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2006 Not Warranted Determination: 

Inconclusive evidence populations were in decline. 
High severity fire represented the greatest threat to 

the species. 
Fuels treatments ameliorated the threat of high 

severity fire and would not result in population 
declines. 
 



■ Lassen National Forest 

■ Eldorado National Forest 

■ Sierra National Forest 

■ Sequoia Kings 
Canyon National 

Park 

The Four Long-
term 

Demographic 
Study Areas 



Conner et al. (2013) 

Statistical methods used to estimate CSO population trends 
based on mark-recapture data are inherently susceptible to  
a Type II error (i.e., false negative). 

Over the 18-year study period, the different estimators of Δt 
indicated population declines of 21 - 22% for LAS and 11 - 16% 
for SIE, and an increase of 16 - 27% for SKC. 



Conner et al. 2013 



Tempel and Gutierrez (2013) 

Occupancy modeling vs. mark-recapture:  occupancy results 
closely matched the mark-recapture results but the 
occupancy data were much more precise. 

Occupancy declined by 30 percent. 
Territory extinction increased over time. 
Colonization rates were insufficient to maintain occupancy at 

its initial level. 



Tempel and Gutierrez (2013): Eldorado 



Tempel et al. (2014) 

New statistical method for mark-recapture data 
had more precise results. 

Conclusive evidence of a 50% population decline 
over the 23 year study. 
 

NOTE: There was little to no fire during the study 
periods within any of the demographic study areas. 
 
 



Tempel et al (2014): Eldorado 



Fire and CSO 





Bond et al. (2009) – CSO in burned forests selected for high 
severity burned forest patches for foraging and selected 
against unburned forest for foraging. 

Roberts et al. (2011) – Mixed-severity fire (average 14% high 
severity, 29% moderate) did not effect occupancy 14 years 
post-fire. 

Lee et al. (2012) – no difference between burned (n = 41) 
and unburned (n = 145) territories in probability of 
colonization or local extinction and no significant effect of 
high severity fire on occupancy 7 years post-fire. Also, did 
not detect a threshold at which high severity fire affects 
occupancy finding that such a threshold is at least greater 
than 32 percent. 



Clark et al. (2013) – NSO in southern Oregon: 
extinction probabilities increased as the combined 
area of high severity burned forest, salvage logging, 
and early seral forest increased. 

 
Lee and Bond (2015) – Of 45 historically occupied 

territories within the Rim Fire, occupancy probability 
the year following the fire for a least a single spotted 
owl was 0.922 and 0.866 for a pair. 
 



 Historical Logging 
                         

1850s to 1930’s               1930’s vs. 2000 

Dolanc et al. 2014:  Compared VTM 
data (1929-1936) and FIA data 
(2001-2010) in the central and 
northern Sierra Nevada. 
 
41- 60% decline in large tree (≥24” 

dbh) component across the study 
area for most conifer tree species. 

 



You Cannot Cut Your Way to Restoration 

≠ 



#1  Legal (designated wilderness and roadless areas) 
#2  Economics (low timber value, steep slopes, and lack of roads) 
#3  Habitat Protections (only 8 percent of productive forest) 
North, M., A. Brough, J. Long, B. Collins, P. Bowden, D. Yasuda, J. Miller, and N. Sugihara.  2015.  Constraints on mechanized treatment 
significantly limit mechanical fuels reduction extent in the Sierra Nevada.  Journal of Forestry 113:40-48. 
 

Constraints to Mechanical Treatments 



Collins, B.M., S.L. Stephens, G.B. Roller, and J.J. Battles.  2011.  Simulating fire and forest dynamics for a 
landscape fuel treatment project in the Sierra Nevada.  Forest Science 57:77-88. 

There is rarely a justification to cut any trees greater 
than 12 inches for fuels purposes. 



Thinning and CSO 



Seamans and Gutierrez (2007) - Alteration of ≥50 acres of mature conifer forest (≥70% 
canopy cover dominated by medium and large trees) within 0.7 mile of a spotted owl 
territory center was correlated with breeding dispersal. 
 

400 acres 



Stephens et al. (2014) 

Within four years of completing DFPZs and Group 
Selection Treatments in the Meadow Valley study area 
the number of occupied territories declined from 7 to 4 
and territory sizes increased with the amount of 
treatment within the territory. 



Tempel et al. (2014) 

Medium-intensity timber harvests, characteristic of proposed 
fuel treatments, were negatively correlated to reproduction, 
and reproduction was sensitive to even modest amounts of 
treatment.  

Reductions in canopy cover to less than 70% were associated 
with reductions in survival and territory colonization rates, as 
well as increases in territory extinction rates.   

>90% of medium intensity harvests converted high-canopy 
forests into lower-canopy vegetation classes. 



2004 Framework Settlement Agreement 

CSO Interim Recommendations and 
Conservation Strategy 
Fisher Conservation Strategy 
Complex Early Seral Forest Alternative 
Managed Fire MOU 

 

 



Halt…WARNING...Beware! 
Disclaimer:  The Following 

Slides are Draft Interim 
Recommendations and 

Subject to Change at Forest 
Service Discretion 



Overview of Draft Interim Recommendations 

Designed to provide for higher amounts of dense forest 
important to owl for reproduction and persistence. 

Provides recommendations on habitat conditions at 
territory (1,000 acres) and home range (4,400 acre) scales. 

Retain 30” diameter limit. 
Recommend additional habitat retention near activity 

centers following wildfire. 



Draft IRs at the Territory Scale 

Within 0.7 mile of an activity center (1000 acres) 
The PAC stays the same, but no more HRCAs as we know them. 
Maintain 400 acres with >70% canopy cover (these acres may 

also count toward the PAC acres). 
Maintain 500 to 700 acres with >50% canopy cover (these 

acres may also count toward the PAC acres and/or the 400 
acres of >70%, when appropriate), with a minimum patch size 
of 30 acres. 

200 to 300 acres of less than 25% canopy cover, with a 
maximum patch size of 10 acres. 



Draft IRs at the Home Range Scale 

Home Range (outside of a territory [0.7 mile], but within 1.5 
miles of territory center [i.e., 3,400 of 4,400 acres]) 
Heterogeneous, with an average of 40% canopy cover (not 

at the stand scale). 
30% with less than 25% canopy cover. 
10% with greater than 70% canopy cover. 
15% with greater than 40% canopy cover. 
Max patch size of 10 acres for forest openings.   
30 inch dbh limit within entire 4,400-acre territory 

 



Draft IRs for Burned Forests 

PAC acres that burn in a fire may not be salvaged and 
acres that burn at high severity (>90% mortality) should be 
augmented with unburned forest. 
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