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January 20, 2017 
 
Attention: Northwest Forest Plan Science Synthesis 
 
Re: Comments on Chapter 6 (Other Species and Biodiversity) prepared by Dr. Dominick A. 
DellaSala  
 
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. Scientific content is biased and grossly selective in citing and 
interpreting sources related to fire, climate change, and reserve design strategies. Thus, 
the chapter falls short of conforming with requirements to use best available scientific 
information (2012 forest planning rule) and OMB’s standards for “highly influential 
scientific assessments.” 
 
We note that the NWFP was designed in 1993 using state-of-the art conservation biology 
approaches pertaining to coarse- (ecosystem level) and fine- (species level) filters. The 
species level fine filter aspects of the NWFP compliment its coarse filter reserve design 
(DellaSala et al. 2015a), considered a global model in biodiversity conservation and 
ecosystem management (DellaSala and Williams 2006). The fine-filter approach can be 
thought of as an important safety net for species not receiving direct benefits or limited 

                                                      
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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benefits from the coarse-filter reserve network. That safety net is especially relevant 
given the unprecedented risks of a rapidly changing climate, extensive logging on private 
lands, additional stressors to ecosystems and species from myriad land-uses, and changes 
in BLM Resource Management Plans (RMPs) that include moving away from key 
protections of the NWFP such as elements of the reserve network and Aquatic 
Conservation Strategy.  
 
Thus, while it may certainly be possible to someday eliminate the survey and manage 
fine filter requirement of the NWFP, as discussed by chapter authors, that day depends 
on: (1) full recovery of the LS/OG ecosystem (as FEMAT noted this is decades away); 
(2) an end to federal late-seral/old growth (LS/OG) logging, including on BLM lands; 
and (3) results of monitoring of at-risk and rare species that may require additional 
conservation measures even with a fully functional reserve network in place.   
 
Specifically, we would like to call attention to the following areas that require further 
attention in the chapter synthesis: 
 

(1) Distinct locations of rare and endemic taxa that need conservation attention. 
(2) Importance of downscaled climate projections for assessing climate impacts to 

rare or climate sensitive species for future inclusion as focal species or species of 
conservation concern (under the 2012 planning rule).  

(3) Narrow interpretation of the fixed reserves that downplays the efficacy of in situ 
reserves and overstates shifting reserve boundaries as possible alternatives.  

(4) Lack of attention to cumulative impacts to rare species and wildlife from multiple 
land-use stressors (e.g., livestock grazing, roads, ORVs, mining, biomass 
utilization, invasives) that act in concert with climate change and may push rare 
and declining species into a future precarious status requiring listing under the 
Endangered Species Act. Notably, Beschta et al. (2012) identified livestock 
grazing together with climate change was the greatest impact to federal lands in 
the West – yet there is no discussion of these cumulative impacts.  

(5) Limited analysis of effects of changes in land management approaches of the 
BLM that depart from fundamental protection provisions of the NWFP, including 
changes to the reserve network and Aquatic Conservation Strategy.  

 
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: 
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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. 
 
We also provide information on some exemplary taxa in relation to climate change and 
land use impacts, identify places where the chapter can be improved regarding clarity of 
presentation, terminology, and literature reviewed.  
 
I. IMPORTANCE OF DISTINCT LOCALITIES FOR RARE SPECIES 
 
A fundamental concept of conservation biology approaches is the protection and 
representation of rare species or rare ecosystems in reserves (Noss and Cooperrider 
1994). Rarity, in general, is the result of low population numbers of a particular species 
(or ecosystem), limited distribution, low fecundity and other life history traits. Very 
localized species occurrences predispose that species to stochastic and human-caused 
extirpations. Therefore, conservation scientists pay careful attention to rarity because of 
its association with extirpation (see Hunter and Gibbs 2007: Fundamentals of 
Conservation Biology, Blackwell Publishing, for review). The NWFP was visionary in 
establishing a fine-filter approach (survey and manage) to conserve rare species 
(abundance and distribution) throughout the range of the northern spotted owl (see 
Molina et al. 2006, DellaSala et al. 2015a).  
 
The NWFP area also includes ecoregions considered globally distinctive (north to south): 
Central Pacific Coastal Forests (e.g., Olympics to coastal Oregon); Klamath-Siskiyou 
Conifer Forests (southwest Oregon/northern California); and Northern California Coastal 
Forests (e.g., coast redwoods) (Ricketts et al. 1999). These ecoregions received global 
rankings, in part, because of high levels of taxa richness and endemics compared with 
similar ecoregions within their major biome type. The concentration of endemic taxa in 
the Klamath-Siskiyou is especially noteworthy (DellaSala et al. 1999, Olson et al. 20122) 
as some taxa have yet to be identified by scientists (e.g., many mollusks) and several are 
highly localized (e.g., many plants on serpentine soils, rare mollusks, certain 
salamanders, canopy and soil invertebrates, some butterflies, certain bees). The survey 
and manage program is especially relevant in ecoregions with high levels of endemic 
species (foci) and limited occurrences of certain taxa as noted.  
 

                                                      
2Also see https://www.fs.fed.us/wildflowers/beauty/serpentines/center/index.shtml  
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In particular, the survey and manage program has been valuable in gathering data on 
localized distributions in the NWFP area. Molina et al. (2006:Fig. 3 – please cite this) 
provided data on localized taxa showing many species found only in certain localities. 
Only about a third of fungi species, for instance, had all their locations within the NWFP 
reserves (90% had some locations in reserves), making them especially vulnerable to 
extirpation events outside reserves from habitat loss and stochastic events.  
 
The seminal 1990s work of Frest and Johannes (published in several mollusk manuals 
cited in the chapter synthesis) identified mollusks with extremely localized distributions – 
some locations isolated to a few springs and headwater areas in the Klamath-Siskiyou 
(see DellaSala et al. 1999). This work underscores the importance of protective buffers 
for those rare species localities to ensure they persist in a logged matrix. Therefore, there 
is no scientific reason for departing from the survey and manage protections until at least 
the reserve network is fully functional, which, according to the NWFP, will take over a 
century to accomplish. If all LS/OG logging were to cease in the NWFP area, then that 
could provide justification to eliminate the program (DellaSala et al. 2015a). However, 
this is unlikely given BLM already has moved away from protection elements of the 
NWFP, most notably, the reserve network and Aquatic Conservation Strategy. Given that 
federal lands are supposed to function as the “backbone” of late-successional recovery, 
the survey and manage program is a keystone “vertebrate” in the NWFP conservation 
backbone.  
 
We encourage chapter authors to include more information on the ecological importance 
of rarity, localized species distributions, and endemic foci as indicators of unique 
elements of biodiversity, elevated extirpation risks, and need for enhanced conservation 
and monitoring. Highly vulnerable taxa should be recognized for later inclusion as focal 
species or species of conservation concern under the 2012 planning rule.  
 
II. DOWNSCALED CLIMATE PROJECTIONS FOR CLIMATE VULNERABLE 
SPECIES 
 
Overlaying climate change projections with species distribution models provides useful 
predictive information on species vulnerability to climate change. Data from 
NatureServe’s Climate Change Vulnerability Index, Forest Inventory and Assessment 
(FIA) plots (species occurrence), published species distribution localities (occurrence) 
can be overlaid with PRISM climate data and other climate data sources to assess 
vulnerability. We encourage chapter authors to incorporate this approach to vulnerability 
as it is consistent with the 2012 planning rule. For now, we call your attention to some 
relevant publications and datasets that should be considered.  
 
DellaSala et al. (2015b) overlaid Worldclim data onto species distributions models 
(Maxent) for conifer and other species that occur within the NWFP area. Their 
projections showed aggregated range shifts with contractions of conifer species mostly in 
the southern extent of the NWFP area and potential expansion northward and up in 
elevation. In addition, they overlaid MC1 vegetation projections onto climate data 
demonstrating broad vegetation shifts may occur in the southern extent of the NWFP 
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where drying is projected to be most significant (although there was uncertainty in 
precipitation models). Climate shifts are likely to impact species with limited 
distributions (endemic taxa) and those associated with mesic forest conditions, 
particularly many rare species along the Oregon and California coast (see Olson et al. 
2012).  
 
Olson et al. (2012) predict up to 10% of taxa (hundreds of species considering they 
included invertebrates) in the Klamath-Siskiyou ecoregion were vulnerable to extirpation 
due to drying, reduction of fog, and warming along the coast. Consequently, they 
recommended protecting moist older forests, particularly on north-facing slopes, valley 
bottoms, and riparian corridors as potential climate refugia. We request that the chapter 
authors include this information and a discussion of climate refugia for vulnerable taxa.  
 
Notably, many lichen species are rare, poor dispersers, and have restricted habitat 
requirements, predisposing them to extirpation events related to habitat loss and climate 
change (Jovan 2008). Temperature is a limiting factor to lichens because it influences 
photosynthetic and metabolic processes (Jovan 2008). Lichens also have specific 
moisture requirements as they lack a vascular systems– passive water absorption 
predisposes them to air pollution as well (Jovan 2008).  
 
Jovan (2008) summarized lichen taxa vulnerabilities related to: 
 
 Predicted warming trends that would push mean temperatures in the maritime 

zone (also possibly lowland areas) to unprecedented levels. 
 Warming may be especially troubling for lichens in high-elevation areas where 

there are limited opportunities to migrate upwards in search of cooler conditions. 
 West-side forests are particularly vulnerable to increasing continental climate 

effects (as also noted by Olson et al. 2012 and DellaSala et al. 2015a).  
 
Some examples of climate vulnerable lichens in the NWFP area include: beard lichen 
(Usnea longissima), Lobaria spp., and Alectoria spp (see Jovan 2008). Beard lichen is an 
indicator of lowland areas and a poor disperser. Witch’s hair lichen (Alectoria sarentosa), 
found in older wet forests, is important forage for flying squirrels, a principal prey 
species for northern spotted owls. Lobaria is associated with older wet forests (Jovan 
2008).  
 
DellaSala et al. (2015b) used species distribution models and downscaled climate models 
(CSIRO, CCCMA, HADCM3 under two emissions scenarios and two time periods) to 
estimate future distribution of Lobaria and Alectoria in the coastal temperate rainforest 
region from northern California to southeast Alaska (Figure 1). Projections for lichens 
(available via online supplement and posted on databasin.org) are included in our chapter 
review to illustrate climate change vulnerabilities not covered in your review. 
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Figure 1. Projected changes (gain blue, persistence green, loss red) in future distributions of two lichen 
species (Lobaria oregana, top; Alectoria sarmentosa) based on species distribution models (Maxent, FIA 
dataset) overlaid with downscaled climate models (CSIRO, CCCMA, HADCM3) under two emissions 
scenarios and two time periods. Areas where climate models overlap in projections have highest certainty. 
 
Based on these findings and materials above, we stress that climate vulnerability in this 
region appears to be greatest for mesic species in coastal areas, high-elevation species 
with limited dispersal and elevational habitat, and species with restricted range and 
narrow temperature/moisture tolerances. Survey and manage taxa should be assessed for 
such vulnerabilities, particularly mollusks, lichens, byrophytes, fungi, other inverts, and 
herpetofauna that may have limited climate niche preferences and restrictive life history 
traits. Other taxa (e.g., wolverines, pika) also have narrow temperature/precipitation 
tolerances and selective elevational zones that warrant conservation in a changing 
climate.  
 
III. IN SITU FIXED RESERVES DOWNPLAYED IN FAVOR OF SHIFTING 
RESERVE BOUNDARIES  
 
The chapter summary/conclusions section (p. 80) includes a brief discussion of dynamic 
approaches involving shifting of conservation boundaries under the assumption that this 
approach “would better account for the influence of changing fire regimes, climate, and 
use of natural resources” (lines 19-21, emphasis added). No evidence is provided for this 
claim nor was the reserve design meant to provide for “use of natural resources.” A 
vague reference to FEMAT is provided concerning moving reserves and in no case did 
FEMAT consider reserves eligible for “use of natural resources” (i.e., commercial 
extraction).  
 
As the notion of shifting boundaries and “whole landscape management” also discussed 
in Chapter 1, 2, 3, 4, and 12, we refer authors and reviewers to our prior chapter reviews 
and reiterate those main concerns here for the purposes of this chapter.  
 
Importance of fixed reserves - Recognition of in situ conservation using fixed reserves 
has been widely employed in conservation biology and ecosystem management 
approaches (Watson et al. 2014), including the NWFP (Courtney et al. 2004, DellaSala et 
al. 2015b). 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” (emphasis added). 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:  
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“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 fundamentally recognized in reserve design strategies (Noss and Cooperrider 1994, 
Noss et al. 2012, DellaSala et al. 2015b) that also incorporate non-reserve measures in the 
surroundings (Lindenmayer and Franklin 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: 
 
(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 
(emphasis added).  
 
Thus, because Chapter 3 [and in this case Chapter 6] did not conduct a gap analysis, 
connectivity analysis, or refugia analysis it is premature to conclude that the status-quo 
reserve design has inherent failures in a dynamic landscape, particularly given that other 
complimentary approaches were not evaluated by the chapter authors including larger 
(>50,000 acres) reserves, refugia (e.g., north-facing slopes and older mesic forests, Olson 
et al. 2012), or eliminating matrix logging of older forests. The importance of corridors 
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and functional landscape connectivity is also reinforced by other global assessments (e.g., 
see Olson et al. 2009).  
 
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 – “land conservation – the cornerstone of the conservation 
movement – is even more essential and urgent in a time of rapidly changing climate.”  
 
Notably, in prior attempts by federal agencies to move from a fixed-reserve approach of 
the NWFP 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 conditions, and high quality water for aquatic organisms and people.” 
 
Thus, “whole-landscape approaches” and reserveless approaches have been soundly 
refuted by scientific experts, including those reviewing the 2008 Recovery Plan for the 
Northern Spotted Owl (Courtney et al. 2004) and prior peer reviews of the spotted owl 
recovery plan (2008 version) by scientific societies. 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. Additionally, 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. How will that affect conservation 
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outcomes in the broader context of the NWFP framework and reserve design? Why 
wasn’t that evaluated?  
 
Based on the above review of the importance of fixed reserves, we believe that the 
chapter 3 [and chapter 6] authors have not made a cogent scientific argument for moving 
to other reserve designs particularly absent gap (representation) analysis, connectivity 
analysis, or any other comprehensive evaluation of the efficacy of alternative designs, 
including why larger reserves or “matrixless” management with fixed reserves would not 
achieve the goals of a resilient landscape. We summarily reject any attempt to shift 
boundaries without a guarantee that the existing reserves will not be eliminated or 
reduced in size (degazetted).  
 
The following represent specific issues that need further clarification in the synthesis as 
noted in our review of chapter 3 reserve dynamics discussion that also apply here (page 
numbers refer to chapter 3 but the issues are the same with chapter 6).  
 
 Concepts (p. 70) – the three points made (lines 7-13) by chapter authors actually 

argue for more reserves and larger ones rather than shifting boundaries. That is – 
these points do not argue against reserves, even smaller ones, provided 
redundancy, connectivity, and nearby refugia are also included as a failsafe. 
While it is true that climate change will shift species into and out of reserves that 
is not justification for moving boundaries without anchoring the existing reserves 
and adding new protected refugia to accommodate range shifts (which was not 
evaluated). Additionally, the authors correctly demonstrate that smaller reserves 
are more prone to disturbance events than larger ones (Figure 22; as also noted by 
FEMAT below) but did not include discussion about bigger or more reserves in 
dynamic landscapes – why wasn't that evaluated along with shifting boundary 
approaches?  

 Connectivity and fire (p. 80) – there is a statement that connectivity among LSOG 
increases the likelihood of high-severity fire spread and promotes large patches. 
There is no quantitative analysis or published account provided to support this 
assertion. In fact, Odion et al. (2004) concluded that high-severity fire continuity 
in the Klamath-Siskiyou ecoregion was mainly relevant to tree plantations that 
had twice as many acres of high-severity fire compared to natural forests. 
Additionally, in a recent large-scale analysis of 1,500 fires, Bradley et al. (2016) 
concluded that protected forests burned in relatively lower severity compared to 
forests that were not protected. Their study area included 11 western states, the 
Pacific Northwest, and a robust and large dataset. Thus, problems with fire 
severity are mostly related to already intensively managed lands and not 
necessarily the reserves yet intensively managed lands were not evaluated for 
high-severity fire risks.  

 
It should be noted that Courtney et al. (2004) 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 
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owls and other old forest associated species.” 
 
In addition, it is important to note that current standards and guidelines, recommendations 
of FEMAT, and FEIS already allow for substantial active management (including fire 
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: 
 
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 
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, 
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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.  
 
Additionally, FEMAT anticipated and planned for the reserve network with disturbance 
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 
localpopulation 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.”  
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“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 
reserves, or the large tree standard in dry forest reserves as noted repeatedly in several of 
the chapter syntheses. If a more dynamic approach is warranted, then chapter authors 
should consider a fixed reserve design that instead includes eliminating matrix logging in 
favor of restoration activities compatible with conservation and ecosystem management 
approaches. The reserves needs to stay fixed until at least the LS/OG ecosystem has 
reached the goals of the NWFP (century). If federal managers wish to accelerate that 
timeline, then they should evaluate a “matrixless” design anchored by fixed reserves. 
Why wasn’t this design included in your discussion? 
 
IV. CUMULATIVE IMPACTS TO RARE SPECIES FROM MULTIPLE LAND-
USE STRESSORS THAT ACT IN CONCERT WITH CLIMATE CHANGE 
 
Chapter 6 authors provided a very limited list of stressors/impacts (p. 7, line 2, p. 9, line 
24) to rare species. 
 
Northwest rare and endemic species are particularly vulnerable to cumulative effects of 
land-use stressors, spatially and temporally, that may act in concert with climate change. 
Most notably, Beschta et al. (2012) discussed livestock grazing (and grazing by deer, elk, 
feral horses and burros) as the most widespread and pervasive threat to vegetation, soils, 
hydrology, and wildlife on federal lands in the West in relation to climate change. Other 
stressors that may also push species and ecosystems past disturbance thresholds (novel 
states, Paine et al. 1999) include: woody biomass extraction, energy corridors, roads (see 
Ibisch et al. 2017), invasives, fire suppression, logging in the surroundings, mining, 
changes in stream channel morphology, hydrology, water quantity and quality. While the 
focus of the survey and manage program is on buffers to protect species localities from 
logging, it should be noted that even if LS/OG were no longer logged on federal lands, 
many persistent threats remain in place that may warrant further conservation. 
Cumulative impacts to rare species, survey and manage, and other wildlife in addition to 
logging therefore need to be more fully covered in this chapter as climate adaptation 
strategies include reducing anthropogenic stressors as prudent conservation (see 
DellaSala et al. 2015a).  
 
We therefore request that you add this discussion of stressors to the chapter.  
 
V. BLM’s EFFECT ON THE NWFP 
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In western Oregon, BLM administers the use of a variety of natural resources on ~ 2.6 
million acres; ~2.1 million acres of which encompass the O&C and Coos Bay Wagon 
Road lands while the remainder are BLM public domain lands. Resource management 
plans (RMPs) define the management direction for specified areas of BLM-administered 
lands (typically for individual BLM districts or BLM resource areas) and are designed to 
continue a defined management direction for a specified period of time. Recently, BLM 
modified its RMPs with significant departure from the standards and guidelines of the 
NWFP as they pertain to reserves and the Aquatic Conservation Strategy. While the 
chapter 6 synthesis includes discussion of this departure, BLM RMPs are more than a 
“somewhat different approach” (emphasis added, p. 77 line 18). A more detailed analysis 
needs to be provided to determine BLM’s effect on the efficacy of the NWFP with 
respect to rare, endemic, and wildlife species covered in the chapter 6 review.  
 
Staus et al. (2010) identified several locations representing high conservation value lands 
based on a suite of biodiversity and landscape indicators in western Oregon (Figure 2).  
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Figure 2. Location of high conservation value lands (includes criteria based on rare species occurrences) 
minimally protected (GAP 3) or unprotected in western Oregon (from Staus et al. 2010). 
 
Specifically, BLM lands are critical to the conservation framework of the NWFP as 
analyzed as summarized: 
 

 LSRs and Riparian Reserves –the “bare minimum” required to avoid the need to 
list additional species under the ESA as determine initially by FEMAT.   

 ~ 900,000 acres of old growth (>150 years) and ~590,000 acres of mature (80-
150 years) forest in reserves, 22% and 15% of the old and mature forests 
remaining in western Oregon, respectively (or nearly 40% of older forests). 

 Essential spotted owl habitat - nearly 600,000 acres of owl habitat in LSRs—
which is 58% of the suitable owl habitat on BLM land in western Oregon. 
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Collectively, BLM LSRs contain 16% and 25% of the total owl critical habitat in 
western Oregon and the Coast Range, respectively. 

 Essential marbled murrelet habitat - 485,000 acres (32%) of critical murrelet 
habitat, 83% of which is found within LSRs. Without the full compliment of 
LSRs (both USFS and BLM), it will likely be impossible to meet the goals of the 
recovery plan. 

 Salmon strongholds and refugia for sensitive species - 268,181 acres of 
unroaded areas (>1,000 acres) spread over 146 areas across all BLM allocations; 
76 of these are small unroaded areas totaling 105,000 acres within BLM LSRs. 
The majority of unroaded acres are within one large LSR adjacent to Wild Rogue 
Wilderness and Siskiyou National Forest in the Medford BLM District – the Zane 
Grey Roadless Area -which has been repeatedly threatened by logging. 

 Key underpinning of the State of Oregon Plan for Salmon and Watersheds - 
the foundations of salmon conservation could be seriously undermined, 
particularly if logging is increased within Key Watersheds and Riparian Reserves. 

 Essential habitat for over 400 rare species - viability of “survey and manage” 
depends on a functional reserve network along with protective buffers.   

 Cumulative actions from reductions in protections on federal lands combined 
with stepped up logging on non-federal lands could trigger a jeopardy 
decision for listed species, including spotted owl, marbled murrelet, and 
salmon – examples of cumulative actions include reductions in survey and 
manage protections, Aquatic Conservation Strategy rollbacks, post-fire logging in 
LSRs, increased logging and deficiencies in Habitat Conservation Plans on the 
Elliott State Forest and Weyerhaeuser-Millicoma tree farm. 

 
BLM lands in western Oregon also play a pivotal role in connectivity between public 
lands in the Coast Range and Cascades, as well as in southwest Oregon linking the 
Klamath, Cost, and Cascade Provinces – however the majority of public lands in several 
of the locations identified by Staus et al. (zones 2, 5, 6 on Fig. 2) are unprotected (also 
see Staus et al. 2010:Figure 3).  
 
Extensive forest fragmentation in southwest Oregon and the Oregon Coast Range also 
has created dispersal barriers for species moving in search of suitable climatic refugia. In 
these locations, BLM lands represent much of the only low- to mid-elevation federal 
lands where landscape connectivity is still possible. Connectivity, and conversely forest 
fragmentation, in this context therefore needs to be analyzed for impacts to wildlife 
species covered in the chapter 6 review, particularly in a changing climate. This analysis 
is particularly relevant as there are limited – if any – opportunities to shift reserve 
boundaries in the BLM checkerboard ownership pattern of southwest Oregon in 
particular.  
 
As an example of landscape scale fragmentation on BLM lands, DellaSala et al. (2013) 
presented Google Earth images (below) of highly fragmented BLM lands in southwest 
Oregon where “ecoforestry” pilots were being proposed to log older forests for “early 
seral habitat” even though there is clearly a preponderance of low-quality early seral 
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plantations in the surroundings. Notably, the science synthesis recommends ecoforestry 
and this is one example of how agencies are applying it in the region.  
 

Landsat views of BLM pilots in southwest Oregon showing a highly fragmented 
landscape with BLM cut units (white polygons) in variable retention harvests and 
adjoining Riparian Reserve (linear polygons) in “density management” within a 
surrounding landscape of mostly early seral forest created by logging. Northwest 
units (3) are the Buck Rising pilot; other units are in the White Castle pilot. Data 
sources: Esri, Bureau of Land Management, US Department of Agriculture, i-cubed 
(DellaSala et al. 2013). 
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One of us (DellaSala) served on the USFWS recovery team (2006-08) when the team was 
asked to consider alternative reserve designs for the spotted owl. This exercise was 
constrained by lack of suitable areas to shift reserves around in highly fragmented 
ownerships and landscapes. Thus, before the chapter authors recommend shifting reserve 
designs, a specific GAP analysis, connectivity analysis, and climate refugia analysis 
needed to examine a wider array of reserve designs. Without this analysis in place, there 
is no evidence provided that alternative designs would be better than the status-quo 
reserve design.  
 
As an example of a type of GAP analysis that is exemplary of the NWFP area, Olson et 
al. (2012) incorporated climate refugia with existing reserves in the Klamath-Siskiyou 
ecoregion (including BLM and Forest Service lands). They assessed whether the existing 
reserve network was sufficient to meet fundamental conservation biology goals 
(representation, species viability, ecosystem processes, etc) in changing climate. The 
analysis demonstrated several gaps in the reserve network needed to be filled to create a 
more climate robust reserve design for the region.  
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Figure 3. Provisional microrefugia (highest priority and priority) and proposed mesorefugia corridors 
outside (numbers refer to locations described in Olson et al. 2012) of formal protected areas in the KS 
ecoregion.  
 
Olson et al. (2012) concluded that fundamental to a robust conservation strategy for the 
KS ecoregion are: (1) reduction of non-climate stressors; (2) protection and ecological 
restoration of complex landscapes; and (3) protection of climate change microrefugia. 
Under this approach, they recommended protecting 70% of remaining late-seral forest 
(all ownerships), which is much greater than the 16% currently protected (all 
ownerships). While it is not possible to achieve this level of protection across all 
ownerships, at least their analysis justifies the expansion of a reserve network on federal 
lands as consistent with robust conservation design in a changing climate. Reserves could 
also be made bigger and more representative (redundancy) to deal with climate and 
natural disturbances affects as noted above. Such a robust conservation strategy should be 
analyzed by each of the chapters pertaining to discussion of reserve design alternatives, 
including this one. 
 
VI. OTHER CONCERNS 
 
p. 12 line 6 – what is meant by “forest health” – this is a vague term and can mean 
anything.  
 
p. 18 line 2 – please cite Beschta et al. (2012) - their comprehensive analysis of grazing 
impacts showed that livestock grazing (along with elk, deer, wild horses and burros) in 
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combination with climate change were the most pervasive stressor on federal lands in the 
West.  
 
p. 19 line 8-9 – Donato et al. (2009) is important as it demonstrates patches of high-
severity fires in mixed-severity systems can support levels of species richness found in 
LS/OG. This has been documented by others as well (cite Fontaine et al. 2009-birds, 
Bond 2015-mammals, Hutto 2015-birds, Jackson et al. 2015-aquatics). 
 
p. 22 line 3 – the chapter statement about the LSR system in its current form under its 
current fire and fuels management approach is unwarranted and reflects an inherent bias 
against the NWFP reserve design. Why is this statement even needed other than if the 
authors are trying to prove a particular point/approach? Please delete it or clarify its 
relevance in relation to the citation given (Caesar et al. 2005).  
 
p. 34 lines 3-5 – the list of “alternative management approaches” is vague – riparian 
buffers are not an alternative approach – they are part of the ACS. Thinning is not an 
alternative approach as its already permitted in reserves (trees <80 yrs). Down wood, 
leave islands, and uncut blocks are all part of the matrix standards and guidelines that 
retain 15% of the cutting unit. There’s really nothing new or alternative in these 
examples.  
 
p. 39 line 11 – discussion of fisher should reference use of high-severity burn patches in 
the Sierra (Hanson 2013. The Open Forest Science Journal 6:24-30). Specifically, 
Hanson noted: 
 
“Fishers used dense, mature/old forest that experienced moderate/high-severity fire at the 
same level as unburned dense, mature/old forest, and both males and females were found 
deep inside large fires—several km from the fire perimeter. These results indicate that 
fishers may benefit from the structural complexity of such post-fire habitat for foraging. 
This suggests mixed-severity wildland fire could be restored through managed wildland 
fire in these forests.” The Hanson study should be discussed in the context of fisher 
threats noted by chapter 6 authors on p. 47 lines 1-4 that lists uncharacteristically severe 
fire as a threat without discussing this Sierra study.  
 
p. 43 line 4 – no mention of potential climate change impacts to this high-elevation cirque 
and snow-denning species (wolverine)? Why not?  
 
p. 46. The discussion of fuel treatment threats to American marten is incomplete and 
mentions the work of Moriarty et al. (2016) only in passing. Their study specifically 
addressed fuel management concerns for marten and should be elaborated on. 
Additionally, the Pacific Northwest Research Station published a document called 
“striving for balance: maintaining marten habitat while reducing fuels” – lead author 
Moriarty. In this document the authors summarize marten findings as: 
 
“They are important indicators of a forest’s biodiversity and are vulnerable to 
management activities such as fuel reduction treatments that open the forest canopy or 
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remove fallen branches and other woody debris that could fuel a wildfire. Until recently, 
the effect of these changes to stand structure on marten behavior was unknown.” 
 
Additionally, key findings of marten work in the Pacific Northwest summarized in this 
report included: 
 
 “Twenty-two martens, outfitted with GPS collars avoided openings and forest 

stands that had been treated to reduce small-diameter trees, understory plants, and 
logs in Lassen National Forest. 

 During the summer breeding and kit rearing season, martens were 1,200 times 
less likely to be detected in openings and almost 100 times less likely to be 
detected in areas structurally simplified by fuel-reduction treatments compared to 
structurally complex forest stands in the study. 

 Marten behavior was more erratic, with increased speeds and decreased 
complexity of movements, in open and simplified stands compared to forested 
and structurally complex stands. 

 Martens move 3 to 4 miles daily, which is energetically demanding and increases 
their vulnerability to predation compared to animals that have a smaller daily 
range.” 

 
We request you expand this section on marten to address fuel treatment effects.  
 
p. 47 lines 21 and 23 – this section is vague – what is meant by “some types of fuel 
treatments” and “do not exceed a particular rate and extent?” This needs additional 
specificity particularly in the context of the Hanson fisher study in the Sierra.  
 
p. 51 line 22 (Bats) – the discussion is missing relevant studies on importance of high-
severity burns in create habitat structure (large snags) for roosting and denning bats 
(Buchalaski et al. 2013).  
 
p. 56 lines 21-23 – this discussion should reference Odion et al. (2014). They simulated 
recruitment of late-seral in the context of high-severity losses over the next 40 years 
concluding that thinning in spotted owl habitat represented a loss of LS/OG 3-4 times 
greater than LS/OG fire losses.  
 
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 
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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. 2014. 
The Open Ecology J. 7:37-51) 
 
p. 57 line 2 – what is meant by “burn them up” – whole trees are not consumed by fire, 
even severe ones. The living biomass may be consumed by high-severity burns but the 
dead trees remain as legacies – they don’t just burn up in a fire! Rather, high severity fire 
creates an important pulse of legacies that can persist for decades after fire as complex 
early seral forests (Swanson et al. 2011, DellaSala et al. 2014). The statement also 
conflicts with p. 11 lines 19-22 that current rates of high severity fire in the NWFP are 
not that high compared with historical range of variation in mixed and high severity fire 
regimes (some exceptions noted). If they are not increasing, then how can the statement 
regarding “massive megafires” be made?  
 
p. 57 line 6-7 – what evidence is there of “massive megafires” occurring or having the 
potential to occur in the Pacific NW (no citation is given here)? Also, Jones et al. (2016) 
has methodological problems noted below. If you cite this study, please include this 
critique also referenced in our comments on chapters 3, 4, and 12.  
 
Repeated from our comments on Chapter 4 –  
 
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 
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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 was not what was just described. Rather, 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, 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 was foraging randomly and used the habitat type 
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. 
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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 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.” To summarize existing data: spotted owls forage in severely 
burned, unlogged stands (Bond et al. 2009; Bond et al. 2016; Comfort et al. 2016); 
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). 
 
P. 58 line 20 – what is meant by “some thinning” – be more specific please.  
 
P. 62 lines 26-27 – please add DellaSala et al. 2015b to citation lists of climate change 
downscaling relevant to the region.  
 
P. 68 line 5 – the reference to little to no harvest of LS/OG on BLM and FS lands needs 
additional discussion. BLM Medford District is still cutting or proposing to cut LS/OG 
including critical owl habitat (see DellaSala et al. 2013 and the USFWS recovery plan 
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federal losses). Additionally, this could change for the reasons noted above about BLM’s 
RMPs.  
 
P. 71 lines 10-11 – the statement about effects of wildfire as largely adverse is completely 
false and ignores decades of fire-ecology literature (summarized in DellaSala and Hanson 
2015). It also conflicts with the earlier statement about Donato et al. (2009). This 
statement reflects an inherent anti-wildfire bias that is present not only in this chapter but 
the entire science synthesis. Statements like this either need to be backed by citations and 
especially include the plethora of ecological studies on fires that have come out in the 
past decade or so that conflict with this notion.  
 
CONCLUSIONS: 
 
The survey and manage program and other protections afforded under the NWFP have 
been viewed as a deterrent to NWFP implementation rather than a necessary component 
for implementing the plan’s comprehensive framework around biodiversity. The NWFP 
has operated more like Option 1 mainly because there is no longer social license to log 
LS/OG on federal lands. FEMAT was aware of this at the time and even though they 
faced political pressures to get more logs out of Option 9, the survey and manage 
program provided a much needed conservation filter to maintain the Plan’s focus on 
ecosystem management and biodiversity conservation. We strongly disagree with the 
concluding statements of Chapter 6 
 
– “a dynamic approach addressing the long-term scheduling of forest management 
activities and potential shifting of conservation boundaries would better account for the 
influence of changing fire regimes, climate, and use of natural resources.” This statement 
simply does not represent the best available science for the region or the numerous 
conservation biology studies in the literature that still rely on fixed reserves in dynamic 
landscapes.  
 
For this statement to have been true, chapter authors would have needed to conduct a 
detailed alternative conservation designs analysis and determine whether shifting 
boundaries would better meet the ecosystem management and biodiversity conservation 
objectives of the plan compared to the approaches discussed in our comments.  
 
Specifically, if federal managers are to consider alternative designs, then they should 
conduct GAP analysis, connectivity analysis, and identify climate refugia as has been 
exemplified by regional studies (e.g., Olson et al. 2012) and then compare that to 
alternative designs. Until then, chapter authors have not presented a cogent argument for 
eliminating the coarse- (reserve) or fine- (species level) protections of the NWFP. It must 
be remembered that the NWFP is a century-long plan in only its second decade. To judge 
it as not meeting its intent or that there are better approaches based on untested shifting 
reserves and whole landscape management approaches is clearly premature.  
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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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populations and habitat. U.S. Forest Service General Technical Report PNW-GTR-648, Pacific Northwest Research 
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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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Peter B. Moyle, Ph.D. 

Professor of Fish Biology 

University of California, Davis 

Davis, California 

 

Rob Mrowka, M.S. 

Ecologist 

Center for Biological Diversity 

North Las Vegas, Nevada 

 

Peter G. Murphy, Ph.D. 

Prof. Emeritus, Distinguished Faculty 

Michigan State University 

East Lansing, Michigan 

 

K. Greg Murray, Ph.D. 

Professor of Biology 

Hope College 

Holland, Michigan 

 

Philip Myers, Ph.D. 

Professor 

University of Michigan 

Ann Arbor, Michigan 

 

Knute Nadellhoffer, Ph.D. 

Professor 

University of Michigan 

Ann Arbor, Michigan 

 

Wolf Naegeli, Ph.D. 

Senior Research Scientist Emeritus 

University of Tennessee, Knoxville 

Knoxville, Tennessee 

 

Charles R. Neal, B.S. 

Ecologist 

U.S. Dept. of Interior (retired) 

Cody, Wyoming 

 

Jay A. Nelson, Ph.D. 

Professor, Towson University 

Towson, Maryland 



John C. Nemeth, Ph.D. 

President, CGJC Enterprises 

Christiansburg, Virginia 

 

Barry R. Noon, Ph.D. 

Professor of Wildlife Ecology 

Colorado State University 

Fort Collins, Colorado 

 

Elliott A. Norse, Ph.D. 

President 

Marine Conservation Institute 

Bellvue, Washington 

 

Gretchen North, Ph.D. 

Professor 

Occidental College 

Los Angeles, California 

 

Alison Nurok, Ph.D. 

Middlebury, Vermont 

 

Dennis Odion, Ph.D. 

Department of Environmental Studies 

Southern Oregon University 

Ashland, Oregon 

 

Charles Olmsted, Ph.D. 

Professor Emeritus 

University of Northern Colorado 

Greeley, Colorado 

 

Theodore J. Papenfuss, Ph D. 

Research Scientist 

University of California, Berkeley 

Berkeley, California 

 

Michael S. Parker, Ph.D. 

Professor of Biology 

Southern Oregon University 

Ashland, Oregon 

 

Gustav Paulay, Ph.D. 

Professor & Curator 

University of Florida 

Gainesville, Florida 

Barbara L. Peckarsky, Ph.D. 

Honorary Fellow and Adjunct Professor 

University of Wisconsin, Madison 

Madison, Wisconsin 

 

David A. Perry, Ph.D. 

Professor Emeritus 

Oregon State University 

Taos, New Mexico 

 

Steven Phillips, Ph.D. 

Research Scientist 

AT&T 

New York, New York 

 

Anna Pidgeon, Ph.D. 

Assistant Professor 

Univ. of Wisconsin, Madison 

Madison, Wisconsin 

 

Stuart Pimm, Ph.D. 

Doris Duke Professor of Conservation 

Duke University 

Durham, North Carolina 

 

Tony Povilitis, Ph.D. 

Director 

Life Net Nature 

Willcox, Arizona 

 

Jessica D. Pratt, M.S. 

University of California, Irvine 

Costa Mesa, California 

 

James J. Provenzano, M.A., C.Ph. 

President 

Clean Air Now 

Los Angeles, California 

 

Robert Michael Pyle, Ph.D. 

Founder 

Xerces Society 

Gray's River, Washington 

 

 

 



Ted K. Raab, Ph.D. 

Senior Investigator 

Carnegie Institution of Washington 

Stanford, California 

 

Gurcharan S. Rahi, Ph.D. 

Associate Professor 

Fayetteville State University 

Fayetteville, North Carolina 

 

John T. Ratti, M.S., Ph.D. 

Research Professor (retired) 

University of Idaho 

New Meadows, Idaho 

 

Michael Reed, Ph.D. 

Tufts University 

Medford, Massachusetts 

 

Marcel Rejmanek, Ph.D. 

Professor 

University of California, Davis 

Davis, California 

 

Michael S. Rentz, Ph.D. 

Duluth, Minnesota 

 

Tina Rhea, M.S. 

Greenbelt, Maryland 

 

Fred M. Rhoades, Ph.D. 

Research Associate 

Instructor of Biology(retired) 

Western Washington University 

Bellingham, Washington 

 

Ann F. Rhoads, Ph.D. 

Senior Botanist 

Morris Arboretum, Univ. of Pennsyvania 

Philadelphia, Pennsylvania 

 

David W. Roberts, Ph.D. 

Professor 

Montana State University 

Bozeman, Montana 

 

Dina Roberts, Ph.D. 

Conservation Biologist 

Vancouver, Washington 

 

Javier A. Rodriguez, Ph.D. 

Associate Professor 

University of Nevada, Las Vegas 

Las Vegas, Nevada 

 

Gary W. Roemer, Ph.D. 

Associate Professor 

New Mexico State University 

Las Cruces, New Mexico 

 

Garry Rogers, Ph.D. 

President 

Agua Fria Open Space Alliance 

Humboldt, Arizona 

 

Thomas Rooney, Ph.D. 

Associate Professor 

Wright State University 

Dayton, Ohio 

 

Terry L. Root, Ph.D. 

Senior Fellow 

Stanford University 

Stanford, California 

 

Jon Rosales, Ph.D. 

Associate Professor 

St. Lawrence University 

Canton, New York 

 

Robert K. Rose, Ph.D. 

Professor Emeritus 

Old Dominion University 

Norfolk, Virginia 

 

Amy Y. Rossman, Ph.D. 

Research Leader 

Mycological Society of America 

Beltsville, Maryland 

 

 

 



Eric J. Routman, Ph.D. 

Professor of Biology 

San Francisco State University 

San Francisco, California 

 

Matthew Rubino, M.S. 

Research Associate 

North Carolina State University 

Raleigh, North Carolina 

 

Scott D Russell, Ph.D. 

George Lynn Cross Research Professor 

University of Oklahoma 

Norman, Oklahoma 

 

Robin S. Salter, Ph.D. 

Associate Professor of Biology 

Oberlin College 

Oberlin, Ohio 

 

D. Scott Samuels, Ph.D. 

Professor of Biological Sciences 

University of Montana 

Missoula, Montana 

 

Melissa Savage, Ph.D. 

Director, Four Corners Institute 

University of California, Los Angeles 

Santa Fe, New Mexico 

 

Paul Schaeffer, Ph.D. 

Assistant Professor 

Miami University 

Oxford, Ohio 

 

Ruth G. Shaw, Ph.D. 

Professor 

University of Minnesota 

St. Paul, Minnesota 

 

Thomas W. Sherry, Ph.D. 

Professor 

Ecological Society of America 

American Ornithologists Union 

New Orleans, Louisiana 

 

Jack W. Sites, Jr., Ph.D. 

Maeser Professor and Curator 

Brigham Young University 

Provo, Utah 

 

William R. Skinner, Ph.D. 

Professor of Geology (retired) 

Oberlin College 

Oberlin, Ohio 

 

Douglas P. Smith, Ph.D. 

Professor 

California State University, Monterey Bay 

Seaside, California 

 

Nicholas J. Smith-Sebasto, Ph.D. 

Executive Director 

Kean University Center for Sustainability 

Union, New Jersey 

 

John Sovell, M.S. 

Senior Researcher 

Colorado State University 

Fort Collins, Colorado 

 

Georgeanne Spates, M.S. 

Wildlife Refuge Manager (retired) 

Quogue Wildlife Refuge 

Southold, New York 

 

Timothy P. Spira, Ph.D. 

Professor 

Clemson University 

Clemson, South Carolina 

 

Richard Steiner, M.Sc. 

Conservation Biologist 

University of Alaska (retired) 

Anchorage, Alaska 

 

Alan Stemler, Ph.D. 

Professor Emeritus 

University of California, Davis 

Davis, California 

 

 



Glenn R. Stewart, Ph.D. 

Professor Emeritus of Biological Sciences 

Ca. State Polytechnic University, Pomona 

Pomona, California 

 

Christopher Still, Ph.D. 

Associate Professor 

University of California, Santa Barbara 

Santa Barbara, California 

 

Stephen F. Stringham, Ph.D. 

President, WildWatch LLC 

University of Alaska 

Soldotna, Alaska 

 

James R. Strittholt, Ph.D. 

President/ Executive Director 

Conservation Biology Institute 

Corvallis, Oregon 

 

C. F. Sturm, M.D., M.S. 

Research Associate 

Murrysville, Pennsylvania 

 

John D. Styrsky, Ph.D. 

Associate Professor of Biology 

Lynchburg College 

Lynchburg, Virginia 

 

Steven Swartz, Ph.D. 

Senior Scientist 

Cetacean Research Associates 

Darnestown, Maryland 

 

John W. Terborgh, Ph.D. 

Research Professor 

Duke University 

Durham, North Carolina 

 

Stephen T. Tettelbach, Ph.D. 

Professor of Biology 

Long Island University 

Brookville, New York 

 

 

 

Edward Thornton, Ph.D. 

Professor of Chemistry 

University of Pennsylvania 

Swarthmore, Pennsylvania 

 

Phil Tonne 

Senior Collection Manager 

University of New Mexico Herbarium 

Albuquerque, New Mexico 

 

Paul F. Torrence, Ph.D. 

Emeritus Prof. of Chemistry & Biochemistry 

Northern Arizona University 

Flagstaff, Arizona 

 

Vicki Tripoli, Ph.D. 

Ashland, Oregon 

 

Rick Van de Poll, Ph.D. 

Principal 

Ecosystem Management Consultants, LLC 

Center Sandwich, New Hampshire 

 

Mike Vandeman, Ph.D. 

San Ramon, California 

 

David R. Vann, Ph.D. 

University of Pennsylvania 

Philadelphia, Pennsylvania 

 

Mark D. Varien, Ph.D. 

Research and Education Chair 

Crow Canyon Archaeological Center 

Cortez, Colorado 

 

Scott Veirs, Ph.D. 

President 

Beam Reach Marine Science School 

Seattle, Washington 

 

Eric von Wettberg, Ph.D. 

Assistant Professor 

Florida International University 

Miami, Florida 

 

 



Faith M. Walker, Ph.D. 

Research Fellow 

Northern Arizona University 

Flagstaff, Arizona 

 

Gregory P. Walker, Ph.D. 

Professor 

University of California, Riverside 

Riverside, California 

 

Don Waller, Ph.D. 

Professor of Botany 

University of Wisconsin 

Madison, Wisconsin 

 

David O. Wallin, Ph.D. 

Professor 

Western Washington University 

Bellingham, Washington 

 

Richard T. Ward, Ph.D. 

Emeritus Professor 

Colorado State Univesity 

Fort Collins, Colorado 

 

Gerald J. Wasserburg, Ph.D. 

Prof. of Geology & Geophysics Emeritus 

California Inst. of Technology 

Florence, Oregon 

 

Vicki Watson, Ph.D. 

Professor, University of Montana 

Missoula, Montana 

 

Kenneth Weiss, Ph.D. 

Evan Pugh Professor Genetics 

Penn State University 

University Park, Pennsylvania 

 

Orion Z. Weldon, Ph.D. Candidate 

Rutgers University 

New Brunswick, New Jersey 

 

David F. Whitacre, Ph.D. 

Instructor 

Treasure Valley Math and Science Center 

Boise, Idaho 

 

Norris H. Williams, Ph.D. 

Curator 

Gainesville, Florida 

 

Mark A. Wilson, Ph.D. 

Professor of Geology 

College of Wooster 

Wooster, Ohio 

 

Shaye Wolf, Ph.D. 

Kensington, California 

 

Steven Yanoff, M.S. 

Ecologist 

White Oaks, New Mexico 
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