
 1 

* Audubon Society of Portland * Bark * Cascadia Wildlands * Center for 

Biological Diversity * Coast Range Association * Conservation Congress * 

Environmental Protection Information Center * Geos Institute * John Muir 

Project * Klamath Forest Alliance* Olympic Park Associates * Soda 

Mountain Wilderness Council * Umpqua Watersheds * Wild Guardians 

 

January 20, 2017 

 

Attention: Northwest Forest Plan Science Synthesis 

 

Re: Comments on Chapter 4 (spotted owls) prepared by Dr. Dominick A. DellaSala and 

Monica Bond 

 

Dear Science Synthesis authors and peer reviewers: 

 

Under separate cover, the above groups have submitted detailed comments for the public 

record on the Northwest Forest Plan (NWFP) science synthesis. Synthesis chapter authors 

designed the synthesis to inform managers of the underlying science on specific issues to 

be considered during the revision of management plans for 19 national forests within the 

range of the Northern Spotted Owl. The document is an impressive undertaking of over 

1263 pages in 12 subject chapters.  

 

Notably, the NFMA 2012 planning rule calls for use of best available science in agency 

forest planning and specifically states how this is to occur1. The Forest Service also has 

decided that it will adhere to the Office of Management & Budget (OMB) guidelines on 

“highly influential scientific assessments.” Unfortunately, the use of best available 

science has not yet been demonstrated for the science synthesis. Numerous scientific 

publications are not even mentioned (and thus may not be incorporated into forest plan 

revisions) despite their substantial relevance to the forest planning, as is necessary under 

the forest planning rule. Additional deficiencies noted in our review comments are: 

 

(1) Problems with untested assumptions about fire carried forward in recommended 

management actions;  

(2) Problems with the Jones et al. (2016 – cited in Chapter 4) California Spotted Owl 

study on the King fire being inappropriately extrapolated to Northern Spotted Owls;  

(3) Lack of analysis of the contribution that additional reserves on federal lands would 

make to owl recovery and late-seral associates;   

(4) Lack of distinction between fragmentation caused by logging/development vs. natural 

heterogeneity;  

                                                        
1“§ 219.3 Role of science in planning.  The responsible official shall use the best available scientific 
information to inform the planning process required by this subpart. In doing so, the responsible 
official shall determine what information is the most accurate reliable, and relevant to the issues 
being considered. The responsible official shall document how the best available scientific 
information was used to inform the assessment, the plan decision, and the monitoring program as 
required in §§ 219.6(a)(3) and 219.14(a)(4). Such documentation must: Identify what information 
was determined to be the best available scientific information, explain the basis for that 
determination, and explain how the information was applied to the issues considered.” 
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(5) Untested assumptions about presumed similarities in early seral habitat generated by 

logging vs. high-severity fires in mature forests; and 

 

(6) Lack of protection for owl juvenile dispersal habitat.  

 

IMPORTANCE OF NWFP RESERVES 

 

The NWFP reserve network, habitat protections afforded the owl through the recovery 

plan and critical habitat determination, and experimental barred owl removals are all 

essential actions to hopefully slow and eventually halt the downward trajectory of spotted 

owl populations as required under the Endangered Species Act (ESA). In the meantime, 

given the owl’s precarious status, as indicated by 20 years of demography studies, the 

species warrants full protections of the ESA and habitat protection provisions (e.g., the 

reserve network) of the NWFP. We underscore the closing statement of Chapter 4: 

 

“Further, conservation and management of spotted owls rests critically on continued 

implementation of the protections afforded by the NWFP and the Endangered Species 

Act….” (p. 55).  

 

And we underscore demography evidence provided initially by Anthony et al. (2006, 

cited on p. 6): 

 

“The eight federal study areas within the boundaries of the NWFP area (i.e., lands under 

federal management) used for effectiveness monitoring of the NWFP had a decline of 2.4 

percent compared to a 5.8-percent decline for study areas comprised primarily of non-

federal lands, suggesting that implementation of the NWFP had a positive effect on 

demography of spotted owls…”  

 

Other studies have also corroborated the importance of the NWFP reserves and that the 

decline of spotted owls would have been much worse without protections provided to 

late-successional habitat (see review provided by Courtney 2004, Noon and Blakesley 

2006, Carroll and Johnson 2008 – cited in Chapter 4 as well).  

 

We agree with the chapter authors that the major threat to spotted owls at the time of the 

initial design and implementation of the NWFP was (and still is) past and present logging 

and competition with barred owls, although we disagree with overgeneralizations made 

regarding fire effects as noted below.  

 

Private lands logging continues to remove habitat faster than fire (also see Krankina et al. 

2014 for high-biomass forest removals on private lands exceeding fire losses) and habitat 

protections on public lands are still at risk. Importantly, the BLM has signaled its intent 

to move away from foundational elements of the NWFP, including changes to the reserve 

network and Aquatic Conservation Strategy. Those changes should have been analyzed 

as part of the chapter synthesis as BLM lands provide essential connections for owls 

dispersing to and from the Coast and Cascade Ranges in western Oregon and much of the 

remaining low-elevation forests (see Staus et al. 2010):  
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 “The BLM lands in western Oregon play a pivotal role in connectivity between public 

lands in the Coast Range and the Cascades, as well as in southwest Oregon linking the 

Klamath, Coast, and Cascade Provinces (Thomas et al. 1990); however, the majority of 

public lands located in areas 2, 5, and 6 are managed with minimal levels of protection. 

Our model suggests that BLM should consider the importance of these areas for 

landscape connectivity in future revisions of the forest plan.”  

 

Also, see Figure 1 in Staus et al. for high conservation value areas on BLM and other 

lands with minimal protections.  
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Figure 1. Sections of the study area in Oregon that show moderate to full support for the proposition of 

high conservation value (including spotted owl habitat) and that are minimally (GAP 3) or unprotected in 

existing reserves (from Staus et al. 2010). 
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Thus, at a minimum, this synthesis needs to assess the cumulative impacts of 

additional habitat losses from private lands logging in combination with BLM’s 

forest plan revisions in order to determine whether there is enough suitable habitat 

protected within important portions of the owls’ geographic range. The NWFP was 

intended as a comprehensive framework and “backbone” to owl and late-successional 

recovery. Therefore, any departures from or substitutions to the plan’s protective 

provisions by federal agencies need to be analyzed as a significant development that 

could negatively impact the status of the owl and cause a future jeopardy determination.  

 

Most importantly, this review, like all of the chapter syntheses presents a biased opinion 

on fixed reserves no longer being valid in a dynamic landscape. Not only is this not the 

case in conservation biology approaches, but also we would like to underscore the 

following as key areas where this synthesis departs from the best available science 

underlying the NWFP:  

 
The science synthesis also failed to recognize that LSRs were expected to offer benefits 

not only to spotted owls but aquatic ecosystems. Those benefits will not be realized if 

active management is encouraged in reserves beyond what is already allowed under the 

standards and guidelines of the NWFP. The 1993 FEMAT report explicitly recognized 

the important role of LSRs in aquatic conservation. The reasons cited include LSRs that 

are “relatively undisturbed,” aquatic refugia and standards and guidelines that “limit 

activity” (FEMAT V-32). Increasing active management in reserves, including but not 

limited to fuel reduction, will require roads, canopy reduction, and ground disturbance. 

These effects are incompatible with watershed protection as envisioned in the NWFP.  

 

Here is the relevant quote from FEMAT, p V-32: 

 

Each of the options developed for managing federal lands within the range of the 

northern spotted owl (described in chapter 111), include a set of Late-Successional 

Reserves. Total area in Late-Successional Reserves varied from 5-9 million acres 

depending on the option (table V-4). While these reserves were not derived for the 

Aquatic Conservation Strategy, they are an important component. They confer two major 

benefits to fish habitat and aquatic ecosystems. First, the Standards and Guidelines under 

which Reserves are managed limit activity in these areas; providing increased protection 

for all stream types. Second, since these Reserves possess late-successional 

characteristics, they tend to be relatively undisturbed areas although some management 

may have taken place in them in the past. Some Reserves offer core areas of good stream 

habitat in predominantly degraded landscapes that will act as refugia and centers from 

which degraded areas can be recolonized as they recover. Streams in these Reserves may 

be particularly important for endemic or locally distributed fish species and stocks. 

 

II. PROBLEMS WITH UNTESTED ASSUMPTIONS ABOUT FIRE 

 

The spotted owl synthesis builds on prior assumptions carried over largely from the owl 

recovery plan and other sources regarding fires, particularly high-severity patches, which 

are assumed to be a loss of owl habitat. The chapter authors have not presented 
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compelling evidence that high-severity fire is a major threat to spotted owl populations 

and there are numerous places in the document that present unsupported conclusions 

about fire. 

 

While we agree that “too much” high-severity fire at the scale of owl territories can cause 

nest site abandonment as evidenced by available published studies, no data are provided 

on what particular high-severity patch sizes (thresholds) result in nest or territory 

abandonment for Northern Spotted Owls. Additionally, since most owl territories are 

“salvage” logged after severe burns, it is most important to distinguish whether logging 

(pre- or post-fire) or fire itself is the cause of territory abandonment. This was clearly 

problematic in studies conducted by Clark et al. (2011, 2013- cited in the chapter) in 

southwest Oregon.  

 

Notably, research on California Spotted Owls in the Sierra Nevada and southern 

California documented owls using mixed-severity mosaics that include patches of high 

severity as foraging habitat (Bond et al. 2009, Lee et al. 2012, Lee et al. 2013, Lee and 

Bond 2015a, b, Bond et al. 2016).  This is consistent with Northern Spotted Owl habitat 

use in the southern range (e.g., Franklin et al. 2000, Dugger et al. 2005, Olson et al. 2005, 

Comfort et al. 2016 cited in the chapter).  

 

Further, the synthesis states that only “short-term” data are available (page 30, line 8), 

however, this is factually incorrect if they are using <5 years as a definition of short term. 

Roberts et al. (2011) included fires up to 15 years old.  Lee et al. (2012), not cited here, 

examined occupancy up to 7 years post-fire, and Lee et al. (2013)/Lee and Bond 2015 

(SoCal) examined occupancy up to 8 years post fire. Lee and Bond (2015a, b) found 

that even large amounts of high-severity patches within California Spotted Owl core 

areas (200-ha) did not adversely affect occupancy of consistently reproductive sites 

(So Cal) or sites with pairs (Rim Fire) (this should be cited). 

 

Thus, it cannot be assumed that high-severity fire patches represents a loss of habitat for 

owls without knowing specifics on patch size thresholds at the scale of owl territories.  In 

fact, the available evidence from studies of California Spotted Owls indicates that high-

severity patches provide important foraging habitat within a mixed-severity fire mosaic 

(Bond et al. 2009, 2016) and owls appear to be quite resilient to these fires. These 

findings underscore the need for caution in interpreting large-scale modeling that is 

limited only to owl nesting/roosting habitat (Figure 4, p. 14) and does not include 

foraging habitat. We suggest that in addition to modeling nesting/roosting habitat, 

foraging habitat should also be modeled independently from dispersal and floater habitat 

and as critical for survival and persistence of Northern Spotted Owl populations.  

 

Habitat loss and recruitment modeling used in this chapter synthesis (Figure 4 and 

discussed in the monitoring framework, p. 10, Table 1 p. 11), while an important 

advancement in classifying nesting/roosting habitat, misses the importance of un 

(salvage) logged, high-severity patches for owl foraging. Without foraging habitat 

included in these models, models overestimate amount of habitat loss to owls from fire 

and seriously undervalue foraging habitat that is important to owl fitness (e.g., Franklin et 
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al. 2000). This omission has resulted in overestimates of fire losses in the chapter 

section on “patterns of change: federal and nonfederal lands” (p. 12). Additionally, it 

is unclear why the more comprehensive maps of USFWS (2011c, 2012 cited in the 

chapter) were not included in this analysis given those mapping efforts included foraging 

habitat.   

 

Misclassifying fire as a habitat loss – without determining high-severity patch sizes in 

owl territories and whether abandonment was caused by fire or logging – has resulted in 

extensive post-fire logging in owl territories and LSRs treated as no longer owl habitat by 

managers (examples include Biscuit fire, Klamath Westside fire, Rim fire, King fire, and 

several other fires where large post-fire logging operations in owl territories have caused 

site abandonment). This serious omission needs to be corrected so that high-severity 

patches are addressed in owl surveys and foraging habitat afforded the protections of 

nesting/roosting habitat. 

 

Baker (2014) used public land-surveys to spatially reconstruct Northern Spotted Owl 

habitat and old-growth forests in dry forests of Oregon’s eastern Cascades in the 1800s. 

His reconstructions were extensive, including ~280,000 ha, 9,605 tree records, and 2,180 

section-line descriptions. Baker’s work included nesting/roosting and foraging habitat 

maintained by mixed-severity fires that also included a high-severity component. Baker 

concluded: 

 

“Mixed- and high-severity fires strongly shaped historical dry forests and produced 

important components of historical NSO habitat. Focus on short-term loss of nest sites 

and territories to these fires is mis-directed. Fuel treatments to reduce these natural fires, 

if successful, would reduce future habitat of NSO in dry forests.”  

 

Notably, the chapter authors were aware of the Baker study as it was cited in the text but 

there was no discussion of these findings in relation to mixed-severity fires generating 

owl habitat historically and currently. It also appears that the chapter authors are aware of 

the importance of habitat heterogeneity for owls, as it pertains to mixed-severity fires, as 

heterogeneity at the territory scale is acknowledged (p. 15, line 13-14). Yet only one 

study is cited on this issue and refers to heterogeneity created only by low- and mixed-

severity fire and post-fire logging (Comfort et al. 2016 – cited in Chapter 4). Why was 

the Baker study not also cited for mixed-severity fire that includes high-severity patches? 

The omission of the Baker study and bias against high-severity patches as being a habitat 

loss to owls is reflected in the views on fire throughout this chapter.  

 

With regard to habitat loss vs. recruitment, the chapter synthesis did not cite a simulation 

study by Odion et al. (2014a: The Open Ecology Journal 7:37-51) that specifically tested 

whether high-severity fire represented a bigger habitat loss compared to proposed 

thinning (owl recovery plan, Johnson and Franklin 2013-cited in the chapter) over a four-

decade period for dry forests within the range of the Northern Spotted Owl. While forest 

cover recruitment is referenced in several places in this chapter text (including an 

unpublished study by Spies et al.), there is no mention of the one study that actually 
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tested recruitment rates in the context of fire and thinning. Why wasn’t the Odion et al. 

2014a study included in this chapter discussion?  

 

We include the abstract here for inclusion in the synthesis: 

 

Abstract: The Northern Spotted Owl (Strix occidentalis caurina) is an emblematic, 

threatened raptor associated with dense, late-successional forests in the Pacific 

Northwest, USA. Concerns over high-severity fire and reduced timber harvesting have 

led to programs to commercially thin forests, and this may occur within habitat 

designated as “critical” for spotted owls. However, thinning is only allowed under the 

U.S. Government spotted owl guidelines if the long-term benefits clearly outweigh 

adverse impacts. This possibility remains uncertain. Adverse impacts from commercial 

thinning may be caused by removal of key habitat elements and creation of forests that 

are more open than those likely to be occupied by spotted owls. Benefits of thinning may 

accrue through reduction in high-severity fire, yet whether the fire reduction benefits 

accrue faster than the adverse impacts of reduced late-successional habitat from thinning 

remains an untested hypothesis. We found that rotations of severe fire (the time required 

for high-severity fire to burn an area equal to the area of interest once) in spotted owl 

habitat since 1996, the earliest date we could use, were 362 and 913 years for the 

two regions of interest: the Klamath and dry Cascades. Using empirical data, we 

calculated the future amount of spotted owl habitat that may be maintained with these 

rates of high-severity fire and ongoing forest regrowth rates with and without commercial 

thinning. Over 40 years, habitat loss would be far greater than with no thinning because, 

under a “best case” scenario, thinning reduced 3.4 and 6.0 times more dense, late-

successional forest than it prevented from burning in high-severity fire in the Klamath 

and dry Cascades, respectively. Even if rates of fire increase substantially, the 

requirement that the long-term benefits of commercial thinning clearly outweigh adverse 

impacts is not attainable with commercial thinning in spotted owl habitat. It is also 

becoming increasingly recognized that exclusion of high-severity fire may not benefit 

spotted owls in areas where owls evolved with reoccurring fires in the landscape. Odion, 

et al. 2014a. Effects of fire and commercial thinning on future habitat of the northern 

spotted owl. Open Ecology Journal 7:37-51. 
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Overestimation of fire risks in the Northern Spotted Owl recovery plan was also critiqued 

by Hanson et al. 2009, which was not cited in the synthesis as well. Here is the abstract: 

 

Abstract: The U.S. Fish and Wildlife Service’s recent recovery plan for one of the most 

carefully watched threatened species worldwide, the Northern Spotted Owl (Strix 

occidentalis caurina), recommended a major departure in conservation strategies in the 

northwestern United States. Due to concern about fire, the plan would switch from a 

reserve to a no-reserve strategy in up to 52% of the owl’s range. Fuel treatments (e.g., 

thinning) at regular intervals also would occur on up to 65–70% of dry forests in this 

area. Estimations of fire risk, however, were based on less than a decade of data and an 

anecdotal assessment of a single, large fire. We found that decadal data are inherently too 

short, given infrequent large fires, to accurately predict fire risk and trends. Rates of high-

severity fire, based on remote-sensing data, are far lower than reported in the plan and in 

comparison with the rate of old-forest recruitment. In addition, over a 22-year period, 

there has been no increase in the proportion of high-severity fire. Our findings refute the 

key conclusions of the plan that are the basis for major changes in conservation strategies 

for the Spotted Owl. The best available science is needed to address these strategies in an 

adaptive-management framework. From the standpoint of fire risk, there appears to be 

ample time for research on fire and proposed treatment effects on Spotted Owls 

before designing extensive management actions or eliminating reserves. Hanson et al. 

2009: Conservation Biology 23:1314-1319 

 

Finally, the authors concluded, without providing a single citation, that “subsequent to 

restrictions on harvest of old forest, high severity wildfire has become the leading cause 

of loss of suitable habitat for spotted owls on federal lands” (p. 27, line 1-4). 

 

This statement not only conflicts with the literature on owl use of burned landscapes 

(above), it contradicts the chapter authors own definition of habitat as provided on p. 8 

(line 3-4): 

 

“Habitat for a species is an area that encompasses the necessary combination of 

resources and environmental conditions that promotes occupancy, survival, and 

reproduction.” 

 

This basic owl biology (foraging habitat) is neglected in assumptions about fire and then 

transferred into habitat models that are then used by managers to assume high-severity 

patches do not count as owl habitat. This is also reflected in the lumping of foraging 

habitat into “marginal” or “unsuitable” categories, whose language gives the erroneous 

impression that foraging habitat is somehow unimportant to Northern Spotted Owls. This 

synthesis does not describe in-depth what might be suitable foraging habitat.  

 

In one study of California Spotted Owls (Bond et al. 2009), high-severity burned, non-

salvage-logged forests was used much higher than expected by chance based on 

availability, therefore according to the definition provided by the NWFP synthesis 

authors on p. 10 lines 17-18, this habitat type (also known as complex early seral forest), 

should be considered as highly suitable. The lack of consideration of severely burned 
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forests as potentially suitable if not highly suitable habitat, and the assumption that each 

acre burned is an acre lost, are fundamental flaws in all the fire assumptions of this 

synthesis and related chapters that need to be corrected to adhere to the best available 

science (also see our comments on Chapter 3, 6 and 12).  

 

III. PROBLEMS WITH JONES ET AL. STUDY: A CRITIQUE  

 

The chapter synthesis cites on p. 30 lines 10 and 11, the Jones et al. (2016) study on high-

severity fire effects on California Spotted Owls. It must be specifically noted that the 

Jones et al. study area is in a heavily managed landscape interspersed with private 

timberlands (Verner et al. 1992) and the owl population there has been in serious decline 

long before the King Fire (Tempel and Gutierrez 2013). Further, Jones et al. has 

numerous methodological flaws that render its conclusions problematic. We request that 

you include this critique in the chapter synthesis given that other critiques of research 

were presented by chapter authors in chapter 3.   

 

Jones et al. (2016) claim their data describe a strong negative impact of severe fire on site 

extinction rates for spotted owls and significant avoidance of high-severity fire areas for 

foraging. Unfortunately, the paper has fatal flaws in the data analyses that render their 

results unreliable. 

 

First, their owl population has documented long-term trends of decreasing site 

colonization and increasing site extinction probabilities before the King Fire (Tempel and 

Gutiérrez 2013). However, Jones et al. did not account for these important pre-fire trends 

in their site occupancy analyses. Site occupancy analysis measures, each year, the 

probability that occupied sites are abandoned (called site extinction), and the probability 

that empty sites are colonized and become occupied again, and uses those colonization 

and extinction probabilities to calculate a yearly average probability of site occupancy. 

The population has had 22 years of documented trends of ever-lower site colonization 

probability, and ever-increasing site extinction probability, yet the authors simply 

compared their 1 year of post-fire data against the average of all previous years without 

accounting for those known year-to-year trends in colonization and extinction 

probabilities. The pre-fire trend means 2015 (the year after fire) was expected follow the 

trend of having higher extinction probability relative to all previous years, even if there 

was no fire. 

 

The ‘trend analysis’ Jones et al. did use appropriate methodology. However, Jones et al. 

simply took annual estimates of site occupancy and compared a few models to describe 

the 23 years of annual occupancy rates. This trend analysis is not the same as including 

the pre-fire trends in extinction and colonization probabilities as described above.   

 

The second flaw was that Jones et al. used compositional analysis of foraging habitat use, 

a method that is inappropriate for central place foragers like spotted owls (Rosenberg and 

McKelvey 1999; Bond et al. 2009; Bond et al. 2016). Foraging habitat use analysis aims 

to determine whether a habitat type, for example, severely burned forest, was used more 

often or less than it would if the animal were foraging randomly and used the habitat type 
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in proportion to its availability in the animal’s territory. Compositional analysis compares 

simplistic ratios of the proportion of foraging points in a habitat type relative to the 

proportion of territory area in that type. The proper habitat use analysis is a ‘resource 

selection function,’ a mathematical model that accounts for spotted owls, as central place 

foragers, will return to their nest trees several times during the night. So the probability of 

using habitats near the nest is much higher than the probability of using habitats farther 

away from the nest. Every spotted owl foraging habitat use paper has found distance from 

nest is a highly significant effect on a point’s probability of use – but Jones et al. did not 

account for the distance of a foraging site to the nest. Because Jones et al. did not do a 

proper resource selection function analysis, they were essentially ignoring each foraging 

point’s distance from the nest, and the distribution of different habitat types at different 

distances from the nest, and this fatal mistake makes their radiotelemetry results and 

discussion unreliable. 

 

Third, Jones et al. reported extinction for a territory in WebFigure 4 when the owls 

shifted their location by a distance that is less than the diameter of a territory as defined 

by the authors. The owls’ shift was also less than mean foraging distance reported by the 

authors. Because the authors ignored their own definition of a territory, they arbitrarily 

declared the short-distance shift to signify the extinction of the ‘old’ territory and creation 

of a ‘new’ territory a few hundred meters away. This was an arbitrary reclassification of a 

continuously occupied territory whose occupants shifted a few hundred meters, an 

occurrence that happens quite often in spotted owl territories. This decision inflated their 

‘burned site’ extinction probability by classifying a normal within-territory movement as 

site extinction. 

 

The sites that were occupied in 2014 are those most relevant to extinction probability in 

2015, the only significant ‘fire-related’ effect Jones et al. found in 2015 and attributed to 

the King Fire. The 2014 occupied site sample sizes indicates Jones et al. make their claim 

of ‘large extinction effects’ from only 8 severely burned sites that were occupied in 2014. 

Considering that Jones et al. did not account for the long-term increasing site extinction 

probability (meaning site extinction probability was getting bigger every year leading up 

to the fire), and the fact that only 8 sites in the burned area were occupied before the fire 

in 2014, and at least one site that they declared extinct from the fire actually just moved a 

few hundred meters, means their results and inferences are incorrect. Furthermore, Jones 

et al. (2016) only examined the northern portion of the King Fire and results should not 

be inferred to reflect the entire fire area. 

 

Given the analytical shortcomings we described, and because their conclusions contradict 

eight previous studies on spotted owls and fire, we suggest the results reported by Jones 

et al. be viewed with caution and not used to justify management actions that harm 

spotted owls.  

 

Spotted owls exist in landscapes with a long evolutionary history of large, severe fire 

disturbances (Noss et al. 2006), and existing data mostly show no serious harm to spotted 

owl populations from mixed-severity fires with substantial areas of high-severity burn, 

including “megafires” (e.g., Rim fire, Lee and Bond 2015a). To summarize existing data: 
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spotted owls forage in severely burned, unlogged stands (Bond et al. 2009; Bond et al. 

2016; Comfort et al. 2016-cited in the chapter); breeding site (hereafter ‘site’) occupancy 

rates are not different between mixed-severity burned and unburned sites in the Sierra 

Nevada (Jenness et al. 2004; Roberts et al. 2011; Lee et al. 2012); and mixed-severity fire 

does not affect survival or reproduction (Bond et al. 2002; Jenness et al. 2004; Tempel et 

al. 2014). This discussion should be noted in your synthesis and the changes made 

regarding your assumptions about high severity.  

 

The only Before-After-Control-Impact (BACI) study with large sample sizes that found 

negative effects of fire on spotted owl site occupancy comes from 71 burned and 97 

unburned sites monitored over 9 years in southern California, where forests are drier, and 

burn more severely than Sierra Nevada forests, providing an example of what a warming 

climate may induce in the Sierra Nevada (Lee et al. 2013). Lee and Bond (2015b) found 

in higher-quality sites in southern California that were consistently occupied and 

reproductive, the amount of severe fire (even up to 100% high severity burn in the 

territory core) had negligible effect on occupancy or reproduction. However, in lower-

quality sites that were often vacant and non-reproductive, occupancy was negatively 

correlated with increasing amounts of severe forest fire in the site’s core. High-quality 

sites may have been the type of territories that were 87% pair-occupied after the Rim Fire 

(Lee and Bond 2015a). 

 

Additionally, errors of scholarship in Jones et al. include: 

 

Pg. 304 “The observation that lower-severity fire is benign, and perhaps even moderately 

beneficial, to spotted owls is consistent with previous studies (Roberts et al. 2011; Lee et 

al. 2012).” 

 

Both those studies found mixed-severity fire (rather than lower-severity fire) had no 

effect on occupancy. Mixed severity fire is common historically and currently in the 

Sierra Nevada and explicitly includes low, moderate, and high severity patches. 

 

Pg. 305, “because owls were not individually marked in the Rim Fire study, some 

detections at “occupied” sites may have involved individuals from neighboring territories 

or non-territorial “floaters” (Lee and Bond 2015), both of which may have contributed to 

inflated estimates of territory occupancy.” 

 

This exact same situation exists in the data analysed by Jones et al. Data were collected 

as described in Tempel and Gutiérrez (2013), “We included both nocturnal and diurnal 

surveys in our occupancy analyses.”  During nocturnal surveys leg bands were usually 

not resighted, therefore, detections at occupied sites would have been similarly inflated 

by individuals from neighboring territories or non-territorial floaters in the Jones et al. 

study. 
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IV. LACK OF ANALYSIS OF ADDITIONAL RESERVES ON FEDERAL LANDS 

 

The chapter synthesis only evaluated the status-quo reserve design and discussed “whole-

landscape management.” There was no discussion of adding more reserves, bigger 

reserves, or going to a “matrixless” landscape by maintaining or restoring dispersal 

habitat in late-seral characteristics as defined by Sovern et al. (2015 – cited in the 

chapter). Specifically, the chapter analysis appears to have narrowed its scope to only 

existing reserves as reflected by: 

 

“Other reserves designated outside of the NWFP, such as parks and wilderness areas, 

may be increasingly important for spotted owl conservation” (p. 49, line 24-25).  

Why were only reserves “outside” the NWFP considered here? Additional fixed reserves 

within the NWFP are needed to address gaps in the reserve network, connectivity, 

climate refugia, and redundancy of reserves that are certainly appropriate in dynamic 
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landscapes (see discussion in DellaSala et al. 2015). This is especially important in the 

era of Barred Owls, as Barred Owls can occupy a wider range of forest types than 

Northern Spotted Owls, the negative consequences of forest fragmentation on Northern 

Spotted Owls was weaker when Barred Owls were not detected, and competition with the 

Barred Owl for the same forests means that the best hope for long-term spotted owl 

conservation is sufficient amounts of old-forest habitat to accommodate both species 

(Dugger et al. 2011-cited in the chapter). The importance of fixed reserves in dynamic 

landscapes is underscored by our comments and numerous published studies regionally 

(e.g., FEMAT) and globally as follows.  

FEMAT anticipated and planned for the reserve network with natural disturbances in 

mind, particularly the concept of redundancy and well-distributed population centers and 

LS/OG throughout the range of the owl. We note:  

 

FEMAT 1993 IV-21: Conservation areas are to be widely distributed throughout the 

range of the northern spotted owl to provide redundancy in the network.  

 

FEIS 1994 G-8 

 

The management for local populations within the metapopulation also should be designed 

to reduce the risk of local or widespread extirpation of owl populations due to 

catastrophic destruction of habitat. Such destruction could result from natural causes 

including windthrow, fire, flooding, insects, diseases, volcanic action, or climatic change. 

The risk to the overall population from large-scale disturbances is reduced by distributing 

local population centers throughout the species' range, and by providing redundancy of 

habitats. Additional security from catastrophic loss can be provided by reducing the risk 

within local population centers. The risk of catastrophic loss within a given population 

center can be influenced by the size, configuration, and management of that center. 

Larger areas are less susceptible to complete elimination from fire and windthrow. The 

likelihood of fire, and the likely impacts of fire, can be reduced through management of 

fuels within the population center and in the surrounding forest matrix. In some 

ecological conditions, the risk of serious insect and disease losses may be reduced 

through appropriate management.  

 

From Courtney et al. (2004):  

 

“The reserve system was predicated upon redundancy of individual reserves in order to 

spread risk across the entire reserve system.”  

 

“In general, models of differing structure and invoking various assumptions have been 

consistent in recommending sizeable patches of habitat to support largely self-sustaining 

local populations connected by frequent dispersal events. In addition, there needs to be 

substantial redundancy (i.e., many large patches widely distributed throughout the range 

of the owl) because of strong spatial autocorrelation in the climatic events that affect 

northern spotted owl populations.” 

 

We therefore see no reason to depart from the reserve design, permanent fixed-boundary 
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reserves, or the large tree standard in dry forest reserves. While fire will impact reserves 

over time and in places (e.g., Biscuit), recruitment of LS/OG due to the NWFP is likely to 

outpace “losses” from fire (see Odion et al. 2014 discussion above).  

 

Additionally, as you noted in the chapter synthesis that the NWFP appears to have 

slowed the rate of owl decline (Anthony et al. 2006), there is no scientific basis for 

departing from the fixed-reserve network by going to “whole landscape management” or 

shifting reserve boundaries.  

 

Recognition of in situ conservation of fixed reserves has been widely regarded as 

fundamental to conservation biology and ecosystem management approaches (Watson et 

al. 2014), including the NWFP (Courtney et al. 2004, DellaSala et al. 2015). In a recent 

global synthesis, Watson et al. (2014) indicate that for most of the time, well-managed 

protected areas reduce rates of habitat loss in both terrestrial and marine systems and that 

there is “strong evidence that protected areas maintain species population levels 

(including threatened species) better than other management approaches.” They 

further indicate that well-managed protected areas provide critical ecosystem services 

such as water, carbon, food security, protection of wild relatives of crops, and 

maintenance of wild stocks. And protected areas – particularly in carbon dense forests 

(Krankina et al. 2014) – are now seen as a critical component of global climate change 

mitigation efforts as protected intact forests store more carbon than logged forests 

(Mackey et al. 2014, Krankina et al. 2014). Thus, Watson et al. (2014) conclude that:  

 

“Although there is strong global consensus within the conservation community that the 

principle role of protected areas is nature conservation, in practice they are expected to 

make much wider ecological, social and economic contributions to human society. We 

submit that the socio-economic contributions come largely from the ecosystem services 

values that protected forests provide for people and that needs to be properly evaluated in 

any socioeconomic discussion of protected areas given the ecosystem services losses 

associated with valuing one particular service – timber – over another.” 

 

The concept of large contiguous reserves interconnected at landscape and regional scales 

is fundamental to reserve design strategies (Noss and Cooperrider 1994, Noss et al. 2012, 

DellaSala et al. 2015) that also incorporate non-reserve measures in the surroundings 

(Lindenmayer et al. 2008). For instance Noss et al. (2012) indicate: 

 

“Although a well-managed landscape matrix may provide connectivity and other 

conservation benefits (Franklin and Lindenmayer 2009), it cannot be assumed to 

conserve biodiversity unless legally binding and enforced regulations keep land use 

compatible with conservation objectives. This is usually not the case.” 

 

Noss (2001) discusses robust forest conservation strategies in a changing climate that 

have relevance to the importance of NWFP reserves. Specifically, he concludes that the 

practices most likely to maintain forest biodiversity and ecological functions in a 

changing climate are: 
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(1) Representing forest types across environmental gradients in reserves. 

(2) Protecting climatic refugia at multiple scales (also see Olson et al. 2012). 

(3) Protecting primary forests (also see Mackey et al. 2014) 

(4) Avoiding fragmentation and providing connectivity, especially parallel to climatic 

gradients (also see DellaSala et al. 2015). 

(5) Providing buffer zones for adjustment of reserve boundaries. 

(6) Practicing low-intensity forestry and preventing conversion of natural forests to 

plantations. 

(7) Maintaining natural fire regimes. 

(8) Maintaining diverse gene pools 

(9) Identifying and protecting functional groups and keystone species.  

 

According to Noss (2001), “good forest management in a time of rapidly changing 

climate differs little from good forest management under more static conditions, but there 

is increased emphasis on protecting climatic refugia and providing connectivity.  

 

Additionally, Noss (2007) in a treatise on “Climate Change in the Northwest” 

recommends some fundamental ways to help prepare natural systems for minimal loss of 

species and other components of biodiversity, including: 

 

(1) Stop habitat fragmentation – enable movements latitudinal in range, dispersal 

from coastal to inland, upslope movements, and movements to refugia.  

(2) Provide connectivity – maintain intact networks of protected lands, for example 

along the length of the Cascades (at all elevations), from the Olympics to the 

Cascades, and from the Cascades to the Rockies and northward. 

(3) Maintain intact gradients (soil moisture, slope, elevation) – roads, clearcuts, 

development impedes movements. 

(4) Identify and protect refugia – cooler microclimates (e.g., valley bottoms, riparian 

areas, n-facing slopes, mesic older forests – Olson et al. 2012). 

 

Noss (2007) concludes that “land conservation – the cornerstone of the conservation 

movement – is even more essential and urgent in a time of rapidly changing climate.”  

 

Notably, prior attempts by federal agencies to move from a fixed-reserve approach to 

“whole landscape approaches” have been widely criticized by the scientific community. 

In a 2012 open letter to decision makers, 229 scientists (Appendix A), including many 

who had published on forests and aquatic systems in the Pacific Northwest stated: 

 

“The conservation foundation of the NWFP, which is rooted in fixed reserves, has been 

broadly supported in the scientific literature. This is largely because the reserve network 

is the backbone to a regional conservation strategy for hundreds of species that depend on 

older forests that are relatively rare on surrounding nonfederal lands. The older forests 

and intact watersheds that these reserves protect, or seek to restore, also provide a myriad 

of related ecosystem benefits, including storing vast quantities of atmospheric carbon in 

live and dead trees and soils important in climate regulation, refugia and a relatively 

connected landscape for climate-forced migrations of wildlife in search of cool, moist 
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conditions, and high quality water for aquatic organisms and people.” 

 

DellaSala et al. (2015) also provide a NWFP specific discussion of the importance of 

coarse- (reserves) and fine- (site specific, focal species) filter approaches that are 

appropriate in dynamic landscapes without removing reserves, shifting boundaries, or 

going to untested and potentially risky “whole landscape approaches.”  

 

Thus, whole-landscape and reserveless approaches have been soundly criticized by 

scientific experts, including prior peer reviews of the spotted owl recovery plan (2008 

version) by The Wildlife Society, Society for Conservation Biology, and American 

Ornithologists’ Union (Appendix B). Moreover, by eliminating (or shifting boundaries 

without anchoring existing reserves) reserves governed by measurable, enforceable 

standards and guidelines, federal managers will likely manage lands down to their 

lowest value, degrading currently suitable owl habitat and other late-successional forest 

habitat. Degradation of suitable Northern Spotted Owl habitat by logging has already 

been occurring within designated critical habitat and LSRs in numerous national forests. 

Most notably, the discussion of reserves fails to mention how the BLM’s western Oregon 

plan revisions are moving away from components of the NWFP reserves, particularly the 

Aquatic Conservation Strategy and changes to the LSRs. How will that affect 

conservation outcomes in the broader context of the NWFP framework and reserve 

design? Why wasn’t that evaluated?  

 

We summarily reject any attempt to shift reserve boundaries without assurance that the 

existing reserves will not be eliminated or reduced in size (degazetting of reserves is 

exceptionally controversial in the conservation science community).  

 

It should also be noted that Courtney et al. (2004 – cited in the chapter) concluded in their 

ten-year evaluation of the efficacy of NWFP reserves: 

 

“We believe the persistence of the NWFP reserve system will be critical to maintaining 

owls and other old forest associated species.” 

 

It is also important to note that current standards and guidelines, recommendations of 

FEMAT, and FEIS already allow for substantial active management (including fire-risk 

management) within reserves provided that it is compatible with the development of late-

seral characteristics and older (>80 yr) trees are retained.  

 

From the Standards and Guidelines, we highlight the following activities that can occur 

within reserves for fire concerns: 

 

C-18: 

In Late-Successional Reserves, a specific fire management plan will be prepared prior to 

any habitat manipulation activities. This plan, prepared during watershed analysis or as 

an element of province-level planning or a Late-Successional Reserve assessment, should 

specify how hazard reduction and other prescribed fire applications will meet the 

objectives of the Late-Successional Reserve. Until the plan is approved, proposed 
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activities will be subject to review by the Regional Ecosystem Office. The Regional 

Ecosystem Office may develop additional guidelines that would exempt some activities 

from review. In all Late- Successional Reserves, watershed analysis will provide 

information to determine the amount of coarse woody debris to be retained when 

applying prescribed fire.  

 

In Riparian and Late-Successional Reserves, the goal of wildfire suppression is to limit 

the size of all fires. When watershed analysis, province-level planning, or a Late-

Successional Reserve assessment are completed, some natural fires may be allowed to 

burn under prescribed conditions. Rapidly extinguishing smoldering coarse woody debris 

and duff should be considered to preserve these ecosystem elements.  

 

C-35: 

Fire/Fuels Management  

 

FM-1. Design fuel treatment and fire suppression strategies, practices, and activities to 

meet Aquatic Conservation Strategy objectives, and to minimize disturbance of riparian 

ground cover and vegetation. Strategies should recognize the role of fire in ecosystem 

function and identify those instances where fire suppression or fuels management 

activities could be damaging to long-term ecosystem function (also see: Fire 

Management: C-17, C-35, C-44, C-48, D-8, D-11). 

 

C-17: 

Fire Suppression and Prevention - Each Late-Successional Reserve will be included in 

fire management planning as part of watershed analysis. Fuels management in Late-

Successional Reserves will utilize minimum impact suppression methods in accordance 

with guidelines for reducing risks of large-scale disturbances. Plans for wildfire 

suppression will emphasize maintaining late-successional habitat. During actual fire 

suppression activities, fire managers will consult with resource specialists (e.g., botanists, 

fisheries and wildlife biologists, hydrologists) familiar with the area, these standards and 

guidelines, and their objectives, to assure that habitat damage is minimized. Until a fire 

management plan is completed for Late- Successional Reserves, suppress wildfire to 

avoid loss of habitat in order to maintain future management options.  

 

FEIS 1994 B-43 

In Late-Successional Reserves, standards and guidelines are designed to maintain late-

successional forest ecosystems and protect them from loss due to large scale fire, insect 

and disease epidemics, and major human impacts. The intent is to maintain natural 

ecosystem processes such as gap dynamics, natural regeneration, pathogenic fungal 

activity, insect herbivory, and low intensity fire. In some alternatives, standards and 

guidelines encourage the use of silvicultural practices to accelerate the development of 

overstocked young plantations into stands with late-successional and old-growth forest 

characteristics, and to reduce the risk to Late-Successional Reserves from severe impacts 

resulting from large-scale disturbances and unacceptable loss of habitat.  
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V. NO DISTINCTION BETWEEN HABITAT FRAGMENTATION CAUSED BY 

LOGGING/DEVELOPMENT VS. HETEROGENEITY OF NATURAL 

DISTURBANCES 

 

The discussion on fragmentation is misleading and incomplete, particularly given that 

there is little distinction of natural heterogeneity provided by mixed-severity fires vs. 

habitat fragmentation caused by logging and other developments. For an excellent 

resource on these important differences, refer to Lindenmayer and Fischer’s 2006 book: 

Habitat fragmentation and landscape change: an ecological and conservation synthesis 

(Island Press: Washington, D.C.).  

 

Further, there is no discussion as to whether habitat fragmentation caused by logging is 

outside natural range of variation, which it clearly is, vs. heterogeneity caused by natural 

disturbance which is lacking given the current fire deficit region-wide (Marlon et al. 

2012, Odion et al. 2014b, Baker 2014, Parks et al. 2015). Note – heterogeneity includes 

high-severity patches that are part of the mixed-severity fire mosaic and that have not 

been shown to be increasing in frequency or extent within the range of the Northern 

Spotted Owl (see Hanson et al. 2009, Odion et al. 2014b, Parks et al. 2015, Baker 2015). 

 

Using methodologies and MTBS datasets analyzed by Bradley et al. (2016) for high 

severity fires, we are unable to show any statistically significant upward trend in high 

severity fire patches >400 ha within the NWFP area. Thus, it cannot be assumed that 

large high severity patches are increasing in this region as often claimed.  

 

 
 
MannKendall (Dataset$AreaFires) tau = 0.0116, 2-sided pvalue =0.95065 

 

The discussion of “concentrated areas of older forest suitable for nesting and roosting, or 

increased amounts of heterogeneity” (p. 14 lines 12-19) also is problematic. While the 

correct citations are given, there needs to be a distinction made on range-specific 

differences in owl habitat selection regarding heterogeneity vs. old forest continuity. For 

instance, in dry forests where owls feed primarily on woodrats, heterogeneity from 

mixed-severity fires is associated with higher owl fitness (territory scale: Franklin et al. 

2000 and others cited on line 2 p. 15). In the northern range (west of Cascades, wet 

forests) where owls feed primarily on flying squirrels and red-tree voles, older, closed 

canopy forests are associated with higher levels of owl occupancy (see Carroll and 
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Johnson 2008 – cited in the chapter). This distinction has evolutionary significance as 

owls in dry forests evolved with mixed-severity fire that provided heterogeneity 

necessary for the complement of nesting/roosting and foraging habitats (see Baker 

2014). It also further underscores the importance of mixed-severity fires, including high-

severity fire patches, as owl habitat in an evolutionary context for dry forests (owl-

woodrat range).  

 

The statement on line 3 p. 15 about how fragmentation can have both negative and 

positive effects on spotted owl occupancy is unsupported. The Schilling et al. (2013) 

citation is given as evidence, however, while they found fragmentation decreased owl 

survival (negative), it cannot be assumed that an increase in home-range size is a positive 

effect given owls may have had to forage over larger areas to make up for degraded 

habitat conditions caused by fragmentation.  

 

This statement also appears to equate edge “softness” only with low or mixed-severity 

fires: 

 

“Regardless of spatial scale, spotted owls were positively associated with softer, more 

diffuse edge types created by disturbances such as low- and mixed-severity fire (Comfort 

et al. 2016)” (p. 15 lines 14-16).  

In the Comfort et al. study, hard edges were defined as those where high-severity 

disturbance was adjacent to low-severity disturbance. Note, however, that Comfort et al. 

were unable to distinguish between severe fires and intensive salvage logging because 

salvage logging occurred immediately following the fire on private lands in their study 

area. However, their sample of Northern Spotted Owls selected foraging habitat at hard 

edges at small spatial scales, suggesting a positive benefit of high-severity fire, similar to 

that seen in California Spotted Owls in the Sierra Nevada (Bond et al. 2009). 

The creation of legacies by high intensity burn in owl territories juxtaposed with low 

intensity patches (a natural “hard” edge) has been shown to continue to support 

California Spotted Owl occupancy in addition to provide highly suitable foraging habitat 

(Roberts et al. 2011, Lee et al. 2012, Lee et al. 2013, Lee and Bond 2015a, b). California 

Spotted Owls selected high-severity (Bond et al. 2009) and moderate-severity (Bond et 

al. 2016) patches for foraging. The diffuse edges created by fires of varying severity had 

a positive effect on Northern Spotted Owl foraging habitat selection, and at fine spatial 

scales owls also selected hard edges (Comfort et al. 2016), suggesting positive benefits 

for the northern subspecies in addition to the California Spotted Owl. Clarification in the 

chapter synthesis is needed to distinguish between hard and soft edges created by logging 

vs. those created by heterogeneity from a natural disturbance event affecting Northern 

Spotted Owls. 

And while this statement from the synthesis is certainly true for owls within the flying 

squirrel-red-tree vole range (wet forests), it may not hold for the owl-woodrat range: 

“Collectively, these and other studies suggest that spotted owls select for abundant, 

structurally-diverse closed-canopy forest with diffuse late-seral forest edge at the 
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territory scale, and relatively lower fragmentation in nesting areas (Franklin et al. 2000, 

Olson et al. 2004, Sovern et al. 2014) (p. 15 lines 16-19).  

This statement also continues to undervalue the importance of foraging habitat created by 

high-severity patches as noted above.  

VI. UNTESTED ASSUMPTIONS ABOUT EARLY SERAL PRODUCED BY 

LOGGING  

 

The discussion of “restoration framework” (p. 47) is incomplete and incorrectly describes 

the differences noted as mainly “philosophical.” The differences in approaches noted in 

the synthesis – i.e., the ecoforestry debate in the Journal of Forestry (2013) - are more 

than just a philosophical dispute over active vs. passive management. In fact, the authors 

have misrepresented the views of DellaSala et al. (2013) that included numerous 

management recommendations. The main difference in approaches is the type, degree, 

and location of management and whether management includes both passive and active 

restoration and is compatible with owl habitat needs. For instance the ecoforestry 

framework advocated by Johnson and Franklin and supported in the owl recovery plan is 

based almost entirely on thinning and variable retention harvests. Hanson et al. (2010) 

included several management actions more compatible with owl recovery (their 

recommendations should be cited and included). Additionally, Odion et al. 2014a (above) 

simulated owl habitat losses due to thinning as recommended in the owl recovery plan 

and Franklin and Johnson concluding that active management would result in 3-4 x 

greater loss of owl habitat over 40 years then fires when habitat recruitment is taken into 

consideration. Why weren’t these studies mentioned?  

 

While we agree with plantation thinning to accelerate development of late-successional 

characteristics and reduce fire risks in dry forests given plantations are known to burn 

uncharacteristically severe (Odion et al. 2004), variable retention harvests in younger 

moist forests, while maybe warranted ecologically, in no way compares to complex early 

seral forests generated by high-severity burns in older forests (Swanson et al. 2011, 

DellaSala et al. 2014). The only way to provide complex early seral is to allow natural 

disturbances to proceed in mature forests and then to prohibit post-fire logging and tree 

planting to allow high quality early seral habitat to develop. Those disturbances provide 

unique pulsed cohorts of legacies and early seral communities not present in forestry 

operations. DellaSala et al. (2013) made this distinction and it is more than just a 

philosophical difference of opinion.  

 

VII. LACK OF ATTENTION TO AND PROTECTION OF SPOTTED OWL 

JUVENILE DISPERSAL HABITAT 

 

This discussion of juvenile owl habitat needs was adopted from comments submitted by 

the Forest Service Employees for Environmental Ethics 

 

There are only two empirical studies of dispersing juvenile owl habitat use. The first 

followed radio-tagged dispersing juvenile owls in western Oregon’s Cascades. See 

Miller, G. S., R. J. Small, and E. C. Meslow, 1997, “Habitat selection by spotted owls 
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during natal dispersal in western Oregon,” Journal of Wildlife Management 61: 140–150 

(“Miller”). Miller found a strong association between locations of dispersing juveniles 

and old-growth forests. The second also relied on radio-tags to track dispersing juveniles 

in eastern Washington’s Cascades. See Sovern, S. G., E. D. Forsman, K. M. Dugger, and 

M. Taylor, 2015, “Roosting habitat use and selection by northern spotted owls during 

natal dispersal,” The Journal of Wildlife Management 79: 254-262 (“Sovern”).2 It, too, 

found that dispersing owls use large-diameter, closed canopy forests disproportionate to 

their availability. Notwithstanding the fact that there are only two studies on this matter 

that reach the same conclusion – dispersing juveniles use essentially the same forested 

habitat as do nesting and foraging adults owls – Chapter 4 manages to obfuscate, obscure, 

and otherwise avoid this simple fact. 

 

For example, Chapter 4 claims that Sovern “suggested that management guidelines 

allowing for reduction of canopy cover to less than 70 percent within 1.5 km radius of 

nest areas may not be adequate for natal dispersal.”  See Chapter 4 at page 12. In fact, 

Sovern suggested no such thing. The Sovern study had nothing to do with spotted owl 

habitat use near nest areas; the research studied roosting habitat used by juvenile owls 

dispersing away from their natal area. 

 

Chapter 4 compounds this error by ignoring Sovern’s actual recommendation: “[W]e 

recommend that managers should pursue a strategy that exceeds the [“rather minimal”] 

canopy cover guidelines recommended by Thomas et al. (1990) when managing dispersal 

habitat for spotted owls . . . canopy cover in stands managed for dispersing spotted owls 

should be at least 80%.” Chapter 4 never mentions this recommendation, which applies 

throughout the forested landscape, i.e., it is not restricted to a 1.5-km radius around nest 

areas. 

 

Chapter 4 asserts that dispersing juvenile owl use of stands with high canopy cover and 

large-diameter trees “is not consistent throughout the geographic range of spotted owls.” 

See Chapter 4 at page 42. The authors provide no citation to support this claim. In fact, as 

discussed above, there are only two studies of habitat used by juvenile owls during 

dispersal (Sovern and Miller) and they both found dispersing juveniles predominately in 

stands with large-diameter trees and high canopy cover. 

                                                        
2 For both the 1997 Miller and 2015 Sovern papers, the owl dispersal data were collected many years 

before the papers were published. Miller’s data were collected between 1982 and 1985 for an unpublished 

master’s thesis 

(https://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/8985/Miller_Gary_S_1989.pdf?sequence=1

). Sovern’s data were collected in the late 1990s. Neither paper explains the 15-year delay in publishing the 

data. However, it’s worth noting that, at that time, wildlife biologists were under considerable political 

pressure to ensure that spotted owl habitat protections did not decrease logging levels. See Seattle Audubon 

Society v. Evans, 771 F. Supp. 1081 (W.D. Wash. 1991). According to Forsman (one of the Sovern authors 

and also a close colleague of the senior Miller author): “[i]n every instance, there was a considerable -- I 

would emphasize considerable -- amount of political pressure to create a [spotted owl] plan which was an 

absolute minimum. That is, which had a very low probability of success and which had a minimum impact 

on timber harvest.” Data showing that dispersing juveniles used the same habitat type as nesting adults 
would call into question conservation strategies that rely on nesting reserves, leaving the matrix between 
reserves available for regular timber management, i.e., the Northwest Forest Plan (note that the 50/11/40 

rule is a restatement of 80-year-rotation commercial timbering). 

https://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/8985/Miller_Gary_S_1989.pdf?sequence=1
https://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/8985/Miller_Gary_S_1989.pdf?sequence=1
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To counter Sovern’s and Miller’s simple message – dispersing juveniles use stands with 

high canopy cover and large-diameter trees – Chapter 4 cites administrative agency 

syntheses, policy statements, literature reviews, and other grey literature. Chapter 4’s 

starting point is the 1990 Interagency Scientific Committee unpublished report 

(“Thomas”), which “assumed that juvenile spotted owls could successfully disperse 

through landscapes dominated by young forests with canopy cover as low as 40%.” 

Sovern at 254 (emphasis added); see Chapter 4 at 11 (“Thomas et al. (1990) defined 

forest suitable for dispersal as having ≥28 cm d.b.h. trees and ≥40 percent canopy 

cover.”) 

 

To buttress Thomas’s data-free assumption, Chapter 4 claims that “[a]nalyses of 

movement data of spotted owls suggest that most (90 percent) dispersal occurred through 

landscapes that contained at least 40 percent forest cover type suitable for dispersal 

(Forsman et al. 2002, Lint 2005, Davis et al. 2011, Davis et al. 2016).” This assertion is 

remarkable for its ambiguity and lack of support in the publications cited. As to 

ambiguity, the sentence fails to define what “cover type” it assumes is “suitable for 

dispersal.” If the “cover type suitable for dispersal” refers to trees that average 11 inches 

in diameter and provide 50% canopy closure, then the sentence is only a restatement of 

the 50/11/40 policy, which was not itself based on actual data of habitat used by 

dispersing juveniles. If “cover type suitable for dispersal” refers to some other definition, 

then there is no telling on its face what the sentence purports to say. 

 

As to lack of support in the publications cited, the two Davis reports (2011 and 2015) are 

literature reviews; they contain no original data on dispersing juvenile owls. Lint (2005) 

relied on the 50/11/40 rule to define dispersal habitat because it “lacked sufficient owl 

dispersal ‘presence’ data.” See Lint, J., editor. 2005. Northwest Forest Plan—the First 10 

Years (1994–2003): Status and Trends of Northern Spotted Owl Populations and Habitat. 

Volume PNW-GTR-648. Pacific Northwest Research Station, USDA Forest Service, 

Portland, OR at page 46. Forsman, et al. (2002) does not report data on habitat used by 

radio-tagged dispersing juveniles, likely because those data had been reported previously 

by two of the Forsman paper’s co-authors (Miller and Meslow) in Miller (1997). 

 

VIII. CONCLUSIONS 

 

We provided a critique of this chapter for the authors and reviewers to make 

improvements so that the synthesis can comport with the standards of best available 

science and its application to a highly influential assessment. The chapter contains 

important information but is not up to the standard of the NWFP as scientifically credible 

and legally defensible. We provide recommendations to address several major 

shortcomings. The main deficiencies in this chapter were noted as: 

 

(1). Spotted owl habitat models that undervalue foraging habitat created by high-severity 

patches in mixed-severity systems where spotted owl diets are mainly woodrats (early 

seral species), and underestimate importance of juvenile dispersal habitat that is similar to 

nesting/roosting habitat needs. 
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(2). Lack of a comprehensive assessment of reserve designs that include larger reserves, 

more reserves, increased connectivity, refugia, redundancy and a “matrixless” landscapes 

with fixed reserves that maintain the full range of owl habitat needs. 

 

(3). Overestimation of fire risks to owls that fails to consider the full literature on fire 

effects and that does not distinguish between owl habitat losses due to post-fire logging 

vs. fire events and due to thinning in owl habitat. 

 

(4). Over-reliance of thinning as a recovery measure for spotted owls tied to unsupported 

assumptions about fire risks vs. thinning that excluded published studies actually 

designed to test this assumption.  

 

(5). A very narrow perception of “restoration” that addresses mainly ecoforestry and 

whole-landscape approaches that rely heavily on thinning and other forms of logging and 

are not comprehensive.  

 

On this last point, we note that Hanson et al. (2010), in a rebuttal to Spies et al. (2009), 

provide comprehensive recommendations for management of spotted owls including 

active and passive restoration. These included increasing the reserves, prohibiting post-

fire logging in owl territories, seasonal and permanent road closures to limit human-

caused fire ignitions, creating structure in plantations, restricting livestock and heavy 

machinery near reserves to limit invasives, and slash and fuel treatments.  
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OPEN LETTER FROM 229 SCIENTISTS IN SUPPORT OF  
THE NORTHWEST FOREST PLAN AS A GLOBAL AND REGIONAL MODEL  

FOR CONSERVATION AND ECOSYSTEM MANAGEMENT 

June 14, 2012 
 

As scientists with backgrounds in natural resource management and ecology, we wish to 

express our full support for the Northwest Forest Plan (NWFP), a global model in ecosystem 

management and biodiversity conservation
1
. The protective provisions of the late-successional 

reserve (LSR) network and the Aquatic Conservation Strategy (ACS) are fundamental to the 

plan’s objectives and recent science confirms that these designations along with other elements 

of the NWFP are at least as vital today as they were when originally conceived by the plan’s 

architects
2
.  We are writing at this time, because we are concerned that the first forest-plan 

revision in the Pacific Northwest calls for dismantling key conservation biology principles of the 

NWFP by eliminating the LSR network and weakening the ACS.  

 

The proposed draft revised forest plan for the Okanogan-Wenatchee forest, located on the 

east slopes of the Cascade Range in Washington, proposes changing the LSR designation to 

“Restoration Areas” within which vague active management practices will take place and 

moving away from the more protective standards and guidelines of the ACS. The Forest Service 

cites climate-related predictions that call for a doubling or tripling of fire by century’s end in the 

Washington Cascades, and the agency claims that this, along with elevated insect and disease 

risks, is justification for eliminating reserve categories and weakening the ACS. However, even 

if such disturbances were to increase as a result of climate change, this is not cause for drastic 

measures that eliminate the region’s underlying conservation strategy, particularly given the 

NWFP is a robust conservation strategy that allows for restorative actions in its current land-use 

configurations.  

 

Under the NWFP, ∼30% (7.4 million acres) of federal lands in the Pacific Northwest that 

were traditionally managed for timber production were designated as LSRs to provide habitat for 

hundreds of wildlife species associated with older forests that have been greatly depleted by 

logging across the landscape. These reserves are not inviolate and allow for some forms of 

logging – thinning in young forests to accelerate late-successional development and fuel 

reduction for fire concerns – provided they comply with the plan’s standards and guidelines. The 

ACS, through its various components, including establishing Riparian Reserves and 

identification and protection of Key Watersheds, also was designed to restore and maintain 
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going. Conservation Biology 20:274-276. 
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ecological processes for aquatic and riparian areas. These areas have shown measurable 

improvements in watershed conditions since the plan’s inception
3
.  

 

The architects of the NWFP envisioned the LSR network as a regional and robust 

conservation strategy of sufficient redundancy in late-successional forest types, so that 

disturbance-related reductions in any given type would not affect the overall conservation 

strategy for that type. The reserves also were designed to be an interconnected ecosystem to 

accommodate wildlife shifts from recently disturbed to undisturbed areas. Protected reserves like 

those in the NWFP remain the cornerstone of scientifically sound conservation strategies 

globally, especially as threats to fundamental ecosystem services accelerate from climate change 

and land-use stressors. However, in the Pacific Northwest there have been attempts by federal 

agencies at weakening reserve protections or eliminating them entirely in favor of untested non-

reserve, active management approaches as reflected by elements of earlier (2006, 2008) drafts of 

the northern spotted owl recovery plan. The Wildlife Society, Society for Conservation Biology, 

and American Ornithologists Union summarily rejected these approaches in peer review as being 

scientifically incredulous
4
.  

 

The conservation foundation of the NWFP, which is rooted in fixed reserves, has been 

broadly supported in the scientific literature
5
. This is largely because the reserve network is the 

backbone to a regional conservation strategy for hundreds of species that depend on older forests 

that are relatively rare on surrounding nonfederal lands. The older forests and intact watersheds 

that these reserves protect, or seek to restore, also provide a myriad of related ecosystem 

benefits, including storing vast quantities of atmospheric carbon in live and dead trees and soils 

important in climate regulation, refugia and a relatively connected landscape for climate-forced 

migrations of wildlife in search of cool, moist conditions, and high quality water for aquatic 

organisms and people. Notably, in a five-year status review of the northern spotted owl, 

scientists
6
 concluded that there was no reason to depart from the NWFP and that the situation for 

the owl would be bleaker today if not for the NWFP
7
. In addition, the U.S. Fish and Wildlife 

Service in its 2011 revised critical habitat proposal for the owl stated that “results from the first 

decade of monitoring do not provide any reason to depart from the objective of habitat 

maintenance and restoration as described in the Northwest Forest Plan.” Recent science on 
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climate change refugia also documents the importance of protecting old forests in reserves as 

climatic refugia.
8
  

 

The Okanagan dry forest ecoregion was identified by the World Wildlife Fund as 

nationally significant but critically endangered due to extensive logging, grazing, mining, road 

building, fire suppression and other land-use disturbances
9
.  Over half of the region’s old forests 

have been logged and few intact areas remain.
10

 The onset of climate change combined with 

ongoing land-use stressors pose unprecedented threats to key ecosystem services such as high 

quality water, carbon stored in old-forest ecosystems and wetlands, and fish and wildlife habitat. 

The continuation of the reserve network that includes both the LSRs and ACS among other land 

designations is even more fundamental today precisely because of climate change -- reducing 

these protections is neither consistent with conservation nor science-based climate adaptation or 

mitigation strategies.  

 

Sincerely,    * Affiliations are listed for identification purposes only. 
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2010 DRAFT REVISED RECOVERY PLAN FOR NORTHERN SPOTTED OWL  

PEER REVIEW 

NOVEMBER 15, 2010 

The Wildlife Society (TWS) appreciates the opportunity to facilitate the review of and comment 

on the U.S. Fish and Wildlife Service’s (the Service) 2010 Draft Revised Recovery Plan for the 

Northern Spotted Owl (2010 DRRP).  The following comments are the product of a peer review 

team organized in response to the Service’s request for scientific and technical reviews.  The 

Wildlife Society was founded in 1937 and is a non-profit scientific and educational association 

of over 9,000 professional wildlife biologists and managers, dedicated to excellence in wildlife 

stewardship through science and education.  

The Wildlife Society assembled a team of reviewers to respond to the Service’s Statement of 

Work issued October 7, 2010.  The team included experts in population dynamics, spotted owl 

ecology, forest ecology and management, and fire ecology. Although The Wildlife Society 

facilitated the following review, the comments herein are of those of the review team; this is not 

an official statement of The Wildlife Society.  

 

INTRODUCTION 

The 2010 DRRP represents the Service’s continued effort to develop a recovery plan for the 

northern spotted owl that is based on the best available science and has a high probability of 

leading to recovery.  Previously the 2008 Northern Spotted Owl Recovery Plan (2008 Plan) was 

remanded back to the Service for revision and TWS, along with other wildlife professionals and 

conservation organizations, anticipated that the current revision would show significant 

improvement over the 2008 Plan.  There is a critical need for an effective recovery plan for the 

subspecies since there is substantial evidence that populations of northern spotted owls continue 

to decline (Anthony et al. 2006; Forsman et al. in press).  

Unfortunately, review of the 2010 DRRP is hindered by the fact that it has not been completed.  

The Late Successional Reserves (LSRs) from the Northwest Forest Plan (NWFP) are proposed 

as an interim set of habitat reserves for spotted owls that will be replaced when the modeling 

efforts are complete and the final recovery plan is issued.  In order to comply with the 

requirement to use the best available science, we believe that the Service will have to find a way 

to make the final plan with the reserve system available for peer review prior to release of the 

final plan. 

The following are general and specific review comments on various sections of the 2010 DRRP.   

Based on the request from the Service, there is significant emphasis in these comments on 

Christina
Typewritten Text
(Appendix B1)



Excellence in Wildlife Stewardship Through Science and Education 

whether the best available science was used and interpreted in a reasonable way in developing 

the plan. 

Positive Elements of the 2010 Draft Revised Recovery Plan: 

The reviewers recognize that the 2010 DRRP has many positive features and recommendations 

that are improvements over the 2007 draft Plan and 2008 Plan.  We discuss these improvements 

because we believe they are important to the recovery of the subspecies, and they should be 

retained in the final recovery plan.  First, we were encouraged that the Service recognizes that 

northern spotted owls are at considerable risk due to loss of habitat, lack of adequate regulatory 

mechanisms by the states, and potential threats from barred owls.  These risks are also 

documented in recent studies, which found that northern spotted owls have been declining in 

many parts of their range during the last two decades (Anthony et al. 2006, Forsman et al. in 

press).  Consequently, it will be incumbent on the Service to identify and alleviate the causes of 

these declines, if possible, in order to recover the owl. 

It is our opinion that the most important elements of the 2010 DRRP are the recommendations to 

protect all occupied nesting territories and high quality habitat for the subspecies.    These two 

provisions in the 2010 recovery plan recognize that quality habitat is essential for spotted owls, 

and it is even more important when considering potential competition with barred owls.  This 

represents a shift in philosophy from the 2007 and 2008 Plans because it recognizes that that 

control of barred owls is not more important than conserving habitat.  We support this change in 

emphasis.  However, we do have some concerns about the definition and management of high 

quality habitat, which we address in a later section. 

In general, we are supportive of the recovery criteria to establish a stable and well distributed 

population of owls, and no net loss of nesting, roosting, or foraging habitat. These criteria are 

closely tied to the recovery objectives and will be important to evaluate recovery and eventually 

delist the species.  They also address the two major threats to spotted owl populations, the loss of 

habitat and potential competition with barred owls.  We also support the continuation of the 

demographic studies on spotted owls, which have been conducted over the last 20-25 years 

(Anthony 2006, Forsman et al. in press).  These studies and periodic publication of results are the 

primary means by which federal agencies assess the status and trends of spotted owl populations.  

We also believe that the experimental removal of barred owls is appropriate to determine their 

effect on spotted owls, and this should be carried out as soon as possible.  The results of these 

experimental removals will be valuable in determining the extent to which barred owls are 

impacting spotted owl populations and any policy decisions that follow.  We support the 

modeling efforts (Maxent, Zonation, HexSim) by the Service and associated groups to evaluate 

various reserve designs for spotted owls on federal and nonfederal lands.  However, because the 

results of this modeling effort are central to the recovery plan, we believe that this plan is 

incomplete and cannot be adequately reviewed. We comment on the modeling efforts in more 

detail later in this review.  We are also supportive of the use of outside expertise to guide 

recovery through the use of advisory groups and working groups, but we are concerned that the 

membership and advice of the working groups has the potential to take recovery in questionable 

directions in some instances.  This is exemplified by the recommendations of the Dry Forest 

Working Group, which we are critical of in a section below.  The role of work groups is 

discussed in more detail in a later section of our review. Lastly, we are supportive of the adaptive 

management approach to recovering spotted owls and managing their habitat.  This approach 

will be most valuable in managing barred owls and developing guidelines for managing the risk 
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of fire in spotted owl habitat in the eastern Cascades of Washington and Oregon.  However, we 

believe the description of adaptive management in the plan was weak, vague, and represented a 

poor understanding of the process.  Consequently, we encourage the Service to develop more 

comprehensive plans and processes to use adaptive management for implementing the final 

recovery plan.  We also provide some comments on this process later in our review. 

Having said the above, we are concerned that the 2010 Draft Revised Recovery Plan (2010 

DRRP) does not always represent the best available science and uses unpublished literature to 

develop some recommendations while ignoring other published literature.  Specifically, we are 

concerned  about (1) the recommendations for managing the risk of fire in forests on the eastside 

of the Cascades; (2) the use of unpublished reports, particularly those that have economic and 

political ramifications, to recommend active management of owl habitat in western Oregon; (3) 

the overemphasis of the potential effects of fire and spotted owl habitat; (4) the incomplete 

review of the literature on the effects of forest thinning on owls and their prey; and (5) lack of 

communication and coordination between the Service and state foresters who review timber sales 

on state and private lands in Oregon. We are most concerned that the modeling efforts have not 

been completed and the draft plan does not provide information on the number, size, and 

distribution of the reserves for the owl.  Consequently, release of the draft plan at this time is 

premature because key information needed to evaluate the efficacy of the plan is unavailable or 

not incorporated in the plan.  Most of all, it appears that a review of the critical information on 

the size and distribution of the reserves may not be subject to review before the final recovery 

plan is released.  This is unacceptable for a comprehensive review and makes it impossible for us 

to evaluate the scientific merits of the recovery plan. These issues and concerns are discussed in 

more detail elsewhere in the review. 

The 2010 DRRP Fails to Define a Conservation Network 

As a conservation network for spotted owls, the 2008 Plan proposed to replace the Late 

Successional Reserves (LSRs) of the Northwest Forest Plan (NWFP) with newly-designated 

Managed Owl Conservation Areas (MOCAs).  Peer reviews criticized these MOCAs on multiple 

grounds: 

 They represented a significant reduction in reserve acreage from the LSRs. 

 They provided no reserves in eastside provinces. 

 No evidence was presented to demonstrate that they could lead to spotted owl recovery. 

 It was unclear how the MOCAs would relate to ongoing implementation of the NWFP. 

The 2010 DRRP withdraws the proposal for MOCAs at least ―until modeling can help assess its 

conservation value to the species‖ (2010 DRRP p. 25).  The Service proposes that its ongoing 

modeling effort will be used to evaluate ―various existing and potential reserve scenarios‖ (2010 

DRRP p. 31) and that the evaluation will be reported in the final Revised Recovery Plan and 

possibly used to inform changes in critical habitat. 

We support withdrawal of the MOCA network but is concerned that the 2010 DRRP fails to 

propose any alternative network.  It does recommend that managers continue to implement the 

NWFP in the Westside provinces on an interim basis but makes no recommendation for a reserve 

system in the eastside provinces. 
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There are multiple problems with this proposal.   First in eastside provinces there is obvious 

intent to eliminate any reserve system and proceed with a conservation strategy having no 

reserves.  Problems with the assumptions underlying a no reserve strategy are reviewed in detail 

later in this document, and we continue to believe that the retention of habitat reserves is 

important in the management of the eastside provinces (see TWS review of the 2008 Plan).  

There is also no suggestion in the 2010 DRRP of how a strategy of having no reserves will be 

analyzed in the ongoing modeling effort, leaving substantial uncertainty about the effectiveness 

of such a strategy relative to the existing LSRs. 

Second, the 2010 DRRP provides no details about the potential conservation networks that will 

be analyzed or the criteria that will be used to potentially select one of these networks for use in 

the revision of critical habitat.  We believe that any revision of the existing conservation network 

(i.e., the LSRs) must be at least as effective for the conservation of spotted owls as the existing 

LSRs in the NWFP.  In other words, the analysis of the LSRs should serve as a baseline for 

comparing other potential networks.  Any network that fails to match the LSRs on one or more 

critical model outputs (e.g., extinction probability, population size, distribution) should not be 

considered as a potential replacement for the existing strategy. 

Finally, the Service’s proposed process for developing a conservation network does not provide 

adequate opportunity for public or peer review.  The proposed network will apparently be 

presented for the first time in the Final Revised Recovery Plan which will not allow for public or 

peer review. In our opinion this process is unacceptable. 

More Comprehensive Analysis of the Effects of Fire and Forest Treatments on Owl Habitat 

Is Needed 

The 2010 DRRP presents a more balanced and scientific treatment of the effects of fire than the 

2007 and 2008 draft Plans; however, the 2010 DRRP still exhibits many of the same problems 

that peer reviews identified in the 2007 and 2008 Plans. The plan still recommends extensive 

thinning and patch cutting forest treatments, so, to a large degree, our comments related to fire 

and forest treatments revisit the same topics we addressed in previous reviews, in which we 

stress the need for adaptive management and use of the best available science. However, we have 

added a quantitative framework to explicitly evaluate the risk of fire and effects of forest 

treatments over time under different scenarios on the amounts of closed canopy forest habitat 

maintained in the landscape. This evaluation is included in the section below with supporting 

data in Appendix A. 

Assessment of risk of fire in drier forests 

The amount of stand-replacing fire that has and will occur in mature, closed canopy forest 

remains a key question for recovery planning for spotted owls and forest management in general. 

A major flaw in the 2008 Plan was the use of anecdotal data from one fire that partially 

overlapped the range of spotted owls to describe fire risk across all the dry forest provinces 

(TWS 2008). Unfortunately, the Service is now relying on another unpublished and unavailable 

assessment of fire risk (Moeur et al. in prep). What’s more, only a synopsis of this document has 

been provided to the Service. The synopsis cannot be adequately evaluated because it does not 

present any information regarding the magnitude of fire that was mapped.  

In contrast, existing published research on stand-replacing fire in provinces occupied by northern 

spotted owls (Hanson et al. 2009, 2010) specified the magnitude of fire that was mapped in terms 
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of basal area mortality of trees. Moreover, it used data from a scientifically credible, peer-

reviewed, and comprehensive source (MTBS) that has been developed by federal agencies 

(MTBS.gov). Numerous peer-reviewed publications have also used this approach and these data. 

The published analysis using these data by Hanson et al. (2009) focused on stand-replacing fire, 

and their methods identified areas where about 60 percent or greater basal area mortality of 

mature trees occurred as stand-replacing fires. Spies et al. (2010) preferred to consider a broader 

range of high severity fire effects to describe fire risk.  

Here we have used the MTBS data to calculate the effect of high severity fire in old forests 

(based on maps in Moeur et al. 2005) according to the classification provided by MTBS (see 

MTBS.gov) from 1996-2008. The concept of fire severity has been criticized in the literature 

because it is poorly defined. On the other hand, it seems to be a reasonable measure to use under 

the circumstances because the precise fire effects that should be measured for evaluating effects 

on spotted owls have not been defined.  In addition, the classification done by MTBS has 

strengths that support its use. The classification evaluates each fire separately, accounting for 

differences in terrain, and tree species and size that can affect accuracy. For 2009 and 2010, fire 

severity data were not available from MTBS, so we obtained them from the USFS at the RAVG 

site (http://www.fs.fed.us/postfirevegcondition). For these two years, we defined high severity 

fire following convention of Forest Service publications (e.g., Miller and Thode 2007), which are 

used in many of the MTBS burn classifications.  

We found that the rate of high severity fire was 3.0 and 1.2 percent per decade in the dry forests 

of the Klamath and Cascades using the MTBS classification. These rates are higher for the 

Klamath and slightly lower for the Cascades than previously report by Hanson et al. (2009), 

which were 1.7 and 1.3 percent per decade, respectively.  Importantly, all the rates are several 

times lower than rates of stand recruitment as best we know.  Moeur et al. (2005) reported stand 

recruitment rates over the NWFP area based on FIA data as 9.5 percent per decade.  

The synopsis by Moeur et al. that the Service used in the 2010 DRRP found very little transition 

from medium to old forest from 1994-2007 in the area affected by the NWFP. This could be 

because the new remote sensing approach used by Moeur et al. (2005), though good at detecting 

initial vegetation regrowth after disturbance, may be less reliable than using plot data from the 

Forest Inventory Assessment (FIA) to describe forest regrowth rates. In addition, as Mouer et al. 

(2005) point out in their synopsis, the 1994-2007 transition rates are not representative of longer 

term trends. To address the question of how long it takes for forests to redevelop after fire into 

potential habitat for spotted owls (closed forest with overstory trees averaging 20‖ or more dbh) 

ideally requires specific analyses of plot data that essentially substitute space for time to create 

the equivalent of a longtime series. The FIA data can be used for this purpose. 

Herein, we modeled the amount of closed forest habitat that will be maintained over time given 

different scenarios of forest regrowth from the literature.  The rates of high severity fire are from 

our MTBS calculations. We used the rates in a state and transition model as described in 

Appendix A. Under the models for the Klamath and dry Cascades provinces (Appendix A), 

mature, closed canopy forests increase rapidly in the landscape.  By 2050, closed forests occupy 

about 64 and 57 percent of the landscape in the Klamath and Cascades, respectively (Appendix 

A, Figures 2-3). With current rates of fire, eventually, mature, closed canopy forests would 

occupy about 3/4ths of each region. These results are relatively robust to scenarios that slow 

down redevelopment rate of forests, even by large amounts. Assuming that forests take twice as 

long to redevelop in the Klamath (120 years) and dry Cascades (210 years) leads to 49 and 44 



Excellence in Wildlife Stewardship Through Science and Education 

percent of the landscape occupied by mature, closed forest in the two regions, respectively, by 

2050, which is considerably more than today (32.5 %). In the context of regrowth rates, we note 

that a comprehensive review of data on forest growth rates around the world has found that they 

are increasing, and the increase is most dramatic in regions with seasonal drought and soils that 

are not deficient in nutrients, such as the Pacific Northwest (Huang et al. 2008). This is due to 

increased water use efficiency associated with increased atmospheric C02. As long as this effect 

continues, it will operate to compensate for any increases in fire that may occur with climate 

change. Nonetheless, if we continue our scenario where forest regrowth rates are twice as long, 

and then double the rate of severe fire by 2050 to consider a strong climate change effect on fire, 

mature, closed canopy forest would still occupy 45 and 43 percent of the landscape by 2050 and 

continue increasing beyond that. 

In summary, both estimated and worst case scenarios of forest disturbance by fire and regrowth   

(exclusive of timber harvest) predict an increasing amount of mature, closed forests in the 

landscape. Only when the ratio of stand-replacing fire to forest regrowth is below 1 do closed 

canopy forests decrease over time. Fire would have to increase by about 5 times above current 

rates in the Klamath and 8 times in the dry Cascades before this would begin to happen, or 

somewhat less if growth rates are much slower than the estimates we used. In light of these 

findings, the qualitative assumptions of particularly high future fire risk to closed canopy forests 

that the Service continues to use, which drive the 2010 DRRP’s proposed forest treatments, 

appear considerably overstated. 

Lack of Information on Effects of Forest Treatments on Spotted owls and their Prey 

Treatments that create more open forests (thinning and patch cutting) are problematic in spotted 

owl habitat because they may convert suitable habitat to non-habitat by reducing canopy cover 

below a critical level. Existing research on the impacts of these forest treatments to spotted owls 

is minimal. We are aware of only three studies on northern spotted owls that have investigated 

the effects of forest thinning on demography or habitat selection of spotted owls (Meimann et al. 

2003, NCASI  unpublished) or their prey (Gomez et al. 2005).  The study by the National 

Council for Air and Stream Improvement (NCASI) was a large study with many pairs of owls 

but a publication from that study is not available.  In addition, the studies by Miemann et al. 

2003 and Gomez et al. 2005 were conducted on Westside forests and based on small samples so 

there is a paucity of information on the effects of thinning or patch cutting on spotted owls or 

their prey for eastside forests. Incredibly, the recommendations for managing spotted owl habitat 

in dry forests did not acknowledge the existence of any of the above studies nor provide any 

cautionary advice to the recommendations for active management of these forests.  We see this 

as a major deficiency in the 2010 DRRP.  

Effects of Forest Treatments on Closed Forest Habitat 

On page 33, the 2010 DRRP recommends ―that Federal land managers implement a program of 

landscape-scale, science-based adaptive restoration treatments in disturbance-prone forests.‖  

The source of landscape scale treatments the DRRP cites is an unpublished report by Johnson 

and Franklin (2009). These treatments include thinning trees up to 150 years old and creating 

patch cuts. The forest canopy would be reduced considerably, and forests would be more open 

and park-like. This could create habitat in which the understory structural diversity would be 

below levels associated with spotted owl habitat (except possibly dispersal). Other logging 

impacts such as ground disturbances, noise, out of season prescribed burning etc. would be 
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present. Trees least associated with quality spotted owl habitat would be favored for retention: 

ponderosa pine, western larch, sugar pine, incense-cedar, Jeffrey pine along with only one 

favored species Douglas fir, which would still be frequently cut. True fir, which is often an 

important component of spotted owl habitat, and many intermediate sized Douglas fir which are 

favored, would be targeted for removal. Up to 2/3rds of the landscape would be treated, and it is 

assumed that treatments would be maintained in perpetuity. These are similar to the treatments 

described in the 2008 Plan which, it concluded, would render treated areas non-habitat for 

spotted owls. Another scenario that has been recommended is the treatment of 20 percent of the 

landscape with strategic thinning in an effort to reduce fire severity or extent (Ager et al. 2007). 

These treatments may also make affected areas relatively unsuited for spotted owls, although 

there would be much more potential for avoiding such impacts with reduced area treated. 

There is a need to address the effects of proposed treatment scenarios. Accordingly, we used the 

state and transition model described earlier to model the effects on mature closed forest over 

time. We added an alternative state to the model, open forest. We assumed that both mid- and 

late-successional forest would be opened by equal amounts (2/3rds or 20 percent of the area of 

each type for the two scenarios, respectively) (see also Appendix A). Treatments would be 

completed over a 20 year period, consistent with Johnson and Franklin (unpublished report). We 

assumed that all open forest created by thinning and patch cutting would have no stand-replacing 

fire. This is not realistic for fires that are weather-driven, but this assumption has little impact on 

the modeling output.   

The results of running the model with 2/3rds of the landscape treated leads to open forest 

becoming predominant after a couple of decades, occupying 51 percent of the forested 

landscape, while mature, closed forest drops to 29 and 24 percent of the Klamath and dry 

Cascades forests, respectively (Appendix A, Figure 5, shows the Cascades). Treatments that 

maintain open forests in 2/3rds of the landscape put such a limit on the amount of closed forest 

that can occur, even if high severity fires were to be completely eliminated under this scenario, 

there would only be 35 percent of the landscape occupied by closed forests. In contrast, to the 

extensive treatment scenario, treating only 20 percent of the landscape reduces mature, closed 

canopy forest by about 11 percent (Appendix A, Figure 6).  

One justification for the extensive treatment scenario promoted in the 2010 DRRP is that it is 

needed because of increased fire hypothesized to occur under climate change. By doubling the 

rate of high severity fire by 2050 with 2/3rds of the landscape treated, closed canopy forest is 

reduced to 25 percent in the Klamath compared to 60 percent without treatment and 23 percent in 

the dry Cascades compared to 54 percent without treatment. 

Under what scenario might treatments that open forest canopies lead to more closed canopy 

spotted owl habitat? The direct cost to close forests with treatments that open them is simply 

equal to the proportion of the landscape that is treated. This reduction in closed canopy forest can 

only be offset over time if the ratio of forest regrowth to stand-replacing fire is below 1 (5-8 

times more fire than today), and shifts to above 1 with the treatments (and most or all stand-

replacing fire in treated sites is eliminated, as modeled here). Another scenario that allows closed 

forests to increase would be if treating small areas eliminated essentially all future stand-

replacing fire, not only in treated areas, but across the entire landscape. This scenario obviously 

relies on substantially greater control over fire than is currently feasible, and it would increase 

impacts of fire exclusion if effective. 



Excellence in Wildlife Stewardship Through Science and Education 

The 2008 Plan and Appendix D of the 2010 DRRP both suggest that thinning and patch cutting 

much of the landscape can be consistent with protecting more closed forest habitat because open 

canopy forests could be allowed to revert to closed canopy forest at any time. This scenario 

would be better than a scenario where treatments are maintained in perpetuity, but it would still 

diminish closed canopy forest habitat until treated areas are allowed to recover. Even after 

treated areas recover, there will be a slight reduction in the amounts of mature, closed forest 

(Appendix A, Figure 7). However, if one-time treatments are limited to mid-successional forests 

and they all recover to mature, closed canopy forests within 20 years (i.e., slow ingrowth), there 

would be almost no effect o these treatments on the long-term amount of mature, closed forest, 

especially if treated forest experienced any sever fire, for example, during extreme weather.  

Nonetheless, thinning mid-successional stands makes the most sense of any treatment scenario 

considered, especially if this caused the treated forests to grow into mature closed-canopy forest 

faster.  In addition, the treatments effects could be achieved by girdling many of the trees 

identified for removal and leaving them as snags, which would likely improve habitat for spotted 

owls while still reducing the risk of fire (Simard et al. in press).  

In sum, to recognize effects of fire and treatments on future amounts of closed forest habitat, it is 

necessary to explicitly and simultaneously consider the rates of fire, forest recruitment, and 

forest treatment over time, which has not yet been done by the Service.  Given our results 

illustrating the tradeoffs in maintaining closed forest using treatments that open them up, we 

recommend that any silvicultural manipulation of spotted owl habitat (mature closed canopy 

forests) be conducted slowly on small landscapes with sufficient design, replication, and data 

analysis from which the effects of such experiments on spotted owls and their habitat and prey 

can be inferred with an acceptable level of error.  This will require a considerable amount of 

planning and a sufficient amount of funding that is above most research efforts of the agencies in 

the past.  This should be a focus of adaptive management (see below) over several years or 

decades depending on the results of the initial experiments.  This was the type of research and 

adaptive management that was recommended in the 1992 Draft Recovery Plan for eastside 

forests, but the agencies never funded or implemented such a program. 

Effects of Treatments to Open Forests on Forest Restoration  

Active management that reduces closed canopy forests over much of the landscape is not only 

inconsistent with owl needs, but, new understanding suggests that such treatments are also 

inconsistent with restoration. Restoration is a major goal of the 2010 DRRP (Pg 32), which 

states: ―disturbance-prone forests should be actively managed in a way that addresses the 

complementary goals of spotted owl recovery, responding to climate change, and restoring dry-

forest ecological structure, composition and processes.‖ However, the working assumption that 

open or park-like forests maintained by low severity fire are the restored condition no longer 

appears accurate, and open park-like forests are not suitable spotted owl habitat. 

 Hessburg et al. (2007) conducted the largest study of historical forest structure and fire severity 

ever completed for eastside dry forests. It has significantly changed scientific understanding 

about historical forest structure and wildfire in these forests. Hessburg et al. (2007) found ―low 

abundance of old, park-like or similar forest patches, high abundance of young and intermediate-

aged patches‖ and showed that ―old forests were maintained and influenced by mostly mixed 

rather than low severity fires.‖ They also found that ―young multistory forest understory re-

initiation‖ was a dominant condition. Thus, extensive creation of park like forest (widely spaced 

overstory trees with few or no understory trees) and open patches may not be incompatible with 
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restoring historical forest structure and variable-severity fire. In fact, Hessburg et al. (2007) 

concluded that managers should allow more wildfire and that ―restoring resilient forest 

ecosystems‖ is not simply a matter of reduction of fuels and thinning of trees to favor low 

severity fire‖.  

Analogous to the findings by Hessburg et al. (2007), research by Colombaroli and Gavin (2010) 

from the mid-elevation forests of the Klamath region requires a major reconsideration of 

historical forest structure and wildfire. They found that ―the reduction of fire that has occurred 

since fire suppression began is not qualitatively unusual in the context of the episodic history of 

fire during the last 2,000 years.‖ Their study also found that large, high intensity events were 

quite common, and current fire regimes and conditions are not outside this range of conditions.  

In summary, there are conflicting data regarding the historic condition of forests within the range 

of the northern spotted owl, and there is reason to question whether the forest restoration 

discussed in the 2010 DRRP and the unpublished report by Johnson and Franklin (2009) are the 

best way to proceed. The thinning and regeneration harvest (clear-cutting) proposed by (Johnson 

and Franklin, unpublished) are not directed at improvement of spotted owl habitat and will likely 

lead to a reduction in the amount and quality of spotted owl habitat. There is serious and valid 

debate about thinning in mature forests (> 80 years old) and whether it will make them more 

resilient to wildlife. Consequently, we believe that the Service would be well-advised to take a 

very conservative approach as opposed to using and unpublished and unproven recommendation 

from forest restoration. The focus of the recovery plan should be on maintenance or 

improvement of spotted owl habitat, not forest restoration, which may be detrimental to owls and 

their prey. 

Spotted Owl use of early successional habitat created by fire  

Our previous comments explained how the earlier drafts of the plan incorrectly presumed that 

spotted owls did not use areas created by fire and therefore presumed that all fire disturbances 

equated to habitat loss. The 2010 DRRP presents a more balanced and scientific treatment of fire 

effects; however, it still contains text left over from the previous drafts that suggest that moderate 

to severe fires result in near complete habitat loss for spotted owls.   

The present draft discusses recent studies by Bond et al. (2009) and Clark (2008) in a more 

objective way. Unfortunately, these are the only studies that have investigated the use of recently 

burned areas by either California or northern spotted owls, so much more research is needed on 

this aspect of the spotted owl’s ecology. The study by Bond et al. (2009) found that California 

Spotted Owls occupying burned forests preferentially foraged in severely  burned forests more 

than other categories of burn severity (e.g., 4 years post-fire) specifically unburned forests within 

about 1.5 km of a core-use area.  This counterintuitive finding suggests that at least some spotted 

owl prey increase rapidly in resource rich early successional environments (Lawrence 1966). 

Bond et al. (2009) recommended that burned forests within 1.5 km of nests or roosts of 

California spotted owls not be salvage-logged until long-term effects of fire on spotted owl and 

their prey are more fully understood.  Clark (2008) investigated demography and habitat 

selection of northern spotted owls in three burned areas in the Klamath province of southern 

Oregon. The major areas of his study were on or adjacent to BLM lands that were interspersed 

with private lands, which were salvage logged shortly after the fires. Data on demography and 

habitat selection of owls were also available for owls prior to the fires.  Occupancy of nesting 

territories declined rapidly following the Timbered Rock Fire when compared to unburned 
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landscapes of the southern Cascades.  Abandonment of nesting territories (extinction rates) 

increased in a curvilinear manner as the amount of unsuitable habitat within the core nesting area 

increased, and colonization of nesting territories was influenced by the amount of nesting, 

roosting and foraging habitat that burned with low severity.  Average sizes of home ranges of 

spotted owls were larger after the fire than before.  Nesting, roosting, and foraging habitat with 

low, moderate, or severe fire was selected by spotted owls in recently burned landscapes, and 

roosting and foraging habitat with moderate severity burns was also selected.  Although salvage 

logging of private lands compromised the ability of Clark (2008) to assess the effects of the fire, 

the combination of severely burned areas plus the salvaged logged areas reduced the amount of 

suitable habitat on the study areas.  Clark (2008) also recommended against the use of salvage 

logging after fire because it reduced the overall habitat suitability of the area. 

The finding that burned forest habitat is preferred by foraging owls (Bond et al. 2009) provides 

background evidence for a testable hypothesis that some degree of early successional habitat 

created by fire in a territory may enhance short-term owl fitness, as long as sufficient old forest 

habitat is also present for nesting, roosting, and foraging. Further evidence for the development 

of this hypothesis and for longer term beneficial effects of fire disturbances is from Franklin et 

al. (2000) who documented higher fitness in territories with an optimal degree of older forest 

habitat interspersed with other earlier successional types in various stages of development.  

Additional research within the context of the adaptive management program described in the 

2010 DRRP should focus on both short- and the longer-term effects of fire on demography and 

habitat selection of spotted owls as well as on their prey. Management that reduces this burn 

heterogeneity could eliminate the benefits of foraging in burned areas.  Until such information is 

available, the Service and land managers should take a conservative approach to managing 

forests to reduce the risk of fire. Unfortunately, this does not appear to be the approach that is 

recommended by the Service to manage owl habitat in dry forests of the eastern Cascades, where 

as much as 70% of the landscape might be treated to reduce risk without a well designed and 

funded research and monitoring program to evaluate the effects.  We believe this is a major 

deficiency of the recovery plan and the strategy that evolved out of the Dry Forest Working 

Group.  We think this working group overemphasized the risk aspects of forest fires without 

sufficiently considering the potential effects of forest restoration (i.e. thinning operations) on 

spotted owl habitat and their prey. 

Management of Burned Forests and Guidelines for Salvage 

Despite uncertainty about the effects of fire on Northern Spotted Owls, the evidence suggests 

that to reduce risk to owls, forests affected by fire should be managed like other habitat that is 

important to spotted owls. We previously presented comments on this topic, concluding that the 

2008 Plan was deficient with respect to wildfire and salvage because it lacked specific guidelines 

for salvage logging and because burned habitat may be important to spotted owls. These 

comments are relevant to the 2010 DRRP, which suggests that the issue needs to be addressed 

through adaptive management and research. We agree that research and monitoring of the effects 

of logging in owl habitat after fire may be important, but we are concerned that the 2010 DRRP 

currently provides no guidelines on salvage and management of burned forests. We urge caution 

in implementing adaptive management research on post-fire logging, and suggest that this is not 

a priority for recovering the species. Instead, protecting as much burned habitat as possible from 

logging appears particularly appropriate based on current data. Protection of burned habitat is 

also needed at other times. It is now common practice for fire suppression forces to burn islands 
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of green forest within wildfire perimeters, reducing heterogeneity created by fire. Since these 

practices may eliminate habitat that is important for nesting and roosting within areas where 

foraging habitat is improved, they may be particularly detrimental. It has been known for some 

time that northern spotted owl nest in stands that are often remnants (unburned islands) of forests 

that survived stand replacing fires (LaHaye and Gutiérrez 1999).  

Recovery Action 22 regarding salvage in the 2007 draft Plan was deleted from the 2008 Plan, 

which we criticized in the prior TWS review, and it has not been added to the 2010 DRRP; 

therefore, we are reiterating our criticism of the issue.  The only mention of salvage after fires is 

included in Appendix D: Habitat Restoration and Salvage, which was copied from the SEI 

(Sustainable Ecosystems Institute), report (SEI 2008).  This appendix attempts to relate the issue 

of salvage to habitat restoration in order to provide some guidelines for such activities, but it 

does not provide any concrete guidelines for salvage.  It basically avoids the issue and says ―the 

salient issue regarding salvage is whether it will enhance spotted owl conservation by restoration 

of habitat or reduction of risks.‖  Such ambiguous statements do not provide sufficient guidance 

for management agencies to determine an appropriate approach for salvage of dead trees after 

fires or other natural events.  Guidelines for salvage were included in the 1992 Draft Final 

Recovery Plan and the Northwest Forest Plan, but these guidelines have been ignored by the 

Recovery Team.  The 2010 DRRP is deficient with respect to the issue of salvage because it 

lacks specific guidelines for salvage logging and because burned habitats  are often used by owls 

(Clark 2008, Bond et al. 2009)  and are likely important to their recovery.   

The DRRP Fails to Provide a Recommendation for Dispersal Habitat 

Dispersal is a particularly stressful time in the life of young spotted owls. Nearly half of all 

juveniles die during this period, mostly from starvation or predation (Forsman et al. 2002:18).  In 

western Oregon, Miller (1989) found that 12 of 18 dispersing young spotted owls utilized old-

growth and mature forests more than expected based on availability. However, because of the 

obvious need to manage for other resources on federal lands besides owls, the provisions for 

dispersal habitat in the ISC report and in the NWFP were a compromise that did not require the 

retention of old forests as dispersal habitat.  Instead the recommendation for dispersal habitat in 

the ISC report was the ―50-11-40 rule,‖ which recommended that federal agencies should 

manage forests outside of designated reserves so that at least 50 percent of every quarter 

township would be covered by trees with a mean diameter at breast height ≥ 11 inches and 

canopy closure ≥ 40 percent.  Based on the language on page 41 of the draft recovery plan it 

appears that the Service is recommending that federal land managers continue to follow the 50-

11-40 rule, at least until the Service completes their range-wide modeling process.  However, 

this is different from the definition of dispersal habitat in Table 1, page 26. In this definition the 

Service left out the part that specifies that 50% of the landscape should be comprised of these 

types of forests (Table 1, page 26), so that it has no landscape criteria to the rule. We suspect this 

was simply an oversight, but we cannot determine this with certainty.  

The Service does not provide a recommendation for dispersal habitat; therefore, we cannot 

evaluate this aspect of the plan until the analysis is done and decisions are made regarding the 

amount, distribution, and characteristics of dispersal habitat.  Given the importance of dispersal 

to recovery of the owl, we think this is a critical component of the recovery plan, and we 

encourage the Service to obtain a scientific review of their final dispersal recommendations 

before releasing a final recovery plan.   
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Recommendations for Management of “High Quality” Habitat Should Be Improved 

On page 25 of the draft recovery plan the Service recommends the retention of ―…all occupied 

sites and unoccupied, high quality spotted owl habitat on all lands to the maximum extent 

possible.‖  On page 26 they define high quality habitat as ―Older, multi-layered structurally 

complex forests that are characterized as having large diameter trees, high amounts of canopy 

cover, and decadent components such as broken-topped live trees, mistletoe (sic), cavities, large 

snags, and fallen trees.  This is a subset of suitable habitat and may vary due to climatic gradients 

across the range.‖ 

As stated earlier, we agree that it is a laudable goal to protect all high quality habitats for spotted 

owls, but we think there are two problems with the way this objective is presented in the draft.  

First, the inclusion of the words ―to the maximum extent possible‖ at the end of the first quote 

above is so vague that it is impossible to assess the implications of this statement with respect to 

actual protection of habitat, especially on non-federal lands, where resistance to this 

recommendation is likely to be high. Therefore, we recommend that the clause ―to the maximum 

extent possible‖ be omitted from the recommendation in the final draft.  Second, by limiting the 

definition of high quality habitat to a fairly narrow range of habitat conditions, management 

agencies will be able to justify thinning or commercial harvest in a broad range of naturally 

regenerated stands.  Most of these naturally regenerating stands originated from fire and usually 

are suitable spotted owl habitat; therefore, they are not likely to be greatly ―improved‖ by 

management.  In western Oregon and Washington such stands are typically comprised of large 

trees that are 80-160 years old, and include scattered (i.e., residual) old-growth trees that 

survived wildfires.  These stands may not meet the strict definition of high quality habitat, but 

they are often the best remaining habitat in the heavily harvested or burned landscapes that are 

managed by the Bureau of Land Management and Forest Service.   They often occur in small 

patches, isolated among large areas of young forest within these disturbed landscapes, and they 

often serve as nest sites for spotted owls as well as refugia for species such as flying squirrels 

and tree voles, which are important prey of northern spotted owls. Because of the high timber 

volume in these stands there is intense pressure to log them. Commercial thinning is often 

recommended as a prescription to reduce risk of fire or improve forest conditions for owls in 

these stands, despite the fact that it is usually unclear if thinning will either improve these forests 

as habitat for owls or accelerate their transition from suitable to high quality habitat.  This 

uncertainty was one of the reasons that the Northwest Forest Plan included recommendations to 

restrict thinning in naturally regenerated stands over 80 years old in western Oregon and 

Washington. This restriction should be retained in the 2010 DRRP.  Third, there are situations 

(e.g., in the Klamath province) where age is less important than is the structural complexity, 

which suggests an expansion of the definition of high quality habitat is warranted (see below). 

Therefore, we recommend that the Service use a more inclusive definition of high quality habitat 

that would encompass a variety of late-successional forest types (i.e. mature and old-growth 

forests) in which spotted owls nest, roost, and forage.  We also recommend that the Service take 

a more conservative approach and not recommend thinning in naturally regenerated stands over 

approximately 80 years old, especially when those stands include remnant old-growth trees.  

These stands will be the spotted owl nesting habitat of the future (if they are not already), and 

thinning them will most likely represent habitat loss for spotted owls and their prey, both in the 

near and long term. Such habitat loss will be in conflict with the Service’s recovery criteria and 

delisting objectives as stated in the recovery plan. 
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Recommended Contributions of Non-Federal Lands Are Inadequate 

The 2010 Draft Revised Recovery Plan for the Northern Spotted Owl was prepared such that 

federal lands will play a major role in achieving recovery of the subspecies.  However, as noted 

in the plan, there are many areas within the range of the northern spotted owl where the amount 

and distribution of federal lands are inadequate to achieve recovery, so nonfederal lands must 

contribute to this effort. Because populations of the northern spotted owl continue to decline 

(Forsman et al. in press), and the threat of competition from barred owls is increasing, we believe 

that increased attention to the contribution of non-federal lands to recovery is more important 

than ever.  The 2010 DRRP appropriately recognizes the potentially more important recovery 

role for State, private and Tribal lands and recommends retaining all occupied sites and 

unoccupied, high quality spotted owl habitat on non-Federal lands ―…to the greatest possible 

extent‖ (page 50). We support this recommendation, but the language in the recovery plan is too 

vague regarding what exactly will be contributed by non-federal lands that we cannot evaluate 

whether non-federal lands will be required to contribute to recovery in a meaningful way or not.  

This is especially the case in Oregon where state forest practices regulations are weaker than 

those in Washington and California and where state foresters who review timber sales on state 

private lands do not notify the Service if there are possible conflicts between proposed harvest 

areas and sites occupied by spotted owls.  

The 2008 Plan identified Conservation Support Areas to support the conservation efforts on 

federal lands.  Unfortunately, these CSAs have been eliminated from the present plan.  We 

suggest that Conservation Support Areas should be mapped and added to the final recovery plan 

to identify and prioritize areas of particular concern where Federal lands are insufficient or the 

owl's status precarious.  The 1992 Draft Final Recovery plan identified areas of special concern 

where nonfederal lands should provide habitat for nesting owls and dispersal.  These areas of 

special concern should be evaluated thoroughly in the present modeling of spotted owl 

populations as described in Appendix C.  Otherwise, it is difficult to evaluate the likelihood of 

recovery in many parts of the range of the subspecies.  

Recovery Actions 14 and 15 in the 2010 DRRP focus on voluntary and financial incentives to 

enlist non-federal landowners in habitat conservation to benefit the spotted owl.  We support 

these efforts but question how effective these efforts have been in the past, especially in Oregon 

where there is little communication between the Service and state foresters responsible for 

reviewing proposed timber sales on state and private lands. There is no information in the draft 

regarding contributions that Habitat Conservation Plans (HCP) or Safe Harbor Agreements have 

made to recovery in the past, and we are concerned that the HCPs have not been monitored 

effectively in Oregon since the owl was listed.  Recovery Action 15 recommends the formation 

of a non-federal landowners working group to create incentives for landowners to contribute to 

recovery. We agree that this is an important recommendation, and we suggest that the Service 

should lead such a working group to ensure that the group functions as anticipated and all 

members have a chance to contribute equally.   

The role of nonfederal lands in recovery is also addressed under Listing Factor D: Inadequacy of 

Existing Regulatory Mechanisms and recommends Recovery Actions 17, 18, and 19.  We think 

these recovery actions are important because regulatory mechanisms are not currently applied 

consistently among the states. In particular, Recovery Actions 18 and 19 specifically address 

deficiencies in the Oregon Forest Practices Act and recommend working with the State of 

Oregon to make the state's contribution to recovery at least commensurate with that of 
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Washington and California.  The Oregon Forest Practices Act has not been changed to any great 

extent since the subspecies was listed, and the on-going review to finalize the rules for protecting 

spotted owl sites has not been completed.  The Oregon Forest Practices Act provides for 

protection of only a 70-acre core for occupied spotted owl nest sites on nonfederal lands, and 

does not require surveys to determine if spotted owls are present in areas proposed for harvest on 

private lands. In addition, the Oregon Department of Forestry does not notify the Service when 

harvests are scheduled within the proximity of known spotted owl nest sites. Unless this situation 

changes, we think it is unlikely that private lands will contribute significantly to recovery of 

spotted owls. It is our assessment that this situation is a prescription for elimination of spotted 

owl nesting on nonfederal lands in Oregon.  Recovery Actions 18 and 19 address some of these 

deficiencies in the Oregon Forest Practices Act, which we support, but it is unclear from the 

language in the revised draft whether the Service will actually change this situation by becoming 

more actively involved in the management of spotted owls on non-federal lands in Oregon. We 

encourage strong action by the Service in Oregon because Oregon’s regulations are much weaker 

than those in Washington and California. 

The Service’s Proposal for Experimental Removal and Potential Management of Barred 

Owls is Appropriate 

As noted in the 2010 DRRP, there is increasing evidence that barred owls represent a serious 

threat to the recovery of the spotted owl.  We agree with this concern, and fully support the 

emphasis on this issue in the draft. We also support the recommendation to continue the barred 

owl working group that was formed subsequent to the 2008 Plan. This work group was 

instrumental in helping  the Service develop recommendations for research to assess the effects 

of barred owls on spotted owls and will be needed to continue this effort in the future.  

The 2010 DRRP includes 12 recovery actions that address the potential threat of barred owls to 

spotted owls. Two of these are new and one has been revised since the 2008 Plan.   The first and 
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 recovery actions (Recovery Action 20) are newly added to the 2010 plan.  These are the 

proposed implementation of barred owl control and the convening of a group to examine 

multiple interactive factors affecting the conservation of spotted owls, including barred owls.  

The Service proposes the first action only after experimental studies on the effect of barred owl 

removal on spotted owl population dynamics are completed and there is a demonstrated 

feasibility for implementation of control (the experiments were proposed as a recovery action in 

the 2008 Plan).  The structure of experiments to investigate such feasibility is not specified, but it 

is evident from the plan that such experiments would likely occur on existing northern spotted 

owl demographic study areas.  Moreover, the Service reiterates that control should only be 

proposed after it is demonstrated that control would benefit spotted owls and recommends a 

cautious approach before implementing any control program.  The Service’s recommendation for 

experiments and continued study of barred owl/spotted interactions are consistent with a joint 

statement made previously by The Wildlife Society and the Society for Conservation Biology 

recommending an experimental approach to barred owl control.  We agree with this 

recommendation and with the sense of urgency regarding research on relationships between 

Barred Owls and Spotted Owls.  

Recovery Actions 21-32 were present in the 2008 Plan, but action 32 in the 2008 plan was 

modified and now mainly stresses maintenance of older or more structurally diverse forests, 

which are necessary as habitat for spotted owls, regardless of the presence of barred owls.  That 

is, it is an action designed to exacerbate the combined effects of habitat loss and the influence of 
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barred owls.  This seems reasonable, as do the remaining recovery actions, which address a 

variety of issues related to barred owls. 

In summary, we think the emphasis on the barred owl threat in the draft 2010 DRRP is 

appropriate, and that there is an urgent need to initiate research and experiments to determine if 

this threat can be ameliorated.   

The Modeling Efforts for Evaluating Reserve Designs and Proposed Use of the Model Need 

Further Disclosure 

As mentioned above, we cannot evaluate the entire modeling efforts of the 2010 DRRP until we 

see the final results and have an opportunity to compare the different reserve options or designs 

that the Service considered.  Consequently, this critique is focused only on the tools and process 

that the Service is using to conduct the modeling.  We will look forward to reviewing a more 

complete description of the modeling results and the reserve design that the Service chooses. 

The modeling effort is being conducted by a Modeling Team under the advice of an Advisory 

Group to ―use population viability as a criterion for recommending a habitat conservation 

network for the spotted owl.‖  The Service appears to have assembled a competent group of 

wildlife biologists and population modelers to conduct this effort, and we support the use of 

these individuals.  The modeling effort is a three-step process that includes (1) creation of a 

habitat suitability map for the owl (MaxEnt), (2) development of a series of habitat networks 

based on the suitability map (Zonation), and (3) population modeling to test the effectiveness of 

the network to recovery of the owl (HexSim).  The modeling is being done on 11 regions that 

reflect differences in forest type, elevation, climate, prey communities and other factors.  The 

modeling framework looks reasonable on paper but there is not enough detail and clarity in 

Appendix C to thoroughly evaluate the process.  First, it is not clear what kind of a map the 

Service is using to delineate the amount, quality, and distribution of spotted owl habitat 

throughout the subspecies’ range.  We cannot tell if they used the IMVP map, GNN map, or 

some other satellite map.  What is the accuracy of the map in terms of its ability to identify 

quality habitat versus marginal habitat versus nonhabitat?  The modeling effort is highly 

dependent on the quality, accuracy, and resolution of the map being used, so these characteristics 

need to be described in more detail. 

The modeling is being done on 11 regions, which have very different boundaries than the 13 

modeling regions used for the Northwest Forest Plan (NWFP). Why are the modeling regions for 

the recovery plan different than the ones used for the NWFP?  In particular, it seems odd that the 

north coast of Oregon is combined with southwest Washington and the Olympic Peninsula, since 

these areas are quite different ecologically and have very different ownership patterns.  This 

needs to be explained.  The 11 regions also split lands administered by the BLM into two 

different areas: Oregon Coast and East Klamath-Siskiyou.  The BLM lands in Oregon are 

somewhat unique in their distribution, forest types, and history of management, particularly the 

management of the alternating blocks of federal and nonfederal lands.  Has the Service 

considered separating those lands out into a separate modeling region?  Models were developed 

from expert panels of owl biologists and then tested by the program MaxEnt to identify the 

characteristics of forest structure that best describe owl territories based on the location of 

current or historic nest sites.  Territories were modeled at the scale of 500-acres on a sample of 

4,000 nesting locations.  Unfortunately, the reader cannot evaluate this step in the process 

because the description of the models and variables in the models is incomplete and inadequate. 
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For example, what are the models and variables in the models for each of the zones?  The reader 

needs much more information on this step to evaluate the process.   The Service also states that 

the models were ―rigorously evaluated and found to provide reliable, robust predictions of 

habitat suitability‖.  How were the models tested?  What were the results?  More information is 

needed to evaluate this stage or the reader gets the impression that we just need to trust the 

Modeling Team and Service and these results.   

The Service used the Zonation model to map a series of alternate areas for conservation of 

spotted owl habitat within each of the modeling zones, which allowed them to identify specific 

areas of the landscape that represent a specific percentage of the total estimated ―habitat value‖ 

in that region.  The Service chose the top 30, 50, and 70% of the total habitat value in this 

hierarchical ranking but they do not provide the reasoning behind this choice.  In addition, it is 

not clear if these different areas are mutually exclusive or subsets of each other.  This needs to be 

described in more detail.  Several maps of these areas are provided but the scale is too small to 

really discern the differences in the areas and the location of the Late-Successional Reserves 

from the NWFP.  We did like the subdivision of the areas into all lands regardless of ownership, 

public lands only, and federal lands only because this will be valuable in determining the extent 

to which federal or public lands can provide the network of reserves needed for recovery.  We 

encourage the use of these subdivisions throughout the modeling process. 

The Modeling Team is using the various conservations networks from Zonation as inputs into the 

HexSim population model, which is designed to simulate the population’s response to various 

spatial patterns of habitat and how they influence owl survival, reproduction, and their ability to 

disperse around the landscape.  HexSim is a spatially explicit, individual based life history model 

that evaluates the size and distribution of the different reserve networks for the owl based on 

population performance.  The objective of the HexSim simulations is to evaluate the population 

response of owls to variation in the reserve design, trends in habitat change, and the effects of 

barred owls.  We are supportive of this approach and the objectives but there is not enough 

information about HexSim to truly evaluate the process.  For example, it is not clear what kinds 

of data are used for input into HexSim.  Are you using the latest information on demographic 

rates of spotted owls from the recent meta-analyses (Anthony et al. 2006, Forsman et al. in 

press)?  How was the model tested, validated, and revised accordingly? If results from the 

demographic studies were used as input data into the model, how well do the simulations predict 

the trends in populations on the different demographic study areas or modeling regions?  What 

are the assumptions and limitations of the HexSim modeling effort?  What are the parameters 

that the Service will use to evaluate the different outputs from HexSim and reserve designs (i.e. 

population size, probability of extinction, regional distribution of territorial owls?)  We also need 

to see the results from the different simulations and network designs in order to evaluate them 

against what we know about the reserve design for the NWFP.   

In summary, we wholeheartedly support the modeling effort and most of the processes that are 

components of it, particularly the use of MaxEnt, Zonation, and HexSim to compare the 

performance of different reserve designs in achieving recovery.  However, the description of the 

process is deficient and poorly done, and it leaves a number of important questions unanswered.  

This plus the fact that there is no reserve design to evaluate makes it impossible to evaluate the 

modeling process and the future contributions to owl recovery.   
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Adaptive Management 

The 2010 DRRP is predicated, in part, on the implementation of the adaptive management 

paradigm.  Adaptive management is mentioned throughout the plan and in 5 recovery actions 

(actions 6, 8, 9, 12, and 29); two of these are new (actions 8 and 9) and one is revised (action 12) 

from the 2008 Plan.  Adaptive management was proposed in recognition of the uncertainty in 

many management actions and could (as noted in the 2010 DRRP) take many forms.  Thus, we 

think it is an important recognition by the Service that land management is fluid and land 

managers must be responsive to either positive or negative effects of land management on 

species or natural resources of concern. 

We also recognize, as stated in the 2010 DRRP, that recovery plans are not regulatory 

documents; therefore, the plan cannot be prescriptive, but rather it provides guidance to action 

agencies.  However, we note that adaptive management often fails or is misapplied.  Thus, it is 

critical that specific guidance be given in the recovery plan about what the Service will consider 

an adequate adaptive management framework because one of the major reasons for the original 

listing of the northern spotted owl was the ―failure of existing regulations.‖  Misapplication or 

failure of adaptive management plans designed to ―benefit‖ the owl or its habitat would, it 

seems, be a failure of existing regulatory mechanisms. 

Adaptive management plans can fail for a variety of reasons and often are not even implemented 

when proposed in planning documents.  A few reasons for their failure or lack of implementation 

are lack of commitment to a specific plan of coherent management treatments (lack of planning); 

insufficient funding, which is often exacerbated by poor planning; changes in management 

philosophies or personnel; either insufficient or no monitoring (sometimes monitoring is started 

but discontinued and sometimes monitoring data are not analyzed); and lack of a coherent 

feedback mechanism that allows changes to be made in land management actions with sufficient 

time to prevent degradation of the system or impacts on a species. 

Therefore, it is critical that the recovery plan provide guidance to avoid these pitfalls if it is to 

succeed in fostering the recovery of the northern spotted owl.  Because there is an inordinate 

reliance in the revised draft plan on, as yet unknown, habitat relationships modeling, we feel it 

prudent that the Service provide explicit guidance about the acceptable parameters of an adaptive 

management program.  We believe this can be done in a way that not only does not impinge on 

the creativity of land managers but also makes it easier for the Service to monitor the structure, 

function, and outcomes of any proposed adaptive management plans.   

For example, among the elements that should be considered part of an adaptive management 

program are 1) proper experimental design, 2) potential to gain sufficient statistical power 

(sufficient treatments identified in the design structure), 3) an adequate plan for data gathering, 

storage, and management, 4) an adequate monitoring plan (perhaps even by neutral third parties), 

5) a plan for data analysis and reporting, 6) an explicit method for determining a priori 

thresholds of response that would result in modification of plans, and 7) an explicit 

organizational structure including how feedback mechanisms operate.  By its nature and the 

nature of the questions of most concern for northern spotted owl recovery, adaptive management 

will be a long process, so identifying the costs and the transition plans of a long-term project 

when personnel turnover occurs will also be important. It would be the Service’s responsibility 

to determine that agreed upon adaptive management programs are carried on to completion while 

minimizing risk to the species.  Thus, we believe the NSO plan needs to be much more specific 
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about how adaptive management will be implemented.  Further, we caution that adaptive 

management plans should not be so radical as to result in irreparable harm to the owl or its 

habitat in the short term. 

In the case of dry forest provinces where thinning of trees is often proposed to reduce the risk of 

fire, the 2010 DRRP  leaves the entire development of adaptive management programs to the 

Dry Forest Working Group. Will this group really be suited to design adaptive management and 

monitoring programs? On the one hand the idea of compartmentalizing and remanding these 

issues to working groups is good; on the other hand, the working groups that are assembled must 

include a sufficient number of individuals specifically trained to design, monitor, and analyze 

adaptive management experiments or they will fail.  These working groups cannot be composed 

entirely of individuals who are not experts in this area.  We suggest that the Service provide 

guidance to agencies on the type of expertise that should be included on working groups and how 

they expect any adaptive management program to function and report to them on success or 

failure of the program (see also above). 

Two of the main areas in the 2010 DRRP where adaptive management will most likely be 

employed are research and management of barred owls and forest manipulation.  The barred owl 

threat seemingly represents, at least at the level of adaptive management and experimental 

design, the more straightforward of the two issues.  It is experimental by design and will be 

integrated with the existing owl demography studies so the experimental design, monitoring, and 

feedback components are identified.  It is much less clear how forest manipulations will occur, at 

what scale, and at what frequency.  Forest manipulation can range from thinning in dry forests to 

reduce fire risk to thinning in young wet forests to enhance recovery of size and stand structure 

typical of spotted owl habitat.  Our concern is that guidance needs to be clear in terms of 

expectations and time frames that are reasonable and do not result in loss of habitat.  

Recommendations for Use of Working Groups  

We are supportive of the Service’s use of outside expertise to guide recovery efforts through the 

use of advisory groups and working groups.  Use of this outside expertise to help with research 

on barred owls, management of dry forest on the eastside of the Cascades, management in the 

Klamath Province, and descriptions of spotted owl habitat will likely be valuable in recovering 

the owl.  However, we do recognize some potential pitfalls in using working groups to formulate 

management strategies for spotted owls or spotted owl habitat.  First, the guidelines for creating 

working groups and their charters are much too vague or nonexistent, so that work groups can 

become autonomous for the most part.  The final recovery plan or appendices should provide 

more specific guidance for the creation of working groups, how they should function (charter), 

and how they will be subject to oversight by either the Service and/or the Science Review 

Committee.  There is enough uncertainly in the 2010 DRRP regarding the formation, operation, 

and authority of working groups that there is no assurance that the appropriate management 

strategies will be designed and implemented.  This is exemplified by the recommendations of the 

Dry Forest Working Group, which left spotted owl ecology as a secondary consideration in their 

deliberations.  In contrast, we were favorably impressed with the recommendations from the 

Barred Owl Working Group, which contracted for an outside report (Johnson et al.2008) ) and 

addressed the barred owl issue in an objective and pragmatic manner.  A second negative feature 

of working group concept is that it is impossible to predict the direction that any one of those 

groups may take, the recommendations they develop, and how such recommendations will affect 

owls and recovery efforts.  This makes for a challenging task in terms of evaluating the 2010 
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DRRP and what it will accomplish for recovery over the next 5-10 years. Consequently, the 

Service needs to carefully consider the membership of working groups and review their actions 

and management recommendations closely.  The Service needs to provide strong oversight to the 

working groups both by agency personnel, other professionals, and by the Science Review 

Committee.  It is our perception that the Science Review Committee has not been used to any 

extent, particularly regarding management of forests on the eastside of the Cascades or more 

recent proposals to thin mature forests on the Westside of the Cascades.  The Service is 

ultimately responsible for recovering the species so they should accept, reject, or modify 

recommendations of working groups as deemed necessary or based on recommendations from 

the Science Review Committee. 

Use of the Best Available Science to Develop the Plan 

The Service states that they used the ―best available science‖ in developing the 2010 DRRP 

(Pages 20, 27 and elsewhere).  We commend the Service for this intent but there are very clear 

cases in some parts of the Plan where the best available science was not used.  We illustrate 

some of these cases in the following paragraphs.  

1. The 2010 DRRP uses an unpublished report (Johnson and Franklin 2009) in two important 

parts of the Plan. First, the report is used to justify very active management in forest 

stands > 80 years old in western Oregon, contrary to the guidelines for management of 

Late-Successional Reserves in the Northwest Forest Plan.  The report is proposing heavy 

thinning for Westside forests to reduce the risk of fire and insect infestations in these 

stands, yet the 2010 DRRP states that these risks are not significant in Westside forests 

(see Appendix D). Second, the report by Johnson and Franklin is the primary document 

referenced that provides specific treatment protocols for dry forests on the eastside of the 

Cascades, and it recommends treating up to 2/3s of the landscape.  

While we recognize that some of the recommendations in the Johnson and Franklin report 

may have merit, the paper has not been subjected to an anonymous peer review, and we 

are aware that many of the assumptions and recommendations in the report are subject to 

considerable debate among scientists. The recommendations in the Johnson and Franklin 

report would subject suitable spotted owl habitat to commercial thinning throughout much 

of the subspecies’ range without the knowledge of the effects of such activities on them 

and their prey base. The recommendations in the Johnson and Franklin report obviously 

were not designed to maintain or improve spotted owl habitat because it was written with 

a strong emphasis on increasing the volume of timber available for harvest on federal 

lands. If the Service intends on using the best available science in the final recovery plan, 

it should not be compromised by using unpublished literature that was designed for 

reasons other than owl recovery.  

2. The 2010 DRRP relies on another unpublished report to assess fire risk (Moeur et al.) and 

a research proposal (Kennedy et al. no date) as a basis for dry forest management. We 

requested to see the Moeur report and were told it was unavailable.  Moreover, the Service 

had not even seen it and was relying on a synopsis of said report. We received the 

synopsis, which did not provide sufficient information to evaluate the methodology. The 

final recovery plan should not rely on unpublished, non-peer reviewed and unavailable 

literature in lieu of existing science.  
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3. The evidence presented in Hanson et al. (2009) on fire risk is from a scientifically 

credible, peer-reviewed, and comprehensive source. It was cited, but not used in the 

section on ―Current Rates of Loss of Suitable Habitat as a Result of Natural Events‖ (p. 

102-103), which reports data on ―habitat loss...from data as recorded in Biological 

Opinions and Biological Assessments used in Section 7 consultations‖ (p. 102). If the 

Service intends to use the best available science, existing science should be presented and 

its implications should be discussed in detail in this section.  

4. The section on habitat recruitment (p. 104) reports the findings of Moeur et al. (2005) 

regarding the rates of recruitment relative to rates of loss to stand-replacing wildfires, but 

does not report more recent, peer-reviewed data on the ratio of recruitment to high-

severity fire (Hanson et al. 2009). Nor is there any mention of the increased growth rate in 

forests around the world, particularly those exposed to seasonal drought, due to increased 

efficiency of water use associated with increases in atmospheric CO2 as described in a 

recent comprehensive review (Huang et al. 2008). This has important implications for 

rates of forest recruitment. The recent data and peer-reviewed literature related to forest 

growth and recruitment should be used in the section on habitat recruitment. 

5. Appendix D contains excerpts from SEI (2008), which reports on fire history and fire 

ecology. We think much of this information is outdated and should be revised 

significantly because it no longer provides the best available science. 

6. Hessburg et al. (2007) was the largest study of historical forest structure and fire severity 

ever completed for eastside dry forests. It is cited by the 2010 DRRP, but not accurately 

portrayed. This study presents a very different model of past forest structure and dynamics 

than previous studies have but this new information was not accurately incorporated in the 

2010 DRRP.  

7. Odion et al. (2010) analyzed patterns of fire in the Klamath region and found that forests 

in that area are not at risk. They found a very low incidence of severe fires in closed 

forests that have not burned since 1920. This was because flammable understory fuels 

were shaded out and less flammable hardwoods have become dominant. This has 

important implications for presumed fire risk, especially the assumption that it increases 

with time-since-fire. This paper should be included and discussed in detail. 

8. The 2010 DRRP states that fire frequency is expected to increase due to climate change, 

but cites only select literature, some of which is inappropriate. Westerling et al. (2006) is 

an insufficient treatment of this complex scientific topic. Westerling et al. (2006) did not 

study trends in fire severity, nor is it a complete study of trends in burned area in spotted 

owl habitat, as their study did not include much of the owl’s geographic range. The trends 

described by Westerling et al. (2006) were not found in most of the Pacific Northwest. 

There are many other studies of climatic change and fire which are more relevant and are 

not cited or used. Perhaps 20 or more published peer-reviewed studies are available on this 

topic, but were not used in the Plan. This is an inadequate review of the available science, 

which together suggest a different future than is suggested by the select literature the plan 

cites. For example, Krawchuck et al. (2009) predicted that fire could decrease in the drier 

parts of the Pacific Northwest due to vegetation and precipitation changes. In addition, 

there is no discussion of the key role of the Pacific Decadal Oscillation (PDO) in 

northwestern wildfire, or that the PDO entered a negative phase in 2007 that is likely to 



Excellence in Wildlife Stewardship Through Science and Education 

reduce wildfire over the next 2-3 decades. If the Service intends to use the best available 

science, this climate-wildfire topic should be covered in depth. 

9. The article by Meimann et al. (2003), which describes the effects of commercial thinning 

on home range and habitat use by a male spotted owl in second growth forests of the 

Oregon Coast Range, was not cited.  In this case study, commercial thinning resulted in an 

expansion of the nonbreeding home range of a territorial male spotted owl, a significantly 

reduced use of the thinned area during and after the harvest, and a shift of the core use 

area away from the thinned stand.  The results suggested that the commercial thin had an 

immediate effect on home range and habitat use patterns of this individual owl.  The 

results have implications for the recommendations for active management of forests on the 

eastside of the Cascades and should have been discussed.  

10. An article by Gomez et al. (2005), which describes the influence of commercial thinning 

of Douglas fir forests on population parameters and diet of northern flying squirrels, the 

spotted owls primary prey species in much of its range, was not discussed.  This study was 

conducted in the Oregon Coast Range in second-growth forests with an experimental 

design of control and treatment stands with 4 replications.  Although they found only 

minor evidence of an effect of commercial thinning on density, survival, and body mass of 

flying squirrels, they found that the abundance of fungal sporocarps had a positive 

influence on abundance and survival of the species.  Their results also have important 

implications for thinning of forests on the eastside of the Cascades to reduce the risk of 

fire.  Their results emphasize the importance of hypogenous fungi in the symbiotic 

relationship with conifer forests and the fungi-small mammal-spotted owl food chain 

(North et al. 1997). This food web should be a focus of the effects of commercial thinning 

and forest restoration in the eastside of the Cascades. However, a publication from conifer 

forests of the Sierra Nevada that describe negative effects of thinning and prescribed fire 

on hypogenous fungi and flying squirrels (e.g., Meyer et al. 2007) were also not 

referenced. Impacts of current and proposed management on food webs should be 

reviewed if the plan intends to use the best available science to analyze impacts of 

management.  

11. The potential impacts of fuel treatments on spotted owls are not considered. Even though 

we know little about these impacts other than the above mentioned displacements of owls 

and loss of resources for spotted owl prey, failure to address this topic is a scientific 

oversight and is inconsistent with the Service’s claim of using the best available science. 

We also know little about the impacts of fire, yet this has been treated as a major threat, 

leading to proposing more fuel treatments. However, it is uncertain at this time which is a 

bigger threats, fires or treatments to reduce risk of fires. (see section on fire for 

comparison of the two threats). Fuel treatment logging that reduces canopy cover and 

structural diversity to levels that may be unsuitable for spotted owls has affected enormous 

areas of the Pacific Northwest in recent years, and this is not mentioned as having impacts 

to spotted owls. There is no quantification of the area affected within the range of the owl. 

If the plan intends to use the best available science to describe ongoing impacts to spotted 

owl habitat, information and literature about disturbances to reduce fuels should be 

included.  

12. The 2010 DRRP states (page 33): ―Given the need for action in the face of uncertainty, 

we recommend that Federal managers implement a program of landscape-scale, science-
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based adaptive restoration treatments in disturbance-prone forests.‖ The first part of this 

statement about action in the face of uncertainly conflicts with the use of adaptive 

management as the best approach for developing management actions in the face of 

uncertainty. In the same section, in reference to adaptive management, the 2010 DRRP 

states ―formal scientific inquiry...is not the only means of implementing adaptive 

management and acquiring new knowledge.‖ If the 2010 DRRP is to use the best available 

science, it should avoid proposing non-scientific methods of adaptive management (we 

discuss adaptive management needs elsewhere). 

In summary, we commend the Service for their intent to use the best available science in 

developing the 2010 DRRP for the Spotted Owl; however, we found strong evidence that this 

was not the case throughout much of the Plan.  The Service should make a comprehensive effort 

to base their recommendations and guidelines on the best available science so that they are in 

compliance with Secretarial Order #3305 issued by Interior Secretary Salazar on September 29, 

2010 and the Presidential Memorandum of Scientific Integrity.  

SUMMARY 

There are many positive features in the 2010 DRRP, some representing clear improvements over 

the 2008 Plan.  We were particularly encouraged by the recommendations to protect all occupied 

nesting territories and high quality habitat.  While we believe that each of these 

recommendations can be improved, we welcome their inclusion in the plan.   

The effort that the Service is devoting to modeling the reserve system also is a positive 

development that responds to some of the peer reviews that they received on the 2008 Plan.  

Unfortunately, the release of the 2010 DRRP prior to actual completion of the modeling process 

makes it impossible to evaluate the performance of the models and their potential effectiveness 

as a tool for developing a reserve system.  Moreover, documentation of the model given in the 

2010 DRRP is inadequate for a complete understanding of model structure, parameterization, 

validation, and proposed use.  We believe that FWS must provide further opportunities for peer 

review of their modeling efforts to ensure that it represents best available science. 

We also support some parts of the 2010 DRRP that have not been changed significantly from the 

2008 Plan.  These include the recovery criteria, the continuation of demographic studies, and the 

experimental removal of barred owls with the objective of better understanding their effect on 

spotted owls.  The use of adaptive management and work groups is also positive, although both 

proposals can be improved. 

Other aspects of the 2010 DRRP are flawed and many are not based on best available science.  

The lack of a permanent proposal for a reserve system is a major problem that prevents full 

review of the 2010 DRRP.  We believe this will necessitate further peer review prior to 

finalization of a recovery plan. The Service’s strategy for no reserves in dry forests in the eastern 

Cascades is exacerbated by the proposals for aggressive management of these dry forests 

because the treatments will reduce the amount of closed canopy forests in the landscape and 

reduce the amount and suitability of habitat for the subspecies. These proposals are not based on 

a complete review of the available science and they rely on unpublished reports. In addition, 

there has been no formal accounting of how closed canopy forests can be maintained with the 

widespread treatments that are being proposed.  Management actions, which are not based on 

good science, in dry forests with no reserves will likely lead to failure to achieve recovery 

criteria. 
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Recommendations in the 2010 DRRP for contributions of non-federal lands to recovery are weak 

and represent a step backward from the 2008 Plan.  The inadequacy of these recommendations is 

likely to result in failure to achieve recovery criteria.  The Service has also needs to provide a 

meaningful recommendation for dispersal habitat.  While such habitat may be present in many 

places on the landscape, the 2010 DRRP fails to provide a concrete recommendation for its 

management to achieve the recovery criteria.   

In summary, there are areas of improvement of the DRRP over the 2008 Plan but on balance the 

2010 DRRP still falls far short of being an adequate recovery plan for northern spotted owls.  

The lack of a recommended habitat reserve system is the most striking flaw of the 2010 DRRP. 

This system is an extremely critical component of the plan and must be developed and peer 

reviewed before the plan can be considered final.  The failure to use best available science in 

developing other recommendations, most notably the recommendations for management of dry 

forests, will likely undermine the achievement of recovery criteria. Given the conservation 

history of the northern spotted owl and the high level of scrutiny, TWS is surprised and 

dismayed that the Service, given the feedback on previous drafts, would prematurely release a 

revised recovery plan that has many of the same problems that were identified in previous drafts.  

Moreover, TWS was asked to review a recovery plan that is incomplete, which precluded 

comprehensive review. 
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APPENDIX A 

Introduction 

The purpose of this appendix is to provide a quantitative framework that analyzes the risk to 

closed canopy forests from different scenarios for both fire and forest treatments that convert 

closed canopy forests to open forests. The analysis is based on the use of state and transition 

models, which are useful for quantifying the amounts of any landscape that will be in a particular 

state at a particular time based on specified disturbance and succession rates. The basic model 

(Figure 1) contains 3 forest states: early successional forest (generally 0-10‖ trees), mid-

successional forest (generally 10-19‖ trees), and mature, closed canopy forest, where mean 

diameter of overstory trees is > 20‖ dbh (smaller understory trees are often common also). We 

modeled the proportions of these through time from the present until 2050. The present 

proportions for each of these types in the forested landscape are from the recent estimates that 

Moeur et al. (2005) provided the USFWS in a synopsis of their unpublished report. These 

proportions can be changed without much effect on the proportions of each forest type in 2050. 

The default rates of high severity fire we use are from the MTBS classification (MTBS.gov) of 

fire effects in mature, closed canopy forests in the dry provinces (Washington Eastern Cascades, 

Oregon Eastern Cascades, Oregon Klamath, California Klamath, and California Cascades) from 

1996-2010. We lump these provinces into the Klamath and dry Cascades regions. Mature, closed 

canopy forests that burned over this period are those mapped by Moeur et al. (2005) as ―old 

forest‖. The MTBS rates of high severity fire in these forests are 3.0 percent per decade for the 

Klamath and 1.2 percent per decade for the dry Cascades. For early and mid-successional forest 

in both regions, we doubled this rate of high severity fire over the rate in mature forests based on 

empirical data (Odion et al. 2010). The regrowth rates we use are for productive forests because 

spotted owls do not use the drier forests in these regions (e.g. dry pine). We use the estimated 

time it takes for forests to redevelop after fire to have overstory trees with mean dbh > 20‖. The 

average rate of forest regrowth in the Klamath is estimated to be 60 years based on regrowth data 

reviewed by Odion et al. (2010). The forest regrowth rate we used for the dry Cascades was 9.5 

percent per decade. This regrowth rate is what Moeur et al. (2005) estimated as the net growth 

rate, after subtraction for losses, for relatively unproductive forest types in the Pacific Northwest. 

We illustrate the model outputs using these regrowth estimates, but also run the model with 

slower growth rates to examine these effects. Data on regrowth rates are needed to calibrate the 

models, but the models still illustrate the comparative risks to closed forests from fire and the 

proposed treatments that would open up these forests. 
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 Figure 1. Simple state (boxes) and transition (arrows) model for Pacific Northwest forest 

vegetation with fire disturbances and regrowth.  
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Fire Risk 

The future levels of mature forest that will develop under the default scenarios for the two 

regions are shown in Figures 2 and 3.  These results show deterministic growth of mature, closed 

canopy forest under current fire regimes to be 64 and 57 percent of the forested landscape in the 

Klamath and Cascades regions, respectively, by 2050. This growth would continue after 2050 

such that mature forest would come to occupy about 75 percent of the forested landscapes under 

the modeled conditions.  

Figure 2. Amounts of the three forest types in the landscape in future years based on transition 

rates modeled for the Klamath region. 
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Figure 3. Amounts of the three forest types in the landscape in future years based on transition 

rates modeled for the Dry Cascades provinces. 
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These results are relatively robust to scenarios that reduce forest regrowth rates. Even in forests 

that take twice as long to redevelop in the Klamath (120 years) and dry Cascades (210 years), 49 

and 44 percent of the landscape would become occupied by mature, closed forest in the two 

regions, respectively, by 2050, which is considerably more than today’s 32.5 percent. 

Additionally, if we double the rate of severe fire by 2050, mature, closed canopy forest would 

still occupy 45 and 43 percent of the landscape by 2050 and continue increasing beyond that. 

 

 Risk of Treatments  

To illustrate the effects of using landscape scale treatments, which have been proposed to reduce 

the risk of fire, we used the state and transition model described above with an additional state 

added, open forest (Figure 4). Consistent with the thinning and patch cutting treatments proposed 

by Johnson and Franklin (unpublished report) referenced in the 2010 DRRP, we modeled 

treatments that open 2/3rds of the mid- and late successional forests over a 20 year period 

through thinning and patch cutting. It is assumed in their report that these treatments would be 

maintained in perpetuity. There is not enough older forest to accommodate all the thinning, so 

we also included mid-successional forests (2/3rds treated). Even so, the total area thinned is less 

than 2/3rds of the landscape. We assumed that all open forest created by thinning and patch 

cutting would have no stand-replacing fire. This is not realistic for fires that are weather-driven.   
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Figure 4. State (boxes) and transition (arrows) model for Pacific Northwest Forest vegetation 

with fire disturbances and thinning.  

 

 

 

 

 

 

 

 

 

 

 

The effects of the thinning scenario on the future amount of mature, closed canopy forest in the 

dry Cascades is shown in Figure 5. Under this scenario, mature, closed canopy forests decrease 

from current amounts (32.5 percent) to 24 percent of the forested landscape by 2050, from less 

than half the amount with no treatment (57 percent), or from 43 to 17 percent under the scenario 

of slow growth and doubling the amount (2X) of fire. Not surprisingly, open forest becomes the 

predominant type with extensive treatments and occupies 50 percent of the landscape in all 

scenarios involving this treatment level. The results are similar for the Klamath except that 

mature, closed canopy forests are reduced to 29 percent of the forested landscape. In both 

regions the effect of treatment is less mature, closed canopy forest than in 2010. 

Figure 5. Amounts of the three forest types in the landscape with treatment of 2/3rds of the 

forested area in the dry Cascades to create open forests, and maintaining the treatments. 
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We modeled another thinning scenario by treating 20 percent of the landscape, as suggested by 

Ager (2007). Again, we split this evenly between mid-successional and mature, closed canopy 

forest. In this scenario thinning reduced the amount of mature, closed canopy forest from 57 to 

46 percent (43 to 35 percent under the slow growth and twice the amount of fire scenario), while 

open forest occupied only 15 percent of the forested landscape (Figure 6) under all scenarios 

involving this treatment level.  

Figure 6. Amounts of the three forest types in the landscape with treatment and maintenance of 

20 percent of the forested area in the dry Cascades to create open forests. 
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The 2008 Plan and Appendix D of the 2010 DRRP both suggest that thinning and patch cutting 

much of the landscape can be consistent with protecting more closed forest habitat because open 

canopy forests could be allowed to recover to closed canopy forest at any time. This scenario is 

modeled in Figure 7 assuming recovery takes 20 years (data are needed to calibrate this 

assumption). The scenario in which treatments are not maintained may be more realistic than the 

scenario where treatments are maintained in perpetuity because maintenance would be very 

costly and generate little revenue after the first entry. It would also be necessary to increase 

prescribed burning by enormous amounts, but this will be constrained by air quality regulations 

and lack of fire-fighting resources to conduct burns. The assumption that treatments could be 

maintained or even that slash could be treated has not been analyzed in terms of economic and 

social feasibility. In any event, allowing the treatments to recover diminishes the amounts of 

mature, closed forests less, but closed forests would still be diminished substantially for a period 

of time compared to the no treatment scenario (compare Figures 2 and 7). After treatments 

recover there would be no increase in the amounts of mature, closed forest than prior to 

treatments. In fact, there would be a slight reduction from 57 percent to 50 percent because less 

mid-successional forest would develop into mature, closed canopy forest (Figure 7).  
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Figure 7. Amounts of the three forest types in the landscape with thinning 2/3rds of the forested 

area in 20 years and then assuming treatments revert back to the pre-treatment forest type. 
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Figures 6-7 illustrate the futility of maintaining closed canopy forests if they are subjected to 

treatments that open them up, even if they recover quickly back to closed forests. However, if 

only mid-successional forests are treated, and they all recover to mature, closed canopy forests 

within 20 years, there would be an increase in these mature forests (Figure 8), for example from 

57 percent to 72 percent in the Cascades. There would be a similar magnitude effect with the 

slow growth and doubling the rate of fire scenario but this effect is not a robust finding. If only 

half the mid-successional forests that were treated recovered to mature, closed canopy forests in 

20 years (i.e., slow growth scenario), there would be almost no effect of these treatments on 

long-term amounts of mature, closed forest, especially if treated forests experienced any severe 

fire, for example, during extreme weather. 

Figure 8. Amounts of the three forest types in the landscape with thinning 2/3rds of the mid-

successional forests in 20 years and then assuming all treated forests become mature closed 

canopy forests after 20 years of recovering from treatments. 
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Conclusions 

Using a quantitative framework to analyze active management treatments that have been 

proposed in the name of restoration and climate adaptation suggests that they are not 

complementary to spotted owl recovery as presumed by the 2010 DRRP because they will come 

at the expense of closed canopy forests. These treatments may be negatively affecting spotted 

owls currently because of the large net area of reduced forest canopy. Conversely, treating mid-

successional forest might increase closed canopy forest after many decades if the treated forests 

transition relatively quickly to mature, closed canopy forests, and if they experience minimal 

high severity fire. 

 

 

 

 



 
 
 
 
 
 

 
24 November 2010 

Brendan White 
U.S. Fish and Wildlife Service 
Oregon State Office 
 
Brendan White, 
 

Please find attached a review of the Northern Spotted Owl Draft Revised 
Recovery Plan (2010) on behalf of The Society for Conservation Biology (North 
American Section) and The American Ornithologists’ Union.  We requested reviews of 
this Plan from four leaders in the field of avian management and conservation biology, all 
of whom are familiar with management and conservation of the Northern Spotted Owl.  I 
also coordinated the reviews by the same Societies on previous two versions of the 
Recovery Plan for the Northern Spotted Owl; these reviews were requested by the 
USFWS.  What follows is a synthesis of the reviews in a single document, and I am 
submitting it to the USFWS on behalf of these Societies. 
 
Sincerely, 
 
J. Michael Reed, Ph.D. 
Professor of Biology 
Tufts University 
Medford, MA  02155 
 
On behalf of  
The Society for Conservation Biology (North American Section) and  
The American Ornithologists’ Union 

 

Society for Conservation Biology 

American Ornithologists’ Union 

Christina
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Review of the 2010 Draft Revised Recovery Plan for the Northern Spotted Owl on 
behalf of The Society for Conservation Biology (North American Section) and The 
American Ornithologists’ Union.   

What follows is a synthesis of four anonymous reviews of the Draft Revised 
Recovery Plan from four leaders in the field of avian management and conservation 
biology, all of whom are familiar with management and conservation of the Northern 
Spotted Owl.    

Overview:  

Reviewers from three scientific societies judged the 2008 Northern Spotted Owl 
(NSO) recovery plan to be weakened both by 1) lack of the analyses necessary to support 
planning, as well as 2) bias in the management interpretations of what science was 
presented. In contrast, many of the analyses supporting the 2010 draft recovery plan are 
innovative, and in many respects offer a model for recovery planning for other species of 
concern.  We are pleased and encouraged that the USFWS took seriously many of the 
constructive criticisms offered by peer reviewers.  The current plan exhibits an earnest 
and legitimate attempt to incorporate science into this plan.  USFWS is to be commended 
and encouraged for their efforts in preparing this document. 

Importantly it withdraws the inadequate MOCA network as the basis of Northern 
Spotted Owl (NSO) recovery. It is unfortunate that full details on how this would be done 
are not yet available.  However, the details given in Appendix C seem reasonable for as 
much as is given, and the modeling and advisory teams seem well qualified.  The Draft 
also features much better treatment of fire, fire risk, and fire management; it deals more 
comprehensively with foraging and dispersal habitat. The Draft recognizes and stresses 
the importance of maintaining all existing NSO habitat, which is vital given the 
continuing population declines of the NSO and the increasing threat posed by expanding 
barred owl populations. The Draft is also strengthened by strongly endorsing the use of 
active, as opposed to passive, adaptive management as the preferred way of reducing 
gaps in knowledge. 

However, some aspects of the 2010 plan remain problematic and require 
revision before the document can be expected to adequately support NSO recovery 
planning. The most problematic issue is that, by releasing a draft plan for review 
before major elements of the habitat and viability analyses were completed, the 
USFWS effectively precluded detailed peer review of the analyses. Additionally, this 
incomplete science necessarily makes it difficult to review any management 
interpretations of that science.  We acknowledge that 6 weeks into the 8-week (at that 
time) review period, the USFWS offered to make a presentation of the habitat and 
viability analyses.  However, (1) this was too late to be useful in our current reviews, (2) 
it is unclear how this could have been done while maintaining the anonymity of the 
reviewers, (3) an oral presentation would have been inadequate because it does not allow 
the same opportunities for scrutiny, reflection, and re-review that written text allows, and 
(4) disagreements over details from an oral presentation cannot be evaluated by a third 
party.  Because one of the reviewers attended a briefing on the methods used in the 
habitat and viability modeling, that reviewer was able to comment knowledgably on that 
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portion of plan’s analyses, but the other reviewers could not, and all expressed frustration 
about this.  

The plan itself contains only a very general description of the modeling, thus 
limiting substantive review by most other outside experts. This is a key shortcoming 
because a well-designed reserve network is key to ensuring NSO persistence, and habitat 
and viability modeling is key to assessing the efficacy of any proposed reserve network. 
Thus, without further opportunity for peer review, the FWS cannot be confident 
that the final plan contains a reserve strategy that will ensure recovery goals.  

Given criticism of the 2008 plan by scientists, the premature release of the 2010 
draft plan is a disturbing sign that the FWS remains uncertain as to the role of ‘best-
available science’ in ESA implementation.  Similar problems are evident with the 
discussion of fire and vegetation in the plan, where key citations are unpublished 
documents unavailable to peer reviewers.  Below we first briefly discuss several areas 
in which the plan needs substantial revision:  

(1) Analysis of Wildlife,  
(2) Analysis of Genetic Risk,  
(3) Barred Owls,   
(4) Habitat Loss on Non-Federal Lands,  
(5) Status of Washington State Populations,  
(6) Habitat and Viability Modeling.   

We then focus in detail on revisions that can make the habitat and viability 
modeling, which is a strong point of the recovery planning effort (although not of 
the draft document), even more rigorous and informative. 

 
Analysis of Wildfire 

As in the 2008 Plan, the 2010 Plan’s analysis of wildfire as a risk factor to NSO 
persistence is flawed by several key assumptions that are unsupported in the literature. 
For example, a key assertion in the plan is that wildfire-related ‘loss’ of LSOG outpaced 
recruitment during the last decade. Firstly, it cannot be assumed that the area impacted by 
wildfire as mapped by the LandTrendr data (Moeur unpubl.) is equivalent to the area of 
lost NSO habitat. Fire-affected stands form important and unique landscape elements, 
and may be used by spotted owl as documented in recent studies (e.g., Clark 2007, Bond 
et al. 2009). Secondly, given the short (decadal) monitoring interval, the plan’s 
interpretation of the LandTrendr data (that wildfire-related loss is outpacing recruitment, 
and that this constitutes a long-term threat to NSO) is inappropriate due to the long 
equilibrium interval expected for fire effects (high variance in the fire extent in any single 
decade), and the large amount of future LSOG in the recruitment ‘pipeline’ (Moeur 
unpubl.). 

 
Analysis of Genetic Risk 

The analysis of genetic risk factors to NSO population persistence remains 
inadequate in the 2010 plan.  Recovery plans for well-studied species such as the NSO 
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must consider genetic risk factors in order to meet current standards for scientific rigor. 
Typically genetic issues are considered as subsidiary in importance to direct threats for 
metapopulations of the size of the NSO metapopulation. However, they may be important 
in accentuating risk to certain subpopulations. Recent papers such as Funk et al. (2010) 
have suggested the importance of genetic bottlenecks in certain NSO populations. 
Despite this new information, the 2010 plan simply defers to a previous review of the 
Funk et al. study and related work at the time when they were unpublished manuscripts.  
This review (contained in SEI [2008]) was categorized as superficial by peer reviewers of 
the 2008 plan. The 2010 plan’s discussion of these papers and genetic issues needs to be 
updated and expanded.  

 
Barred Owls 
 

The threat from Barred Owls is complex and challenging.  The plan suggests (p. 
109) that Barred and Spotted Owls will compete because they are similar in size and 
share habitat and prey requirements, which is true.  Reviewers were mixed, however, in 
their reactions and suggestions regarding the potential effectiveness of barred owl 
control.  It is recognized that recovery actions 27 and 28 (page 67) are extremely 
important, and that permitting to remove barred owls experimentally will surely be 
controversial with the public.  However, one reviewer felt that these efforts are absolutely 
critical experiments for spotted owl recovery, and should be vigorously pursued, while 
another thought that shooting Barred Owls will likely be futile, and the only hope of 
maintaining Spotted Owls is to ensure that high quality habitat is available across their 
range.  From this, we conclude (1) that efforts to manage barred owls need to be done in 
an experimentally sound way so that the effectiveness can be properly evaluated, and (2) 
that barred owl control should not substitute for appropriate habitat restoration and 
protection. 

 
Habitat Loss on Non-Federal Lands 

The LandTrendr data suggest that NSO habitat on private land disappeared 
rapidly during the period 1996-2006. Moeur (unpubl.) reviews the LandTrendr results 
and states “Nearly a half million acres of LSOG were harvested from non-federal lands 
between 1994 and 2007 (concentrated in the coastal provinces of Oregon and 
Washington).”  This is likely to impede recovery goals in areas such the northern Oregon 
coast and southeast Washington. Some portions of this type of habitat may need to be 
prioritized for restoration and/or to enhance connectivity. This issue is not treated 
adequately in the plan. 
 

Status of Washington State Population 

Another weakness in the Draft is its superficial treatment of the inadequacies of 
existing regulations at the state level.  Based on the recent meta-analysis, a steep 
population decline is evident in NSO populations in Washington state (Forsman et al. in 
press). The authors state that “The number of populations that have declined and the rate 
of decline on study areas in Washington and northern Oregon are noteworthy and should 
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be cause for concern for the long-term sustainability of Spotted Owl populations 
throughout the range of the subspecies.” The management implications arising from the 
higher degree of threat to NSO subpopulations in Washington state is not treated 
adequately in the plan.  One reviewer who is familiar with the actions of state agencies in 
Washington suggests that regulations seem designed to facilitate continued declines in, 
rather than recovery of, NSO populations.  Regulations regarding harvesting in and near 
occupied sites, criteria for determining sites to be no longer occupied or unlikely to be 
occupied in the future violate all principles of metapopulation dynamics.  True, the Draft 
appropriately focuses on actions that can be taken by the Federal government, but it is 
clear that state agencies in Washington and Oregon have the potential to play key roles in 
NSO conservation efforts. 
 
Habitat and Viability Modeling Based on Maxent, Zonation, and Hexsim 

The habitat and viability modeling methods are sound and innovative. The 
planning team has used a coherent series of analysis tools to make best use of available 
data to inform planning. Two aspects deserve particular praise: 

1) Use of newly available information (e.g., GNN vegetation layer, Forsman et al. 
(in press) NSO meta-analysis monograph, database of NSO locations, new delineation of 
modeling regions). 

2) Use of ‘state-of-the-art’ modeling tools (Maxent, Zonation, Hexsim), which are 
connected in a logical process in which output from initial stages informs successively 
more complex modeling tools.  Due to the effort made by the modeling team to solicit 
relevant data from the literature and experts, the structure of the Hexsim scenario is 
highly complex and potentially more informative than simpler models used in past NSO 
conservation planning.  However, the modeling methods can and should be strengthened 
in key aspects in order to better inform recovery planning, and these are covered in the 
following sections.  Because some of the comments starting in the next section have been 
shared informally with the modeling group, some these points may have already been 
addressed (although not in the Draft Plan). 

Although the overall structure of the phases of the modeling protocol appears 
sound, however, as usual, the devil is in the details, and the details are lacking. What 
implementation actions the models will suggest are at present unknown. We do not know 
how experiments will be designed, the criteria for evaluating their outcomes, or the time 
frames over which informative results might be forthcoming. 

Nevertheless, based on what is available and described in the Draft, we judge that 
there might be a serious weakness in the effort – it is vague and inconclusive approach to 
the application of active adaptive management.  An insightful, scientifically sound, and 
economically appropriate ACTIVE adaptive management process does not just identify 
existing knowledge gaps.  More importantly, it develops a procedure for assessing which 
ones are truly decision-critical.  That is, for each substantive issue, it takes the existing 
range of uncertainty, models the outcomes assuming operation of processes at the 
extremes of existing uncertainty, and assesses the management implications of the 
results. In other words, for each management decision for which the model is relevant, 
active adaptive management asks whether the results imply different interventions or 



SCB-AOU Review – Draft Revised Northern Spotted Owl 2010 5 

whether the most appropriate management policy is robust over the full range of 
uncertainty.  Employment of this process enables managers to determine which 
components of uncertainty are truly decision-critical and which are not.  Research efforts, 
which are always time and funding limited, can then be directed to the former, not wasted 
on the latter. The wording in the Draft related to the use of adaptive management 
provides no evidence that critical analyses of this sort have been considered or are being 
contemplated.  The descriptions of experiments on forest stand structure, for example, are 
very vague. What are the goals?  What management decisions will be affected?  
Similarly, what can one expect to learn from experimental removal of barred owls?  Over 
what spatial scales?  Over what time frames? 

Consequently, this draft is a much different document than the previous draft—it 
is more of a general framework of principles to guide recovery (bordering on philosophy 
in some places) than specific prescriptions.  However, this draft leaves many of the 
important decisions to a series of teams or work groups that have been formed to address 
a series of specific issues.  That approach is reasonable, although it makes the document 
somewhat diffuse and the process of evaluating the potential effectiveness of the 
recovery strategies nearly impossible.  Many of the Recovery Actions, for example, are 
presented with little information about how information will be gathered by whom to 
gauge the Recovery Criteria.  Therefore, rigorous evaluation of many of ideas 
described in the plan can only occur when the products produced by the work 
groups are made available in the future.   

Converting the general framework outlined in the plan into a meaningful 
implementation strategy—that is, incorporating the products promised by work groups 
into action—will be a real challenge, and will require constant and careful coordination.  
That process will be aided by establishing fixed timelines for these products and an 
explicit strategy to ensure that they are implemented meaningfully; without those 
elements, there will be little hope for recovering the species.  These steps and schedules 
could form the basis for additional recover actions and criteria to ensure they are taken 
seriously.   

 
Habitat-Related Comments 
 

Although areas currently occupied by spotted owl are paramount to short-term 
conservation efforts for spotted owls, there are almost certainly areas of high quality 
habitat on the landscape that are unoccupied because any species in decline will almost 
certainly be at levels below carrying capacity.  The importance of high quality habitat 
that is unoccupied is recognized as important in the plan (p. 25; see also pp. 31, 34, 51/52 
and elsewhere) with the caveat “to the extent possible;” the importance of these areas is 
later marginalized (e.g., p. 50-52), with a more intense focus on conserving occupied 
areas.  Discussion of retention of high quality spotted owl habitat has a disclaimer along 
the lines of ‘Management actions that may have short-term impacts (specifically, timber 
management) but are beneficial to spotted owls in the long term meet the recovery intent 
of habitat conservation.’  The vagueness of this statement makes it meaningless for 
practical application, and potentially opens up the door to approval of actions detrimental 
to owl recovery.  For example, what would be a “short-term impact”, and how would that 
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be balanced against “benefits”.  Under this statement, a treatment that might decrease 
growth rate by 20% over the next 200 years but increase it by 10% after 200 years would 
appear to be acceptable.  Although I believe I understand the intended sentiment – that 
short-term tradeoffs may be beneficial in the long term – the language really needs to be 
more operational for this statement to have a positive effect (or at least avoid negative 
effects) on spotted owl recovery. 

Conserving all areas of potential owl habitat, whether or not they are 
currently occupied (or whether or not they have ever been surveyed), is absolutely 
imperative to recovery, because these are the areas into which the species can recover.  
A narrow focus on occupied areas is a step to maintaining the status quo, which has 
proven ineffectual.   

One way to identify these areas would be to use the habitat model described in 
Appendix C to highlight areas with high habitat potential and target these for 
conservation, regardless of their occupancy status.  This habitat model, which should be 
quite good given the wealth of habitat information available for owl, will be an important 
tool to guide many steps in the recovery process.   

Similarly, with so much of nesting habitat of spotted owls lost, the plan 
underemphasizes the importance of restoration or “recruitment” efforts to increase 
the amount of nesting habitat on the landscape.  Although the plan discusses the need 
for habitat restoration (esp. in the context of management after fire), and discusses how 
silvicultural practices can facilitate the process, too few of the Recovery Criteria and 
Actions focus on the critical need to increase habitat by letting degraded areas 
recover.  A “no net loss” criterion for habitat (Recovery Action 2) is insufficient for a 
species where current conservation measures are failing to stem well-established declines 
in almost every portion of the species range.  Establishing strategies and measurable 
goals to ensure that sufficient areas are allowed to develop into habitat appropriate for 
spotted owls – despite the long time-line required even with silvicultural enhancement –
are essential to long-term conservation of owls.  The habitat model could be used here as 
well, as a basis for identifying these areas of likely future habitat by targeting areas that 
have all of the features required by owls except for forests of appropriate age.   

On page 33, the Draft Plan describes the need for landscape-scale, science-based 
adaptive restoration treatments in the face of uncertainty of effects of past management 
and future climate change.  We believe that the identified problem is real, and that the 
general approach reasonable.  However, we are concerned that the bottom third of the 
paper somewhat undercuts the commitment to scientific answers to critical management 
questions by saying: “Methods as simple as formulating a specific question, monitoring 
the results of the action, and recording the information in a manner that is retrievable and 
useful to inform future decision making will contribute to our learning”.  While it is 
absolutely true that taking these steps is better than nothing for gaining reliable 
knowledge, these steps are really not ‘simple’, and are so vague here that they may or 
may not be useful.  For example, “monitoring the results of the action” is enormously 
complex, as of course is already painfully obvious to all involved in spotted owl research 
and management.  In short, we would hate for this sentence to be taken as a cheap 
replacement for more expensive, but vastly more rigorous, targeted field and modeling 
studies.  
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Conduct broader peer review of Maxent models by field biologists 

The planning team used a defensible modeling process for development of the 
Maxent models, and solicited expert input to develop the suite of candidate models. 
However, there has been some criticism from field biologists as to model accuracy, 
especially in the California modeling regions where topographic and other variables 
dominate over variables related to forest age and structure. Since the Maxent results form 
the foundation for the rest of the modeling process, it would be useful to review Maxent 
results for California with researchers from that area, e.g., those associated with the CA 
demographic studies.  

 
Analyze threats from barred owl (BDOW) in a different context than habitat-based 
threats to viability, and frame Hexsim results as informing decisions rather than 
predicting outcomes 

While it is appropriate that a subset of the Hexsim model scenarios include effects 
of BDOW on NSO demographic rates, it should be recognized that the means by which 
the effect of BDOW on NSO was modeled is qualitatively different that of how habitat 
effects were considered. The BDOW effect as modeled is effectively non-spatial, in that 
there are no data on either 1) BDOW distribution (below the scale of the modeling 
region), or linkage between BDOW abundance and habitat quality.  There is new data 
(Dugger unpubl.) suggesting that habitat and BDOW threat factors may interact, in that 
extinction rates of NSO territories were higher on territories with BDOW detections, and 
this effect was stronger as the amount of habitat decreased.  However, given the scarce 
available data, it is defensible to model BDOW as a non-spatial effect. But this imposes 
limitations on interpretation of the Hexsim model results.  In a sense, the BDOW effect 
parameterization simply lead Hexsim to simulate an exponentially declining population 
(i.e., it lowers survival rates in all habitats below the level necessary for population 
persistence).  In contrast, the relationship between habitat and demography is modeled in 
a spatial manner, based on the extensive published data on habitat/distribution and 
habitat/demography relationships (although this too is challenging as described below). 

The contrast between model parameterization for the two main threat factors 
(habitat loss and BDOW) implies the need for two types of Hexsim simulations: 

1) Equilibrium scenarios comparing alternate habitat configurations 

These would compare equilibrium carrying capacity under different reserve 
scenarios.  Typically one needs to run simulations for ~100-150 years before the 
population equilibrates.  So simulations would be run for, e.g., 250 years, and results 
(population size and distribution) would be reported as averaged over, e.g., years 150-
250.  If environmental stochasticity is added (as suggested below), it is necessary to run 
multiple simulations (typically 50-100) per scenario, as the variance may be as important 
as mean population size.  To make this more computationally feasible (as Hexsim by 
default runs replicates one after each other), the user can make multiple copies of each 
scenario and run them in parallel on one computer.  Since these scenarios focus on 
equilibrium behavior, the results would not be interpreted as predicting a population 
trajectory over time. Most studies have shown that SEPM are better used to rank 
alternative managment options than to predict e.g., extinction time or transient dynamics, 
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due to these latter metrics having high uncertainty to alternate parameterizations. These 
equilibrium scenarios may have to use ‘optimistic’ demographic parameter sets to be 
most informative.  Populations in most parts of the NSO range show declines (Forsman et 
al. in press "populations on four study areas declined 40–60% during the study, and 
populations on three study areas declined 20–30%") yet many aspects of SEPM 
simulations that respond to stochastic factors (e.g., distinguishing effects of size and 
spacing of habitat clusters) are swamped when such rapid deterministic declines are 
modeled, so equilibrium scenarios such as described above are more informative. 

2) Because the BDOW factor as parameterized predicts eventual extinction of 
many populations (in part due to its lack of a link to habitat condition), equilibrium 
scenarios containing a BDOW effect are uninformative (equilibrium is at zero).  BDOW 
simulations thus offer a different type of decision support than habitat-based equilibrium 
scenarios.  Simulations analyzing the effect of BDOW should instead focus on comparing 
the transient dynamics (population trajectory) with and without BDOW, but with an 
awareness of the limitations of the model.  It is important to describe these BDOW-
related results separately and to document the relative confidence (i.e., strengths and 
weaknesses) of the habitat and BDOW parameterization.  

It is incorrect to interpret population trajectories output from Hexsim as 
predicting population status/size.  There is little information on the current NSO 
population size outside of demographic study areas (DSA), and less on population size in 
the past.  Transient dynamics in SEPM are often dominated by artifacts of the initial 
conditions in the model and, barring substantial effort at model calibration and sensitivity 
analysis, results should not be interpreted as predicting population size at a particular 
point in time. 

 
Incorporate environmental stochasticity into Hexsim scenarios 

Many of the more subtle effects of contrasts between alternate conservations 
strategies e.g., effects of reserve size and spacing on viability, may only become evident 
when environmental stochasticity is incorporated into the scenario.  This is one of the 
strengths of using a complex model such as Hexsim, and should be taken advantage of to 
avoid the typically overly optimistic results obtained when environmental stochasticity is 
not considered.  Environmental stochasticity may be especially important in declining 
populations, as Forsman et al. (in press) state: “variation [in survival] often corresponded 
closely to the variation in λ and was most noticeable in study areas where populations 
were declining the most, especially those in Washington.” 

 
Address potential effects of climate change, in either a qualitative or quantitative manner  

Recent studies have addressed potential effects of climate change on NSO (e.g., 
Carroll 2010). Additionally, because the Maxent NSO models include climate variables 
that are also available as projections under future climate scenarios, it is feasible to 
calculate projected habitat value under future climates using the Maxent models. Despite 
the many inherent uncertainties in these projections, they are informative and preferable 
to not addressing this potential threat factor.  
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Conduct sensitivity analyses on assumptions concerning effect of habitat on demography 

Currently, the Hexsim scenarios model habitat value (as derived from Maxent) as 
influencing NSO survival but not reproduction.  This is a defensible interpretation of the 
literature, but other parameter structures are nearly as plausible.  The modeling team 
explained (pers. comm. to one reviewer) that the decision to model the effects of habitat 
on survival was based on the assessment that populations are most sensitive to changes in 
adult survival rates, and substantial published literature (Franklin et al. 2000, Olson et al. 
2004, Dugger et al. 2005) documents these effects.  All of these modeling efforts found a 
significant effect of the amount of old forest around nest sites on survival rates.  
However, although the recent meta-analysis (Forsman et al. in press) represents the most 
important recent addition to the above studies, the team was unable to directly use 
habitat-demography relationships from this study to parameterize Hexsim.  Although a 
habitat effect was significant and positive in the meta-analysis’ fecundity models for 
Oregon, the habitat covariate was not significant in the best models for Washington as all 
of the confidence intervals overlapped zero, even though habitat was in the best models 
for these study areas.  There was no comparable habitat data for California in the meta-
analysis, so no results or conclusions were made for that portion of the owl's range.  
Consequently, the effects of habitat amount on fecundity were mixed and not very 
conclusive from the meta-analysis, which provided a considerable challenge in how to 
model such effects in HexSim.  If one based the Hexsim parameterization directly on the 
meta-analysis results alone, they would suggest a habitat effect on fecundity in Oregon, 
but no effect on survival. The modeling team’s approach was defensible, in that they used 
the metaanalysis to document the plausible range of demographic values, but also 
considered evidence from previous studies of a habitat effect on demography. Thus the 
range of survival values from the meta-analysis was used to represent the "potential" 
effects of the amount of habitat on survival.  However, there is enough uncertainty in the 
above process, that alternate plausible parameterizations should be explored as part of the 
sensitivity analysis.  A comparison of Hexsim scenarios with a range of parameter sets 
(e.g., 1) equilibrium vs. declining populations, and 2) habitat effects on survival only, 
fecundity only, and on both parameters), could provide general insights that can better 
inform planning that can a single parameter structure. 
 
Explore alternative scaling of demography to habitat in HEXSIM 

Current Hexsim scenarios are structured with three resource classes (low, 
moderate, and high), with the breakpoints set to 1/3 and 2/3 of an individual's target 
resource.  It would be helpful as a sensitivity analysis to increase the number of resource 
classes (to e.g., 10) and see if this affects results. The demographic values assigned to the 
resource classes could be a straightforward interpolation from existing parameters for the 
3 classes. 

 
Consider potential role of lower-quality habitat 

The team used Zonation settings that prioritized clumped habitat over fragmented 
habitat.  This is generally appropriate, but, when combined with the fact that the lowest 
30% of Zonation priority levels are not mapped, has the effect of excluding consideration 
of lower quality habitat.  The underlying issue is what, if any, role does marginally 
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suitable habitat play in recovery.  Such fragmented and/or marginal habitat is seen in 
much of the northern Oregon coast and southeast Washington.  Although of lower 
quality, some portion of this type of habitat may need to be prioritized in recovery 
planning to accomplish population restoration goals or to enhance connectivity.  Planners 
should consider how habitat restoration can best build on existing remnant habitat to 
restore subpopulation viability where necessary.  

 
Develop alternate habitat and landscape change scenarios 

A difficult question, discussed at the recovery plan workshop, is what 
assumptions should be made concerning future habitat trajectories in reserve vs. non-
reserve areas.  LandTrendr assessment of habitat change in the past decade does not 
reveal a strong contrast between change on reserved vs. non-reserved federal lands.  But 
unless assumptions are made that habitat in reserves will strongly differ from that in non-
reserved areas, the Hexsim model will not predict contrasting NSO viability under 
alternate reserve scenarios.  It is not feasible to used detailed models (e.g., stand-level 
growth and succession models) to predict habitat change on a regional scale.  Similarly, 
no attempt is made in the plan to link alternate fire and fuels management strategies to 
NSO habitat in the Hexsim simulations.  Given these uncertainties, several alternate 
habitat change assumptions should be compared as part of a sensitivity analysis.  
Arguments that intensive fire and fuels management strategies are necessary because 
recent severe fires within the range of the NSO are outside the historical range of 
variability are not supported by recent reconstructions of fire history over a 2,000 year 
period (Columbaroli and Gavin 2010). 

 
Reference multi-species context of NSO conservation planning 

The Northwest Forest Plan was a pioneering example of multi-species planning 
that recognized that land managers can no longer afford to create single-species recovery 
plans that ignore the conservation requirements of other species of concern.  As several 
peer reviewers commented, one of the major shortcomings of the 2008 NSO recovery 
plan was that it sought to turn back the clock on this effort and ignored the multi-species 
context of NSO recovery.  The 2010 plan should correct this error.  The plan should 
acknowledge that the system of LSR was created to conserve multiple species, and thus 
there are benefits to building on the LSR network rather than delineating an entirely 
novel system of reserves based on a new NSO model. Secondly, the plan should compare 
alternate NSO-based reserve scenarios with data on priority areas for other old-growth 
associated species to determine which alternatives best capture habitat for multiple 
species.  

 
Other Comments 
 

o The phrase “adaptive management” is used throughout the document, but there is 
little evidence that a genuine, rigorous adaptive management strategy is being 
considered—adaptive management is much more than simply “formal scientific 
inquiry” (p. 33). 
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o Page 35: We agree that there may be more efficient ways to evaluate spotted owl 

‘trend’ or ‘population health’.  However, we also are very glad to see the 
recommendation to retain the current methods ongoing in the network of 
demographic study areas.  Not only are these producing high quality inferences of 
population dynamics with a long and growing time series of demographic data, 
but as mentioned in the plan these data are by far the best available for rigorous 
evaluation of barred owl effects, including experimental barred owl removals.  
Along the lines, recovery action #22 (P. 65) is very important. 

 
o Page 36: We applaud the call for synergistic drivers of population dynamics, 

including climate change as well as other known stressors. 
 

o Page 37-38: We support the proposal to use the 1990 physiographic province 
designations as recovery units.  These carry at least a degree of population-
ecology relevance, and have the advantage of historic data associated with them. 

 
o The word “suitable” should be dropped from the document as a modifier for 

habitat.  If an area is not suitable for a species, then it is not habitat.  Modifiers 
such as nesting habitat and dispersal habitat make sense; “suitable” does not.   

 
o Certainly, fire is a natural process.  However, the majority of catastrophic fires 

that threaten owl habitat are the consequence of fire suppression, which is not part 
of the natural fire regime.  Therefore, I’d suggest dropping the phrase “natural 
process” as a descriptor of fire in these circumstances.   

 
o p. 44-46.  The discussion of fire and fire-related processes presented here is quite 

good. 
 

o p. 109.  The bold face and italics used for these caveats are unnecessary because 
these studies must be correlational.  The alternative, which is performing a 
manipulative experiment, requires introducing barred owls into multiple sites 
inhabited by spotted owls where barred owls do not yet exist.  That would be a 
foolish.  There is no need to establish a causal mechanism here; the pattern itself 
is entirely sufficient.   

 
o p. 120.  Moilanen and Kujala 2008 (Zonation) is not in the literature cited.   



SCB-AOU Review – Draft Revised Northern Spotted Owl 2010 12 

REFERENCES 

Bond, M.L., D.E. Lee, R.B. Siegel, and J.P. Ward, Jr. 2009. Habitat use and selection by 
California spotted owls in a postfire landscape. Journal of Wildlife Management 
73:1116-1124. 

Carroll, C. 2010. Role of climatic niche models in focal-species-based conservation 
planning: assessing potential effects of climate change on Northern Spotted Owl 
in the Pacific Northwest, USA. Biological Conservation 143:1432-1437. 

Clark, D.A. 2007. Demographic and habitat selection of northern spotted owls in post-fire 
landscapes of southwestern Oregon. Thesis. Oregon State University, Corvallis. 

Colombaroli, D., and D. G. Gavin. 2010. Highly episodic fire and erosion regime over 
the past 2,000 y in the Siskiyou Mountains, Oregon. PNAS 107:18909-18914. 

Dugger, K. M., F. Wagner, R. G. Anthony, and G. S. Olson. 2005. The relationship 
between habitat characteristics and demographic performance of Northern Spotted 
Owls in southern Oregon. Condor 107:863–878. 

Forsman, E. D., et al. In press. Population demography of northern spotted owls: 1985–
2008. 

Franklin, A.B., D.R. Anderson, R.J. Gutiérrez, and K.P. Burnham. 2000. Climate, habitat 
quality, and fitness in northern spotted owl populations in northwestern 
California. Ecological Monographs 70:539–590. 

Funk, W.C., E.D. Forsman, M. Johnson, T.D. Mullins, and S.M. Haig. 2010. Evidence 
for recent  

population bottlenecks in northern spotted owls (Strix occidentalis caurina). Conservation 
Genetics 11:1013-1021. 

Olson, G. S., E. M. Glenn, R. G. Anthony, E. D. Forsman, J. A. Reid, P. J. Loschl, and 
W. J. Ripple. 2004. Modeling demographic performance of Northern Spotted 
Owls relative to forest habitat in Oregon. Journal of Wildlife Management 
68:1039–1053. 

SEI [Sustainable Ecosystems Institute]. 2008. Scientific review of the draft northern 
spotted owl  


	Chapter4reviewcopy
	AppendixANWFP_scientist_letter_14June2012 copy 2
	AppendixB1NSO_Draft_Recovery_Plan_(2010)_FINAL[1]
	AppendixB2SCB_AOU_Synthesized_Review_2010



