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January 20, 2017 
 
Attention: Northwest Forest Plan Science Synthesis 
 
Re: Comments on Chapter 3 (Old Growth, Disturbance, Forest Succession) 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, that has not yet occurred, and as discussed below for 
chapter 3, as numerous scientific publications are not even mentioned (and thus not incorporated 
into the Plans) despite their substantial relevance to the Plans, as is necessary under the Planning 
Rule. In particular, we would like to call your attention to the following issues where there are 
additional discrepancies in the information provided in the chapter synthesis: 
 

1. The fire section in general is biased, misses important publications, misinterprets and 
inappropriately critiques published literature (see Baker and Hessburg discussion below) 
that does not agree with the views of the chapter authors, and incorrectly classifies fire 
regimes in several instances.  

2. Without any analysis and a limited review of the literature, the authors only considered 
the current reserve system and whether shifting boundaries or large-landscape active 
management would work better in dynamic areas. There was no consideration given to 
increasing the size of the reserves to accommodate disturbances or expanding the 

                                                      
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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reserve network by: (1) adding more reserves to fill the gaps (i.e., this is fundamental to 
conservation biology approaches and reserve design evaluations but it was not addressed 
in Chapter 3); (2) eliminating matrix logging by protecting remaining LS/OG while 
holding the reserves constant; and (3) whether it is even possible to move reserves in 
certain landscapes where federal lands are constrained or fragmentation is extensive (e.g., 
southwest Oregon, Oregon Coast Range, southwest Washington). In one instance, the 
chapter authors misrepresent fundamental conservation biology approaches stating that 
“the efficacy of reserves as the sole basis for conserving biodiversity has been challenged 
by a number of authors.” This is an oversimplification and narrow interpretation of 
reserve design principles. It is standard practice for conservation biology approaches to 
include reserves along with buffers of increasing human use. This practice has been in 
place at least since the early 1990s – see Noss and Cooperrider 1994 – and the concept of 
reserve designs in the NWFP area is reviewed by DellaSala et al. 2015 as still valid in 
dynamic landscapes.  

3. There is no discussion of the importance of reducing management stressors that act in 
concert with climate change, including what has been noted as the most pervasive 
stressor on public lands across the West –unprecedented cumulative impacts of livestock 
grazing and climate change (see Beschta et al. 2014). As it stands the authors view 
restoration as a black and white issue – thin or no thin – not a comprehensive approach 
that includes eliminating stressors from intensive logging, grazing, mining, ORVs, 
invasives, biomass harvest, instream diversions, and roads – all of which can influence 
fire regimes. While these are individually addressed, the importance of cumulative 
anthropogenic disturbances (see Paine et al. 1999) can push ecosystems over disturbance 
thresholds and into novel states that are undesirable for biodiversity.  

4. The discussion of active management includes impacts but then dismisses them as 
tradeoffs for achieving what are believed to be fire resilient forests even though many of 
the tradeoffs (impacts) would be far worse than the ecosystem benefits of mixed-severity 
fires. For instance, there is no acknowledgment of Odion et al. (2014) that study that 
determined whether thinning would result in more habitat to owls from fire prevention 
compared to fire effects over a four-decade period. Their work demonstrated that when 
accounting for natural recruitment of older forests thinning actually may result in a 3-8 
fold decrease in owl habitat compared to fire. Thus, it cannot be assumed that thinning is 
a simple tradeoff with short-term impacts to owls as loss of habitat from thinning is likely 
to contribute to the ongoing downward spiral of spotted owl populations. 

5. The discussion misrepresents the precautionary principle2 by falsely interpreting it as “no 
action,” which conflicts with widely accepted definitions of its application. If the authors 

                                                      
2 The Precautionary Principle in part derives from the Rio Conference in 1992. Principle 15 of the Rio 
Declaration notes: "In order to protect the environment, the precautionary approach shall be widely applied by States 
according to their capabilities. Where there are threats of serious or irreversible damage, lack of full scientific 
certainty shall not be used as a reason for postponing cost-effective measures to prevent environmental 
degradation.” Suffice to say, there is nothing in the principle that says it means “no action, “ rather that the burden of 
proof is on the proponent to demonstrate no harm (more like the Hippocratic oath of a doctor). Given the lack of 
scientific consensus on much of the thinning provisions noted, the chapter author have not sufficiently demonstrated 
that the tradeoffs to spotted owls from thinning are less than the effects of the natural disturbance events on owl 
habitat. That is not to say that no action is the proper interpretation but that you have underestimated the severity of 
impacts and have clearly misrepresented the meaning and spirit of the precautionary principle as no action. Given 
the spotted owl is declining throughout its range and the owl recovery plan provisions on thinning were heavily 



 
 

3

are aware of how this principle is being used to argue for “no action” then they should 
cite as example of its regional use in this fashion. No-one that we are aware of in the 
conservation biology world or the regional environmental community is using the 
principle of no action. A better interpretation of the principle is that is must be shown by 
proponents of any active management action that it will not result in long-term harm to 
species or ecosystems of concern. Given that Odion et al. (2014) actually tested whether 
active management was a short-term impact to owls that study should have been provided 
as a basis for proceeding with caution as active management proponents in spotted owl 
habitat have yet to demonstrate the impacts are short-lived. That is more of a proper use 
of the principle, which does not imply no action as reflected in a related publication by 
Hansen et al. 2010 that includes more comprehensive restoration measures then thinning 
alone.  

6. The notion that the NWFP is somehow constrained by its principle focus on late-seral 
forests is an overgeneralization that misses the integration of several related fire policies 
that federal managers can easily apply for accomplishing what the chapter authors are 
wanting on early seral. For instance, there are numerous provisions in the NWFP 
standards and guidelines on fire management (see below), the National Cohesive Fire 
Management Policy guides federal management on fire, and the 2012 forest planning rule 
emphasizes ecosystem integrity that allows federal managers to manage wildland fire, 
which, in turn, would provide for high quality early seral forests if managers are 
restrained from post-fire logging. That is to say, is the problem with the NWFP or is it 
with federal managers suppressing fires or salvaging late-seral forests (even in the 
reserves) after fire that constrains high quality seral habitat? Certainly, federal agencies 
have the authorities and the know how to achieve ecosystem management objectives of 
the NWFP via fire management. We therefore suggest that you cross-link related fire 
policies to your discussion of the NWFP and early seral habitat.   

 
Based on the reasons stated (particularly #6), we disagree with the following statement in 
Chapter 3 as unwarranted and inconsistent with current forest management policies that are 
complimentary to the NWFP: 
 
Although the LSRs are providing for late successional/old growth forest conservation, new 
science and increased understanding of fire regimes and climate change indicates that focusing 
on dense older forest as the primary conservation goal across the entire NWFP area will likely 
have unintended consequences in terms of diversity of successional stages, and outcomes that 
are better aligned with fire-dependent ecosystems, including increased resilience to fire and 
climate change, and biotic disturbance. (p. 118).  

The science synthesis also failed to recognize that LSRs were expected to offer benefits not only 
to terrestrial 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 

                                                                                                                                                                           
criticized this warrants the appropriate use of the caution and informed prudence provisions of the precautionary 
principle in owl habitat and in reserves with trees >80 years given the science is far from settled.  
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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. 
 
I. FIRE REGIME CRITIQUE AND SUGGESTIONS 
 
Overall, this is a limited and biased summary of the science regarding fire regimes and forest 
structure in NWFP forests largely because: (1) the findings appear or are even admittedly 
subjective, (2) where there is scientific debate, the text presents one side of the debate and omits 
or denigrates opposing views, and (3) there is an appearance that scientific evidence has been 
selected to forge a narrative that diminishes the value of the NWFP.  
 
We agree with the authors that mixed-severity fires are now more widely recognized as the 
predominant fire regime in much of the planning area and that eliminating all high-severity fire 
patches from forests would not be appropriate in predominately low-severity or mixed-severity 
regimes. However, the statement that high severity is “not the only level of fire severity that 
produces pulsed cohorts of tree regeneration” needs consideration of other factors unique to 
high-severity fires (DellaSala and Hanson 2015). In particular, high-severity disturbances in 
older forests are the only way to produce pulses of snags and down logs that can sustain 
ecosystems for decades and that produce high-quality or complex early seral forests (Swanson et 
al. 2011, DellaSala et al. 2014). Thus, the debate over high-severity patches now appears to have 
shifted to patch sizes and HRV and that is more difficult to nail down given the lack of datasets 
that reach back farther than the MTBS dataset (1984). Clearly, historical fires, including 
exceptionally large ones (e.g., the 1910 “big burn” in the Rockies) produced very large patches 
of high-severity fires and associated pulses of biological legacies. High-severity patches also 
have levels of avian richness and abundance comparable to old-growth forests (Fontaine et al. 
2009) and are important to many bat species (Buchalski et al. 2013) dependent on the snag 
component. Thus, we recommend that you give greater consideration to incorporation of high-
severity fire patches as an essential component of managing for ecosystem integrity.  
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Using methodologies and MTBS datasets analyzed by Bradley et al. (2016) for high severity 
fires, we were 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 
 
Additional Fire Concerns and Misrepresentations of Baker’s Work – p. 14. The manner in which 
the map was created was apparently subjective, and appears to represent the authors’ personal 
choices rather than a comprehensive review and weighing of the scientific evidence. Why, for 
example, did you not use the Plummer and Thompson maps, which provide actual evidence, in 
classifying fire regimes? Why not characterize the dry forests of the eastern Cascades as having a 
contested fire regime, and explain the scientific basis for the contrasting perspectives, rather than 
“choose” a low-severity regime? This leaves the map with a weak scientific foundation, as the 
authors appear to have just made unsubstantiated choices. This negative impression of the fire 
regimes is supported by the conclusion (p. 113 lines 21-24) that: “We developed an interim 
(...subject to revision following more analysis)...fire regime map...” The time to do that analysis 
was before, not after, presenting it as science.  
 
Similarly, on p. 31, the authors say “many of the mixed severity areas of northern California 
have been mapped in our classification into the high frequency, low severity regime” Why–no 
reason is given for this. This is highly subjective. 
 
p. 20 line 10. Also no science: “might be between 35 to 50 years” with no citation of evidence? 
Speculation it seems. 
 
p. 25 lines 1-11. Why is there no review here of the evidence in both Hessburg et al. (2007) and 
Baker (2012) that contrasts with the summary here? Those two studies agree that these 
landscapes were not dominated by open forests. This is a highly biased summary to leave out 
these two large-scale studies that present congruent evidence across very large land areas.  
 
p. 33 lines 13-17. The authors do not cite Baker (2012) or Hessburg et al. (2007), who both 
certainly do not support “Areas of passive and active tree torching” as the sole source of 
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landscape diversity in this regime. The authors do cite Hessburg et al. (2007), but then ignore the 
evidence it presented that mixed- and high-severity fires were common or dominant in this 
regime and these forest types, not just “passive and active tree torching” at all. This section from 
line 4 p 33 to line 5 p. 34 is a selective and biased presentation of the available scientific 
evidence about mixed-severity fires, completely omitting the important and well-documented 
effects of extensive high-severity fire patches in this regime from these two studies (Hessburg et 
al. 2007, Baker 2012). Complete omission of contrasting evidence is not good science.  
 
p. 36 lines 9-10. Again, a summary of fire return intervals with no citation of evidence. Also, the 
authors do not seem to understand that most reports of fire return intervals are for mean 
composite fire intervals. These do not represent the rate that fire actually burned across these 
landscapes or the mean interval between fires at any point in the landscape, both of which were 
likely much longer than these reported intervals (Baker and Ehle 2001). This explanation should 
be added, or the authors will appear to not understand these statistics and the public will be 
misled about how often fires actually burned across these landscapes. 
 
p. 36 lines 16-30. First, there is very substantial evidence, that agrees across two independent 
studies covering large land area (Hessburg et al. 2007, Baker 2012), that these forests did not at 
all have only a historically frequent, low-severity fire regime. Exclusively low-severity fire was 
found over only 23.5% of Baker’s (2012) 398,217 ha dry-forest study area in the eastern Oregon 
Cascades and 22% of the 112,115 ha of dry forests studied in eastern Washington and Oregon 
(Hessburg et al. 2007). This extensive and congruent evidence is omitted and, as a result, a false 
narrative is created about the historical fire regime in these forests.  
 
p. 37 lines 13-30. Again, contrasting evidence is ignored. The evidence about shade-tolerant 
trees in Baker (2012) was missed. Baker (2012 Fig. 2) shows that fir concentrations were not 
associated with particular aspects or slope positions, based on a large dataset across a large land 
area. Fir concentrations were instead slightly more common than expected on steeper slopes and 
at high elevations. This evidence is from direct records by the surveyors at section corners. It 
does not support the authors’ statements, and should be presented here, along with a revised 
synopsis that uses this evidence. 
 
p. 40 Figure 13 top and p. 41 top. These photos are interpreted to represent a low severity and 
mixed severity fire regime, but the large amount of open area, with apparently shrubs and young 
trees, instead suggests preceding mixed-severity fire or fires with substantial high-severity 
patches. The bottom panels, if so, represent mostly forest recovery from mixed- to high-severity 
fires. Since this possibility cannot be excluded, it should certainly be presented and the 
interpretation of the pictures changed to include this possibility. Without field verification or 
other evidence, there is no way to be sure what these paired pictures represent. 
 
p. 42 lines 1-4. This again omits contrasting evidence. Baker (2012) and Baker (2014 Sierra 
GLO study) both presented evidence from early studies that shrubfields also could definitely be 
created by high-severity fires in forests. This paragraph should summarize both sets of evidence, 
which together indicate that shrubfields could be created by high-severity fires in forests and in 
other cases were certainly long-persisting. Otherwise, this remains a highly-biased selection of 
evidence to support one side of a situation where the evidence actually supports both sides. 



 
 

7

 
p. 42 lines 9-26. This section again omits key evidence, the landmark study of Hessburg et al. 
(2007) that first found, from studying a large land area, that the historical fire regime in dry 
forests of eastern Washington and Oregon was 22% low severity, 59% mixed severity, and 20% 
high severity. Why is this key study omitted entirely in this section? One of the chapter 3 authors 
is Hessburg himself! 
 
Given this very large study, the conclusion made on lines 16-20 is certainly not supported, that 
“the preponderance of scientific evidence supports the hypothesis that the historical disturbance 
regime of most dry ponderosa pine types and many areas of mixed conifer types was short 
interval, low severity and moderate severity fire with areas of high severity fire typically 
occurring in small patches covering less than 20 percent of the fire areas on average.” I hope the 
authors of this Chapter 3 are aware that, to be credible, you do need to present and incorporate 
evidence from Hessburg et al. (2007). And, many of the findings of Hessburg et al. (2007) are 
supported by Baker (2012) and vice versa. 
 
The only way you could create a fiction, as you did whether by accident or intention in this 
section, was to ignore Hessburg et al. (2007), as you did, and then point to a “preponderance” of 
counter-evidence, but actually present none of this counter-evidence at all in this section. Where 
is all this evidence? This is not good science the way it is written, but instead it has the 
unfortunate appearance of a highly biased selection of evidence. 
 
p. 44 lines 5-12. Another fiction...Baker did not argue that areas of high-density forests “should 
be interpreted as areas that experienced high-severity fires.” It is quite clear in Williams and 
Baker (2012) and in Baker (2012) that high-severity fire was calibrated with tree-ring 
reconstructions of fire severity and forest structure, which showed that high-severity fire can 
be accurately modeled by “small conifers > 50% of total trees and large conifers < 20% of total 
trees” (Baker 2012 p. 9). There is nothing in this calibration that includes tree density and this is 
not an “interpretation” but instead a calibrated model, and the model was both calibrated and 
validated, as is also explained on p. 9-10 in Baker (2012). This whole section is just plain wrong.  
 
p. 44 lines 10-12 and p. 45 lines 5-12. Still another fiction: “The key assumptions in the logic of 
Baker (2012) are: 1) only high-severity fire in forests can produce high-density areas of 
understory trees,” As quoted directly above this comment, Baker (2012) did not link high-density 
areas of understory trees to high-severity fires at all. Tree density was not a criterion and the 
definition was not an “assumption” but instead the result of calibrating the model versus tree-ring 
reconstructions. P. 45 lines 5-12 is irrelevant to the Baker (2012) model, as “pulse cohorts of tree 
regeneration” were not how high-severity fire was identified at all. 
 
p. 44 line 12, p. 45 lines 1-2 and 21-30, p. 46 lines 1-13. The authors do not identify which 
township south of Sisters they used in their precipitation analysis. They imply something is 
wrong without presenting evidence that can be validated by repeating their analysis. But, it is 
also quite a stretch to say that “To test this hypothesis...” (Lines 23-24 p. 45), when in fact n = 1 
for each treatment. That is not an adequate test of anything. Moreover, the authors also imply 
that if a stand contained grand fir (p. 46 line 2), that is not dry mixed conifer, which is certainly 
not correct relative to widespread use, assuming the stand is dominated by ponderosa pine. 
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Notably, Baker removed section corners and lines where white fir/grand fir were common (Baker 
2012 p. 5) and there was not abundant pine-- so no there is little likelihood that the historical 
forest type was mid-identified as dry mixed conifer, when it was moist mixed conifer, as implied 
here. There is plenty of dense dry forest north of Sisters and in the Klamath Falls area (Baker 
2012 Figure 1) that is not just in moist areas or because of pumice/lodgepole pine. Your 
interpretation of Baker’s work is therefore incorrect and needs to be changed in the synthesis.  
 
Regarding the pumice zone, it is certainly true that high-density areas contained some flats with 
lodgepole pine. That is explicitly stated in Baker (2012 p. 5), and is discussed on p. 11, but of 
course this is pretty much just in the central zone. There is no way to treat fire regimes in that 
central zone without including lodgepole as a component of the historical setting.  
 
p. 46 lines 10-12. This summary statement is not supported, as explained above. 
 
p. 46 lines 22-23. The authors should explain the scientific basis for this being “not surprising” 
by presenting the evidence from Hessburg et al. (2007) and Baker (2012) that the average 
amount of historical high-severity overall was 22% of the dry-forest land area in the Hessburg et 
al. study area and was 16% of the ponderosa and 23% of the mixed-conifer in the Baker (2012) 
study area. These are the expected percentages across both large and small landscapes; there is 
no distinction as implied here.  
 
p. 46 lines 26-28. Hagmann et al. (2013, 2014) cannot be extrapolated to the larger eastern 
Cascades study area, as it was focused in areas with timber inventories, where the reason for the 
inventories was to prepare for logging contracts. These are the places with abundant large trees 
because they did not burn in high-severity fires in the preceding century or more, thus a strongly 
biased sample of larger landscapes.  
 
p. 48 lines 1-2. This summary is not supported; it’s false as explained above. All you need to do 
to see that this is a false summary is look at the abundant evidence in Hessburg et al. (2007) and 
Baker (2012), which you oddly omitted. 
 
p. 49. Why did you not review and cite the evidence in Baker (2015a) that does actually support 
what you are saying here? It is the only source that provides comprehensive evidence about the 
recent rate of high-severity fire in dry forests in the PNW relative to historical rates. 
 
p. 49 lines 13-15. This is an incorrect interpretation of fire-return intervals, which are nearly 
always mean composite fire intervals. Mean CFIs definitely do not show how often “most of 
this regime would have burned at least once...” It is widely known and not at all contested that 
fire-return intervals/mean CFIs only indicate how often a fire burned somewhere in a study area, 
not at all how often the whole study area burned at least once, which was almost always 
substantially longer. Here is a quote from Lombardo, Swetnam, Baisan, and Borchert (2009 Fire 
Ecology 5 p. 52) that explains this: “...the composite MFIs are not equivalent to average point 
fire intervals, population mean fire intervals or natural fire rotation. They are an estimation of 
average intervals between fires of any size, or of an estimated size class, occurring anywhere 
within a study area.” 
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p. 51 lines 7-9. You have not shown that higher densities reported by Baker (2012) are the result 
of the inclusion of wetter environments in general (since n=1 in each of the two cases compared), 
and Baker explained in the article that he excluded moister forests so that the dataset actually 
represents the drier end of the full dry mixed-conifer spectrum. This statement should be 
removed as it is unsupported. 
 
p. 51 line 6. The correct number is not 247 trees/ha, but 249 trees/ha overall. However, more 
important for comparison is the median overall of 214 trees/ha. For the ponderosa pine area 
studied by Munger, the correct median number is 195 trees/ha or 79 trees/acre. 
 
p. 51 lines 10-20. This is also a biased presentation of the evidence. Why is it OK to compare 
Baker (2012) density estimates to Munger (1917) estimates, implying something is wrong with 
Baker (2012), but not do the same with the Hagmann et al. (2014) estimate? For the Baker 
(2012) estimates, the median as explained above was 79 trees/acre, which is 1.44 times the 55 
trees/acre for Munger cited on line 14. But, for Hagmann et al., their estimate of mean tree 
density was 27 trees acre, which is 0.49 times the 55 trees/acre for Munger. The correct 
conclusion from fair comparisons is that neither Baker (2012) nor Hagmann et al. (2014) agree 
with Munger (1917), but if anything Baker (2012) is closer. On lines 18-20, this is what should 
be said, not that Baker (2012) is difficult to reconcile with these other studies. If anything, 
Hagmann et al. (2014) is the one that is difficult to reconcile with Baker and Munger.  
 
p. 55 lines 22-23. In general the material preceding this seemed to capture the range of evidence 
in the cited studies pretty well, but these two lines are not supported. No empirical evidence is 
yet presented or reviewed that shows “that the proportion of high severity fire in fire frequent 
regimes may be somewhat higher than it was historically.” That should be omitted completely 
here, at least until some evidence is presented. 
 
p. 58 lines 1-22. At least evidence is presented, but this is a highly biased selection and the two 
large studies that were omitted do not support the summary on lines 1-2. Hessburg et al. (2007) 
and Baker (2012) are right in the area of interest, cover very large land areas and are in general 
agreement that the percentage of high-severity fire in the historical fire regimes of dry forests 
was similar between the two study areas overall, 20% in the Hessburg et al. study area, and 16% 
in ponderosa and 23% in mixed conifer in the Baker (2012) study area. Of course there is more 
variability among the regions in both studies. But, the recent fraction burned at high severity is 
shown in Baker (2015a) as a mean of 14.6% in ponderosa and 21.9% in mixed conifer, little 
different from the historical findings of Hessburg et al. and Baker. Why was this evidence not 
presented?   
 
p. 62 lines 10-21. This section begs the question–why did the previous sections in the manuscript 
not review in similar detail (as the tree-ring and inventory evidence) the paleo-ecological 
evidence about historical fire regimes. This should definitely be added to the preceding sections. 
 
p. 80 lines 17-18. Not true, there is considerable evidence in Hessburg et al. (2007) and Baker 
(2012, 2015b) about patterns of old growth across landscapes and patterns of other successional 
stages. You just did not review these key sources. 
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p. 80 lines 19-22. This is an old idea that was refuted by Hessburg et al. (2007) and Baker 
(2012), which do not support the idea that denser forests were rare and confined to topo-edaphic 
refugia. Please present the findings of Hessburg et al. and Baker here as counter-evidence that 
this idea no longer is supported. 
 
p. 80 lines 24-26. There is no empirical evidence to support this. Available fuels are already 
sufficiently connected, once fire weather becomes extreme, so that barriers to fire spread are 
limited, and the fact that the forest is old does not mean that fuel connectivity is increased 
beyond what it is in younger forests. 
 
p. 81 lines 19-21. Please include Baker (2012) in this list, as this paper certainly addresses 
restoration. 
 
p. 95 lines 17-19. As shown by Rhodes and Baker (2008 Open Forest Sci. J 1:1-7), these kinds of 
treatments have a low probability of affecting fire regimes. Moreover, high-severity fire is 
recently operating at rates in dry PNW forests that are well below historical rates (Baker 2015a), 
so this statement is not supported.  
 
p. 96 lines 11-17. This section is so vague and ambiguous that it has no value. No science is cited 
and the statements have no supporting evidence at all. It should just be omitted.  
 
p. 100 lines 26-28. Baker (2012) also belongs in this list, along with a summary of proposed 
restoration actions.  
 
p. 100 line 26 to p. 101 line 26. This whole section is highly biased and focused on just active-
management thinning programs of the federal agencies. It needs to be infused with other idea, as 
can be found in Baker (2012), and Section 3 of DellaSala and Hanson (2015). Please provide a 
detailed review of these sources here and integrate the evidence and ideas into this discussion so 
it is not just thinning and prescribed burning programs of federal agencies.  
 
p. 100 lines 7-8. Please present and review the findings of Baker and Williams (2015 Frontiers in 
Ecology and Evolution 2, article 88), which shows that the proposal here of “thinning stands for 
resilience to drought and fire will require very low densities, especially of small trees and 
shifting composition to fire and drought tolerant species” is a bad idea. Larger trees are most 
vulnerable to drought and it is exactly the smaller trees and a diversity of species of small trees 
that provide advance regeneration and higher survival most needed to hedge against adverse 
effects of severe droughts and beetle outbreaks. Also, this study shows that insect outbreaks are a 
much greater recent threat to dry forests than are severe fires, thus more attention is warranted to 
retaining smaller trees, not removing them. 
 
p. 102. This goal of reducing rapidly spreading large fires is completely antithetical to 
widespread and well-documented scientific understanding that a very high percentage of total 
burned area in historical fire regimes around the world comes from the few percent of fires that 
are very large (reviewed in Baker 2009 fire book). Large fires by their nature become large by 
spreading relatively rapidly and because they typically burn under the influence of high wind or 
other extreme weather conditions, it is not unusual for them to also have mixed- and high-
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severity fire as a component. Thus, it is difficult to understand why this chapter would propose 
that it would be ecological restoration to “reduce the likelihood of rapidly spreading large fires” 
since that is primarily how fire regimes operate. Please remove this mistaken perspective, as it 
could not possibly be shown to represent ecological restoration in any fire regime, and it would 
certainly have adverse ecological impacts.  
 
Historic fire regimes of Klamath and California Cascades seem to contradict the authors own 
publications – on page 14, the chapter authors refer to these regions as having historical regimes 
of frequent, low severity fire when, in fact, Perry et al. 2011:Fig. 3 refers to these same regions 
as displaying mixed-severity fire effects (also see published work by Donato et al. 2009 and 
citations in Chapter 3 p. 33 on mixed severity in the eastern Cascades). While we agree that fire 
regimes are more of a gradient, it is confusing that the same region could be placed in different 
regime types in different parts of the document.  
 
Historic fire regimes of the lower elevations of the eastern Cascades from Washington to 
California (Klamath Mounts south of Roseburg) seem to conflict with prior publications – p. 24 
places this region in frequent, low-severity fire regimes. However, Hessburg et al. 2007 indicated 
that for eastern Washington Cascades the “evidence for low severity fires as the primary 
influence, or of abundant old park-like patches, was lacking in both the dry and moist mixed 
conifer forests.” If there is an elevational difference, the chapter authors need to state this as to 
why this regime classification differs from the published work. Further, Hessburg et al. 2016 
include the same areas in their definition of mixed severity, although again maybe there is an 
elevational influence that needs incorporation to clarify.  
 
Estimates of historical amounts of old growth are missing prior publications, particularly 
Strittholt, J.R., D.A. DellaSala, and H. Jiang. 2006. Status of mature and old-growth forests  
in the Pacific Northwest, USA.  Conservation Biology 20:363-374. This publication included 
ecoregional estimates of LS/OG using 1930s historic mapping, General Land Office plat maps, 
and vegetation reconstructions. Why was it not included?  
 
Successional dynamics in the Klamath-Siskiyou region described as low-severity and mixed-
severity seem to conflict with other published accounts (p. 39) – other published studies have 
classified this region as mixed severity (Odion et al. 2004-cited in Chapter 3, Odion et al. 2014–
cited in Chapter 3, Perry et al. 2011). Fire regimes in this ecoregion are governed primarily by 
topographic gradients and fire weather resulting in large and small high-severity fire patches 
(<20% typically) and higher amounts of low and moderate severity large and small patches. 
Thus, please explain why you have included low-severity – is this restricted to the foothills/low 
elevations? 
 
Reburns of high severity fire do not always result in vegetation community shifts (p. 39) – the 
discussion on high-severity reburns does not reference the work of Donato et al. 2009 who found 
that vegetation in repeat high-severity burns in the Klamath-Siskiyou was similar to pre-burn 
plant communities. Donato et al note “nearly all species found in M/OG [mature old growth] 
stands were present at similar relative abundance in both the LI [long interval) and SI (short 
interval) burns, indicating high community persistence through multiple high-severity fires.”  
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Fuel loads do not always contribute to increased high-severity fire risks (p. 55) – the authors are 
aware that in the Klamath-Siskiyou time since fire is not coupled with greater amounts of high-
severity fire (Odion et al. 2004) and this presumably relates to the effect of shading of flammable 
understory plants by dominant overstory trees, moisture environments in closed-canopy forests, 
and the influence of hardwoods that do not burn as readily as other vegetation.  
 
Empirical evidence for increasing total area and fire patch sizes in western US is confusing (p. 
55) – Odion et al. 2004 (incorrectly cited as Odion 2004) found greater high-severity fire that 
was only attributed to plantations (no other fire increases were noted in their dataset for the 
Klamath-Siskiyou), Miller et al. 2009 is for northern California only and not the entire NWFP 
area, other studies cited are not based on comparisons to longer historical time lines when fires 
were much more prevalent and high severity patches were likely large. Miller et al 2012 is 
limited to the southern Cascades and Sierra regions and this should have been stated in your 
review. Most of the fire increases noted by Westerling et al. 2006 (cited in chapter) were since 
the mid-1980s (which is not a long historical timeline) and in the Rockies (not the PNW) with 
the exception of southern Oregon (although there is a scale interpretation problem with Fig. 2 of 
Westerling et al.). The references therefore should be regionally specific as noted and qualified 
based on their short time lines discussed to avoid any problems with shifting baseline 
perspectives.  
 
Proportion of high severity fire in frequent regions maybe somewhat high than it was historically 
(p. 55) – no empirical evidence is provided to back this claim and it conflicts with Baker (2015a) 
who found no increase in high-severity fires in dry forest landscapes of the West, including the 
NWFP area.  
 
Very large patches of high severity fire would not be characteristic of the Klamath-Siskiyou (p. 
58) – no empirical data are provided to back this claim nor does it relate to the Biscuit fire that 
had large patches of high severity, including back-burn areas that likely contributed to high 
severity continuity along the eastern front of the fire.  
 
Structure-based management approach proposed by ODF for state forests in northern Oregon 
Coast Range (p. 68) – while this approach maybe appropriate for state lands, state lands have a 
different fiduciary responsibility and operate under different laws and regulations than federal 
lands. Thus, the application of a reserveless approach, regardless of modeling that was done to 
validate it, is inappropriate for federal lands that are held to a much higher standard of forest 
protections, biodiversity, clean water, endangered species, and public scrutiny. While the amount 
of old forests may have been simulated as higher under the state approach, it is unclear what 
effects this management would have on closed-canopy species, survey and manage species, 
endemic species, spotted owls, barred owls, mesic dependent taxa, aquatic species, snag densities 
and complex structures covered under the NWFP but not on state lands. Figure 20 (p. 69) is also 
given as another example of structure based management with retention of 30% canopy cover in 
a 150-yr old stand. This is degradation of old-growth characteristics by reducing canopy closure 
well below spotted owl canopy thresholds of 60%. It also could result in high-grading stands by 
removing large trees to reduce canopy as occurring on BLM lands under “ecoforestry” 
approaches (see DellaSala et al. 2013 for documented examples of this).  
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Notably, the chapter synthesis recommends ecoforestry and here is one example of how agencies 
are misapplying it in the region to increase forest fragmentation.  
 

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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II. NWFP RESERVES CRITIQUE AND SUGGESTIONS 
 
Recognition of in situ conservation of fixed reserves has been repeatedly documented 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” (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:  
 
“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 
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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. 2015) 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 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 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: 



 
 

16

 
(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 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 
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 
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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.  
 
 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 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 
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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, 
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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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.”  
 
“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.  
 
Connectivity - Landscape connectivity is a fundamental objective of conservation biology 
approaches involving reserves in dynamic landscapes. Connectivity is especially important in a 
changing climate as species move around (those that can) in search of suitable refugia (based on 
climate envelope theory). Chapter 3, like the synthesis in general, does not provide sufficient 
consideration of the importance of a well-distributed and connected reserve network that is 
fundamental to the restoration of a functional reserve system that is resilient to climate change 
(see DellaSala et al. 2015b). We summarize from our prior comments and an expansive literature 
review of Heller and Zavaleta (2009: Biodiversity management in the face of climate change: a 
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review of 22 years of recommendations, Biological Conservation 142:14-32), particularly Fig. 1 
and Table 1. Their global review of adaptation strategies included a review of hundreds of 
scholarly articles that repeatedly mentioned the importance of connectivity, larger reserves, more 
reserves, and climate refugia. Thus, to imply that these strategies are somehow no longer 
adequate in dynamic landscapes is unsupported by major reviews like this one.  
 

 
Figure 1. Recommendations classified as ‘‘general principle’’ and ‘‘actionable’’ for adaptation (from Heller and 
Zaveleta 2009).  
 
Table 1 (Heller and Zaveleta 2009): 
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Fragmentation - Habitat fragmentation can be thought of as the inverse of intactness. Chapter 
authors need to discuss the difference in habitat quality (or ecosystem integrity), disturbance 
rates (spatio-temporal), and affects on fragmentation sensitive species from natural heterogeneity 
vs. habitat fragmentation. The issue of fragmentation is dealt with mainly for spotted owls and 
marbled murrelets in relevant chapters; however, the NWFP is about a community of species 
associated with late-seral conditions and intactness. 
 
Notably, in a global analysis of climate adaptation strategies and ecosystem vulnerabilities, 
Watson et al. (2013)3 concluded: 
 

                                                      
3Watson, J.E.M. T. Iwamura, and N. Butt. 2013. Mapping vulnerability and conservation adaptation strategies under 
climate change. Nature Climate Change 3:989-994.  
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“As biodiversity disruption and loss increase along with intensified climate-change impacts, 
conservation planners need to move beyond focusing on the long-term future and only on 
elements of exposure to climate change. Within the context of conservation practice, vegetation 
intactness is more significant than climate stability for ecosystem vulnerability: in terms of 
ecosystem degradation or species extinctions, reduction in vegetation intactness is a greater 
threat than climate change at present, and is likely to be in future, especially in tropical regions.” 
 
It is clear from the global literature on climate adaptation and vulnerability strategies that 
vegetation intactness is critically important to adaptation strategies, yet there is no analysis or 
mention of this fundamental approach in the synthesis. Instead chapter authors seem to have a 
single-minded purpose related to thinning as the main way to achieve adaptation with little 
attention to land-use stressors and vegetation intactness. Lack of attention to the literature on 
conservation biology approaches to adaptation is a serious omission of this chapter and the entire 
synthesis writ-large.  
 
Chapter 3, therefore, like all of the synthesis chapters, fails to address recent publications on 
habitat fragmentation as the biggest contributor to global declines in biodiversity 
(http://onlinelibrary.wiley.com/doi/10.1111/ecog.2017.v40.i1/issuetoc). The chapter offers no 
predictive models of consequences of habitat loss and fragmentation on biodiversity even though 
the literature is extensive on this topic and has been recently reviewed 
(http://onlinelibrary.wiley.com/doi/10.1111/ecog.02974/full).  
 
III. OTHER CONCERNS 
 
Loss of old growth and owl habitat to high severity fire is overstated (p. 79) – habitat models for 
the spotted owl used in the recovery plan fail to account for the importance of high-severity 
patches juxtaposed with nesting and roosting habitat in fire systems where owls persist. This has 
lead to unsubstantiated assumptions, not backed by empirical data, that high-severity fire is a loss 
to owls when in fact habitat maybe transferred from nesting/roosting to foraging (Bond and Lee 
studies). This oversight has been pointed out since reviews of the spotted owl recovery plan in 
2008 by the Society for Conservation Biology, The Wildlife Service, and American 
Ornithologists’ Union yet the assumption that high severity is a forgone loss of owl habitat is 
carried forward in agency documents without field testing the models or owl monitoring post-
fire. It also represents a significant modeling bias that has resulted in post-fire logging in 
occupied owl sites and burned LSRs such as in the Rim fire and the Biscuit fire.  
 
Notably, two published owl and fire researchers, Chad Hanson and Monica Bond with extensive 
spotted owl survey experience, provided a critique of the Jones et al. paper on California spotted 
owls and the Rim fire, citing numerous methodological flaws in the Jones et al. study as detailed 
in a letter to US Fish & Wildlife Service on August 29, 2016 (Appendix B). We request that you 
include this critique alongside other critiques that you evaluated in Chapter 3 and in related 
synthesis chapters that discuss spotted owls and fires.  
 
Roads – the discussion on p. 93 lacks important citations on the impacts of roads to aquatic and 
terrestrial ecosystems. In a recent paper in Science magazine, a global analysis of roads indicated 
they were the most pervasive problem to ecosystems world-wide (Appendix C: Supplemental). 
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Their analysis included a table (Supplemental S2) with some 282-road impact citations. This 
study should be referenced in any discussion of road impacts as the impacts clearly outweigh 
benefits.  
 
 
More frequent non-stand replacing fires (p. 94, line 11) – this assumption that “non-stand 
replacing fires” are increasing seems to conflict with other discussions in the chapter regarding a 
fire deficit. Please clarify – which is it a deficit or a surplus (see Marlon et al. 2012, Parks et al. 
2015, 2016 for fire severity estimates).  
 
Figure 28 (p. 98) – what was the site like before the pilot project? Without a before photo it is 
difficult to determine how many large trees were removed from this site, particularly given the 
BLM pilots have been criticized as degrading spotted owl habitat (DellaSala et al. 2013).  
 
Spotted owl habitat and large fires (p. 102, line 27) – provides only one citation on large fires 
and owl habitat yet ignores Baker (2015b) on how mixed severity fires create spotted owl 
habitat. Please include the Baker analysis that demonstrates mixed severity – including patches 
of high severity – can create spotted owl habitat.  
 
Carbon and fire (p. 105, line 25) – “enormous amounts of carbon stored” are lost to the 
atmosphere in fires. This is an overstatement and does not comport with the studies on fire and 
carbon including recent reviews by Mitchell (2015) and Law and Waring (2015). Most 
researchers have concluded that fire emissions (5-30% of live biomass emitted) are not 
“enormous amounts.” This also needs to be included in the discussion on p. 108 on planting trees 
and fuel reduction treatments as carbon flux tends to be greater in thinned areas compared to that 
from fire events (Law and Waring 2015).  
 
Bark beetles and fires (p. 107, line 12-13) – it is important to note that several studies have failed 
to demonstrate a link between beetle infestations and high-severity fire (see citations below).  
 
Mechanical treatments and prescribed fire and ecological functions (p. 112, line 15) – which 
treatments approximate which functions? DellaSala et al. (2013) and DellaSala et al. (2014) 
contrasted complex early seral forests vs. early seral produced by logging and these studies 
should be included.   
 
IV. CONCLUSIONS 
 
In conclusion, we appreciate the extensive review of old-growth dynamics by the chapter authors 
and request that you now include the above considerations, that discussion of fire and owls be 
more comprehensive and balanced, that more information is provided on the ecosystem benefits 
of high-severity fire patches, and that the reserve design discussion evaluate whether larger and 
more reserves would better achieve the goals of the NWFP in the long run. To provide a more 
comprehensive chapter synthesis that better complies with the best available standards of the 
2012 forest planning rule and OMB’s standards for highly influential scientific assessments, we 
request that you include these concerns in a redraft of the chapter and add the citations below.  
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ADDITIONAL CITATIONS THAT WE RECOMMEND YOU INCLUDE  
  
AQUATICS AND FIRE 
 
Jackson, B.K., S.M.P. Sullivan, C.V. Baxter, and R.L. Malison. 2015. Stream-riparian 
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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 

                                                        
1
DellaSala, D. A, & J. Williams. 2006. Northwest Plan Ten Years Later – how far have we come and where are we 

going. Conservation Biology 20:274-276. 
2
See special feature in Conservation Biology 2006. Volume 20. Reeves, G. et al. 2004. The aquatic conservation 

strategy of the Northwest Forest Plan. Conservation Biology 20:319-329. Courtney, S.P et al. 2004. Scientific 

evaluation of the status of the northern spotted owl. Sustainable Ecosystems Institute, Portland, Oregon. 
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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 

                                                        
3
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4
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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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  August 26, 2016  

 

August 29, 2016 
Paul Souza, Regional Director 
U.S. Fish and Wildlife Service, Pacific Southwest Region 
2800 Cottage Way 
Sacramento, CA  95825 
 
Dear Mr. Souza,  
 
On behalf of the John Muir Project (JMP) and the Wild Nature Institute (WNI), we are 
submitting the following information in further support of the December 2014 Petition to list the 
California spotted owl (Strix occidentalis occidentalis) under the ESA.  We write to address a 
new study upon which the U.S. Forest Service relies in its August 2016 decision on the “Rim 
Fire Reforestation” Project.  Most significantly, the Project Decision illustrates that the U.S. 
Forest Service intends to continue to log important owl habitat by wrongly relying on this new 
study, and we therefore wish to bring this information to your attention as it directly implicates 
the ability of California spotted owl habitat to be maintained for the future.  
 
The Rim Fire Reforestation Project proposes to intensively log over 15,000 acres of currently 
intact, and ecologically vital, post-fire, snag forest habitat1 using ground-based logging 
machinery that results in the death of the great majority of the currently abundant natural 
regeneration of conifers and oaks.  Further, these logged snags would be sold to biomass logging 
companies that would burn them as bioenergy, pumping many thousands of tons of greenhouse 
gases into the atmosphere.  After conducting the intensive logging, the Project then plans to 
cause even greater harm by spraying toxic herbicides to kill the native post-fire shrubs that 
would otherwise support abundant avian biodiversity.2  Numerous scientific studies indicate that 
snag forest habitat is comparable to unburned old forest in terms of native biodiversity and 
wildlife abundance, and many rare, imperiled, and declining wildlife species have evolved to 
depend on either the snags or the shrub/understory components of this rich habitat.  With regard 
to the spotted owl, studies (e.g., Bond et al. 2009, Bond et al. 2013) show that the owls have been 
found to preferentially forage in snag forest habitat when it is left unlogged, likely due to the 
complex forest structure available in such habitat and the prey available in such habitat. 
 
On pages 4 and 12 of the Rim Fire Reforestation Project Decision, the Forest Service cites to a 
study, Jones et al. (2016), which reported a reduction in California spotted owl occupancy as a 
result of the King fire of 2014 on the Eldorado National Forest.  On page 12 of the August 2016 
Decision, the Forest Service states that “Jones and others (2016) demonstrate that mega-fires 

                                                
1 Snag forest habitat refers to mature forest (pre-fire) that has now experienced high-intensity fire 
thus creating a high density of standing dead trees. 
2 The Forest Service claims that the shrubs will outcompete the growing conifers but in fact the 
shrubs can help the conifers by providing them cover from herbivory, etc. 
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such as the Rim Fire are a threat to spotted owls and other old-forest associated species” and 
quotes a statement from the paper’s authors that “forest ecosystem restoration and old-forest 
species conservation may be more compatible than previously believed”.  The Forest Service 
describes the Rim fire logging/herbicide/artificial planting Project as furthering the sort of “forest 
ecosystem restoration” that is advocated by Jones et al. 2016.   
 
As discussed below, the Rim Fire Reforestation Project and Decision’s reliance on Jones et al. 
(2016) is misguided for a number of reasons, and as a result, owl habitat is being lost under the 
guise of “forest restoration” at a time when the owls are already experiencing substantial 
population declines (e.g., Connor et al. 2013, discussed at length in our 2014 Petition). 
 
First, in relying upon Jones et al. (2016) to promote the Rim Reforestation Decision, the Forest 
Service neglects to mention that a peer-reviewed published study, Lee and Bond (2015), already 
examined the Rim fire area and reported some of the highest California spotted owl occupancy 
levels ever found anywhere in the Sierra Nevada at one-year post-fire in the Rim fire, before 
post-fire logging.  This indicates that owl occupancy likely increased after the fire and is thus 
directly contrary to the assertions being made by the Forest Service to log the area under the 
false pretense of “forest restoration.” 
 
Second, in several serious ways, Jones et al. (2016) misrepresents California spotted owl 
occupancy and foraging data in the King fire, creating a false impression of a substantial 
reduction in owl occupancy in the King fire area, and falsely reporting that the owls avoided 
foraging in high-intensity fire areas.  As we discuss below, neither of these conclusions is 
accurate, and Jones et al. (2016) failed to properly portray the King fire owl data by: 
 

• Characterizing spotted owl territories in the King fire as “extinct” in 2015 when, in fact, 
the Forest Service’s own owl surveys report they were occupied in 2015. 
 

• Claiming owl territories were rendered “extinct” by the King fire when, in fact, several of 
these territories were not occupied by spotted owls prior to the King fire.  

 
• Asserting that only 2% or less of the owl territories in the King fire had been subjected to 

post-fire logging by the beginning of the 2015 spotted owl nesting season when, in 
reality, several territories that lost occupancy had far higher levels of post-fire logging.   

 
• Asserting that spotted owls were avoiding high-intensity fire areas for foraging, but 

neglecting to incorporate available data regarding the presence of pre-fire and post-fire 
logging with respect to owl use of high-intensity fire areas.  Not all high-intensity fire 
areas are the same and instead will reflect their pre-fire condition (e.g., unlogged mature 
forest versus an even-aged tree plantation) and post-fire condition (e.g., if logged post-
fire).  Here, once the condition of the high-intensity fire areas is addressed, the results 
show that the owls were preferentially selecting high-intensity fire areas where no 
clearcutting had occurred—i.e., they were foraging in snag forest habitat more than 
would be expected based on its availability in their territories.  

 
• Using a false population trendline, masking the fact that 2015 owl occupancy levels in 



the King fire are consistent with the two-decade declining population trendline, and do 
not represent a downward departure from the existing trend.     

 
Below we discuss these points in greater detail.  
 
With regard to the spotted owl occupancy figures reported by Jones et al. (2016) in the King fire, 
the authors failed to report two territories that were occupied in 2015 (one year after the fire): 
ELD085 and PLA016.3  Jones et al. (2016) also claim that the King fire rendered owl territories 
PLA043, PLA049, ELD060, PLA065, and PLA007 “extinct”, but none of these territories were 
occupied in 2014, prior to the fire, and most of these had not been occupied since 2010 or 2011.  
Exacerbating this, Jones et al. (2016) reported territory “extinctions” for PLA039 and ELD012 
when, in fact, these territories remained occupied— the owls just shifted their location by several 
hundred meters.  The occupancy history of the owls in the Eldorado spotted owl study area, 
where Jones et al. (2016) was conducted, establishes that the owls regularly shift the location of 
their territories by several hundred meters or more from year to year, and the longstanding 
practice has appropriately been to recognize these as the same territories.  Jones et al. (2016) did 
not follow this standard practice, however, which inflated their “extinction” figures by 
improperly classifying minor annual shifting as lost occupancy.   
 
Moreover, Jones et al. (2016) dismissed post-fire logging as a concern, claiming that only about 
2% of the area in the owl territories had been post-fire logged.  However, several territories that 
were not occupied one year after the fire were subjected to much higher levels of post-fire 
logging, including PLA113, PLA012, PLA109, and PLA015, averaging approximately 15%, 
with post-fire logging coming within 300 meters or less of nest/roost sites in most cases, based 
on our assessment, using Google Earth (see, e.g., Figure 1 below).  Clark (2007) found such 
levels of post-fire logging to be associated with a loss of spotted owl occupancy.  Further, Jones 
et al. (2016) claim that post-fire logging was an “uninformative parameter”, but only seven 
territories had post-fire logging (in addition to the four territories mentioned above, PLA016, 
PLA051, and PLA067 each had approximately 4-5% post-fire logging), yet post-fire logging was 
part of the second-ranked model in Jones et al. (2016) pertaining to territory “extinction” (see 
WebTable 3 [available at: http://onlinelibrary. wiley.com/doi/10.1002/fee.1298/suppinfo]).  And, 
when the high-severity fire proportion was held constant at 50%, the probability of a territory not 
being occupied in 2015 went from 38% (with 0% post-fire logging) up to 67% (with 33% post-
fire logging) (see WebFigure 5b [available at: http://onlinelibrary. 
wiley.com/doi/10.1002/fee.1298/suppinfo]).  There is no statistical basis in AIC model selection 
to dismiss a second-ranked model as being unimportant, as Jones et al. (2016) did here.  

Jones et al. (2016) pertained only to the northern half of the King fire.  Below are the spotted owl 
occupancy results from Forest Service surveys just before the fire and at one-year post-fire, for 
the northern half of the King fire area.  Once the confounding influence of post-fire logging is 
                                                
3  PLA016, which is partially in the large high-intensity fire patch, was not acknowledged at all 
by Jones et al. (2016: Figure 2).  Jones et al. (2016: Figure 2) show an unoccupied territory (the 
southern-most territory shown on their Figure 2) on the southwestern edge of the historical area 
occupied by ELD085, while Forest Service surveys report ELD085 occupied by a pair of spotted 
owls several hundred meters northeast of this location in 2015, within the large high-intensity 
fire patch.   



reduced by eliminating the four logged territories, it becomes clear that, even in the northern half 
of the King fire, where the fire burned most intensely, spotted owl occupancy changed very little 
from pre-fire to post-fire (see Table 1 below).   
 
Table 1.  Spotted owl occupancy in 2014 and 2015 in the northern half of the King fire (in the 
Jones et al. 2016 study area) in territories with no post-fire logging, or <5% post-fire logging.  
 
Territory 2014 Occupied? 2015 Occupied? 
 
PLA039  Y   Y 
ELD085  Y   Y 
PLA043  N   N 
PLA040  Y   Y 
PLA049  N   N 
PLA050  Y   N 
ELD012  Y   Y 
ELD060  N   N  
PLA038  N   Y 
PLA067  Y   N 
ELD058  Y   N 
ELD086  Y   Y 
PLA016  Y   Y 
ELD057  Y   N 
PLA122  N   Y 
PLA065  N   N 
PLA051  N   Y 
PLA007  N   N 
      Y (new territory, as reported by Jones et al.) 
 
Occupancy:   56%   53% 
 
Perhaps more importantly, while Jones et al. (2016) repeatedly make claims about the King fire 
as a whole, their results pertain only to the northern half of the fire, as discussed above.  When 
the entire King fire is assessed, spotted owl occupancy increased slightly from a pre-fire level of 
50% to a post-fire level of 52%, or 56% if the four post-fire logged territories are excluded (see 
Appendices A and B below).  While a larger number of spotted owl territories were surveyed in 
the King fire area in 2015 than in 2014, in both cases the number of territories surveyed represent 
a statistical large sample and should be representative of occupancy in the area in each year.  
 
With regard to the spotted owl foraging component of Jones et al. (2016), the authors failed to 
distinguish high-intensity fire areas in pre-fire or post-fire clearcuts (which are pervasive in the 
King fire area) from intact snag forest habitat created by high-intensity fire occurring in mature 
conifer forest which has not been logged.  This is a serious error, particularly in light of the 
failure of Jones et al. (2016) to acknowledge the findings of Bond et al. (2009), which found that 
spotted owls preferentially selected high-intensity fire areas for foraging (likely due to enhanced 
small mammal prey base) in a landscape wherein pre-fire and post-fire logging were so minimal 



as to be nearly absent.   
 
Using the foraging locations from Jones et al. (2016: WebFigure 3), spotted owls in the King fire 
used snag forest habitat more than expected based on availability, and avoided areas where even-
aged logging occurred pre- or post-fire (pre-fire clearcuts and post-fire logging combined).  
Using Google Earth to identify even-aged logged areas, and using the same data and definition 
for high-severity fire as used by Jones et al. (2016), we found the following within a 1000-meter 
radius of territory centers: (1) unlogged high-intensity fire areas (snag forest habitat) comprised 
7.6% of the territory area, (2) even-aged logged areas (young tree plantations and post-fire 
clearcuts) that experienced high-severity fire comprised 3.4% of the territory area (the owls 
chosen by Jones et al. for their foraging analysis were only a small subset of all the owls in the 
King fire, and were near the edge of the fire), and (3) other categories (i.e., lower-intensity and 
unburned areas) comprised 89%.  Yet 10.3% of the 388 spotted owl foraging locations within a 
1000-meter radius of territory centers were in snag forest habitat (higher than would be expected, 
based on only 7.6% of the area being comprised of snag forest habitat), and only 0.03% of owl 
foraging locations were in even-aged logged areas, with the remainder in other areas (see, e.g., 
Figure 1 below).  This outcome is statistically significant (χ2  = 15.03, degrees of freedom = 2, p 
< 0.001).  In other words, spotted owls were selecting snag forest habitat created by high-
intensity fire in mature conifer forest, rather than avoiding it, as Jones et al. (2016) misleadingly 
claim, but the owls avoided heavily logged areas, which often burned at high-intensity.   
 

 
 
Figure 1.  Pre-fire (2013) image of foraging locations (green dots), with high-severity fire 
patches (open red polygons) that occurred the following year in both pre-fire 
clearcuts/plantations (e.g., right side and lower center of image) and in mature forest (left side of 
image—i.e., snag forest habitat).  The owls were foraging in snag forest, but not in 



clearcuts/plantations that burned at high-severity.   
 
Finally, Jones et al. (2016) has additional flaws in its analyses that render the results and 
discussion incorrect, including:  
 
• Jones et al. (2016) improperly claimed that owl territories not occupied in a single year (2015)  

were “extinct”, despite the fact that any given spotted owl territory in this study area is only 
occupied, on average, approximately once every three years (see Appendix A below).   

 
• Very small sample sizes exist for the occupancy analysis.  The authors do not provide the 2014  

occupied site sample size, but the 2014 occupancy rate was 0.57, so one can compute 
approximate 2014 pre-fire occupied site sample sizes of 17 burned and 9 unburned sites.  Only 
14 burned sites were in the large high-severity patch in the northern part of the fire, so they are 
making a claim of substantial extinction effects from 8 severely burned, previously occupied 
sites, versus 9 unburned sites.  

 
• Excluding the temporal trend from the occupancy analysis.  This is a serious flaw because  

the local spotted owl population is in freefall in the Eldorado spotted owl density study area.  
Jones et al. (2016)’s Figure 3e portrayal of a hockeystick trend is thus ad hoc and unjustified.  
Occupancy was plummeting for 23 years and the authors claim the last year is lowest due to 
the King fire.  Here are the linear and quadratic trends they should have presented and 
included in their analysis of occupancy (Figure 2 below).  Including these pre-fire trends in the 
analysis would swamp the effect the authors attributed to fire.  
 

 
  
 

 
  



 
 

Figure 2.  Annual spotted owl site occupancy data from the 
Eldorado owl density study area with a quadratic trend (top), 
and Annual spotted owl site occupancy data from Eldorado 
owl density study area with linear trend (bottom).  

 
 
• Compositional analysis of foraging habitat as done by the Jones et al. (2016) paper is  

inappropriate for central place foragers like spotted owls.  By choosing owls located on the 
periphery of the fire (there were many in the interior of the King fire, in the southern half of 
the fire area, that could have been chosen, but were not), where most of the high-severity fire 
was a long distance from the territory centers, Jones et al. (2016) biased their findings 
regarding owl use of high-severity fire, and their radiotelemetry results and discussion are 
therefore invalid. 
 

• Page 304 of the paper states: “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).”  But both of those cited studies found no effect on occupancy from 
mixed-severity fire, as is common in the Sierra Nevada with a mix of low, moderate, and high 
severity burn.  Further, page 305 states, “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 analyzed by Jones et al.  The 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 are usually not resighted, therefore detections 
at occupied sites would have been similarly inflated by individuals from neighboring 
territories or non-territorial floaters.   
 

• Jones et al. (2016) openly advocate logging ostensibly to save the spotted owl from fire, but 
fail to note that both mechanical thinning and post-fire logging have been found to result in 
severe losses of spotted owl occupancy (numerous studies cited in Bond and Hanson 2014—



the California spotted owl ESA listing petition), and fail to note that the Forest Service’s own 
science concludes that large, weather-driven fires like the Rim and King fire are not curbed by 
reducing forest density and creating more “open” forest conditions.  With regard to the Rim 
fire, Lydersen et al. (2014) found, for example, the following: “Plots that burned on days with 
strong plume activity experienced moderate- to high-severity fire effects regardless of forest 
conditions, fire history or topography…Our results suggest that wildfire burning under 
extreme weather conditions, as is often the case with fires that escape initial attack, can 
produce large areas of high-severity fire even in fuels-reduced forests with restored fire 
regimes.”  

 
In summary, the Jones et al. (2016) paper is based upon serious errors and mischaracterizations 
of the data, and the authors’ advocacy for increased logging on Sierra Nevada national forests, 
and other forests in the range of the California spotted owl, is unwarranted and would further 
threaten this species.  Indeed, the fact that the Forest Service is already using this faulty study to 
promote intensive logging of over 15,000 acres of current snag forest habitat, within dozens of 
occupied California spotted owl territories analyzed by Lee and Bond (2015), indicates that the 
urgency and need to list the California spotted owl as threatened or endangered is increasing.  
 
 
Sincerely,  
 
Chad Hanson, Ph.D., Director     
John Muir Project of Earth Island Institute    
P.O. Box 697        
Cedar Ridge, CA  95924      
530-273-9290        
cthanson1@gmail.com      
 
 
Derek Lee, Ph.D., Principal Scientist   Monica Bond, M.S., Principal Scientist 
Wild Nature Institute     Wild Nature Institute 
P.O. Box 165      P.O. Box 165 
Hanover, NH  03755     Hanover, NH  03755 
415-630-3487      415-630-3487 
Derek@WildNatureInstitute.org   Monica@WildNatureInstitute.org 
 
 
 
 
 
 
 



Appendix A.  Results of Spotted Owl Territories Surveyed in 2014 
Throughout the King fire, Conducted Just Before the Fire Occurred 
  
CSO	PAC	 Best	Status/	

Year	Pre-Fire	
	

Pre-fire	Territory	
Occupancy	–	Latest	
Year	Occupied	
	

ELD0009	 S	/	2014	 2014	
ELD0012	 R	/	2014	 2014	
ELD0040	 P	/	2012	 2013	
ELD0051	 R	/	2014	 2014	
ELD0057	 R	/	2014	 2014	
ELD0058	 P	/	2013	 2014	
ELD0060	 P	/	2010	 2010	
ELD0068	 R	/	2014	 2014	
ELD0081	 S	/	2012	 2012	
ELD0085	 P	/	2014	 2014	
ELD0086	 R	/	2012	 2014	
ELD0140	 P	/	2012	 2013	
ELD0219	 P	/	2008	 2008	
PLA0007	 S	/	2013	 2013	
PLA0011	 P	/	2011	 2014	
PLA0012	 S	/	2011	 2011	
PLA0013	 S	/	2011	 2013	
PLA0015	 P	/	2012	 2013	
PLA0016	 P	/	2014	 2014	
PLA0038	 P	/	2008	 2008	
PLA0039	 R	/	2014	 2014	
PLA0040	 R	/	2014	 2014	
PLA0043	 S	/	2011	 2011	
PLA0049	 S	/	2011	 2011	
PLA0050	 R	/	2014	 2014	
PLA0051	 P	/	2013	 2013	
PLA0065	 R	/	2013	 2013	
PLA0067	 P	/	2014	 2014	
PLA0080	 S	/	2014	 2014	
PLA0098	 S	/	2014	 2014	
PLA0101	 R	/	2002	 2002	
PLA0109	 S	/	2013	 2013	
PLA0113	 P	/	2014	 2014	
PLA0122	 S	/	2010	 2010	

  
Summary: Of 34 territories surveyed in 2014 in what, soon thereafter, became the King fire 
area, 17 were occupied by spotted owls—50% pre-fire occupancy.   
 
 
 



Appendix B.  Results of Spotted Owl Territories Surveyed in 2015 
Throughout the King fire (7/15/15—blank spaces under Activity 
Center Status indicate no occupancy).  
 
Owl	PAC	 Activity	Center	Status	 Activity	

Center	
UTM	

		

ELD0001	 Pair	-	Nesting	Unknown	 		 		
ELD0009	 		 		 		
ELD0012	 Pair	-	Nesting	Confirmed	 722074	 4315729	
ELD0014	 Pair	-	Nesting	Unknown	 701229	 4300734	
ELD0015	 2	birds,	pair	status	unknown	 		 		
ELD0034	 2	birds,	pair	status	unknown	 705373	 4296012	
ELD0036	 		 		 		
ELD0040	 Verified	unoccupied	 		 		
ELD0042	 Resident	Single	 717709	 4301968	
ELD0043	 Status	Unknown	(Single	Owl)	 		 		
ELD0051	 Pair	--	Non-nesting	Confirmed	 717904	 4298526	
ELD0052	 		 		 		
ELD0054	 Status	Unknown	(Single	Owl)	 		 		
ELD0057	 Verified	unoccupied	 		 		
ELD0058	 Verified	unoccupied	 		 		
ELD0060	 Verified	unoccupied	 		 		
ELD0067	 Pair	-	Nesting	Unknown	 708220	 4301553	
ELD0068	 Verified	unoccupied	 		 		
ELD0071	 Pair	-	Nesting	Unknown	 		 		
ELD0081	 Verified	unoccupied	 		 		
ELD0085	 Pair	--	Non-nesting	Confirmed	 716876	 4311761	
ELD0086	 Pair	-	Nesting	Confirmed	 723908	 4320474	
ELD0097	 Pair	-	Nesting	Confirmed	 706020	 4311355	
ELD0140	 Verified	unoccupied	 		 		
ELD0206	 Status	Unknown	(Single	Owl)	 717984	 4294463	
ELD0213	 		 		 		
ELD0216	 Status	Unknown	(Single	Owl)	 		 		
ELD0217	 Status	Unknown	(Single	Owl)	 		 		
ELD0219	 Status	Unknown	(Single	Owl)	 		 		
ELD0300	 		 		 		
ELD0303	 		 		 		
ELD0315	 Pair	-	Nesting	Confirmed	 704137	 4294901	
ELD0320	 Pair	--	Non-nesting	Confirmed	 718688	 4302401	
PLA0007	 Verified	unoccupied	 		 		



PLA0011	 Verified	unoccupied	 		 		
PLA0012	 Verified	unoccupied	 		 		
PLA0013	 Verified	unoccupied	 		 		
PLA0015	 Verified	unoccupied	 		 		
PLA0016	 Pair	-	Nesting	Confirmed	 717549	 4323246	
PLA0038	 Pair	-	Nesting	Unknown	 713847	 4319734	
PLA0039	 Status	Unknown	(Single	Owl)	 		 		
PLA0040	 Pair	-	Nesting	Confirmed	 710927	 4314999	
PLA0043	 Verified	unoccupied	 		 		
PLA0049	 Verified	unoccupied	 		 		
PLA0050	 Verified	unoccupied	 		 		
PLA0051	 Pair	--	Non-nesting	Confirmed	 719885	 4326661	
PLA0065	 Verified	unoccupied	 		 		
PLA0067	 Verified	unoccupied	 		 		
PLA0080	 Status	Unknown	(Single	Owl)	 		 		
PLA0098	 Verified	unoccupied	 		 		
PLA0101	 Status	Unknown	(Single	Owl)	 		 		
PLA0109	 Verified	unoccupied	 		 		
PLA0113	 Verified	unoccupied	 		 		
PLA0122	 Status	Unknown	(Single	Owl)	 		 		

 
Summary: Of 54 territories surveyed in 2015 in the King fire area, 28 were occupied by spotted 
owls—52% pre-fire occupancy.  When the four post-fire logged territories are excluded, post-fire 
occupancy fire-wide was 56%.    
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A global map of roadless areas and their 
conservation status 

 

Pierre L. Ibisch, Monika T. Hoffmann, Stefan Kreft, Guy Pe’er, Vassiliki Kati, Lisa Biber‐Freudenberger, 

Dominick A. DellaSala, Mariana M. Vale, Peter R. Hobson, Nuria Selva 

 

Roads fragment landscapes and trigger human colonization and degradation of ecosystems, to 

the detriment of biodiversity and ecosystem functions. The planet’s remaining large and 

ecologically important tracts of roadless areas sustain key refugia for biodiversity and provide 

globally relevant ecosystem services. Applying a 1‐kilometer buffer to all roads, we present a 

global map of roadless areas and an assessment of their status, quality, and extent of coverage 

by protected areas. About 80% of Earth’s terrestrial surface remains roadless, but this area is 

fragmented into ~600,000 patches, more than half of which are <1 square kilometer and only 

7% of which are larger than 100 square kilometers. Global protection of ecologically valuable 

roadless areas is inadequate. International recognition and protection of roadless areas is 

urgently needed to halt their continued loss. 

 

Visit http://science.sciencemag.org/content/354/6318/1423 for the full text 
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