintaining dead and decadent trees, coarse woody debris, creating cavity trees, and trees with decay.  

Hardwoods,  mast production food source, roost trees





Institutional:
•

 
IDTs

•
 

FWS involvement

NSO Habitat Objectives



Thank You.


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Abiotic features influence distribution of NSO territories
	NSO Diet – Percent Composition, OR & WA �(Forsman 2005)
	Slide Number 8
	Slide Number 9
	Reproduction – East Cascades
	Slide Number 11
	Slide Number 12
	NSO Nesting Structure: Canopy Closure
	NSO Nesting Structure: Live Trees
	NSO Nesting Structure: Other features
	Slide Number 16
	Prey Habitat
	Nesting Habitat Components �Summary Table
	Nesting Habitat Components – Summary
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25

