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*Geos Institute *John Muir Project *Center for Biological Diversity *EPIC *Northcoast 
Environmental Center *Safe Alternatives for Our Forest Environment *Public Lands Media 
*Blue Mountains Biodiversity Project *Umpqua Watersheds *American Birds Conservancy 

*WildEarth Guardians *Soda Mountain Wilderness Council *Wild & Scenic Rivers 
*Conservation Congress 

 
May 2, 2018 
 
Klamath National Forest 
Happy Camp/Oak Knoll Ranger District 
Happy Camp, CA 96039 
Submitted via: http://www.fs.fed.us/nepa/fs-usda-pop.php/?project=52933 
 
Re: Conservation Group Comments on Seiad-Horse EA Submitted by Geos Institute  
 
On behalf of the aforementioned groups, please accept these comments for the administrative 
record on the Seiad-Horse Environmental Assessment (EA). We are greatly concerned that 
proposed project activities would substantially degrade the region’s only high-elevation land 
bridge joining the globally significant Siskiyou Mountains (DellaSala et al. 1999) to the Coast 
Range in an east-west corridor (Figure 1 below) recognized by scientists as potential climate 
refugia (Olson et al. 2012). Given the substantial public and scientific controversy, at a 
minimum, we are requesting a full Environmental Impact Statement (EIS) pursuant to NEPA.  
 
In general, the EA does not fully disclose direct/indirect project impacts and cumulative impacts 
to the environment, and underestimates damages to the Siskiyou Crest by:  
 

§   Conducting post-fire logging of large legacy trees along Forest Service Road 47N80 
bisecting the Kangaroo Roadless Area;  

§   Impairing development of late-seral conditions within the Johnny O’Neil Late-
Successional Reserve (LSR) by logging large legacy trees and destroying natural conifer 
regeneration in the process, which is inconsistent with the Northwest Forest Plan 
(NWFP), owl recovery actions, and critical habitat protections; 

§   Degrading Riparian Reserves by removing large legacy trees inconsistent with the 
Aquatic Conservation Strategy (ACS) of the NWFP; and 

§   Degrading Northern Spotted Owl (NSO) critical habitat, activity centers, and core areas.  
 
Our comments below are in addition to those submitted by Geos Institute during project scoping 
(December 20, 2017) and later as a supplemental GIS map of NSO critical habitat (January 22, 
2018).  
 
During project scoping, Geos Institute submitted a substantial number of citations and pdfs on 
the widespread impacts of post-fire logging and related project activities that do not support the 
conclusion reached by the Klamath National Forest regarding no scientific controversies or no 
controversy at all within the proposed project. Therefore, we are resubmitting portions of 
scoping comments and pdfs along with additional comments below pertaining to the unresolved 
and grossly underestimated conflicts surrounding post-fire logging proposed for the Seiad-Horse 
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project and the failure of the EA to consider best available science. At a minimum, we requesdt 
that you analyze a broad range of alternatives that comply with the Roadless Conservation Rule, 
Northern Spotted Owl Critical Habitat and Recovery Actions, the Northwest Forest Plan 
management of Late-Successional Reserves and Riparian Reserves, and considers other options 
for hazard tree removal as described herein. 
 
Sincerely, 
 
Dominick A. DellaSala, Ph. D    Chad Hanson, Ph. D., Fire Ecologist 
Chief Scientist, Geos Institute, Ashland   John Muir Project, Big Bear City, CA 
dominick@geosinstitute.org    cthanson1@gmail.com 
 
Justin Augustine     Tom Wheeler 
Center for Biological Diversity,     EPIC 
jaugustine@biologicaldiversity.org   tom@wildcalifornia.org 
 
Larry Glass, Executive Director    George Wuerthner, Director 
Northcoast Environmental Center, Arcata, CA  Public Lands Media, Bend, OR 
Safe Alternatives for our Forest Environment, Hayfork gwuerthner@gmail.com  
arryglass71@gmail.com 
 
Paul Hood, Co-Director     Stanley Petrowski, Director 
Blue Mountains Biodiversity Project, Fossil, OR  Umpqua Watersheds, Roseburg, OR 
paula.e.hood@gmail.com    stanley@surcp.org 
 
Steve Holmer, Vice President of Policy   Marla Fox, Director   
American Birds Conservancy, DC   WildEarth Guardians 
sholmer@abcbirds.org      mfox@wildearthguardians.org 
 
Dave Willis, Executive Director    Alyssa Babin, Executive Director 
Soda Mountain Wilderness Council, Greensprings, OR Wild & Scenic Rivers, Brookings, OR 
sodamtn@mind.net     alyssababin@gmail.com 
 
Denise Boggs, Director 
Conservation Congress, Chico, CA 
denise@conservationcongress-ca.org 
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DETAILED COMMENTS 
 
Inadequate Disclosure of Project Impacts that are Otherwise Controversial and Not 
Supported by Science 
 
To begin, just because a project activity has been proposed elsewhere (as claimed in the EA) 
does not mean it is not controversial or not a significant impact to the environment, particularly 
in the context of cumulative impacts from surrounding logging. Thus, the project EA grossly 
underestimates cumulative impacts as stated herein and will lead to loss of forest integrity via 
compounded disturbances (Paine et al. 1999).  
 
The EA does not disclose the fact that the nearby Rogue Siskiyou National Forest has chosen a 
project alternative for the Chetco Bar area (see www.fs.usda.gov/project/?project=53150) that 
prohibits post-fire logging within Late-Successional Reserves (LSRs) because it is ecologically 
inappropriate, and they have chosen to only replant if natural conifer regeneration is determined 
to be inadequate to comply with the National Forest Management Act five-year regeneration 
requirement to achieve stocking densities consistent with management objectives (125-150 trees 
per acre). BLM (2015 Volume1, p. 50) in its Western Oregon RMPs also has chosen to avoid 
post-fire logging due to controversy and lack of science support: 
 
“Within the Late-Successional Reserve, the BLM would not conduct timber salvage after disturbance, 
except when necessary to protect public health and safety, or to keep roads and other infrastructure clear 
of debris.” (i.e., meaning roadside hazard).  
 
Instead, the Seiad-Horse EA makes unsupported assertions regarding a lack of scientific controversy (p. 
90; “Although opposing views were raised during public scoping and were considered, public and 
internal scoping identified no scientific controversy (emphasis added) over the impacts of this 
project), nor do you report on federal agencies that have chosen a different approach.  
 
Below we have appended 4 letters from hundreds of scientists objecting to post-fire logging activities 
like those proposed in the Seiad-Horse EA, testimony to the House Natural Resources Committee by 
Dr. Jerry Franklin (one of the architects of the Northwest Forest Plan), and a newspaper article from 
a February 2006 congressional hearing in Medford, Oregon involving the substantial controversy 
surrounding post-fire logging activities in the nearby Biscuit area.  
 
“Salvage logging generally cannot be justified on the basis that it contributes to the recovery of 
forest ecosystems following catastrophic disturbances. There is essentially no scientific support 
for the view that salvage logging can contribute direct positive benefits to ecological recovery; 
there is abundant scientific evidence that salvage logging can have diverse and significant 
negative impacts of salvage logging on ecological recovery (e.g., Lindenmayer et al. 2004).” 
Jerry Franklin, attached testimony.  
 
Moreover, our scoping comments included dozens of pdfs and a book citation (Lindenmayer et al. 
2008) of post-fire logging impacts to aquatics and water quality, spread of invasives, increased 
mortality of natural conifer regeneration, increased fine fuel loads, impacts to spotted owls, carbon 
emissions, and increased future burn severity. These pdfs were not even cited in the EA, which 
instead inappropriately concludes that there is no scientific controversy.  
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While monitoring and “best management practices” are proposed in the EA, they are insufficient in 
avoiding incidental take to NSO (nesting, roosting, foraging, dispersal habitat and demographic 
support), are inconsistent with LSR management as directed by the NWFP and attainment of the 
ACS, inconsistent with the intent of the Roadless Area Conservation Rule (USDA Forest Service 
2000), and are based on faulty assumptions and incomplete citations about fire regimes, fuel 
structures, fuel breaks, and application of roadside hazard tree removal guidelines. Thus, we are 
requesting that, at a minimum, you conduct an EIS with a range of alternatives that complies with the 
Roadless Conservation Rule, LSR management, the NSO recovery plan, ACS standards and 
guidelines of the NWFP, hazard tree removal guidelines (more options, see below), and a more 
comprehensive literature review showing the substantial controversy related to proposed project 
activities.  
 
Project Activities Along Forest Road 47N80 (management level 2 road) Bisecting the 
Kangaroo Roadless Area Violate the Roadless Conservation Rule 
 
While the Roadless Conservation Rule allows for removal of hazard trees for human safety 
(USDA Forest Service 2000), in all cases the Roadless Rule specifies that tree removal is limited 
to small trees (USDA Forest Service 36 CFR Part 294 Special Areas; Roadless Area 
Conservation; Final Rule; emphasis added). Thus, we request that you apply the Roadless Rule 
emphasis on small trees to Forest Service road 47N80 bisecting the Kangaroo roadless area as 
follows:  
 

§   “… hazardous fuels treatment in inventoried roadless areas is not prohibited by this rule, 
so long as road construction or reconstruction is not necessary. Vegetative management 
would focus on removing generally small diameter trees while leaving the overstory trees 
intact.” 

§   “The cutting, sale, or removal of trees must be clearly shown through project level 
analysis to contribute to the ecological objectives described (emphasis added) in § 
294.13(b)(1), or under the circumstances described in paragraphs (b)(2) through (b)(4). 
Such management activities are expected to be rare and to focus on small diameter trees. 
Thinning of small diameter trees, for example, that became established as the result of 
missed fire return intervals due to fire suppression and the condition of which greatly 
increases the likelihood of uncharacteristic wildfire effects would be permissible.” 

§   “In all cases, the cutting, sale, or removal of small diameter timber will be consistent 
with maintaining or improving one or more of the roadless area characteristics 
(emphasis added) as defined in § 294.11” (emphasis added).  

 
Thus, because the Seiad-Horse post-fire logging activities involve removal of an undisclosed 
number of large diameter trees along 2 miles of 47N80 that bisects the Kangaroo Roadless Area, 
an EIS is warranted to comply with the Roadless Rule. We also request that you analyze an 
alternative that does not include hazard tree removal along this road bisecting the roadless area 
and instead using other options as noted below in discussion of the guidelines.  
 
Additionally, the Roadless Conservation Rule (DEIS:3-106) provides costing on mechanical 
treatments: 
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“The current national average cost to mechanically treat and burn areas with heavy fuels is $176 
to $276 per acre (Laverty and Williams 2000). To give an example of how these costs might 
increase: if pre-treatment were limited to thinning with chainsaws or the construction of fuel 
breaks, then the average fuel treatment costs could rise as much as 50% (USDA 1999a).” 
  
The EA fails to disclose the costs of mechanical and related treatments for the entire project area 
and instead focuses only on presumed benefits. We request that you disclose project costs related 
to temporary road building and decommissioning, road maintenance, heli-logging, fuel 
treatments, replanting, etc. and compare those costs to presumed project benefits in an EIS.  
 
Project Activities Will Impair Development of Late-Seral Conditions within the Johnny 
O’Neil LSR and is Inconsistent with NSO Recovery Actions and Critical Habitat  
 
Project activities will impair development of late-seral development on 1,814 acres of the LSR 
and is inconsistent with the intent of the NWFP and therefore requires a full EIS.  
 
The Johnny O’Neil LSR is important to owl demography, particularly maintenance of NSO 
survival and reproduction, and it may function as an owl population “source” area given the 
substantial incidental take from the Westside salvage project and logging on private lands in the 
surroundings has degraded owl habitat over a much larger landscape cumulatively. Therefore, 
this LSR has regional significance to recovery of the NSO already facing multiple threats 
(cumulative effects).  
 
Excerpted from the USFWS Final 2012 Critical Habitat Rule 
 
KLE-6. The KLE-6 subunit consists of approximately 167,849 ac (67,926 ha) in Jackson County, 
Oregon, and Siskiyou County, California, all of which are Federal lands managed by the BLM and 
USFS per the NWFP (USDA and USDI 1994, entire). Special management considerations or 
protection are required in this subunit to address threats to the essential physical or biological 
features from current and past timber harvest, losses due to wildfire and the effects on vegetation 
from fire exclusion, and competition with barred owls. This subunit is expected to function primarily 
for north-south connectivity between subunits, but also for demographic support (emphasis added). 
Our evaluation of sites known to be occupied at the time of listing indicates that approximately 97 
percent of the area of KLE-6 was covered by verified northern spotted owl home ranges at the time 
of listing. When combined with likely occupancy of suitable habitat and occupancy by nonterritorial 
owls and dispersing subadults, we consider this subunit to have been largely occupied at the time of 
listing. In addition, there may be some smaller areas of younger forest within the habitat mosaic of 
this subunit that were unoccupied at the time of listing. We have determined that all of the 
unoccupied and likely occupied areas in this subunit are essential for the conservation of the 
species to meet the recovery criterion that calls for the continued maintenance and recruitment of 
northern spotted owl habitat (USFWS 2011, p. ix). The increase and enhancement of northern 
spotted owl habitat is necessary to provide for viable populations of northern spotted owls over the 
long term by providing for population growth, successful dispersal, and buffering from competition 
with the barred owl. 
 
Notably, project logging activities proposed within the Johnny O’Neil LSR and those resulting in 
incidental take in the project area are inconsistent with the body of post-fire logging effects on 
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NSO (e.g., Clark et al. 2011, 2013, Bond 2016, Hanson et al. 2018). Additionally, because 
juvenile dispersal habitat is identical to NRF habitat (Sovern et al. 2015), young owls may be 
dispersing into the project area in response to nearby fires and post-fire logging (cumulative 
effects).  
 
However, the EA refers to similar LSR post-fire logging activities in the Westside salvage 
project by claiming late-seral conditions can be accelerated/enhanced by logging and tree 
planting, citing back to Zhang et al. (2008). This citation is inappropriate for 3 reasons: 
 

1)   Zhang et al. (2008) was conducted in a different region (Fountain Fire east of Shasta in 
the Southern Cascades), which was already slated for commercial timber operations on 
private (not public) lands. Clearly, both the objectives of private lands logging and forest 
assemblages in the Southern Cascades are not comparable to the project area.  

2)   Logging the very features needed for late-seral development – large live and dead legacy 
trees– will retard development of late-seral conditions that require legacy trees as 
numerous studies have shown (e.g., Lindenmayer et al. 2008, Swanson et al. 2011, 
Donato et al. 2012, DellaSala et al. 2014).  

3)   Importantly, Donato et al. (2006) documented that similar post-fire logging within LSRs 
on the Biscuit destroyed natural conifer regeneration, which was greater than conifer 
stocking densities in unlogged areas on the Rogue-Siskiyou National Forest.  

 
The NWFP “salvage” guidelines also state that, “the scale of salvage and other treatments should 
not generally result in degeneration of currently suitable owl habitat or other late-successional 
conditions” (see NWFP salvage guideline C-13). Thus, by removing large legacy trees, the EA 
project activities will degrade owl habitat and LSR conditions, including destroying occupied 
and unoccupied (historical) nest sites and core areas.  
 
Notably, according to Franklin (2000), biological legacies include organisms, organic materials, 
and organically generated environmental patterns that persist through a disturbance and are 
incorporated into the recovering ecosystem. These are perennating parts (some roots, rhizomes, 
and hyphae), propagules (seeds, spores, eggs), organically derived structures (snags, logs and 
other coarse wood), large soil aggregates, physical/chemical/microbial soil properties, root pits 
and mound, and understory communities.  Large dead and dying trees are legacies (Lindenmayer 
et al. 2008). The EA fails to disclose or define legacy trees for owls and late-seral development 
and at what densities they will be required to maintain owl cores, LSR development, critical owl 
habitat, and NRF habitat generally. 
 
Importantly, Baker (2015) and Franklin et al. (2000) identified habitat components of NSO in 
dry forests of Oregon’s eastern Cascades and the Klamath province to include large older firs 
(>20 in dbh) in high densities (also see Buchanan et al. 1995).  Forest stands used by spotted 
owls in southwest Oregon tend to have mature and old trees, diverse structural composition, 
large amounts of down woody debris and abundant snags (Clark et al. 2013). Trees >20 in dbh 
are generally in short supply in dry forests of the Oregon and Washington Cascades (Henjum et 
al. 1994, Buchanan et al. 1995, Spies et al. 2006) and therefore large trees (>20 in dbh) when 
killed by intense fire are biological legacies important to owls and to late-seral development. The 
EA proposes substantial removal of large trees >20 in dbh using much larger diameter thresholds 
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for site retention based on whether such trees are in NSO cores, Riparian Reserves, LSRs, or 
have a moderate to high probability of mortality (see below). The scale of removal of large trees 
(e.g., numbers removed vs. retained) therefore requires further disclosure and analysis afforded 
by an EIS.  
 
USFWS (2011a, p. 27) also states  
 
“LSRs are to be managed to protect and enhance old-growth forest conditions (defined in the 
Revised Recovery Plan as forests that have accumulated specific characteristics related to tree 
size, canopy structure, snags, and woody debris and plant associations).”  
 
They further state,  
 
“According to the NWFP Standards and Guidelines (USDA and USDI 1994), no programmed 
timber harvest is allowed inside the reserves. However, thinning or other silvicultural treatments 
inside these reserves may occur in younger stands (emphasis added) if the treatments are 
beneficial to the creation and maintenance of late-successional forest conditions” (USFWS 
2011a, p. 27).  
 
The EA is therefore inconsistent with LSR management as noted.  
 
Additionally, because spotted owls forage in high severity burn patches where owl prey species 
are abundant (Bond 2016), project activities will impact owl foraging sites and prey species, 
which was not disclosed in the EA.  
 
NSO impacts also not discussed in the EA: 
 

§   Will shrubs be reduced by logging within LSRs and owl cores, and if so how will this 
affect owl prey?  

§   Will post-fire logging exacerbate interspecific competition with Barred Owls, especially 
given that spotted owls are more vulnerable to territory extinction events in low-quality 
spotted owl habitat (Dugger et al. 2016)?  

 
In addition, we request that you analyze project-related impacts to large (>20 in dbh) trees, live 
or dead, and other biological legacies based on their importance to spotted owls, complex early 
seral forests (Swanson et al. 2011, DellaSala et al. 2014), and late-successional development 
(Donato et al. 2012). This will need to involve project level inventories of large trees present on 
site compared to what is being removed (percent removed) by size classes >20 in dbh.  

 
Critical Habitat and Additional Impacts Inconsistent with Recovery Actions – As mentioned, 
project activities violate the conservation intent of KLE-6 critical habitat unit (see above). We 
also repeat our estimate of critical habitat impacted as described in scoping: 
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 Total Acres NSO Critical 
Habitat Acres 
(%) 

Project Area 10,074.2 4,855.5 
Ground logging 415.3 199.5 (4.1) 
Heli-logging 591.9 213.0 (4.4) 
Skyline logging 716.2 433.8 (8.9) 
Total logging 
(%) 

1,651.4 (16.4) 846.3 (17.4) 

 
The NSO Critical Habitat Rule (USFWS 2011b) does NOT recommend active management in 
quality owl habitat (which includes foraging habitat) or occupied sites and instead states,  
 
“We encourage management actions that will maintain and restore ecological function where 
appropriate.”  
 
USFWS (2011b) also recommends that within NSO Designated Critical Habitat (to avoid 
incidental take), managers should: 
 

§   “Focus active management in younger forest (emphasis added), lower quality owl habitat, 
or where ecological conditions are most departed from the natural or desired range of 
variability; 

§   Focus on areas outside (emphasis added) of late-successional reserves (LSRs) (i.e., 
matrix), in moist forests, and follow the Northwest Forest Plan (NWFP) guidelines as 
informed by the Revised Recovery Plan; 

§   Follow NWFP guidelines and focus on lands in or outside of reserves most “at risk” of 
experiencing uncharacteristic disturbance in dry forests and where the landscape 
management goal is to restore more natural or resilient forest ecosystems; 

§   Avoid or minimize activities in active NSO territories or high-quality habitat within 
territories; and  

§   Ensure transparency of process so the public can see what is being done, where it is done, 
what the goal of the action is, and how well the action leads to the desired goal.” 

 
We are also resubmitting our EA scoping comments of December 20, 2017 related to post-fire 
logging impacts that are clearly inconsistent with NSO recovery actions as supplemented herein: 
 
…. post-fire logging is incompatible with Recovery Action 12, provisions of the NW Forest Plan 
(LSRs), and new information (e.g., Hanson et al. 2018) that adds to a growing list of post-fire 
logging impacts to owls and ecosystems. Thus, the proposed project, especially when added to 
nearby post-fire logging (e.g., Westside salvage and private lands) will cumulatively degrade owl 
habitat that over the larger area (Westside included) may trigger a jeopardy decision in Section 7 
consultation.   
 
Recovery Action 12: In lands where management is focused on development of spotted owl 
habitat, post-fire silvicultural activities should concentrate on conserving and restoring habitat 
elements that take a long time to develop (e.g., large trees, medium and large snags, downed 
wood). Also – see discussion of owl prey habitat and fire importance in III-49.  
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Based on Recovery Action 10 (below), the EA does not contribute to restoring habitat elements 
that take a long time to develop (e.g., large live and dead trees). Instead, these structural elements 
are removed in large numbers throughout the project area with the false claim (linked to an 
inappropriate study outside the region, Zhang et al. 2008) that logging and tree planting will 
speed up their attainment. It should be noted that this similar claim made at the time by the 
Rogue Siskiyou National Forest was highly controversial and litigated during the Biscuit 
controversy. The Rogue Siskiyou National Forest, fortunately, has chosen a different approach 
this time around by avoiding post-fire logging and planting in LSRs.  
 
Recovery Action 10 – conserve spotted owl sites and high value spotted owl habitat to provide 
demographic support (emphasis added) to the spotted owl population.  
 
Recovery Action 30 – manage to reduce the negative effects of Barred Owls on spotted owls….. 
 
Recovery Action 32 – …..land managers should work with the Service as described below to 
maintain and restore such habitat [structurally complex] while allowing other threats, such as fire 
and insects, to be addressed by restoration management actions. These high-quality spotted owl 
habitat stands are characterized as having large diameter trees, high amounts of canopy cover, 
and decadence components such as broken-topped live trees, mistletoe, cavities, large snags, and 
fallen trees (emphasis added).  
 
In sum, project activities within NSO cores, the LSR, and KLE-6 are clearly inconsistent with 
spotted owl recovery and would degrade critical habitat and NSO habitat in general throughout 
the project area. We request you analyze an alternative that precludes logging in the KLE-6, 
LSRs, and owl core areas using different hazard tree marking guidelines as noted below.  
 
Limited Citations on Fire Regimes Leading to False Conclusions About High Severity Fire 
Increases and Combustion of Large Fuels 
 
The EA includes a section on historic fire regimes for the project area based on a very narrow 
citation base (mainly from Skinner and Taylor). Nonetheless, Taylor and Skinner (1998) show 
substantial variability in high severity occurrence based on slope position, aspect, elevation, and 
fire weather in the Klamath Mountains and thus the EA falsely displays high severity proportions 
without addressing this variability and uncertainties in estimating high severity occurrence and 
patch size.  
 
In doing so, the project area is assumed to have a fire regime that is low to moderate mixed 
severity and that large patches of high severity are rare (which contradicts historical estimates 
from Odion et al. 2014 as mentioned below). The description of fire regimes is the foundation for 
project treatments based on the assumption that conifer establishment will be limited in high 
severity burn patches that are the result of “uncharacteristic fires.” This is not based on best 
available science nor have you demonstrated that natural conifer regeneration is less than that 
required by NFMA five-years post-fire (mentioned above). 
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First, fire regimes in the Klamath-Siskiyou ecoregion are highly variable and include large 
patches of high severity fire (Donato et al. 2009a,b, Perry et al. 2011, Halofsky et al. 2011, 
Odion et al. 2014 see online supplemental - attached). Large high severity patches occurred 
historically in the project area, including patch sizes roughly equivalent to those produced by the 
Abney fire (see Odion et al. 2014 Supplemental).  
 
Second, while the proportion of high severity fire was reported as high for the Abney fire, this 
was based on the use of RAVG, which is notorious for overestimating high severity fire 
occurrence (i.e., misses post-fire conifer needle flushing). We appended below an example of 
high severity overestimations from using RAVG compared to MTBS for the nearby 2012 Flat 
Fire in California. Note the substantial difference in high severity estimated by RAVG vs. 
MTBS. We are also appended below another example for the Sierra region that also showed 
substantial overestimation using RAVG (see appended Rim fire RAVG vs MTBS from 
DellaSala 2015: Figure 11.14).  
 
Third, prior fire regime studies by Taylor and Skinner were based on fire scar mapping, which 
also underestimates high severity occurrence given dead trees do not leave scars and there are 
inherent sampling bias using fire scar mapping over small areas (Odion et al. 2014).   
 
Fourth, the EA provides no data in claiming a lack of conifer establishment in high severity 
patches. In fact, this is directly contrary to several nearby studies (see below) for large high 
severity patches. For instance, Donato et al. (2006) found that natural conifer regeneration in 
high severity patches exceeded tree planting densities of the USFS in the Biscuit fire. Several 
studies have found abundant conifer establishment in large high severity patches. 
 
Donato et al. (2009b) also found abundant conifer regen in short-interval (<15 years) high 
severity overlapping fires in the Klamath Mountains (i.e., “Conifer regeneration densities were 
high in both the SI [short interval] and LI [long interval] burns (range = 298–6086 and 406–2349 
trees ha-1, respectively), reflecting similar availability of seed source and germination 
substrates”).  
 
“Synthesis. SI [short interval] severe fires are typically expected to be deleterious to forest flora and 
development; however, these results indicate that in systems characterized by highly variable natural 
disturbances (e.g. mixed-severity fire regime), native biota possess functional traits lending resilience to 
recurrent severe fire. Compound disturbance resulted in a distinct early seral assemblage (i.e. interval 
dependent fire effects), thus contributing to the landscape heterogeneity inherent to mixed-severity 
fire regimes. Process-oriented ecosystem management incorporating variable natural disturbances, 
including ‘extreme’ events such as SI severe fires, would likely perpetuate a diversity of habitats and 
successional pathways on the landscape.” 
 
Halofsky et al. (2011) note “both conifer and hardwood regeneration were also abundant in 
riparian areas four years after the Biscuit Fire; mean tree seedling density was 1600/ha and 
mean sprout density was 8200/ha.”  
 
Thus, the project EA is based on false assertions of lack of conifer establishment particularly in 
riparian areas.  
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Further, a USFS report (emphasis added) by Brown (2008) noted abundant post-fire conifer 
establishment for the Klamath-Siskiyou following severe fires: 
 
“…. researchers found that the mixed-severity fire regime of the region, which includes patches of 
repeated severe fire, supports abundant, natural postfire conifer regeneration and regionally significant 
biodiversity. Salvage logging aimed at reducing risk of severe reburn appeared to make little difference 
in reducing surface fuels or potential fire behavior. Allowing the postfire early seral shrub phase to run 
its natural course has the potential to bolster the success and efficiency of several diverse management 
goals.” 
 
Brown (2008) further notes (emphasis – this is a USFS publication): 
• “There was no reduction in surface fuels or re-burn potential from salvage logging. Managed 
and unmanaged stands exhibited the same surface fuel loads 17–18 years after fire, when re-
burn potential is high. 
• The potential for severe re-burn was driven by the inherent structure of young vegetation, and 
much less by residual woody material from the previous fire. 
• Natural conifer regeneration typically exceeded prescribed densities without additional 
planting or intervention in areas within 400 yards of live forest edges. 
• Extended periods of early seral shrub dominance and short interval, high-severity fires appear 
to be important for conservation of avian biodiversity. 
• Short-term fire effects on small mammal communities were more significant than those of 
postfire salvage logging.” 
 
Brown (2008) also states: 
 
“By mapping and measuring the distance from live tree seed sources, managers can confidently 
eliminate the need for artificial conifer regeneration in highly burned patches less than 0.25 
miles from a seed source—even after the most extreme fire events.” 
 
Based on the above and below citations of abundant post-fire conifer regen, we request that you 
map the location of seed trees/sources within high severity burn patches to determine if there are 
sufficient seed sources nearby (see Brown 2008) before you claim a lack of conifer regeneration.  
 
Shatford et al. (2007) (cited in the EA but ignored in the conifer assumptions) also report 
abundant post-fire conifer establishment in severe burn patches -   
  

In contrast to expectations, generally, we found natural conifer regeneration abundant across a 
variety of settings. Management plans can benefit greatly from using natural conifer 
regeneration but managers must face the challenge of long regeneration periods and be able to 
accommodate high levels of variation across the landscape of a fire. 
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Figure 5 from Shatford et al. 2007. Dominant conifer abundance by year of establishment. (A) 
Establishment after fires of 1992–1996 on low-elevation sites; (B) establishment after fires of 1987 on 
low elevation sites (Douglas-fir and Douglas-fir/tanoak series); (C) establishment after fires of 1987 on 
high-elevation sites (white fir series) in the Klamath-Siskiyous region.  

 

 



 13 

Hibbs and Ruth (2011) in a USGS (government report) stated:  

“The availability of a natural seed source is critical when relying on natural regeneration for tree 
establishment instead of planting. In the Klamath-Siskiyou Ecoregion, a natural seed source is available 
in most instances even after a severe fire. Within the boundaries of the Biscuit Fire, for example, many 
locations experienced fire of sufficient severity to kill all the trees present. Yet, often a living conifer tree 
that could act as a seed source was present within 400 meters of these severely burned areas (emphasis 
added). Conifer seeds can disperse this distance, which allows for natural regeneration. In fact, natural 
conifer regeneration generally was profuse except in the middle of large, severely burned patches and on 
southern, low-altitude sites.” 

Regarding reoccurring burn severity, Gabrinski et al. (2017) found high severity burns 
reoccurred when successive fire intervals were long (≥19 yr) for the Klamath-Siskiyou region, 
and not on shorter intervals (<15 years) as reported in the EA.  
 
We would like to point out that if reducing high severity occurrence is the main concern of the 
project need, then Horse-Seiad project activities may actually increase uncharacteristic levels of 
high severity fire. Notably, several studies have shown high levels of high severity on lands with 
intensive management similar to what is being proposed (Odion et al. 2004, Bradley et al. 2016, 
Zald and Dunn 2018). Moreover, the project emphasis on protecting adjacent private lands from 
high severity fire is misplaced as private lands are the main problem for uncharacteristic levels of 
high severity fire as noted (see below). The Forest Service has cooperative agreements with state 
and private landowners. We suggest you work with adjacent private landowners to minimize 
impacts of uncharacteristic burns on private lands affecting the Klamath National Forest. 
Additionally, we suggest you take into account the findings below, particularly intensive 
management and extreme fire weather as the main drivers of uncharacteristically severe 
wildfires.  
 
From Zald and Dunn 2018 
Abstract. Many studies have examined how fuels, topography, climate, and fire weather influence 
fire severity. Less is known about how different forest management practices influence fire severity in 
multi-owner landscapes, despite costly and controversial suppression of wildfires that do not 
acknowledge ownership boundaries. In 2013, the Douglas Complex burned over 19,000 ha of Oregon & 
California Railroad (O&C) lands in Southwestern Oregon, USA. O&C lands are composed of a 
checkerboard of private industrial and federal forestland (Bureau of Land Management, BLM) with 
contrasting management objectives, providing a unique experimental landscape to understand how 
different management practices influence wildfire severity. Leveraging Landsat based estimates of fire 
severity (Relative differenced Normalized Burn Ratio, RdNBR) and geospatial data on fire progression, 
weather, topography, pre-fire forest conditions, and land ownership, we asked (1) what is the relative 
importance of different variables driving fire severity, and (2) is intensive plantation forestry 
associated with higher fire severity? Using Random Forest ensemble machine learning, we found daily 
fire weather was the most important predictor of fire severity, followed by stand age and ownership, 
followed by topographic features. Estimates of pre-fire forest biomass were not an important predictor 
of fire severity. Adjusting for all other predictor variables in a general least squares model incorporating 
spatial autocorrelation, mean predicted RdNBR was higher on private industrial forests (RdNBR 
521.85 _ 18.67 [mean _ SE]) vs. BLM forests (398.87 _ 18.23) with a much greater proportion of 
older forests. Our findings suggest intensive plantation forestry characterized by young forests and 
spatially homogenized fuels, rather than pre-fire biomass, were significant drivers of wildfire severity. 
This has implications for perceptions of wildfire risk, shared fire management responsibilities, and 
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developing fire resilience for multiple objectives in multi-owner landscapes. 
 
From Bradley et al. 2016 
Abstract. There  is  a  widespread  view  among  land  managers  and  others  that  the  protected  status  of  
many  forestlands  in  the  western  United  States  corresponds  with  higher  fire  severity  levels  due  to  
historical  restrictions  on  logging  that  contribute  to  greater  amounts  of  biomass  and  fuel  loading  in  less  
intensively  managed  areas,  particularly  after  decades  of  fire  suppression.  This  view  has  led  to  recent  
proposals—both  administrative  and  legislative—to  reduce  or  eliminate  forest  protections  and  increase  
some  forms  of  logging  based  on  the  belief  that  restrictions  on  active  management  have  increased  fire  
severity.  We  investigated  the  relationship  between  protected  status  and  fire  severity  using  the  Random  
Forests  algorithm  applied  to  1500  fires  affecting  9.5  million  hectares  between  1984  and  2014  in  pine  
(Pinus ponderosa,  Pinus  jeffreyi)  and  mixed-‐conifer  forests  of  western  United  States,  accounting  for  key  
topographic  and  climate  variables.  We  found  forests  with  higher  levels  of  protection  had  lower  severity  
values  even  though  they  are  generally  identified  as  having  the  highest  overall  levels  of  biomass  and  fuel  
loading.  Our  results  suggest  a  need  to  reconsider  current  overly  simplistic  assumptions  about  the  
relationship  between  forest  protection  and  fire  severity  in  fire  management  and  policy.  
 
Failure to Disclose Limitations and Risks of Fuel Breaks  
 
The EA unequivocally assumes fuel breaks will make it “safer" for firefighters.  Rarely is this 
assumption tested because it is too risky for firefighters, especially making a stand in fuel breaks 
against oncoming head fires. 
 
We have included a fuel break assessment paper by former firefighter Dr. Timothy Ingalsbee 
(2005) who argues that fuel breaks are practical for starting fires (e.g. prescribed understory 
prescribed burning and/or facilitate wildland fire use opportunities) but impractical and unsafe 
for stopping fires (i.e. wildfire suppression).  A fuel break needed to start fires under the right 
conditions can be as minimal as a brushed-out hiking trail, but a fuel break needed to stop fires 
under the wrong conditions (extreme fire weather) is qualitatively more expansive and impactful, 
and it may never really work given spotfire potential. For examples, fires have been known to 
jump across 8 lane freeways in southern California; last summer, the Eagle Creek fire crossed the 
Columbia River Gorge! 
 
Additionally, these two papers provide best science examples on fuel breaks, including strategic 
location and limitations, and invasive species concerns: 
 
FACTORS AFFECTING FUEL BREAK EFFECTIVENESS IN THE CONTROL OF LARGE 
FIRES ON THE LOS PADRES NATIONAL FOREST, CALIFORNIA 
 
Syphard, A.D,  J.E. Keeley, and T.J Brennan (International Journal of Wildland Fire 2011, 20, 
764–775) 
 
Abstract:  As wildfires have increased in frequency and extent, so have the number of homes developed in 
the wildland– urban interface. In California, the predominant approach to mitigating fire risk is 
construction of fuel breaks, but there has been little empirical study of their role in controlling large fires. 
We constructed a spatial database of fuel breaks on the Los Padres National Forest in southern California 
to better understand characteristics of fuel breaks that affect the behaviour of large fires and to map where 
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fires and fuel breaks most commonly intersect. We evaluated whether fires stopped or crossed over fuel 
breaks over a 28-year period and compared the outcomes with physical characteristics of the sites, 
weather and firefighting activities during the fire event. Many fuel breaks never intersected fires, but 
others intersected several, primarily in historically fire-prone areas. Fires stopped at fuel breaks 46% of 
the time, almost invariably owing to fire suppression activities. Firefighter access to treatments, smaller 
fires and longer fuel breaks were significant direct influences, and younger vegetation and fuel break 
maintenance indirectly improved the outcome by facilitating firefighter access. This study illustrates the 
importance of strategic location of fuel breaks because they have been most effective where they provided 
access for firefighting activities.  
 
FUEL BREAKS AFFECT NONNATIVE SPECIES ABUNDANCE IN CALIFORNIAN PLANT 
COMMUNITIES 
 
Merriam K.E., J.E. Keeley, and J.L. Beyers (Ecological Applications, 16(2), 2006, pp. 515–527) 
 
Abstract. We evaluated the abundance of nonnative plants on fuel breaks and in adjacent untreated areas 
to determine if fuel treatments promote the invasion of nonnative plant species. Understanding the 
relationship between fuel treatments and nonnative plants is becoming increasingly important as federal 
and state agencies are currently implementing large fuel treatment programs throughout the United States 
to reduce the threat of wildland fire. Our study included 24 fuel breaks located across the State of 
California. We found that nonnative plant abundance was over 200% higher on fuel breaks than in 
adjacent wildland areas. Relative nonnative cover was greater on fuel breaks constructed by bulldozers 
(28%) than on fuel breaks constructed by other methods (7%). Canopy cover, litter cover, and duff 
depth also were significantly lower on fuel breaks constructed by bulldozers, and these fuelbreaks had 
significantly more exposed bare ground than other types of fuel breaks. There was a significant decline in 
relative nonnative cover with increasing distance from the fuel break, particularly in areas that had 
experienced more numerous fires during the past 50 years, and in areas that had been grazed. These data 
suggest that fuel breaks could provide establishment sites for nonnative plants, and that nonnatives may 
invade surrounding areas, especially after disturbances such as fire or grazing. Fuel break construction 
and maintenance methods that leave some overstory canopy and minimize exposure of bare ground may 
be less likely to promote nonnative plants. 
 
Notably, while the EA purports to monitor invasive species, given the expansive use of fuel 
beaks, mitigation appears grossly inadequate. We request that you include a literature review on 
problems and limitations of fuel breaks, and more substantial invasive species containment 
measures. This is of particular concern as fuel breaks will require periodic maintenance (adding 
to undisclosed project costs), could become de facto roads for ORVs and cattle that act as vectors 
of invasive species spread along with uncharacteristic fire ignitions. In particular, if fuel breaks 
are colonized by grasses (especially cheatgrass), they will contribute to fire spread and dangerous 
conditions for firefighters.  
 
Failure to Consider a Fully Array of Actions for Hazard Tree Removal as Specified in 
Hazard Tree Guidelines and Related Policies  
 
The EA bases roadside hazard tree removal on the probability of tree mortality (PM) using 
Marking Guidelines for Fire Injured Trees in California and determining size classes to remove 
based on PM values and land use categories (e.g., Riparian Reserve, NSO habitat). However, the 
EA does not disclose whether PM rates were based on multi-factor hazard rating scores or a 
single marking factor, resulting in uncertainties in estimating mortality. For instance, the most 
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reliable method assesses three factor ratings: crown injury, cambium injury, and red turpentine 
beetle (RTB). Leaving anyone of these out can result in over or underestimating PM values (see 
marking guidelines). This needs to be fully disclosed instead of vaguely referencing that you are 
following the California marking guidelines as managers have flexibility in choosing which 
guidelines to follow.  
 
Moreover, hazard tree management includes much more than just removal of trees with moderate 
to high PM values.  In fact, according to the PSW guidelines for hazard trees, five types of 
actions are available to managers to reduce tree hazard potential: 
 
 
 
 
 

• Target removal (i.e., remove that target area such as picnic tables) 
• Tree removal (the only one the EA considers) 
• Topping 
• Pruning 
• Specialized Actions (e.g. brace the tree) 

 
The EA therefore inappropriately choses a single action - tree removal – when five actions are 
actually available based on the hazard tree guidelines. We request that you issue an EIS that 
evaluates non-tree removal actions to minimize impacts to NSO, Riparian Reserves, and the 
LSR.  
 
Large Dead Trees Do Not Contribute to Fire Spread  
 
The EA falsely claims that large dead trees will contribute to subsequent severe fires. However, 
for large trees to pose a major deterrent to firefighters dead trees would have to fall at the same 
rate (highly unlikely).  
 
Notably, numerous studies of beetle-killed forests have shown that when wildfires reoccur in 
snag forests, they occur at lower severities given that most of the living biomass was already 
consumed by the prior disturbance (e.g., see comprehensive analyses from multiple regions by 
Bond et al. 2009, Black et al. 2013, Donato et al. 2013, Hart et al. 2015, Meigs et al. 2016).  
 
Additionally, large trees do not simply re-combust in a subsequent fire but rather smolder given 
that the living biomass was already consumed in the prior fire. Large-coarse woody debris also 
does not contribute to fire spread, a major concern of firefighters, which logging slash does.  
 
Campbell et al. 2016 noted: 
 
 “The proportion of whole trees having fallen after 10 years was 20 times greater for small diameter trees 
(<20 cm DBH) than for larger trees……Across species, size class, and location, 57% of the trees killed in 
the Biscuit Fire are still standing 10 years after their death and have on average lost only 26% of their 
post combustion necromass....” 

reviewer
Sticky Note
Also - please note -Dunn and Bailey 2016 report that the proportion of snags falling after wildfire decreases with increase snag size. Therefore, large snags need to be retained throughout the project area as they are not a problem regarding fall rates. 

reviewer
Highlight
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“In reality, necromass decay over time is expected to exhibit some initial lag (as substrates await 
decomposer colonization or fragmentation) and a decreasing proportional loss over time (as mixed 
substrates are reduced to their more recalcitrant fractions).” 
 
Thus, if the main concern is reburn, then large trees are not a problem given most of their 
biomass was consumed in the initial disturbance and large trees do not all fall at once. 
 
Conclusions 
 
The Seiad-Horse project is located within the Siskiyou Crest, a regionally recognized land-bridge 
and potential climate refugia. Project actions will substantially impact the ability of the Crest to 
function in this fashion and will have significant impacts to NSO cores and owl habitat, NSO 
critical habitat, LSRs, Riparian Reserves and aquatics (chronic disturbance), invasive species 
spread, and future fire risks (logging slash, human-related fire ignitions). Notably, Dr. Jerry 
Franklin noted in his 2005 testimony to the House Natural Resources Committee the importance 
of pulse disturbances for legacy tree maintenance. That is – reoccurring high severity burns 
provide the legacy tree component an entire area may receive for decades. High severity fires are 
on long-rotation intervals (note – rotation interval is based on an area estimate rather than a point 
estimate as in fire return intervals). High severity rotation intervals for this region are ~140 years 
(Odion et al. 2014 Supplemental) meaning that these pulse disturbances are infrequent events at 
the landscape scale.  
 
Project impacts also cannot be dismissed as insignificant or non-controversial, impacting an area 
important to NSO demography, the Kangaroo Roadless Area, and leading to additional incidental 
take of owls (on top of the Westside salvage). In no way can it be concluded that this project has 
no scientific controversy given the extensive literature provided in our comments and the 
hundreds of scientists that have objected to post-fire logging and related actions like those 
proposed in the EA. We request a full EIS including a range of alternatives that minimize 
impacts by: 
 

•   Prohibiting logging along the two miles of Forest Service Road 47N80 bisecting the 
Kangaroo Roadless Area; 

•   Retaining large (>20 in dbh) trees in NSO habitat, LSRs, and Riparian Reserves; 
•   Including actions other than tree removal in reserves, owl cores, and owl habitat as 

provided by the PSW hazard tree marking guidelines (this could include road closure for 
safety reasons); 

•   Narrowing the project scope to within the road prism along high use roads, thereby 
substantially reducing miles of hazard tree removals; 

•   Adhering to the NSO recovery plan and critical habitat determination on post-fire 
logging;  

•   Addressing limitations of fuel breaks, and need for ongoing maintenance, especially 
invasive species containment and problems with human-caused wildfire ignitions posed 
by increased access along fuel breaks; and 

•   Working with private landowners to reduce their contributions to uncharacteristically 
severe wildfires from their intensive logging and road building operations.   
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Open Letter to Members of Congress from 250 Scientists  

Concerned about Post-fire Logging 

October 30, 2013 
 

          As professional scientists with backgrounds in ecological sciences and natural resources 
management, we are greatly concerned that post-disturbance legislation addressed in HR 1526, 
which passed the House in September 2013, would suspend federal environmental protections to 
expedite and increase logging of post-fire habitat and mandate increased commercial logging of 
unburned forests on national forests. In addition, HR 3188, as currently proposed in the House, 
would override federal environmental laws to mandate post-fire clearcutting operations in 
national forests, Yosemite National Park, and designated Wilderness areas within the 257,000-
acre Rim fire on the Stanislaus National Forest and Yosemite National Park. Both bills ignore the 
current state of scientific knowledge, which indicates that such activity would seriously 
undermine the ecological integrity of forest ecosystems on federal lands.  

          Though it may seem at first glance that a post-fire landscape is a catastrophe ecologically, 
numerous scientific studies tell us that even in patches where forest fires burned most intensely 
the resulting post-fire community is one of the most ecologically important and biodiverse 
habitat types in western conifer forests. Post-fire conditions serve as a refuge for rare and 
imperiled wildlife that depend upon the unique habitat features created by intense fire. These 
include an abundance of standing dead trees or “snags” that provide nesting and foraging habitat 
for woodpeckers and many other wildlife species, as well as patches of native flowering shrubs 
that replenish soil nitrogen and attract a diverse bounty of beneficial insects that aid in 
pollination after fire. Small mammals find excellent habitat in the shrubs and downed logs, deer 
and elk browse on post-fire shrubs and natural conifer regeneration, bears eat the berries often 
found in substantial quantities after intense fire, and morel mushrooms, prized by many 
Americans, spring from the ashes in the most severely burned forest patches.  

          This post-fire habitat, known as “complex early seral forest,” is quite simply some of the 
best wildlife habitat in forests and is an essential stage of natural forest processes. Moreover, it is 
the least protected of all forest habitat types and is often as rare, or rarer, than old-growth forest, 
due to damaging forest practices encouraged by post-fire logging policies. While there remains 
much to be discovered about fire in our forests, the scientific evidence indicates that complex 
early seral forest is a natural part of historical fire regimes in nearly every conifer forest type in 
the western U.S. (including ponderosa pine and mixed-conifer forests) and that small and large 
patches of it occur. Much of the current scientific information on the ecological importance of 
post-fire habitat can be found in several excellent videos1. 

                                                           
1
 http://www.fs.usda.gov/detail/r5/news-events/audiovisual/?cid=stelprdb5431394;  

https://vimeo.com/75533376; http://vimeo.com/groups/future/videos/8627070; 
http://www.youtube.com/watch?v=iTl-naywNyY&list=PL7F70F134E853F520&index=15; 
http://www.youtube.com/watch?v=1BmTq8vGAVo&feature=youtu.be; http://vimeo.com/3428311 



          Numerous studies also document the cumulative impacts of post-fire logging on natural 
ecosystems, including the elimination of bird species that are most dependent on such conditions, 
compaction of soils, elimination of biological legacies (snags and downed logs) that are essential 
in supporting new forest growth, spread of invasive species, accumulation of logging slash that 
can add to future fire risks, increased mortality of conifer seedlings and other important re-
establishing vegetation (from logs dragged uphill in logging operations), and increased chronic 
sedimentation in streams due to the extensive road network and runoff from logging operations2. 

          We urge you to consider what the science is telling us: that post-fire habitats created by 
fire, including patches of severe fire, are ecological treasures rather than ecological catastrophes, 
and that post-fire logging does far more harm than good to the nation’s public lands.  

Sincerely,       

* Affiliations listed for identification purposes only 
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January 3, 2014 

 

Susan Skalski, Forest Supervisor 

Stanislaus National Forest 

Randy Moore, Regional Forester 

U.S. Forest Service Region 5 (California) 

 

Re: Letter from Scientists on Proposed Postfire Salvage on the Stanislaus National 

Forest, central Sierra Nevada region, California 

 

Dear Ms. Skalski and Mr. Moore,  

 

As professional scientists with backgrounds in ecological sciences and 

natural resources management, we are writing in regards to your December 

6, 2013 Notice of Intent to implement the “Rim Fire Recovery Project” on 

the Stanislaus National Forest portion of the 257,000-acre Rim fire of 2013 

in the central Sierra Nevada region of California
1
. Specifically, we write to 

express our deep concerns with your proposal to “salvage” log 29,648 acres 

of mostly moderate- and high-severity fire areas in the fire-adapted conifer 

forests on the Stanislaus National Forest. This logging activity would 

degrade most of the 32,910 acres of moderate/high-severity fire that 

occurred in mature conifer forests on national forest land. We are also 

concerned that your proposal under-estimates the cumulative impacts of 

postfire logging and its potential effects on ecological integrity and forest 

health. In particular, the proposal seems to violate the National Forest 

System Land Management Planning Rule of 2012 (36 CFR Part 219) that 

directs the Forest Service to maintain the ecological integrity of a planning 

area as it relates to “the completeness of wholeness of an ecosystem’s 

composition, structure, function, and connectivity.” Postfire logging is 

inconsistent with the intent of the planning rule as it would greatly diminish 

ecological integrity of important postfire wildlife habitat while removing 

habitat for at-risk species, as noted.  

 

                                                   
1http://www.fs.usda.gov/wps/portal/fsinternet/!ut/p/c5/04_SB8K8xLLM9MSSzPy8xBz9CP0os3gDfxMDT8MwRyd

LA1cj72BTUwMTAwgAykeaxRtBeY4WBv4eHmFYT4GMHkidBvgAI6EdIeDXIvfdrAJuM3388jPTdUvyA2NM

MgyUQQAyrgQmg!!/dl3/d3/L2dJQSEvUUt3QS9ZQnZ3LzZfS000MjZOMDcxT1RVODBJN0o2MTJQRDMwOD

Q!/?project=43033 
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In particular, the rare Black-backed Woodpecker
2
, which depends on larger patches of recent 

higher-severity fire occurring in dense, mature conifer forest, and is highly sensitive to even 

partial salvage logging, would be greatly impacted by proposed postfire logging
3
. The U.S. Fish 

& Wildlife Service determined that post-fire salvage logging on national forest lands is a key 

factor in the recent decline of this species. Moreover, in the fall of 2012, the Forest Service 

produced the Black-backed Woodpecker Conservation Strategy
4
 that this logging proposal 

contradicts. In order to conserve populations of this woodpecker and reduce further risks to its 

populations, the Conservation Strategy recommended that: a) the high quality Black-backed 

Woodpecker habitat should be identified after fire and should not be salvage logged; b) salvage 

logging should not occur during nesting season, while chicks are in the nest and cannot fly away; 

and c) where logging does occur, logged patches should not be > 2.5 ha. However, none of these 

recommendations are incorporated in your salvage logging proposal, which is of particular 

concern given that the largest tract of existing woodpecker habitat in the Sierra is on the 

Stanislaus National Forest within the Rim fire, and the current proposal would remove most of it. 

Further, the Black-backed Woodpecker is a designated management indicator species, or 

bellwether, of post-fire ecosystems of the Sierra, and such a massive salvage logging operation 

would cause irreparable harm to many wildlife species that also share its complex early seral 

habitat created by higher-severity fire.  

 

We note that recent studies have documented the importance and rarity of complex early seral 

forests created by moderate/high-severity fire
5
. Yet the Forest Service’s proposal would remove 

most of it in this area. In a study commissioned by the Forest Service and conducted in large 

higher-severity fire areas in the northern portion of the Sierra Nevada management region, 

scientists
6
 concluded: “Once the amount of the plot that was high severity was over 60% the 

density of cavity nests increased substantially…[M]ore total species were detected in the 

                                                   
2On April 9, 2013, the U.S Fish & Wildlife Service issued a determination that listing the genetically distinct 

population of Black-backed Woodpeckers in the Sierra Nevada and eastern Oregon Cascades under the Endangered 

Species Act “may be warranted.” 
3
Hanson, C. T., and M. P. North. 2008. Postfire woodpecker foraging in salvage-logged and unlogged forests of the 

Sierra Nevada. Condor 110:777–782. 
4Bond, M.L., R.B. Siegel, and D.L. Craig.  2012.  A Conservation Strategy for the Black-backed Woodpecker 

(Picoides arcticus) in California—Version 1.0. The Institute for Bird Populations, Point Reyes Station, California, 

For: U.S. Forest Service, Pacific Southwest Region, Vallejo, CA.   
5Swanson, M.E., J. F. Franklin, R.L. Beschta, C. M. Crisafulli, D.A. DellaSala, R.L. Hutto, D. B. Lindenmayer, and 

F. J. Swanson. 2010. The forgotten stage of forest succession: early-successional ecosystems on forested sites. 
Frontiers in Ecol and Enviro doi:10.1890/090157. DellaSala, D.A., M.L. Bond, C.T. Hanson, R.L. Hutto, and D.C. 

Odion. In press. Complex early seral forests of the Sierra Nevada: what are they and how can they be managed for 

ecological integrity? Natur Areas J. 
6Burnett, R.D., P. Taillie, and N. Seavy.  2010.  Plumas Lassen Study 2009 Annual Report.  U.S. Forest Service, 

Pacific Southwest Region, Vallejo, CA.   



Moonlight fire which covers a much smaller geographic area and had far fewer sampling 

locations than the [unburned] green forest…[A]reas burned by wildfire, especially those with 

older high severity patches, may in some cases support equal or greater landbird diversity and 

total bird abundance [than unburned forest]…It is clear from our first year of monitoring three 

burned areas that post-fire habitat, especially high severity areas, are an important component of 

the Sierra Nevada ecosystem…[P]ost-fire areas are not blank slates or catastrophic wastelands; 

they are a unique component of the ecosystem that supports a diverse and abundant avian 

community.”  

 

Likewise, in a separate study also commissioned by the Forest Service and conducted in the 

Sierra Nevada, researchers
7
 concluded that native fire-following shrubs are vitally important to 

biodiversity in complex early seral forest (CESF) created by high-intensity fire: “Many more 

species occur at high burn severity sites starting several years post-fire, however, and these 

include the majority of ground and shrub nesters as well as many cavity nesters. Secondary 

cavity nesters, such as swallows, bluebirds, and wrens, are particularly associated with severe 

burns, but only after nest cavities have been created, presumably by the pioneering cavity-

excavating species such as the Black-backed Woodpecker. Consequently, fires that create 

preferred conditions for Black-backed Woodpeckers in the early post-fire years will likely result 

in increased nesting sites for secondary cavity nesters in successive years.” Similarly, 

researchers
8
 found that shrub dominated landscapes are critically important wildlife habitat: 

“while some snag associated species (e.g. black-backed woodpecker) decline five or six years 

after a fire [and move on to find more recent fire areas], [species] associated with understory 

plant communities take [the woodpeckers’] place resulting in similar avian diversity three and 

eleven years after fire (e.g. Moonlight and Storrie).”  

 

Current studies also have concluded that complex early seral habitat, created by higher-severity 

fire, has declined substantially since the era of fire suppression
9
. Yet there are no forest plan 

provisions to protect this habitat. Thus, in closing, there is a consensus of scientific opinion that 

                                                   
7Siegel, R.B., M.W. Tingley, and R.L. Wilkerson. 2011. Black-backed Woodpecker MIS surveys on Sierra Nevada 

national forests: 2010 Annual Report. A report in fulfillment of U.S. Forest Service Agreement No. 08-CS-

11052005-201, Modification #2; U.S. Forest Service Pacific Southwest Region, Vallejo, CA.  
8Burnett, R.D., M. Preston, and N. Seavy.  2012.  Plumas Lassen Study 2011 Annual Report. U.S. Forest Service, 

Pacific Southwest Region, Vallejo, CA.   
9
Nagel, T.A., and A.H. Taylor.  2005.  Fire and persistence of montane chaparral in mixed conifer forest landscapes 

in the northern Sierra Nevada, Lake Tahoe Basin, California, USA. J. of Torrey Botanical Society 132: 442–457. 

Odion, D.C., and Hanson, C.T.  2013.  Projecting impacts of fire management on a biodiversity indicator in the 

Sierra Nevada and Cascades, USA: the Black-backed Woodpecker. The Open For Sci J 6: 14-23. 



post-fire logging and artificial conifer plantation establishment is one of the most ecologically 

damaging activities that could occur after mixed-severity fire
10

.  

 

We urge you to please fundamentally reconsider your proposal in light of the current science.  

Thank you for your consideration of these issues.  

 

Sincerely,  

 

Affiliations listed for identification purposes only 

 

Lead Signatures 

 

Dominick A. DellaSala, Ph.D. , Corresponding Author     Dennis Odion, Ph.D. 

Chief Scientist, Geos Institute                         Research Ecologist 

Ashland, OR       Santa Barbara, CA 

 

Chad Hanson, Ph.D., Research Ecologist   Richard L. Hutto, Ph.D. 

Earth Island Institute      Professor of Biological Sciences 

Berkeley, CA       University of Montana 

        Missoula, MT 

Monica Bond, M.S. 

Principal Scientist 

Wild Nature Institute 
Hanover, NH 
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Cons Biology 20:984–993. 
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Open Letter to U.S. Senate and President Obama from Scientists Concerned about 
Post-fire Logging and Logging of Old Forest on Federal Public Lands 

November 2016 

As professional scientists with backgrounds in ecological sciences and natural resources management, 
we are greatly concerned that legislation, S. 3085 (Roberts, R-KS), which passed the Senate Agriculture 
Committee on September 13, 2016, would use fear and misunderstanding about wildland fires to 
suspend federal environmental protections to expedite logging and clearcutting of both post-fire wildlife 
habitat and unburned old forests on National Forest lands. This legislation would also weaken most 
analysis of adverse environmental impacts, restrict public participation, and largely prevent enforcement 
of environmental laws on federal forestlands by the courts. A companion logging bill, HR 2647, passed 
the House in July 2015. Portions of these bills are also being considered for inclusion in an energy bill, 
as the conference committee attempts to reconcile House and Senate versions.  

A similar logging measure now being actively circulated in the U.S. Senate by Senators Crapo (R-ID), 
Murkowski (R-AK), and Wyden (D-OR), the “Wildfire Budgeting, Response, and Forest Management 
Act of 2016,” would override and severely weaken federal environmental laws pertaining to analysis 
and disclosure of adverse environmental impacts, and public participation in forest management 
decisions. The legislation would increase logging of biologically rich post-fire habitat, mature forests 
and old-growth trees and remove most of the structure a forest ecosystem needs to properly function.   

The proposed House and Senate legislation addresses the borrowing of funds from other programs to 
cover costs of fire suppression. However, both bills would increase funding for suppression of mostly 
backcountry fires in remote areas, and neither would focus on, or prioritize, protection of rural 
communities. The best available science has shown that effective home protection from wildland fire 
depends on “defensible space” work within approximately 100 feet of individual structures, and 
improving the fire resistance of the homes themselves.1 Unfortunately, neither bill recognizes the 
ecological costs of further suppressing fire in fire-adapted ecosystems. While the bills seek legitimate 
budgetary reforms on “fire-borrowing,” they do so by promoting the idea that wildfires themselves are 
“disasters” and by promoting policies that will damage forest ecosystems by encouraging more fire 
suppression and logging in fire-dependent systems instead of addressing fiscally responsible cost 
containment through prioritization of suppression efforts, homeowner and firefighter safety, and 
appropriate use of wildland fire for ecosystem benefits.  

National Forests were established for the public good and include most of the nation’s remaining 
examples of intact forests. They are a wellspring of clean water for millions of Americans, a legacy for 
wildlife, sequester vast quantities of carbon important in climate change mitigation, and provide 
recreation and economic opportunities to rural communities. Though it may seem to some laypersons 
that a post-fire landscape is a catastrophe, numerous scientific studies tell us that even in the patches 
where forest fires burn most intensely, the resulting wildlife habitats are among the most ecologically 
rich and diverse on western forestlands and are essential to support the full range of forest biodiversity.2 

We urge you to vote against these legislative proposals, and urge President Obama to veto these bills if 
they are passed in some form by Congress.  

																																																								
1See http://www.sciencedirect.com/science/book/9780128027493 (Chapter 13).   
2See http://www.sciencedirect.com/science/book/9780128027493 (Chapters 1 through 5, and 11).  
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I have been engaged in studies of forest ecosystems, forest disturbances, and natural 
recovery processes throughout North America for over 45 years in both federal agencies 
and academia.  I am currently participating with a small team of academic scientists in a 
review of scientific information on the fire ecology of western North American forests, 
including natural and artificial recovery processes following intense wildfire.   
 
A very large body of scientific literature has accumulated during the last 25 years on the 
impacts of large natural disturbances on forest ecosystems and on subsequent forest 
recovery processes.  Much of this was stimulated by a series of large disturbance events 
including the 1980 eruption of Mount St. Helens, the Yellowstone Fires of 1988, and 
several major hurricanes beginning with Hurricane Hugo.  Major retrospective studies, 
such as of the 1938 New England hurricane, have also provide significant new insights 
into forest disturbance and recovery.   
 
This scientific literature provides a large body of knowledge of relevance to development 
of policies related to forest recovery.  A general lesson has been the great resilience and 
recuperative capacity that is characteristic of natural forests.  The science has also 
provide significant new insights or correctives regarding the limitations and values of 
traditional responses to forest catastrophes, such as salvage and reforestation, particularly 
in light of the shift in management emphasis on many public lands from wood production 
to other values, including biodiversity and ecological processes. 
 
In the following testimony I will address two specific topics: salvage and reforestation.  It 
is important to recognize that these are two distinct activities that can be considered and 
conducted independently of each other.  I have appended testimony that I provided the 
senate in 2004 in relation to the proposed National Reforestation Act of 2004 because of 
its relevance to HR 4200. 
 

Timber Salvage 
 
Salvage logging generally cannot be justified on the basis that it contributes to the 
recovery of forest ecosystems following catastrophic disturbances.  There is essentially 
no scientific support for the view that salvage logging can contribute direct positive 
benefits to ecological recovery; there is abundant scientific evidence that salvage logging 
can have diverse and significant negative impacts of salvage logging on ecological 
recovery (e.g., Lindenmayer et al. 2004).  It has been argued that salvage can generate 
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some indirect environmental benefits, such as by generating timber sale receipts that can 
be used to aid in other rehabilitation activities, or benefits with regards to other issues, 
such as human safety.  However, based on our current understanding of forest recovery 
following disturbances, timber salvage is most appropriately viewed as a “tax” on 
ecological recovery.  The tax can either be very large or relatively small depending upon 
the amount of material removed and the logging techniques that are used. 
 
Negative impacts of timber salvage on ecological recovery occur in many different ways, 
which cannot be comprehensively reviewed here.  They include direct effects of removal 
of wood and indirect effects, such as the impacts of logging operations on water and 
soils. 
 
One of the largest sets of impacts from salvage logging relates to the role of dead wood—
snags and logs—in both intact and disturbed forest ecosystems.  There is now a very 
large body of scientific literature documenting the importance of large wood structures in 
forest ecosystems (see, e.g., Harmon et al. 2004 and Maser et al. 1988).  Snags and logs 
play important roles in energy and nutrient cycling, nitrogen fixation, and hydrologic and 
geomorphic processes, such as sediment storage.  Wood is immensely important to the 
animal life of forest ecosystems, both vertebrate and invertebrate; probably ½ to 2/3 of 
the forest dwelling animal species utilize large wood as habitat.   
 
The largest and most decay resistant snags and logs are the most important part of the 
legacy of dead wood created by disturbances, such as stand replacement fires.  There are 
many reasons for this but the most important is that this class of wood makes the greatest 
contribution to habitat and key ecological processes—and for the longest time.  Large 
trees of decay resistant species, such as cedars and Douglas-fir will persist and play 
important functional roles in the forest for literally a century or more.   
   
A key point is that the legacy of large dead wood generated by a stand-replacement event 
is all the large dead wood that the recovering ecosystem is going to get for a century or 
more—until it is mature enough to begin generating dead wood of comparable size.   
That single pulse of dead wood is all there is going to be to serve the multiple habitat and 
ecological roles played by dead wood.   This is the basis for the concept that—from the 
standpoint of ecological impacts—cutting live trees from a green forest will often have a 
lower ecological cost than removing dead trees from a burn or blowdown.  It is also 
why salvage logging has very long-term effects on recovery processes. 
 
Obviously, we will sometimes choose to salvage for reasons related to other societal 
goals; considerations of ecological recovery are only one of the variables that go into 
such decisions.  For example, we may well choose to salvage for socio-economic reasons, 
to recover timber values that would otherwise be lost, or to reduce fuel loadings in urban-
wildland interface, or to deal with issues of human safety.   
 
In making decisions about where and how to salvage, how can we minimize negative 
impacts on ecological values?  One part of the answer to this question is to avoid salvage 
on affected lands where management objectives are focused primarily on ecological 
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objectives—e.g., national parks, designated wilderness, and Late Successional Reserves.  
Where we do choose to salvage, we can retain some of the legacy of dead wood, 
especially of the larger, more decay resistant snags and logs.  Retention of 15 to 20 % of 
the dead wood can contribute significantly to ecological recovery, particularly if it is 
composed of the larger, more decay resistant material.       
 
 

Reforestation 
 
Reforestation is a much more complex issue than timber salvage because it obviously can 
contribute to some aspects of ecological recovery.  With reforestation you are actually 
putting additional resources in place (trees) rather than simply removing an ecological 
resource (wood).  Again, I want to emphasize that there is no essential link between 
salvage and reforestation although proponents often make them appear linked. 
 
Scientific advice on the issue of reforestation must be very much conditioned by the land-
use objectives for the disturbed area.  Is the management objective primarily wood 
production or wildlife habitat or a mixture of commodity and environmental goals?  The 
large body of relevant science will provide different advice and support depending on the 
management goals.  Generic advice—such as proposals that the best way to contribute to 
ecological recovery is by rapid establishment of dense, coniferous forests—is 
inappropriate. 
 
Natural reforestation of large disturbed areas follows a variety of patterns.  The process 
of re-establishing a fully stocked, closed canopy forest varies from very fast to very slow.  
Following massive wildfires in the Douglas-fir region ca. 1500 AD, regeneration of the 
forest was apparently very slow.  The majority of the old-growth forests in this region, 
which is also the majority of our current northern spotted owl habitat, appear to have 
developed (closed) very slowly; for example, research at Oregon State University 
suggests that the original (and now old) Douglas-firs grew at early rates comparable to 
stand densities of 50 trees/acre.  Many other wildfires in the Douglas-fir region, such as 
in 1700, 1800, 1845 and 1902 appear to have regenerated much more rapidly.  There are 
many reasons for these differences; availability of tree seed was probably one of the most 
important.  Massive blowdown events typically regenerate instantaneously from existing 
tree regeneration that is released by elimination of the overstory. 
 
Rapid re-establishment of a fully stocked forest of one or more commercially important 
tree species traditionally has been viewed as the ideal following a stand-replacement 
disturbance.  In large measure this reflected our traditional emphasis on wood production 
on forest lands and, in part, the belief that getting a forest back as quickly as possible 
would be good for all of the other forest values (although any deer hunter could have told 
us otherwise).   
 
Aggressive reforestation following a large disturbance—typically by planting--is 
certainly appropriate where wood production is the sole or primary management 
objective, such as on corporate timberlands. 
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Rapid re-establishment of extensive tracts of dense coniferous forests is not appropriate 
for many other ecological values, however.  First of all, it is clearly inappropriate to 
establish dense plantations of conifers on sites that have been subjected to 
uncharacteristic stand replacement fire as a result of uncharacteristic fuel 
accumulations—many of our pine and dry mixed conifer forests, for example.  By 
creating such plantations we are simply creating the conditions—the fuel--for the next 
uncharacteristic stand-replacement fire!   Why would we want to create dense stands on 
such sites while we are simultaneously trying to reduce uncharacteristic fuel loadings in 
many eastside and Klamath Mountain stands? 
 
Aggressive reforestation is also antithetical to many other ecological values, particularly 
on sites that are characterized by infrequent, stand-replacement fires (e.g., westside 
Douglas-fir).  For example, the gradually reforesting but vegetationally-diverse and snag 
and log-rich early successional habitat that sometimes develops following wildfire is 
optimal for many bird species (including neotropical migrants), game species, and 
important ecological processes, such as nitrogen fixation.  Naturally disturbed areas with 
their legacies of dead wood intact and not yet dominated by closed coniferous forest are, 
in fact, the most biodiverse stage in forest succession.  Providing for early successional 
habitat of this type by leaving all or portions of some naturally disturbed areas 
unsalvaged and unplanted is certainly an appropriate component of a regional plan to 
maintain biological processes and ecological diversity.  Such early-successional areas 
should include sites representative of the more productive sites (e.g., plant association 
groups), not just the more remote, high elevation, or unproductive sites.  I assume that it 
is clear to all that clearcuts are not comparable in form or function to the naturally 
disturbed, unsalvaged, unplanted early successional habitats referred to here. 
 
 

Relevance to HR 4200 
 
Perhaps the most relevant point of this testimony to HR 4200 is that generic responses to 
large catastrophic disturbances are not appropriate.  There is a large body of scientific 
literature that can be drawn upon in developing appropriate management practices.  But 
what is ultimately appropriate depends very much on upon the forest type, management 
emphasis, and landscape context. 
 
The provisions for pre-approved practices in Section 104 need to reflect these important 
variables, in my view.  What is going to be generically appropriate (and that is 
presumably what pre-approved practices are) will vary with different forest types and 
management emphases.  Plant association groups provide the best handle on ecological 
differences among forest sites and types and could be the basis for developing pre-
approved practices.  Management objectives are a second critical stratification that needs 
to be considered in developing pre-approved practices.  Obviously, some practices are 
consistent with objectives dominated by wood production but not to lands where 
ecological values, such as biodiversity and aquatic ecosystems, are dominant.      
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Finally, there needs to be some provision for analysis of landscape-scale considerations, 
including cumulative effects.  There currently appears to be no provision in the bill for 
such larger, spatial scale considerations—i.e., where does the disturbed area fit within a 
larger drainage or within the regional landscape.  Landscape context is critical in 
determining what activities are appropriate following a major disturbance event.  This 
should also include a consideration of landscape pattern within the disturbed area to be 
sure that activities, such as salvage, do not “high grade” a landscape of its best legacies.    
 
Thank you for the opportunity to present this testimony. 
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There is an unfortunate tendency in forest resource management to adopt generic 
approaches to various management issues.  For example, to adopt one policy with regards 
to fire suppression (suppress them), timber harvest (clearcut), and predators (kill them).  
This “one size fits all” approach to policy fails to respect and reflect either (a) the 
immense variability amongst forest types in ecology, disturbance regime, environment, 
and historical condition and (2) the diverse and changing societal goals for different 
regions.  Such narrowly focused approaches to policy invariably lead to dysfunctional 
outcomes from both ecological and social perspectives.   
 
The proposed legislation follows the tradition of narrowly-focused resource policy.  On 
the surface, it seems like a good policy—salvaging economic value and reestablishing 
forest cover as quickly as possible!  And, if your goal is maximizing timber production, 
such an approach may be appropriate, assuming it is a good business investment.  
However, where management goals include maintenance of native biodiversity and 
ecological processes associated with natural ecosystem recovery, than a universal 
mandate for timber salvage and artificial reforestation is inappropriate.  Local resource 
management objectives and ecological science should drive those decisions. 
 
I will address just two important ecological values—from among many--that are 
negatively impacted by a salvage-and-reforest policy: (1) the legacy of coarse woody 
debris (especially large snags and logs) and (2) availability of slowly regenerating, 
naturally disturbed areas needed to maintain regional biodiversity.  In fact, naturally 
recovering--unsalvaged and unplanted--disturbed habitat is currently the scarcest type of 
successional habitat in the Pacific Northwest, much rarer than old-growth habitat, despite 
its importance; unfortunately, conditions in naturally disturbed and recovering habitat are 
not duplicated by clearcuts and plantations.  In some cases, reforestation of fire-prone 
sites with fully stocked plantations is actively recreating the fuels that will feed the next 
unnatural stand replacement fire!   
 
Our scientific understanding of the processes of natural recovery of disturbed forest 
ecosystems and the values associated with such habitat conditions has increased 
dramatically during the last 20 years, as a result of research in many locations, including 
Yellowstone National Park and Mount St. Helens.  Much of this new ecological science 
has not yet been fully assimilated into forestry philosophy and practices; however, it 



 7 

needs to be considered when developing policies and prescriptions for restoration of 
forests following major disturbances by fire, wind, insects, and other agents. 
 

Large Snags and Logs: Important Legacies of Disturbance 
 
A first principle regarding forest disturbances is understanding that intense forest 
disturbances invariably leave behind significant legacies of organisms and organic 
structures (e.g., snags and logs)—“biological legacies”—which are critically important 
to recovery of the forest ecosystem (Franklin et al. 2000).  The concept of biological 
legacies emerged from research following the 1980 eruptions at Mount St. Helens.  An 
incredible diversity of organisms and immense legacy of snags and logs survived these 
devastating events and contributed to the rapid redevelopment of the ecosystems within 
the so-called devastated zone in terms of both structural complexity and biological 
diversity. 
 
Essentially all natural disturbances leave behind immense legacies of snags, logs, and 
other woody debris.  Such events kill trees but—unlike clearcutting--rarely consume or 
remove much of the dead wood.  Even an intense stand-replacement wildfire typically 
leaves behind 85 to 95 % of the biomass!  An intense windstorm blows down trees but 
leaves behind essentially all of the organic matter! 
 
The types and amounts of the biological legacies that persist on impacted sites is 
actually the most important variables in assessing the true ecological impacts of a 
disturbance because of their critical roles in recovery.  The most conspicuous and 
important of the biological legacies are the surviving live trees, standing dead trees 
(snags), and logs and other woody debris on the forest floor and in the streams.  The 
living trees, snags, and logs play essential roles in lifeboating innumerable animal, plant, 
fungal, and microbial organisms by providing essential habitat (e.g., places to live and 
hide) and moderating the microclimate of the disturbed site.  The old trees, snags, and 
logs also greatly enrich the structure of the young forest as it develops, increasing 
structural diversity and, consequently, the rate at which species that have been displaced--
such as Northern Spotted Owls--can return to the site.    
 
So, how does this legacy of dead wood contribute to the recovery and ultimate 
functioning of the post-disturbance forest ecosystem?  In earlier times we believed that 
once trees were dead they provided little value to the ecosystem or to recovery processes.  
In fact, they were often viewed as waste, a potential fire hazard, and an impediment to 
proper management.  However, research during the last 30 years has shown the critical 
role that structures such as snags, logs and wood debris play in the functioning of forest 
and stream ecosystems including (Harmon et al. 1986; Maser et al. 1988): 

•   Provision of wildlife habitat; 
•   Long-term sources of energy and nutrients; 
•   Sites for nitrogen fixation; 
•   Seedbed for trees and shrubs; and 
•   Creation of fish habitat.   
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These and other functional roles of woody debris are well documented in the peer-
reviewed reviews by Harmon et al. (1986) and Maser et al. (1988) and literally hundreds 
of articles published subsequently.   
 
Snags and logs provide critical habitat for the majority of higher (vertebrate) animals 
(birds, mammals, reptiles, amphibians, and fish) and, probably, lower (invertebrate) 
animals (e.g., insects), as well.  In many western coniferous forests the overwhelming 
majority of higher animals make some use of snags, logs, and woody debris and for many 
groups of organisms—as diverse as woodpeckers and salamanders—woody structures are 
absolutely critical (see, e.g., Thomas 1979). 
 
The larger and the most decay resistant snags and logs are the most important 
ecologically.  Larger snags and logs will serve a larger array of organisms and functions 
than smaller snags and logs and will persist for much longer than small snags and logs.  
For example, large snags are necessary for large cavity excavators, such as the Pileated 
Woodpecker and large logs are critical elements in creating stable aquatic habitat.  Large 
snags and logs of decay-resistant species--such as cedars and Douglas-fir—will persist 
and fulfill habitat and other ecological functions for several centuries in terrestrial 
environments or even millennia, in the case of stream and river ecosystems.  
 
The levels of biological legacies--such as snags and logs--that need to be retained 
following a major disturbance very much depends upon the natural resource objectives 
for the property and the natural disturbance regime of the site.  Where recovery of 
natural ecological functions (including redevelopment of late-successional forest) is a 
primary goal, removal of significant legacies of living trees, snags, and logs through 
timber salvage is inappropriate.  This is particularly true in forest types and on forest 
sites where stand-replacement (“catastrophic”) disturbance regimes are characteristic, 
such as Pacific Coast Douglas-fir and Rocky Mountain lodgepole pine forests.   
 
It is sometimes argued that snags and logs are present in “excess” of the needs of the site, 
in terms of ecosystem recovery, following a stand-replacement fire in old-growth forests.  
In fact, the large pulse of dead wood created by the disturbance is the only significant 
input of woody debris that the site is going to get for the next 75 to 150 years—i.e., the 
ecosystem has to “live” off of this pulse of woody debris until the forest matures to the 
point where it has again produced the large trees that can become the source of new large 
snags and logs (Maser et al. 1988).   
 
The scientific lessons regarding biological legacies and the importance of retaining snags, 
logs, and other woody debris are being applied in regular timber harvesting practices (i.e., 
variable retention harvesting) but have not yet been fully incorporated into restoration 
policy.  Indeed, attitudes toward timber salvage appear to be one of the last bastions of 
traditional or old forestry thinking!  Of course, timber salvage may be carried out for 
economic reasons.  However, the practice of timber salvage will almost never produce 
any positive ecological benefit, as pointed out in a recent article in Science (Lindenmayer 
et al. 2004).  Timber salvage should be viewed as a “tax” on ecological recovery 
processes.  Removal of large, decay resistant snags and logs is particularly negative 
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because of impacts on long-term recovery and stand development processes—yet it is 
precisely these structures that are often the prime targets of salvage operations because of 
their economic value.   
 
It can be argued that post-fire fuels need to be reduced on sites that have been subjected 
to uncharacteristic stand-replacement fire as a result of uncharacteristic fuel 
accumulations; i.e., post-fire fuels are still in excess of levels characteristic of the site.  
This may be a situation where post-fire fuel treatments (including salvage) can be 
accepted from an ecological perspective.  However, the focus should be on the fine and 
medium fuels that create the real hazard but, rather, salvage typically focuses upon the 
coarse 1000-hour fuels and often produce short- to mid-term increases in the critical 
ground fuels.   
 
 

Importance of Slowly-Regenerating Naturally-Disturbed Areas 
 
Reestablishment of forest stands by natural regeneration of conifers following stand-
replacement wildfires in the PNW often took decades, particularly on environmentally 
severe sites or where seed sources were limited.  There were exceptions, such as where 
seedbanks survived in burned trees, as was probably the case with the 1902 fires in the 
PNW and is documented in the case of the 1993 Warner Creek Burn on the Willamette 
National Forest in Oregon.  Generally, however, reestablishment of closed forests was a 
gradual process that exhibited much spatial heterogeneity—i.e., it was patchy! 
 
This early successional habitat, which included regenerating and surviving trees but was 
not dominated by them, sustained high levels of biological diversity and provided optimal 
conditions for key ecosystem processes.  This early successional habitat also had its full 
compliment or legacy of snags, logs, and woody debris, which was a critical in providing 
for the high levels of species diversity.   
 
Many plant and animal species find this structurally complex, early successional forest 
habitat optimal.  Total species diversity tends to be high as early successional species are 
added to species that have survived from the pre-disturbance forest.  The ecosystem 
incorporates a diversity of life forms including herbs, shrubs, and open-grown hardwood 
and conifer trees.  The high species diversity persists until the forest canopy closes at 
which point diversity drops to the lowest point in successional development.  I would 
emphasize that many of these early successional species depend upon the structural 
legacies that survive the disturbance and that clearcuts are not equivalent to this 
unsalvaged, unplanted early successional habitat.   
 
Important ecological processes also go on during early succession prior to 
reestablishment of a closed forest canopy.  One excellent example is that of additions to 
the nutrient capital of the site—an important consideration since significant nitrogen loss 
is characteristic of wildfires.  Specifically, significant nitrogen fixation often occurs 
during the open (pre-forest-canopy closure) early successional stage because of the 
abundance of herbaceous and shrubby plants that can host nitrogen-fixing bacteria in 
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their roots.  These plants include legumes, such as lupines, and a variety of shrubs and 
small trees, including species of ceanothus and alder.   
 
Large, slowly regenerating disturbed areas may be particularly important as hotspots of 
regional biological diversity.  For example, the blast zone at Mount St. Helens is proving 
to be a major hotspot (in terms of both species diversity and population densities) of 
several major animal groups, including birds, amphibians, and meso-predators (middle-
sized animal predators).  Some species may prove to be dependent on the presence of 
such large persistent partially open landscapes.  Yet, amazingly, this condition—large 
disturbed areas that have been free of salvage and reforestation efforts—is probably the 
scarcest habitat condition in low to middle elevation forests in the Pacific Northwest.  It 
is much rarer than old-growth habitat, in part because we have aggressively salvaged or 
planted (or both) most large disturbed areas during the 20th century, such as the 
Tillamook Burn.   
 
Aggressive reforestation that results in early and large-scale forest canopy closure 
obviously unnaturally truncates the structurally and biologically diverse early-
successional conditions that characterize natural succession.  Again, while this may good 
from a wood production standpoint it is undesirable from the standpoint of biological 
diversity and many important processes, including some associated with long-term 
productivity and watershed protection. 

 
Efforts to reestablish closed forests on sites that are characteristically subject to light to 
moderate intensity fire (regimes I through III) are particularly inappropriate.  There are 
numerous examples in Oregon and California where federal agencies have salvaged and 
than established a dense (“fully-stocked”) plantation following an uncharacteristic stand-
replacement fire—i.e., one that is the result of past fire suppression or other activities.  
Effectively, such practices create the conditions for the next uncharacteristic stand-
replacement fire!  I do need to note, however, that some federal managers are recognizing 
this problem and reducing planting densities.  It is critically important that any new laws 
or regulations increase their latitude to carry out tree planting using low densities and 
irregular patterns rather than restricting their options, i.e., ability to apply professional 
judgement. 
 
 

Concluding Comments 
 
Salvage logging retards natural recovery processes following stand-replacement 
disturbance events as measured by such variables as levels of native biota.  Negative 
impacts are greatest when logging removes legacies of large snags and logs of decay-
resistent species and surviving green trees of any type.  Salvage logging modifies and 
slows the processes and organisms associated with redevelopment of late-successional 
forest conditions. 
 
Policies that mandate rapid reestablishment of uniform, closed forest canopies over large 
areas will have negative ecological consequences for native biodiversity and ecosystem 
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processes.  Artificial reforestation can contribute to recovery processes by speeding 
reestablishment of desired trees and closed forest conditions, particularly in areas with 
little or no seed source.  However, important ecosystem processes and many elements of 
native biodiversity are associated with the structurally complex, pre-canopy-closure early 
successional habitat.  Consequently, aggressive reforestation efforts are inappropriate 
unless timber production is the primary management objective.   
 
Most existing old-growth forests appear to have developed with extended periods of tree 
establishment—i.e., forest canopy closure came slowly and with a full legacy of 
surviving trees, snags and logs.   As a result, many of the existing old-growth stands do 
not appear to have experienced an intense closed-canopy competitive exclusion stage 
during their first 80 or 100 years of growth.  Knowing this, federal agencies in the Pacific 
Northwest are carrying out major programs to drastically thin existing plantations within 
Late Successional Reserves so as to accelerate structural development.  Although I do not 
agree, some foresters have even suggested that unless such “unnaturally” dense stands are 
thinned they will never develop into old growth.  Given this circumstance, why would we 
institute a policy of aggressive reforestation programs on disturbed sites within Late 
Successional Reserves or other land designations where native biodiversity and natural 
ecological processes are the primary goal? 
----------------------------------------------------------------------------------------------------------  
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Testimony set on controversial study at OSU 

By MARY ANN ALBRIGHT 

Gazette-Times reporter 

MEDFORD - Forest management and ecology experts, government officials 
and U.S. representatives will convene today in a congressional field hearing 
to review a controversial study on salvage logging authored by Oregon State 
University researchers. 



The House Subcommittee on Forests and Forest Health is scheduled to hear 
testimony from 11 speakers, including OSU faculty and a graduate student. 

U.S. Rep. Greg Walden chairs the subcommittee. Rep. Tom Udall, the 
ranking Democrat on the subcommittee, requested Walden hold today's 
hearing to examine current scientific research on forest management practices 
following wildfires. 

Last fall, Walden, a Republican, along with Reps. Brian Baird, D-Wash., and 
Stephanie Herseth, D-S.D., introduced the Forest Emergency Recovery and 
Research Act, legislation supporting logging after wildfires and other natural 
disasters. 

Dan Donato, a graduate student in OSU's College of Forestry who will testify 
at the hearing, led an investigation of the southwest Oregon forest area 
burned by the 2002 Biscuit fire. 

Donato and his co-authors found that, in this particular case, salvage logging 
slowed forest regrowth and created tinder that could increase the short-term 
risk of future fires. 

These findings contradicted the research of several professors in the College 
of Forestry, as well as the rationale embraced by the Bush administration and 
the timber industry. 

"I look forward to hearing from the authors of this study about their findings 
on this issue,'' Walden said in a news release. "The more we can learn from 
researchers, the better our decisions regarding policy and legislation will be.'' 



Walden has said he supports independent research, and noted that the 
subcommittee has held seven hearings - including three field hearings - on 
forest management in recent months. 

Donato's research appeared in the Jan. 20 issue of the journal Science, despite 
attempts by some faculty in the College of Forestry to delay publication. 

The study is funded by a three-year, $307,000 grant from the U.S. Bureau of 
Land Management. 

Earlier this month, the BLM suspended the final year's worth of funding, 
citing administrative concerns and compliance issues. OSU responded to 
these allegations, and the BLM restored funding. 

U.S. Reps. Peter DeFazio and Jay Inslee also have indicated that they will 
participate in today's hearing. 

Among those expected to speak to the panel are Stephen Hobbs, chairman of 
the Oregon Board of Forestry and executive associate dean of OSU's College 
of Forestry; Thomas Atzet of Atzet Ecological Consulting; Cynthia West, 
acting director of Pacific Northwest Research Station; Dave Peterson, fire 
ecologist with Forest Service; Rich Drehobl, retired BLM field manager; 
Peter Kolb, Montana State University Extension forestry specialist; Hal 
Salwasser, dean of OSU's College of Forestry; Jerry Franklin, professor in 
the College of Forest Resources at the University of Washington; Dave Perry, 
OSU professor emeritus; and Ted Lorensen, assistant state forester with the 
Oregon Department of Forestry. 

At a glance 



The U.S. House Subcommittee on Forests and Forest Health will hold a field 
hearing 1 p.m. today at Medford City Hall to look at post-fire logging. 

Eleven experts will testify at the hearing, including researchers and faculty 
from Oregon State University's College of Forestry. Their testimony will be 
available online 
at http://resourcescommittee.house.gov/archives/109/ffh/index.htm. 

See Saturday's Gazette-Times for coverage of the hearing, as well 
as www.gazettetimes.com later today. 

Mary Ann Albright covers higher education. She can be reached 
at maryann.albright@lee.net or 758-9518. 
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Dennis C. Odion, Chad T. Hanson, André Arsenault, William L. Baker, Dominick A. DellaSala, Richard L. Hutto, Walt Klenner, Max 

A. Moritz, Rosemary Sherriff, Thomas T. Veblen, Mark A. Williams. Examining historical and current mixed-severity fire regimes in 

ponderosa pine and mixed-conifer forests of western North America. 

 

TABLE S1. Evidence of historic fire severity in ponderosa pine and mixed-conifer forests of western North America. A summary of 

published studies and historical documents that provide evidence regarding mixed-severity fire in the ponderosa pine and mixed-

conifer forests of western North America, but do not provide sufficient information to estimate high-severity fire rotations, or were 

conducted in smaller landscapes.  Many fire scar studies have also been done in these forests, but fire scars alone are not sufficient to 

distinguish low- from mixed-severity regimes.   

Location  Source  Description of high-severity fire evidence 

Pacific 

States 
California [79] 

Low-mid 

elevation 

montane conifer 

forests 

Monograph of the effects of fire on timber resources. Abundant descriptions 

and photos showing extensive areas of forests converted to chaparral by fire in 

the early 1900s, including some high-severity fire patches hundreds, and 

thousands, of ha in size within ponderosa pine and mixed-conifer forest. 
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Sierra 

Nevada 
[82] 

Lower to upper 

montane forests 

Comprehensive report to Congress on the status of the Sierra Nevada by 

numerous scientists contains an “Alternative View” that “stand-threatening” 

fires were not rare or uncommon but were probably more frequent than 

commonly assumed as a result of combinations of prolonged drought, an 

accumulation of dead material from natural causes and severe fire weather. It 

further points out that “in the words of John Muir, ‘there was a mix of dark, 

dense, or thick forests in unknown comparative quantities’” and cites a 

detailed diary which recorded dense conditions six times more often than the 

open conditions associated with frequent surface fire.  

Sierra 

Nevada 
 [20,86] 

White fir, 

Ponderosa pine 

Large amounts of chaparral in landscape were created by historical high-

severity fires.  

Sierra 

Nevada 
 [81] 

Giant Sequoia 

and mixed-

conifer forests 

High-severity patches beneficial for Giant Sequoia reproduction. Large stand-

replacing fires are not unprecedented. 
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Sierra 

Nevada 
[141]1 

Mixed-conifer, 

Jeffrey pine and 

white fir 

The current fire regime with a stand-initiating rotation of ~200 years is 

presumed to be similar to the historical one because fires have been allowed to 

burn since 1974. “While it is clear that patches were generally small (≤ 4 ha), 

large contiguous stand-replacing patches did occur (Figs. 2 and 4).”  

Sierra 

Nevada 

(Lake Tahoe 

basin) 

[142]2 

Jeffrey pine, 

white and red fir, 

mixed-conifer 

Proportion of landscape burned in most recent pre-suppression fires in which 

10-20 emergent trees/ha (moderate severity), or <10 emergent trees/ha (high 

severity), remained after fire ranged from 47-87% and 2-50% percent, 

respectively, depending on slope position and aspect, indicating mixed-

severity fire. Rotations are indeterminable due to lack of time period for these 

fire effects.  

Sierra 

Nevada 
[99] 

Jeffrey pine, 

white and red fir, 

mixed-conifer 

The occurrence of “extensive, pre-suppression, stand replacing fire” in the 

landscape at the south end of Lake Tahoe was supported using historical 

evidence, aerial photographs, and stand-age analysis. 
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Sierra 

Nevada 
[90] 

Mixed-conifer, 

ponderosa pine, 

Douglas-fir, 

incense-cedar 

Sampling at 85 points (three nested subplots, ranging from 0.01 to 0.1 ha 

depending upon tree size, at each point) within a 2125-ha old-growth forest 

area found little evidence of high-severity fire except at the scale of small 

groups of trees. The stand ages in study area with many dominant trees ~300 

old were unusual in the Sierra Nevada (Fig. 2A).   

Sierra 

Nevada 
[143] 

Mixed-conifer, 

ponderosa pine, 

Douglas-fir, 

incense-cedar 

No clear evidence of high-severity fire found in four 0.01-ha subplots within 

each of 28 plots, each 1.6 ha in size, within a 4000-ha old-growth forest area 

selected for study.    
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Sierra 

Nevada 
[78] 

Mixed-conifer, 

ponderosa pine, 

Douglas-fir, 

incense-cedar 

Surveys conducted within primary forest to evaluate timber production 

potential in 1.62-ha plots in 16.2-ha sub-sections within each 259.1-ha (640-

acre) section on the westside of the Stanislaus National Forest, portions of 

which are now in Yosemite National Park and were included in the studies by 

[90] and [143]. Surveys for individual tree size, density and species were not 

conducted in areas that had recently experienced high-severity fire.  Surveyors 

noted that the dominant vegetation cover across many 259.1-ha sections was 

montane chaparral and young conifer regeneration following high-severity 

fire.  For example (from a representative township in the data set): a) T1S, 

R18E, Section 9 (“Severe fire went through [this section] years ago and killed 

most of the trees and land was reverted to brush; b)  T1S, R18E, Section 14 

(“Fires have killed most of timber and most of section has reverted to brush”); 

c) T1S, R18E, Section 15 (same); d) T1S, R18E, Section 23 (“Most of timber 

on section has been killed by fires which occurred many years ago”); e) T1S, 

R18E, Section 21 (“Old fires killed most of timber on this section and most of 

area is now brushland”). 
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S. Cascades [61] 

Mixed-conifer, 

Jeffrey pine, 

white fir, and 

Douglas-fir on 

lower slopes 

From 1883-1926, 6-23% of lower and middle slopes of 1600 ha study area 

experienced high-severity fire, and 86% of upper slopes experienced high-

severity fire. High-severity was < 10 emergent trees/ha remaining after fire. 

Low-severity fire ranged from 60% (lower slopes) to 1% (upper slopes). 

S. Cascades [62,63] 

Mixed-conifer, 

Jeffrey/ponderosa 

pine and white fir 

From 1889-1918 moderate- to high-severity fire (primarily high) was 

predominant in 6,000 ha study area. Low/moderate-severity fire ranged from 

~35-48%, indicating mixed-severity fire.  

S. Cascades [144] Ponderosa pine 
There was no clear evidence of high-severity fire in seven 0.9-1.0 ha plots in a 

235-ha old growth forest.  

S. Cascades [85] Red and white fir 
Severe fires initiated large cohorts of white fir, while more frequent low-

severity fires thinned forest structure. 
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S. Cascades 

and E. 

Klamath 

[49] 

Dry Douglas fir, 

and mixed-

conifer 

 “In T. 37 S., R. 5 E., occurs a growth of white fir nearly 75 per cent pure 

covering between 4,000 and 5,000 acres [1616-2024 ha]. It is an even-aged 

stand 100 years old and is clearly a reforestation after a fire which destroyed 

an old growth of red fir [Douglas-fir] one hundred and five or one hundred 

and ten years ago [i.e., prior to 1800].” 

S. Cascades 

and E. 

Klamath 

[49] 

Mixed-conifer 

and ponderosa 

pine 

Data on the extent of 75-100% timber volume mortality from 1855-1900 are 

presented by USGS surveyors in the late 19th century. Over this time period, 

within forests comprised by >50% ponderosa pine in townships with no 

logging (310,267 ha of forest), there were 39,595 ha of high-severity fire (75-

100% volume mortality) for a rotation of 352 years.  

Klamath 

(western) 
[80] 

Douglas-fir, 

mixed-conifer 

Three 5-8 ha sites studied. Even-aged stands and stands with 2 age classes 

were common as a result of moderately severe to severe fire at intervals of 

about 140 years. This patchy fire behavior created an age mosaic in the 

landscape. 
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Klamath [60] 
Douglas-fir, 

mixed-conifer 

From 1850 to1950, 12-31% of 1600 ha study area experienced high-severity 

fire and 35-63 percent experienced moderate and high severity fire, depending 

on aspect. High-severity was <10 emergent trees/ha remaining after fire. High 

and moderate severity was <20 emergent trees/ha remaining after fire. Low 

severity fire was also common.  

Klamath [84] 

Low elevation 

mixed-conifer 

pine and fir 

In the Klamath Mountains and southern Cascades, large (100 ha) mainly even-

aged patches of trees are present indicating that high-severity burns played an 

integral role in shaping forest structure at stand and landscape scales.” There 

was evidence of high-severity fire in several stands in Rusch Creek and in 

adjacent watersheds.”  Stands of knobcone pine (P. attenuata) and montane 

chaparral (Arctostaphylos sp.;Ceanothus sp.) were present on some upper 

slopes and ridgetops.”  
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 E. Klamath [97] 
Ponderosa pine, 

mixed-conifer 

Using Bureau of Indian Affairs (BIA) timber cruise data from 1914-1922, 

densities of trees >15 cm dbh ranged from 38-88 trees/ha in three study areas 

in the former Klamath Indian Reservation in ponderosa pine and mixed-

conifer forests—less than the ~150 trees/ha >10 cm dbh found in this area in 

19th century GLO surveys within these forests prior to logging [56], or the 152 

trees/ha >10 cm dbh in “virgin” (unlogged) ponderosa pine forest in this area, 

based upon numerous “large sample plots” (totaling 64 ha) in stands 

“representative” of average forest conditions [140]. It was hypothesized [97] 

that these forests had a low-severity regime and were too open to support 

significant crown fire. Expanding this area of interest to a larger landscape 

indicates a mixed-severity fire regime with a high-severity fire rotation of 352 

years [49] (see above). Differences in historic tree density estimates exemplify 

challenges identifying reference conditions. Many of the BIA 1914-1922 

survey areas had been logged by then [49: p. 401], [145: pp. 65-66 

(Chiloquin), [146: p. 12 (Trout Creek, R9E/T36S), and BIA surveys did not 

note logging [147]. The BIA surveys included many ponderosa pine townships 

not analyzed in [97] (see [147]). 
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Rockies 

Northern [66] 
Ponderosa pine, 

Douglas-fir 

Historical sources (e.g., [45-48,50,53,54] and tree-ring reconstructions 

document that, near or before A.D. 1900, the low-severity model may apply in 

dry, low-elevation settings, but that fires naturally varied in severity in most 

forests. Low-severity fires were common, but high-severity fires also burned 

commonly, sometimes covering thousands of hectares.  

Northern 

(southern 

interior 

B.C.) 

[16] 
Dry ponderosa 

pine 

Four sources of information were used to infer historical disturbance regimes: 

(1) patterns of annual and seasonal weather and lightning strikes, (2) 

topographic variability, (3) records of wildfire, insect attack, and timber 

harvesting practices, and (4) early systematic forest surveys. Historic natural 

disturbances were likely diverse and episodic at multiple spatial and temporal 

scales, consistent with a mixed-severity disturbance regime.  

[69] 
Dry ponderosa 

pine 

A stand-age analysis was conducted in a 1,105-ha study area, using 41 plots 2-

ha in size each.  Fire regimes were dominated by mixed/high-severity fire.  

Northern 

(Montana) 
[38] 

Dry ponderosa 

pine/Douglas-fir 

Mixed-severity fire regimes found, using stand-age analyses of nine 1-ha 

plots, with inferred high-severity fire rotations of 150-400 years. 
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Northern 

(Idaho) 
[68] 

Dry ponderosa 

pine/Douglas-fir 

Mixed-severity fire regimes inferred with stand-age analysis, based on 

transects through two study areas (1,200 and 1,600 ha), with inferred high-

severity fire rotations of 40-200 years. 

Central 

(Colorado 

Front Range) 

[148] 

Primarily 

ponderosa 

pine/Douglas-fir 

Sixty-eight landscape photographs taken between 1870 and 1915 and repeated 

in 1984-85 show high severity burning of forests dominated by ponderosa pine 

and Douglas-fir over areas > 100s of hectares.  Tree ages indicated that, 

following these high severity fires in the 19th century, abundant tree 

establishment has resulted in even-aged cohorts.  

Central 

(Colorado 

Front Range) 

[149] Ponderosa pine 

All stands dominated by trees that established prior to c. 1900 A.D. originated 

after high-severity fires occurring in the 18th to mid-19th centuries that 

triggered major pulses of tree establishment resulting in even-aged cohorts.  
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Central 

(Colorado 

Front Range) 

[72] 

Primarily 

ponderosa pine 

and Douglas-fir 

In the upper montane zone where ponderosa pine is the dominant forest type 

across half the forest area, of the 40 sites sampled, 62% historically 

experienced predominantly moderate-severity fire, 38% burned at high 

severity, and no sites burned exclusively at low severity. Most mature trees in 

the current forest established during a multi-decadal period of extreme drought 

and fire from 1850 to 1889.  

Central 

(Colorado 

Front Range) 

[58] 

Primarily 

Ponderosa pine 

and Douglas-fir 

Higher severity burn patches, size distribution, and fire rotation for the 1800s 

(A.D. 1809–1883) were reconstructed using General Land Office (GLO) 

survey transect data and compared to the characteristics of modern fires over a 

recent 26-year period (A.D. 1984–2009) taken from remotely sensed data. The 

historical geometric mean higher severity patch was 170.9 ha with a maximum 

size of 8,331 ha. The current geometric mean was 90 ha and a maximum size 

of 5,183 ha.  
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Central 

(Colorado 

Front Range) 

[70] 
Primarily 

ponderosa pine 

Over the elevation range of ponderosa pine from 1800 to 2800 m, evidence of 

low severity historical fire (primarily trees with multiple fire scars) indicates 

that low severity fires occurred mainly below 1950 m. In contrast, above 2200 

m in current dense forests, only 2 to 52% of trees in 18 stands pre-date the last 

moderate to high-severity fires occurring mostly in the late 19th century, thus 

indicating that fire severities prior to any fire exclusion effects was sufficient 

to kill high percentages of mature trees.  

Central 

(Colorado 

Front Range) 

[71] 
Primarily 

ponderosa pine 

Across the elevation range of ponderosa pine in the northern Front Range, 

spatially comprehensive reconstruction of historical fire regimes from fire 

scars and tree ages indicates that > 80% of the zone was characterized by 

infrequent fire (intervals > 30 years) associated with moderate and high fire 

severities.   Less than 20% of the ponderosa pine zone was characterized by 

relatively frequent (return intervals < 30 years) and low severity fires. Of 54 

sites sampled to test the validity of the spatial reconstruction, 81% showed 

mixed- and high-severity fire effects, rather than low-severity effects, prior to 

fire suppression.  
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Central 

(Colorado 

Front Range) 

[117] 
Ponderosa 

pine/Douglas-fir 

In a 4000 ha study area fire severity varied from low-severity surface fires to 

large stand-replacing fires. “Large portions of the landscape did not record any 

fire for a 129 year-long period from 1723 to 1851.”  “Large fires with 

significant areas of complete overstory tree mortality were a component of the 

fire regime in ponderosa pine forests at Cheesman Lake.”  

Central 

(Colorado 

Front Range) 

[150] 
Ponderosa 

pine/Douglas-fir 

Three quarters or more of the 35 km2 unlogged landscape have distinct tree 

age gaps with all trees post-dating fire-scar dates indicating occurrence of 

stand-replacing fires.  Most fires apparently included both a surface and stand-

replacing component but “there is no evidence of frequent surface fires in any 

one location (e.g. multiple fire scars a few years apart on single trees) as is 

typical in the ponderosa pine/bunch grass system in the southwestern United 

States.”  

Wyoming 

and South 

Dakota 

[65] Ponderosa pine 
Historical sources (e.g., Graves 1899) indicate that several large stand-

replacing fires occurred between 1730 and 1852. 
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South 

Dakota 
[77] Ponderosa pine 

The fire scar record extends from 1529-1893 and 3.3 percent of fire was 

crown fire during this period. The 500-ha study area was located in old-growth 

ponderosa pine, portions of which were logged and grazed. 

Southwest Arizona [75] 
Ponderosa pine 

and Douglas-fir 

Stand-replacing fire occurred over 61 ha of 310 ha study area in 1867. There 

was evidence for four other stand-replacing events from 1775-1819. Large 

expanses of manzanita chaparral flanked the 310 ha study area, which could 

be a byproduct of severe fire historically."Multiple lines of evidence indicate 

that the 1867 fire was both a surface and a stand-replacing event that killed 

most trees within a 60 ha patch." "The fire corridor between the north and 

south areas was altered by a stand-replacing fire in either 1763 or 1775 that 

converted pine forests to shrub fields, which impeded widespread fires in 

subsequent years." 
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Arizona [73] Mixed conifer 

"Vast denuded areas, charred stubs and fallen trunks and the general 

prevalence of blackened poles seem to indicate their (fires) frequency and 

severity...." "The old fires extended over large areas at higher altitudes (in the 

mixed conifer and subalpine forests) accounting for several square miles on 

either side of Big Park and numerous smaller irregular areas over the 

remainder of the forest." 

Arizona [74] Mixed conifer Mixed-severity fire regime. 

Arizona [59] 
Ponderosa pine 

and	  piñon/juniper 

Thirty-nine percent of a landscape considered to be shaped by only low-

severity fire was found to be shaped by mixed-severity fire. 
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Arizona [55] 

Mixed conifer, 

ponderosa pine 

and piñon/juniper 

Non-timbered “parks” were common in ponderosa pine belt. Observations of 

fire effects in piñon/juniper suggest that fire caused the same type of openings 

in the ponderosa pine forests and that these openings are slow to reforest in the 

semi-arid region. Leiberg et al. state: “The fires which burned during Indian 

occupancy and soon after the arrival of the present settlers in the region were 

far more- widespread and destructive than those of recent years [late 1800s].” 

This may explain why the non-forested parks they observed had not been 

recently created. The reason for the less severe fire was that intensive 

livestock grazing had removed much of the grass growth, which Leiberg et al. 

described as luxuriant. 

Colorado [14] Ponderosa pine 

"We suspect that the late 14th and 15th centuries were periods in which some 

southwestern ponderosa pine forests were more vulnerable to altered fire 

behavior including large crown fires." 

1The current fire regime in the 15 km2 study is presumed to be similar to the historical one because fires have been allowed to burn since 1974. 

2A 20 km2 study area located in remnant, unlogged old-growth. 
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INTRODUCTION 

 
Construction of fuelbreaks as a pre-

suppression fuels treatment strategy in 
national forests has always been 
controversial (Omi 1996).  Criticisms have 
been raised over the objectives, 
prescriptions, locations, methods, costs, 
impacts, and effectiveness of fuelbreak 
construction and maintenance (Agee et al 
2000).  Citizens have actively opposed 
fuelbreak projects out of fears that the 
breaks will fragment forests and degrade 
wildlife habitat, destroy scenic resources 
and look like industrial logging sites, or 
open up areas to unauthorized off-road 
vehicle use (Arno and Allison-Bunnel 
2002).  Fire scientists have also raised 
concerns that traditional linear fuelbreaks 
may not effectively function as wildfire 
containment lines during extreme weather 
conditions (Omi 1977a, Finney 2001).  
Increasingly, critiques have centered on 
the effects of fuelbreak projects on fire 

ecological processes, charging that 
fuelbreaks aid and abet fire exclusion, or, 
ironically, that fuelbreaks may actually 
increase fire spread and fireline intensity.   

Despite the growing public 
controversy over fuelbreaks, 
Congressional acts and Administrative 
initiatives have made them more 
prevalent, with extensive fuelbreak 
systems and specific projects being 
proposed throughout the western U.S.  For 
example, the Herger-Feinstein Quincy 
Library Group Forest Recovery Act "(for 
brevity, "QLG Project") proposes to 
construct up to 2,415 kilometers (1,500 
miles) of fuelbreaks in three national 
forests in the northern Sierra Nevada, 
while up to 498 kilometers (309 miles) of 
fuelbreaks are planned in the portion of the 
Siskiyou National Forest burned by the 
2002 Biscuit Fire (USFS 1999, 2004).  
This paper will briefly discuss some of the 
critiques and controversies that have been 
raised against fuelbreak proposals on 
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public lands managed by the Forest 
Service, and draw attention to the needs 
and opportunities for more fire ecology 
research.  It is possible that current public 
opposition could be converted into future 
support if the objectives, uses, designs, 
and methods of fuelbreak projects are 
reconceptualized and rearticulated.  
Instead of viewing fuelbreaks solely as 
"moats" emblematic of reactive wildfire 
suppression in a fire exclusion paradigm, 
fuelbreaks could become "drawbridges" 
symbolizing pathways for a proactive 
program of community fire preparation 
and ecosystem fire restoration. 

 
FUELBREAK DEFINITIONS AND 

RECONCEPTIONS 
 
The classic definition of a fuelbreak is 

“a strategically located, wide block or strip 
on which a cover of dense, heavy, or 
flammable vegetation has been 
permanently changed to one of lower fuel 
volume and reduced flammability” (Green 
1977).  New terms have been created in 
recent years to describe allegedly new 
kinds of fuelbreaks, such as "shaded 
fuelbreaks" (Agee et al 2000), "Defensible 
Fuel Profile Zones" (Olson 1997, 
Weatherspoon and Skinner 1996), and 
"Fuel Management Zones" (Fairbanks 
2003).  

Given Green’s (1977) generic 
definition of fuelbreaks, managers have 
the ability to explore a wider range of 
designs, methods, and uses for fuelbreaks 
than has been offered in the typical 
fuelbreak proposals of the past.  By 
reconceptualizing fuelbreaks and using a 
genuinely collaborative planning process, 
it is possible for land managers to develop 
fuelbreak projects that address the 
concerns of critics while also meeting the 
needs of fire managers.  A necessary first 

step in this process is to understand the 
criticisms that have been raised in the past. 

FUELBREAK OBJECTIVES:  
FURTHERING FIRE EXCLUSION 
 
For most of the past century, fire 

exclusion was official Forest Service 
policy and enjoyed widespread support 
from resource professionals, elected 
officials, and the public at large.  Yet, in 
combination with commercial logging, 
livestock grazing, and other land 
management activities, the indirect and 
cumulative impacts of fire exclusion are 
causing a number of "forest health" 
problems including uncharacteristically 
large-scale  severe wildfires in formerly 
low-severity fire regimes (Covington and 
Moore 1994, Mutch et al 1994, Arno and 
Allison-Bunnell 2002).  The adverse 
ecological effects of fire exclusion, 
including changes in stand density and 
structure, species composition, and surface 
fuel loads, have even impacted remote 
wildlands such as inventoried roadless 
areas and designated wilderness areas (van 
Wagtendonk 1985, Pyne et al 1996, Keane 
et al 2002). 

The adverse effects of past fire 
exclusion on fuel loads and fire behavior 
are often considered to be the primary 
purpose for constructing fuelbreaks, and 
land managers argue for the need to create 
infrastructure for future fire suppression 
activities.  But this forms the basis for 
critiques that challenge the underlying 
purpose and need for fuelbreak proposals: 
they are almost exclusively intended to 
facilitate fire suppression actions and 
further fire exclusion objectives.  Without 
explicit plans to use fuelbreaks to help 
reintroduce prescribed fire or manage 
wildland fire use, there is an inherent 
contradiction in proposals to construct 
fuelbreaks to limit the size of wildfires--
and thus further fire exclusion--in places 
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identified as fire-adapted or fire-dependent 
ecosystems.  

It is important to understand that 
although absolute fire exclusion has been 
attempted, those attempts have not and 
never will be successful on a landscape or 
historical scale given the abundance of 
natural and human ignition sources within 
a combustible natural and human 
environment.  One of the greatest 
paradoxes of fire suppression is that it is a 
significant source of human-caused fire 
reintroduction.  Firing operations such as 
"burnout" and "backfires" are routine 
activities on every large wildland fire.  
Unfortunately, reintroducing fire through 
suppression firing operations often occurs 
under severe weather and adverse fuel 
conditions, resulting in high fire intensity 
and severity. 

A more ecologically beneficial use for 
fuelbreaks would be to use them for fire 
reintroduction through proactive 
prescribed burning rather than reactive 
wildfire suppression.  Firing operations 
conducted under the best of conditions 
instead of the worst would enable 
managers to have greater control over 
desired fire behavior and effects.  Using 
fuelbreaks primarily for prescribed 
burning instead of solely for wildfire 
suppression would conceivably alter the 
design of fuelbreaks.  For example, 
fuelbreaks proposed under the Herger-
Feinstein Quincy Library Group Forest 
Recovery Act are up to 402 meters (0.25 
mile) in width because they are intended 
for use in wildfire suppression during 
worst-case conditions, but fuelbreaks 
could conceivably be just a few meters in 
width if they were intended for use in 
prescribed burning during desired "best-
case" conditions.   

Given that absolute fire prevention or 
exclusion across the landscape is neither 
possible nor desirable, the underlying 

objectives for fuelbreaks need to be 
reconceptualized and expanded beyond 
suppression alone to support fire 
reintroduction and ecosystem restoration 
objectives.  More historical research is 
needed to assess how extensive was the 
use of fuelbreaks in past suppression 
incidents, and whether or not they played a 
significant role in fire exclusion.  This is 
particularly urgent in light of current 
proposals to further invest public resources 
in fuelbreak construction for the purpose 
of continuing fire exclusion goals. More 
research using field experiments or 
computer modeling could help design new 
fuelbreaks intended primarily for starting 
prescribed fires or steering wildland fires 
in addition to stopping wildfires when 
conditions warrant full suppression.  This 
expanded role for fuelbreaks would thus 
serve more ecological objectives, 
answering a primary concern of critics. 

 
FUELBREAK USES:  FACILITATING 

FIRE SUPPRESSION 
 
Typically, the main purpose of 

fuelbreak projects is to prepare sites for 
future firefighting activities.  Green and 
Schimke (1971) state that "Planning for 
and building fuelbreaks is one phase of the 
standard pre-attack or presuppression 
work in fire control."  Numerous fuelbreak 
projects conform to this definition.  For 
example, in the Warner Fire Recovery 
Project, construction of a fuelbreak system 
was proposed in order to “allow rapid, safe 
deployment of initial attack firefighting 
resources,” and to “lower the resistance to 
control,” a measure of firefighting 
efficiency based on the ability of fire 
crews to cut handline (USFS 1994).  In the 
HazRed Project, the stated purpose of the 
shaded fuelbreaks was to allow safe 
deployment and evacuation of firefighters, 
and enhance the penetration of fire 
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retardant through the forest canopy (USFS 
1997).  The QLG Project proposed 
construction of DFPZ fuelbreaks in order 
to “allow fire suppression a safer location 
from which to take action against a 
wildfire” (USFS 1999).  Omi (1977b) 
defines fuelbreaks as "preconstructed fire 
control lines which are intended for, but 
not restricted to, use on wildfires which 
have escaped initial attack efforts." 
(emphasis added)  Omi's qualifying 
statement, "not restricted to," hints at 
possible new purposes for fuelbreaks; 
however, nearly all past proposals have 
been explicitly linked to fire suppression 
uses. 

Although the ecological effects of fire 
exclusion have been given at least a 
cursory examination, the environmental 
impacts of fire suppression actions have 
never been adequately analyzed or 
disclosed through a programmatic or 
project-level NEPA process.  Routine 
firefighting methods include using 
bulldozers and other heavy equipment; 
felling large-diameter trees, especially 
snags; spraying fire retardant chemicals; 
and igniting fires ("burnouts" and 
"backfires").  Some of the adverse 
environmental effects of these suppression 
actions include: soil compaction and 
erosion; sedimentation in streams; tree and 
vegetation removal; loss of wildlife habitat 
structures, especially for cavity-nesting 
species; soil and water pollution; and high-
severity burning or homogenized low-
severity fire effects.   

During public comment processes for 
fuelbreak proposals, agencies often state 
that fire suppression is an emergency 
action not subject to NEPA.  While the 
precise activities and locations of 
suppression operations cannot be fully 
predicted, fuelbreaks are nevertheless 
places where it is assumed that firefighting 
actions will occur in the future since that is 

their primary purpose and intended use.  In 
fact, suppression actions within fuelbreaks 
are often selectively analyzed, but mostly 
presented in terms of perceived positive 
environmental effects, such as reducing 
future wildfire sizes.  Such analyses ignore 
the adverse cumulative effects of fire 
exclusion.  For example, in documents for 
the HazRed fuelbreak project, the 
environmental analysis stated beneficial 
effects would result from the ability of fire 
retardant chemicals dropped from air 
tankers to penetrate the thinned tree 
canopies and fall directly on the ground 
surface (USFS 1997).  However, this 
analysis failed to take a hard look at any 
potential adverse effects of using fire 
retardant chemicals, such as polluting 
municipal water supplies, or causing 
mortality of aquatic species.   

A programmatic environmental 
analysis of standard firefighting actions is 
long overdue, and provides another critical 
area for fire ecologists to conduct field 
research.  Taking a hard look at the 
adverse impacts of suppression operations 
may actually help build the case in the 
eyes of the public for proactive fuels 
treatments.  Indeed, the public may be 
more supportive of carefully planned, 
well-designed fuelbreaks as a means of 
preventing poorly planned and ill-designed 
firelines constructed during emergency 
suppression operations.  Ecological 
research on the direct, indirect, and 
cumulative effects of suppression methods 
would give land managers the ability to 
analyze the ecological and environmental 
tradeoffs underlying fuelbreak 
construction and utilization.  Research 
results would also provide an incentive for 
experimenting with new techniques, 
tactics and strategies to help mitigate 
environmental damage from suppression 
operations. 
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FUELBREAK DESIGNS:  LOCATIONS 
 
The majority of criticisms of 

fuelbreaks center on design issues such as 
their proposed locations and patterns, 
stand-level prescriptions, and construction 
methods.  Given that the main objective of 
fuelbreaks is to reduce wildfire spread, the 
ideal location for fuelbreaks would be 
alongside topographical or landscape 
features that offer tactical vantage points 
for containing wildfires.  Placing 
fuelbreaks atop main ridges is a logical 
location from a tactical suppression 
standpoint, but placing fuelbreaks on 
secondary or lateral ridges presents certain 
risks of creating a "fuse effect" facilitating 
rapid upslope fire spread (Green 1977, 
Omi 1996).  The concern is that even 
when a lateral fuelbreak successfully stops 
a flanking fire from spreading across a 
slope, the fire may proceed more rapidly 
upslope within the fuelbreak than the main 
headfire.  If lateral fuelbreaks provide 
corridors for wildland fire to spread more 
rapidly upslope, then this can greatly 
increase the area needed to create a 
perimeter containment line.  Omi (1977a), 
in fact, compiled reports of lateral 
fuelbreaks that failed to contain chaparral 
fires in southern California partly due to 
this phenomenon. 

Another controversy centers on the 
choice to locate fuelbreaks in the 
backcountry versus the wildland/urban 
interface or intermix zones (for brevity, 
“WUI zone”).  Conservationist 
organizations strongly advocate that fuels 
reduction efforts should be focused in the 
WUI zone to create defensible space 
around dispersed individual homes and 
protective buffers around rural 
communities.  The WUI zone is where 
fuel hazards, ignition risks, and 
socioeconomic values-at-risk are generally 
higher.  However, the majority of 

fuelbreak proposals are located in more 
remote wildlands.  In the HazRed project, 
for example, the Forest Service proposed 
to construct shaded fuelbreaks several 
miles away from town, in the interior of 
the watershed, yet public scoping revealed 
that the local community was more 
concerned about reducing dense 
brushfields that threatened homes along 
the outer edge of the city of Ashland, 
Oregon (USFS 1997).  Consequently, the 
HazRed fuelbreak project generated 
considerable local citizen opposition.  On 
the other hand, in response to public 
scoping comments critical of a proposed 
fuelbreak project along the ridges outside 
of Dixie, Idaho, the project was changed in 
order to locate the fuelbreak directly 
adjacent to the town (USFS 2001).  As a 
result, this project was widely praised by 
local citizens and conservation 
organizations.   

Land managers have potential 
opportunities to gain citizen support for 
fuelbreaks if they prioritize locating 
projects within the WUI zone rather than 
backcountry wildlands.  These kind of 
fuelbreaks most resemble "moats" 
designed as barriers to fire spread; 
however, it could be anticipated that 
intensive fuels reduction that degrades 
scenic or habitat values directly adjacent 
to residential areas might generate citizen 
complaints.  Therefore, more research 
including social science research would 
help facilitate the development of 
operationally effective and socially 
acceptable fuelbreaks in the WUI zone.  

 
FUELBREAK DESIGNS:  PATTERNS 

 
There is an emerging debate within the 

fire management community over the 
merits of linear fuelbreaks versus area-
wide fuels treatments.  In fact, Green and 
Schimke (1971) originally defined 
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fuelbreaks as "strategically located wide 
strips or blocks of land" (emphasis added); 
however, the convention has been for 
fuelbreak projects to be relatively narrow 
linear strips, for example, 30 to 122 meters 
(100-400 feet) wide.  Proponents of the 
DFPZ concept advocated much wider 
fuelbreaks from 0.4 to 2.8 kilometers (0.25 
to 1.75 miles) wide, but still advocated a 
contiguously-linked grid-like pattern of 
parallel strips cut across the landscape 
(QLG 1994, 1997a, 1997b).  Interestingly, 
in modeling landscapes with area-wide 
fuels reduction that burned under extreme 
conditions, Sessions et al (1996) found 
few differences in fire size or severity 
between simulations that used DFPZ 
fuelbreaks versus those that did not use 
them.  

An alternative design to a network of 
contiguous linear fuelbreak strips are 
strategically-placed overlapping area-wide 
treatments (Finney 2001).  Area-wide 
treatments are designed to temporarily 
blunt headfires while allowing fire to 
spread into flanking directions as a means 
of reducing the rate of spread and intensity 
of wildfire as it moves across an area.  In 
simulated experiments, an overlapping 
network of treatments in a pattern similar 
to the Chinese pinball game, Pachinko, 
produced desired changes in fire size, 
intensity, and severity while limiting 
treatments to just 20% of the landscape—
an important consideration given restricted 
budgets for fuels treatment programs 
(Finney 2001).  The overlapping area-wide 
treatments increased fire suppression 
options for anchoring containment lines or 
steering small fires into treated sites, and 
produced benefits in terms of reduced 
severity even without suppression forces 
(Finney 2001).   

A landscape pattern of area-wide fuels 
treatments could be rearticulated as 
fuelbreaks, albeit in a non-traditional non-

linear pattern.  Agee et al (2000) suggest 
that area-wide fuels reduction treatments 
could be conceived as "an expansion of 
the fuelbreak concept" (emphasis added).  
An added advantage of this kind of 
fuelbreak pattern is that it more closely 
resembles a natural fire-maintained 
landscape mosaic compared to the 
artificial construct of a linear fuelbreak 
network.  This may also address citizen 
complaints that fuelbreak strips degrade 
natural scenic values.  As well, since 
fuelbreaks do not need to be contiguous or 
linked strips, managers can avoid sensitive 
or high-value sites (e.g. habitat sites for 
endangered species, or heritage sites) 
without compromising the integrity of the 
fuelbreak system as a whole.  More 
research is needed to determine the 
optimum locations, patterns, and sizes for 
fuelbreaks that help stop, start, or steer 
wildfires, prescribed fires, and wildland 
fire use ignitions. 

 
FUELBREAK DESIGNS:  

PRESCRIPTIONS 
 
There are a myriad varieties of 

fuelbreak prescriptions at the stand level, 
so it would be more fruitful to discuss the 
general design principles that should guide 
construction of restoration-oriented 
fuelbreaks.  Conservationists strongly 
favor retention of all remaining large-
diameter overstory mature and old-growth 
trees, and prefer vegetation and fuels 
removal be restricted to small-diameter 
understory trees and shrubs.  In stands 
with a fairly uniform size or age-class, a 
suggested strategy is to retain a certain 
percentage of the largest trees on site.  
Given that size and age classes of trees 
vary according to species and site 
conditions, prescriptions that utilize 
diameter or age limits must incorporate 
this variability and include flexibility.  
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At the stand level, fuelbreak 
construction (and fuels reduction and 
forest restoration projects in general) 
should follow a step-wise progression of 
working from the ground up rather than 
the crown down.  Moreover, the pathway 
for making fuels reduction projects serve 
programmatic long-term forest restoration 
goals is to slowly raise up the canopy over 
time through multiple light entries of 
thinning-from-below, rather than rapidly 
opening up the canopy in a single 
intensive overstory treatment.  This means 
that surface and ladder fuels reduction 
should be the initial treatments (Graham et 
al 2004).  Functionally this may involve 
reducing ladder fuels by manually pruning 
lower limbs or mechanically thinning 
understory shrubs and pole-sized trees 
before implementing pile-burning or 
broadcast understory burning.  Reducing 
surface fuels and treating ladder fuels 
raises the ground-to-crown base height and 
disrupts the vertical continuity of fuels.  
This has the combined effect of lowering 
potential heat output and flame lengths, 
with the goal of keeping them below a 
threshold of conditions necessary to 
initiate crown fires (Agee 1996, Omi and 
Martinson 2002).  In some stands, simply 
treating the surface and understory layers 
of the fuels profile could greatly decrease 
the risk of uncharacteristic crownfire while 
maximizing the retention of ecologically 
valuable overstory trees.  

The above prescription of "thinning-
from-below" would satisfy 
conservationists who value the retention 
and protection of big old trees, but it also 
has practical management values.  For 
wildlife managers, crown fire risk may be 
reduced in habitat for wildlife species that 
require high levels of canopy cover.  For 
fire managers, high canopy closure tends 
to mitigate surface fire behavior 
(Countryman 1955).  In shaded fuelbreak 

proposals that excessively open up canopy 
cover, though, the combined growth of 
flashy surface fuels (e.g. grasses and 
shrubs) with altered microclimate (e.g. 
increased solar radiation and wind 
penetration) can raise fuel temperatures, 
lower fuel moistures, and lead to increased 
fireline intensity and rate of surface fire 
spread (Greenlee and Sapsis 1996, Agee et 
al 2000).  Indeed, in the thinned overstory 
and flashy fuels of DFPZs, simulations by 
van Wagtendonk (1996) measured an 
increase in rate of spread up to four times 
the original rate--to nearly 7.6 meters (25 
feet) per minute--that enabled surface fire 
to spread across 400 meter wide 
fuelbreaks in less than one hour.   

More research is needed to determine 
the optimal canopy cover that reduces the 
risk of crown fire spread while not 
significantly increasing surface fire spread.  
Importantly, the analysis of tradeoffs 
between crown fire and surface fire risks 
and hazards in shaded fuelbreaks needs to 
factor in response times for suppression 
crews, because fuelbreaks alone cannot 
stop wildfires without firefighters actively 
using them.  More modeling research 
using a variety of percentages and spatial 
arrangements of canopy cover would help 
provide land managers with more options 
to design fuelbreaks appropriate to site-
specific environmental needs and 
conditions. 

 
FUELBREAK CONSTRUCTION:  

METHODS 
 
On some forested lands, fuelbreaks are 

typically constructed with commercial 
timber extraction as a primary means of 
funding or implementing the projects.  
This funding mechanism is a major source 
of controversy among citizens who are 
philosophically opposed to commercial 
logging for private profit on public lands.  
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This comes from their belief that 
economic interests function to drive stand-
level prescriptions for fuels projects, with 
the result that managers focus efforts on 
removal of big, old trees while neglecting 
treatment of other more flammable but 
less profitable or submerchantable fuels.  
The net result of mixing commercial 
logging with fuelbreak construction is that 
fuelbreaks themselves have become 
controversial.   

While commercial timber extraction is 
often seen as the primary economic driver 
behind management projects, managers 
attempt to avoid public controversy by 
framing project proposals around more 
laudable pursuits, such as hazardous fuels 
reduction.  For example, the purpose and 
need governing several recent fuelbreak 
timber sales has been canopy fuel 
reduction in order to reduce crown fire 
hazard.  Not coincidentally, reducing 
canopy fuels involves cutting down 
overstory trees.  Typically the first order 
of business in these projects is to remove 
the large-diameter boles--the least 
flammable but most commercially 
valuable portion of a tree.  This in turn 
involves moving the most flammable 
components--the small-diameter limbs and 
foliage--from the canopy layer directly 
onto the ground surface.  In such cases, 
one could argue that the net result is not 
fuels reduction, but rather, fuels 
relocation, essentially shifting the location 
of hazardous fuels from the crown to the 
ground where they become immediately 
available for surface fires.  If these activity 
fuels are left untreated or are ineffectively 
treated, fire intensity and severity can 
actually increase compared to untreated 
sites (Graham et al 1999, Weatherspoon 
1996).  Such fuels projects would not 
create a functional fuelbreak, for even if 
an independent crown fire drops to the 
ground, fireline intensity may still be too 

high to safely and effectively stage 
firefighters inside the fuelbreak.   

In order to address some managers’ 
concerns for reducing the risk of crown 
fire propagation, alternative methods to 
commercial timber sales might include 
topping overstory trees rather than felling 
and removing them.  This might 
sufficiently reduce crown fire potential by 
reducing crown bulk density and 
disrupting horizontal crown fuel 
continuity, while also retaining the habitat 
values of large standing snags.  However, 
fuelbreak prescriptions typically involve 
the elimination of all snags in order to 
prevent falling hazards to firefighters.  As 
well, it might behoove managers to think 
about mechanical fuels treatments that 
reduce fuel particle size (e.g. through 
chipping) or fuel bed depth (e.g. through 
crushing or compaction) rather than 
physically removing fuels.  With these 
methods, treatments would be focused on 
qualitatively altering fuel profiles rather 
than quantitatively reducing the fuel loads.   

Lastly, there is concern that prescribed 
fires are rarely given adequate 
consideration by land managers even 
though there is ample support among fire 
scientists and managers for prescribed 
burning as a proven hazard reduction and 
restoration tool in many forest types and 
conditions (Biswell 1989).  Indeed, fire 
scientists have recommended a “a band of 
prescribed burns” (i.e. a fuelbreak) 
facilitated by felling of small trees in 
Protected Activity Centers (PACs) for the 
California Spotted Owl, where commercial 
logging was restricted (Weatherspoon et al 
1992).  These kind of methods using non-
commercial hand-cutting and prescribed 
burning rather than commercial logging 
could theoretically meet fire managers’ 
needs while also addressing the concerns 
of citizens who are opposed to using 
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timber sales as a means for fuelbreak 
construction or fuels reduction.   

 
FUELBREAK MAINTENANCE:  RISKS 

 
An inherent challenge with extensive 

fuelbreak systems is the need for periodic 
maintenance to retard the growth of 
flammable shrubs and saplings that can 
thrive in the increased sunlight and 
disturbed soils of logged sites.  Numerous 
scientific reports from California's Sierra 
Nevada--a region with a long history of 
fuelbreaks that failed to be maintained--
caution that without proper maintenance, 
fuelbreak sites become ineffective (van 
Wagtendonk 1996, Weatherspoon 1996, 
Weatherspoon and Skinner 1996, Sessions 
et al 1996, Greenlee and Sapsis 1996).  
This is because the combined effects of 
vegetation and soil disturbance created 
during fuelbreak construction, and the 
increased exposure to sunlight in thinned 
stands, can lead to prolific growth of 
grasses, brush, and saplings.  Over a 
relatively short time, this can lead to a type 
conversion from timber fuels to grass or 
brush fuels, resulting in increased fireline 
intensity and rate of spread compared to 
the newly-constructed fuelbreak or even 
the original uncut forested stand.  This 
effect would negate its functionality as a 
fuelbreak for safe, effective firefighting 
(Fox and Ingalsbee 1998).  Many if not 
most large-scale fuelbreak systems have 
failed over time due to the high costs of 
maintaining them (Davis 1965, Pyne 1982, 
van Wagtendonk 1996).  One of the 
institutional reasons for neglecting 
fuelbreak maintenance relates to the fact 
that once commodity timber outputs have 
been extracted from a site, there are few 
sources of revenue that would provide 
financial incentives for managers to return 
to those sites.  Instead, fuelbreak 
maintenance is almost entirely a cost 

borne from limited (and shrinking) 
appropriated budgets.    

Methods to maintain fuelbreaks 
include mechanical, manual, chemical, 
biological, and prescribed fire treatments--
each of which results in different kinds of 
costs and impacts.  Mechanical treatments 
are expensive, and can cause excessive 
soil disturbance.  Manual cutting can 
precisely target specific trees or vegetation 
for maintenance thinning, but this method 
can be very expensive and time-
consuming.  Chemical treatments are 
relatively inexpensive at large scales, but 
can pollute soil and water.  Prescribed 
burning is a far less precise tool, but is the 
least expensive method.  One challenge of 
prescribed burning is that fuelbreaks are 
designed to keep fire "out" not "in," and 
adjacent stands are often untreated high 
fuel hazard sites that pose a significant risk 
of escaped fire.  A more preventative 
strategy to help reduce the frequency and 
intensity of needed maintenance 
treatments would be to maximize canopy 
retention in "shaded fuelbreaks" and 
minimize soil disturbance during fuelbreak 
construction in order to curb new growth 
of shrubs and saplings.  More research is 
needed to help develop maintenance 
methods that minimize both environmental 
impacts and economic costs. 

 
CONCLUSION 

 
Fuelbreak proposals routinely face 

public criticism and opposition because 
the majority of these projects involve 
commercial timber extraction and are 
intended to facilitate fire exclusion goals 
and fire suppression activities.  Critics 
argue that this kind of fire management 
does not constitute authentic forest 
restoration or fuels reduction, and is more 
part of the problem than part of the 
solution for sustainable forest 
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management.  Elements of an alternative 
approach to fuelbreaks would involve:  

 
1) expanding the use of fuelbreaks to 

include landscape fire reintroduction 
(through prescribed burning and wildland 
fire use) rather than exclusively fire 
exclusion and suppression;  

2) analyzing the potential 
environmental effects of future fire 
suppression actions conducted within or 
adjacent to fuelbreaks;  

3) locating fuelbreaks near 
communities-at-risk rather than remote 
backcountry areas;  

4) locating fuelbreaks along strategic 
sites such as main ridges that potentially 
offer effective fire containment or control 
sites rather than random sites associated 
with commercial-grade timber stands;  

5) designing fuelbreaks with patterns 
that more mimic a natural fire-maintained 
landscape mosaic (e.g. irregular-shaped 
area-wide treatments) rather than artificial 
patterns (e.g. straight and narrow linear 
breaks);  

6) retaining rather than removing 
overstory mature and old-growth trees;  

7) prioritizing treatment of surface 
and ladder fuels rather than reduction of 
canopy fuels; and  

8)  constructing and maintaining 
fuelbreaks with manual cutting and 
prescribed burning rather than commercial 
logging and herbicide spraying.  

Even though recent fuelbreak 
proposals have generated considerable 
scientific and public controversy, there is 
still a possibility that fuelbreaks can play a 
useful role in future fire management 
programs.  An essential first step would be 
to engage all policymakers, experts, and 
stakeholders in the development of what 

Franklin and Agee (2003) call a 
"comprehensive national forest fire 
policy."  Such a policy would consider the 
full range of ecological and social values 
in a long-term vision of stewardship of the 
Nation's forests.  In this task, fuelbreak 
proposals must go beyond concerns with 
short-term fuels reduction or reactive fire 
suppression, and be linked with a long-
term proactive mission of ecological fire 
and forest restoration.  Accordingly, 
fuelbreaks could serve a vital role as entry 
treatments for area-wide fuels treatments 
using understory prescribed burning (Omi 
1996).  They could also serve as 
contingency confinement lines for 
managing wildland fire use, or 
containment lines for wildfire suppression 
when conditions prohibit fire use (Arno 
and Allison-Bunnell 2002).  Fuelbreaks 
could be the first steps in a progression 
from site-specific fuels reduction projects 
to landscape-scale fire restoration 
programs (Omi and Kalabokidis 1998).   

Omi (1996) states that "Managers 
would be well-advised to involve 
concerned citizens in planning fuelbreak 
construction and maintenance, as 
fuelbreak construction will alter the look 
and feel of the landscape."  Indeed, it 
should be a strategic goal if not essential 
need for land management agencies to 
fully collaborate with citizen groups and 
local communities to come up with 
agreements over the model, means, and 
methods of fuelbreak design, construction, 
maintenance, and use.  Successful 
collaboration offers the potential for 
agencies to convert current citizen 
opposition into endorsement for future 
fuelbreak proposals.  Public support is 
especially essential in order to sustain 
taxpayer funding streams necessary to 
maintain fuelbreaks over the long-term.  
As well, policy objectives long advocated 
by conservation organizations--increased 
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wildland fire use and reintroduction of 
prescribed fire, restoration of fire-adapted 
ecosystems, hazardous fuels reduction to 
create community wildfire protection 
zones--could all conceivably include a role 
for some kind of fuelbreak.  Thus, there 
are mutual interests and potentially 
common objectives among agencies, 
organizations, and communities to explore 
alternative fuelbreaks objectives, uses, 
designs, and methods in an expansive fire 
management mission of community fire 
preparation and ecosystem fire restoration.   

More systematic and empirical field-
based research on the uses and 
effectiveness of past and present fuelbreak 
programs needs to be conducted in order 
to address some of the questions and 
controversies that critics have raised to 
date.  A multitude of scientific disciplines 
from fire ecology to social psychology 
will be needed to help create the 
fuelbreaks of the future.  To build support 
for new fuelbreak programs, the key will 
be to apply new paradigm "fire 
restorationist" goals for fuelbreaks on an 
experimental, small scale, then move to 
larger scales over time with the aid of 
effectiveness monitoring and adaptive 
management (Agee 1993).   

There will likely become two main 
roles for fuelbreaks: some will be needed 
as "moats" to stop wildfires from burning 
into rural communities, while others will 
be needed as "drawbridges" to help start 
prescribed fires or steer managed wildland 
fires within remote wildlands.  In either 
case, the role of fuelbreaks in facilitating 
community protection and fire ecology 
restoration objectives must be clearly 
articulated.  It may be that for pragmatic 
political reasons, constructing moats are 
initially prioritized over creating 
drawbridges, for the sooner we are able to 
protect communities from wildfire, the 
sooner we may be able to restore 
ecosystems with prescribed fire.  In that 
respect, it is suggested that instead of 
presenting fuelbreaks as a means of fire 
"prevention" or "protection," fuelbreaks 
should be proposed as a means of 
community fire preparation for wildland 
fires of all kinds--wanted and unwanted, 
planned and unplanned, wild and 
prescribed.  In this way, moats would be 
spanned by drawbridges, and fuelbreaks 
may be used to recreate fire-adapted 
communities able to live safely and 
sustainably within restored fire-adapted 
ecosystems. 
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