February 1, 2018
Madeline Drake
Sacramento Fish and Wildlife Office
U.S. Fish and Wildlife Service
2800 Cottage Way, Room W-2605
Sacramento, California 95825
Sent via email to: madeline_drake@fws.gov
Re: Initiation of a Status Review (12-month Finding) for the California Spotted Owl
Dear Ms. Drake:
Thank you for the opportunity to comment on the initiation of the status review (12-month
finding) for the California spotted owl. For more than 20 years we have been actively involved in
the conservation of the California spotted owl in the Sierra Nevada. We are concerned about all
significant threats to the species, including competition with non-native barred owls, logging
larger living and dead trees on public and private lands, the effects of high severity fire on habitat
conditions when the area affected is extensive, rodenticide poisoning associated with illicit
marijuana cultivation 1, and landscape-scale tree mortality related to human-caused climate
change and periodic drought. It is unquestionable, the synergistic effects of these realized and
impending threats justify listing the species as threatened or endangered.
Over the past 14 years we have provided the Service with extensive information on the status of
the species and threats to its continued existence, including: (1) September 1, 2004 listing
petition, (2) August 19, 2015 listing petition, (3) November 17, 2015 comments on the initiation
of a status review, (4) April 17, 2017 comments on the proposed California spotted owl
conservation objectives report, and (5) September 22, 2017 scoping comments on the proposed
Habitat Conservation Plan for Sierra Pacific Industries Forest Practices in the Klamath, Cascade,
and Sierra Nevada Mountains. 2
Despite our concerns for each of the significant threats to the species listed above, we are
focusing these comments on the adverse demographic effects of removing larger living and dead
trees. The Service’s 2006 12-month finding assumed, with scant evidence, that the greatest threat
to the species was high severity wildfire, California spotted owl populations in the Sierra Nevada
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were stable, and thinning trees up to 30 inches dbh and maintaining at least 40% canopy cover
would sufficiently ameliorate the threat of high severity wildfire and would not adversely affect
the species. Since that time, studies have shown that California spotted owl populations have
declined significantly on all Forest Service-managed demographic study areas for more than 20
years (Tempel et al. 2014a, Conner et al. 2016), the population declines in the Sierra Nevada
have not been associated with wildfire or climate-related tree mortality (Gutiérrez et al. 2016),
and thinning is unlikely to ameliorate the threat of wildfire at the landscape scale (North et al.
2015a, North et al. 2015b). As we describe below, forest management can degrade habitat
conditions and adversely affect the persistence of California spotted owl. This threat is
comparable in significance compared to the threat of high severity fire on habitat conditions.
In the spirit of Ganey et al. (2017), we have systematically compiled and outlined the results
from all relevant peer reviewed demographic studies we are aware into table format 3:
•
•
•

California spotted owl habitat selection (Table 2),
The effects of logging on spotted owls (Table 3),
The effects of wildfire and salvage logging on spotted owls (Table 4).

We have concentrated on demographic studies because understanding the effects of habitat
selection and disturbances on demographic parameters is essential to conservation planning for
imperiled species. We also identify issues with interpreting the results of these studies that we
commonly encounter. We ask that the Service recognize the interpretation issues in weighing the
best available science information for the 12-month finding and when analyzing the basis of a
conservation strategy.
1) Observed Population Decline
Spotted owl populations have declined on all of the National Forest demographic study areas
over the past 20+ years (Table 1).
Table 1. Change in abundance on the five California spotted owl demographic study areas (from
Service 2017, p. 12).
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The observed declines in the Sierra Nevada study areas are not attributable to high severity fire
or climate-related tree mortality, because there was little to no climate- or wildfire-related tree
mortality within any of the Sierra Nevada study areas during the study periods (Jones et al. 2016,
Gutiérrez et al. 2017). Therefore, other factors must be responsible for pushing the species
toward extirpation on the Forest Service-managed study areas during the study period.
According to Gutierrez et al. (2017, p. 193), “The only consistent difference among these owl
populations is forest management,” and “Although causative linkages have not been established,
the higher rates of decline on these two study areas are coincident with the greater amount and
extent of national forest and private lands treatments.”
There is evidence that large patches of high severity fire represent a significant threat to the
species (Jones et al. 2016, Rockweit et al. 2017) and it is likely that the landscape-scale climaterelated tree mortality event in the southern Sierra Nevada will have long-term negative effects on
the species. Mechanical thinning, especially when followed by prescribed fire, can reduce the
probability of high severity fire (Lydersen et al. 2017) and improve forest health. However, for
economic reasons, thinning operations in high quality spotted owl habitat are often more
intensive than what is necessary to increase fire and forest health resilience, resulting in a
reduction in habitat quality. Given that high severity fire, logging, and climate-related tree
morality each represent significant threats to the species, conservation efforts must sufficiently
ameliorate each of these stressors and demonstrably result in habitat conditions that stabilize the
population and increase occupancy and abundance in order to ensure species viability.
2) Applying Demographic Study Results to Conservation Planning
We believe one of the most important and often ignored issues with applying the results from
recent spotted owl demographic studies is the failure to recognize that spotted owl territory
occupancy alone should not be relied on as the sole parameter by which to gauge population
health or species viability (Tempel et al. 2014, Conner et al. 2016, Rockweit et al. 2017, Service
2017). Occupancy rates, especially when they do not distinguish between single birds, pairs, and
nesting pairs, can mask the underlying dynamics that drive population trends.
The trends in occupancy and trends in abundance diverge on all of the Sierra Nevada study sites.
To explain this divergence, Tempel et al. (2014) and Conner et al. (2016) suggest that the
divergent trends in occupancy and abundance on the Lassen, Sierra, and Eldorado study areas
were caused by an increase in the number of territories occupied by single owls, while the
number of territories occupied by pairs of breeding owls continued to decline. Given this, the
Eldorado, Lassen, and Sierra study areas may be population sinks. In contrast, occupancy on the
Sequoia-Kings Canyon National Park study area has stabilized, but abundance has increased due
to an increase in the number of territories occupied by potentially reproductive pairs. This
indicates that the National Park study area may be a population source. A recent study by
Rockweit et al. (2017) also provides evidence that spotted owl occupancy status may not be a
reliable reflection of habitat quality or territory stability, finding that survival decreased and
recruitment increased on some territories affected by large patches of moderate and high severity
wildfire, resulting in what the authors determined to be sink territories.
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The application of the results from Tempel et al. (2016) to conservation planning is limited
because occupancy is declining and not stable. A foundational assumption of the equilibrium
occupancy modeling used in this study was that occupancy was stable throughout the study
period (Tempel et al. 2016). According to Tempel et al. (2016, p. 754), without meeting this
assumption, one can only “assess the relative importance of covariates in the top model by
examining how occupancy varied over a range of typical values for these covariates.” Therefore,
the results from Tempel et al. (2016) should not be used to define specific thresholds that will
provide for stable occupancy, except perhaps for the Sequoia-Kings Canyon National Park study
area, which exhibited stable occupancy during the study period. Additionally, because Tempel et
al. (2016) did not consider any demographic parameters except occupancy, the results cannot be
used to determine habitat conditions that provide for stable abundance and adequate reproduction
or survival; important parameters for determining population health and determining if a
population is a source or sink. For example, Rockweit et al. (2017) observed territories with low
survival and high recruitment as a result of habitat modification by high severity wildfire. If
Rockweit et al. (2017) had focused only on occupancy they would have found that high severity
fire was consistent with high occupancy and would not have been able to determine that these
territories had low survival.
The Forest Service routinely cites Tempel et al. (2016) to support claims that thinning will
benefit spotted owls in project areas in the short- and long-term. It has also been stated that the
results of this study supersede the results of other studies, including Tempel et al. (2014). Such
treatment of Tempel et al. (2016) fails to recognize that this study focused entirely on occupancy
and only considered the effects of logging within the previous 3 years (averaging less than 1% of
a territory being logged within the previous 3 years). In contrast, Tempel et al. (2014) analyzed
the effects of medium intensity timber harvest on reproduction, survival, and occupancy
throughout the study period, finding significant adverse effects of medium intensity timber
harvest on these parameters (see discussion of statistical significance in AIC modeling below).
The Forest Service evaluations have also dismissed important parameters that occur in the top
model in spotted owl studies that use Akaike’s Information Criterion (AIC) when the 95%
confidence interval for the beta coefficient overlaps zero. We are not aware of a statistical
rationale for dismissing a variable that appears in the top AIC model when the 95% confidence
interval for the beta coefficient overlaps zero. In reference to this issue, Arnold (2010, p. 1177,
emphasis added) states:
For n/K > 40, AIC-based model selection will support additional variables whose
approximately 85% confidence intervals exclude zero (i.e., if likelihood-ratio χ2 >
2 on 1 degree of freedom, then P < 0.157). It makes little sense to select
variables at P < 0.157 using AIC and then turn around and dismiss them at
P > 0.05 using 95% confidence intervals. A couple of authors made an
important step in the right direction by using 90% confidence intervals for their
parameter estimates (Hein et al. 2008, Long et al. 2008); those authors just needed
to take it 5% further and use 85% confidence intervals and they would have been
fully AIC compatible. If an ability to generate 85% confidence intervals were
widely available in computer programs like MARK (White and Burnham 1999),
then this might be a more highly favored solution. But using 95% confidence
SFL Comments on the Initiation of CSO 12-month Finding

4

intervals with information-theoretic approaches leads to variable-selection
ambivalence when β/standard error (SE)(β) = 1.4–2.0, and ambivalence is not a
hallmark of good scientific writing.
Dismissing parameters included in top models based on 95% confidence intervals limits the
consideration of important habitat variables in ways that are not scientifically supportable.
3) Minimizing the Threat of Thinning and Increasing Forest Resilience to Fire and
Climate-related Tree Mortality
There is considerable scientific evidence that logging and fire exclusion have led to an increase
in small-tree density and a decrease in large-tree density (Safford and Stevens 2017). For
example, Dolanc et al. (2014) identified a deficit of trees larger than 24 in. dbh across the
northern half of the Sierra Nevada. The increase in small-tree density has contributed to an
increase in fire risk. There is general agreement among fire scientists that “most of the reduction
in fire severity is achieved by reducing surface fuels and thinning smaller ladder-fuel trees [trees
less than 16 in. dbh].” (North et al. 2009, p. 24). Yet, despite a deficit of trees larger than 24 in.
dbh and no fuels justification for their removal, trees larger than this are routinely removed
during thinning projects in high quality spotted owl habitat.
We are aware of only five published studies on the effects of thinning on California spotted owl
demographic parameters: Seamans and Gutiérrez (2007), Tempel et al. (2014), Stephens et al.
(2014), Tempel et al. (2015), and Tempel et al. (2016). Four of these studies identified negative
effects of thinning on occupancy. Tempel et al. (2016), the only exception, found no support for
an effect of logging less than 1% of a territory in the previous 3 years for the Lassen and Sierra
study areas and a positive effect on the Eldorado study area. It is not surprising that logging less
than 10 acres of a 1,000-acre spotted owl territory outside of a 300-acre Protected Activity
Center (PAC) over a 3 year period would not have a detectable effect on occupancy probability.
Of the five studies, only Tempel et al. (2014) and Tempel et al. (2015) considered the effects of
logging on survival or reproduction, demographic parameters that are essential to distinguish a
population source from a sink. Tempel et al. (2014) found that even a modest amount of medium
intensity timber harvest was negatively associated with reproduction and that converting high
canopy cover forest to a lower canopy cover class reduced survival. Tempel et al. (2015) 4 found
that thinning would likely have negative effects on fitness and occupancy for more than 30 years
after the treatment, long after the effectiveness of the fuel reduction treatment had diminished to
pre-treatment levels (Collins et al. 2011). The results of these studies support a conclusion that
thinning has negative effects on occupancy, reproduction, and survival over the short- and longterm.
Recent studies confirm that spotted owls select forests dominated by large (>24 in dbh) trees
with high (>70%) canopy cover (Blakesley et al. 2005, Seamans and Gutiérrez 2007, Tempel et
4
When interpreting the results of Tempel et al. (2015), it should be recognized that mechanical treatments in the
Last Chance study area did not occur in 3 of the 4 spotted owl territories and the only territory with mechanical fuels
treatments was, counterintuitively, modeled to have more high severity fire effects post-treatment (Figure 4, p. 11).
The study results support a conclusion that mechanical fuels treatments within owl territories were unnecessary to
increase landscape-scale wildfire resilience.
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al. 2014, Tempel et al. 2016, North et al. 2017, Jones et al. 2017). Jones et al. (2017) found that
extinction rates increased as the amount of forest characterized by larger trees (≥24 in dbh) and
high canopy cover (>70% cover) decreased. The median proportion of an owl site containing
large trees and high canopy cover forest on National Forests ranged from 0.03-0.06,
corresponding with higher predicted rates of local extinction and ongoing declines in occupancy.
The median proportion of forest characterized by large trees and high canopy cover in owl
territories on Sequoia-Kings Canyon was 0.19, which had a lower predicted extinction rate and
stable occupancy. These findings are consistent with the results of North et al. (2017), finding
that across four large study areas the average values of total canopy cover and cover in trees 3248 m (104-157 ft) and >48 m (>157 ft) tall were highest at nest sites, and consistently decreased
as area expanded to PACs, territories, and then the surrounding landscape. Similar to Jones et al.
(2017), North et al. (2017) found that important habitat attributes (i.e., higher densities of taller
trees) were limited on National Forests compared to the National Park study area. It has been
speculated that California spotted owl populations are more robust today than they were
historically due to an increase in the amount of high canopy cover forests (Gutiérrez et al. 2017);
however, the findings of North et al. (2017) refute such speculation because the species has been
shown to be strongly tied to larger trees and these structures were extensively logged and are
now in deficit on National Forests.
Jones et al. (2017) suggest that because the amount of high canopy cover forest dominated by
large trees was stable over the 19 year study period the observed declines in occupancy on the
Forest Service-managed sites may be attributable to an “extinction debt” or the legacy effect of
large tree logging prior to the study period. The authors also suggest that without an increase in
high canopy cover forest dominated by large trees, the species is likely to continue to decline and
“total population extinction is not a foregone conclusion.” (Jones et al. 2017, p. 7) One
hypothesis for why the amount of high canopy cover forest dominated by large trees remained
stable throughout the study period, despite 19 years of forest growth, is that thinning has been
sufficiently extensive to limit recruitment of this forest structure, thereby preventing species
recovery. For example, >90% of forest thinning treatments on the Eldorado study area were
found to convert high canopy cover forests to a lower canopy cover class (Tempel et al. 2014).
Resilience to climate-related tree mortality will also be necessary to provide for population
viability. It is clear that small tree densities are much greater today than they were historically,
and large tree densities have declined (Safford and Stevens 2017). If it is assumed that historical
forested landscapes were more resilient to climate-related tree mortality, then it could also be
assumed that there would likely be a significant forest health benefit from reducing the density of
smaller trees with little to no forest health benefit from reducing the density of larger trees.
In addition to the forest health benefits of reducing the density of smaller trees, van Mantgem et
al. (2016) found that in the southern Sierra Nevada unlogged stands that experienced prescribed
fire more than 6 years before the recent severe drought event were more resilient to the drought
and beetle mortality than unburned stands. This response was detected even though the more
resilient burned stands had more trees per acre and higher basal area than the less resilient stands.
Boisramé et al. (2016) also suggest that a restored mixed severity fire regime in the Sierra
Nevada can increase forest resilience to a regional bark beetle outbreak. One potential
explanation for the findings of van Mantgem et al. (2016) and Boisramé et al. (2016) are the
SFL Comments on the Initiation of CSO 12-month Finding
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results of Hood et al. (2015). Hood et al. (2015) found that ponderosa pine trees with fewer resin
ducts were more likely to be killed by bark beetles; low severity fire increased resin duct
development; and resin duct development was relaxed in the absence of fire. These relationships
demonstrate that frequent low-severity fire can result in a long-lasting bark beetle defense that
increases the probability of a tree surviving attack.
Under the current management paradigm, >92% of the productive timber land managed by the
U.S. Forest Service in the Sierra Nevada is not constrained from timber harvest access by spotted
owl protection measures (North et al. 2015a). Even within 300-acre spotted owl Protected
Activity Centers, the 2004 Sierra Nevada Forest Plan Amendment states that, “where treatment
is necessary, remove only material needed to meet project fuels objectives. Focus on removal of
surface and ladder fuels.” Despite the fact that fuels reduction is not prohibited by these owl
conservation measures, it is habitually suggested that management for the species is a factor that
reduces the pace and scale of fuel treatments, thereby contributing to an increase in large patches
of high severity fire and the species’ own demise. This is false. The ability to adequately reduce
fuels at the landscape scale has been made monetarily dependent on logging larger trees from
spotted owl territories. These trees, for which there is a demonstrated deficit on the landscape, do
not contribute to fire risk and their removal degrades spotted owl habitat and provides little forest
health benefits. In reference to this issues, Jones et al. (2017, p. 9) conclude:
“[T]he sale of larger trees is necessary to offset operational costs of ecological
restoration activities in heavily managed or degraded forests ecosystems (North et
al., 2015). Therefore, alternative approaches for funding restoration may be
required to prevent further large tree loss, which may lead to ecosystem collapse
in landscapes with significant legacies of exploitive land use (Burns et al., 2015;
Lindenmayer, Messier, & Sato, 2016).”
This strongly suggests that much of the conflict between California spotted owl habitat
conservation and landscape fire and climate-related resilience is a human construct driven in
large part by economics, not forest or fire ecology.
4) Conservation Recommendations for Vegetation Removal Projects
Spotted owls are a central place forager and within home ranges the species selects habitat as a
set of nested concentric areas. Habitat at each scale helps fulfill one or more life history
requirement. Starting with the smallest scale, often near the middle of the home range, is the nest
tree or a roost. The nest or roost tree is located within a nest or roost stand, which is located in
the activity center, in the territory, in the home range. Of these scales, habitat requirements and
the effects of management at the home range scale are least understood. Conservation of the
species must address and conserve important habitat components at each scale. The results from
the demographic studies (see Tables 2, 3, and 4) define what is known about habitat conditions
associated with demographic parameters and the effects of logging large living and dead trees on
the demographic parameters. This information should be clearly used to develop conservation
measures that minimize the effects of forest management and conserve important habitat
components.
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Spotted owl-specific management of home ranges and areas that support spotted owl populations
or subpopulations – i.e., the landscape scale - are not addressed by the current U.S. Forest
Service California spotted owl management paradigm. However, through a reserve system, the
landscape scale has been determined to be important for conserving the northern spotted owl 5.
Addressing the home range and landscape scales is essential to comprehensive conservation
planning. At the landscape scale, a management priority should be to ensure that populations are
viable and resilient to climate change and wildfire through the retention of higher densities of
larger trees and snags where ecologically appropriate.
The mere presence of logging within a spotted owl home range, territory, or activity center does
not necessarily result in the degradation of habitat over the short- or the long-term. The removal
of smaller diameter ladder fuels can increase resilience to fire and drought-related tree mortality
without having long-term negative effects on habitat quality. In contrast, the removal of taller
trees that reduce canopy cover in high quality habitat is likely to reduce habitat quality over the
short- and the long-term. The effects of logging on demographic parameters and habitat quality
likely depend on the interaction between the effects of the logging on the probability of habitat
use and habitat quality; the amount of habitat logged and the amount of high quality habitat
remaining; and the timeframe over which the logging occurred. To ensure species viability,
conservation must address each of these factors.
5) Minimize the Threat of Post-disturbance Habitat Removal
The effects of wildfire, and more specifically, high severity fire on spotted owl is nuanced. Most
studies have found that the effects of low and mixed severity wildfire on spotted owl
demographics is neutral or beneficial (Table 3). However, there remains uncertainty over the
short- and long-term effects of larger patches of high severity fire. It has been demonstrated that
spotted owls will forage in severely burned forests that have not been salvage logged (Bond et al.
2009, Eyes et al. 2017), with one study finding that some owls disproportionately selected for
severely burned forest for foraging (Bond et al. 2009). However, habitat selection, use, and
occupancy do not necessarily equate to adequate survival (Rockweit et al. 2017). High severity
fire likely negatively affects the species when enough habitat within a territory burns severely
(Lee et al. 2013, Jones et al. 2016, Rockweit et al. 2017). Although Rockweit et al. (2017)
suggest that severely burned territories may act as population sinks, sink territories may help
support population viability by providing “life boat” habitat for individuals to occupy and
emigrate from in the event nearby source habitat becomes available.
In many studies, the effects of high severity fire are confounded by the effects of salvage
logging. We are only aware of two studies on the effects of salvage logging on spotted owl
demographics, and both of these studies found that salvage logging exacerbated the negative
effects of high severity fire (Lee et al. 2013, Clark et al. 2013). Gutiérrez et al. (2017) are clear
that salvage logging low and moderate severity forests in spotted owl territories is likely to have
negative effects. Furthermore, low and moderate burn severities are consistent with beneficial
habitat conditions (Roberts et al. 2011) and desired conditions for forest restoration and
5

Although conservation of the Mexican spotted owl does not include a reserve system, we note that, despite
similarly sized biological activity centers and home ranges, Mexican spotted owl Protected Activity Centers are
twice as large as the area protected by the U.S. Forest Service for the California spotted owl.
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resiliency. Gutiérrez et al. (2017) also suggest that salvage logging high severity burned forests
within territories could negatively impact the species.
Jones et al. (2016) found that predicted occupancy rates were nine times lower when >50% of a
territory burned high severity (>90% basal area mortality). However, Jones et al. (2016) did not
report on the post-fire habitat conditions within burned territories and it is probable that
occupancy could remain high in cases where >50% of the territory burned at high severity if
sufficient amounts of high quality habitat also remain post-fire. Post-fire occupancy is likely
influenced by the size, amount, and proximity of high severity patches to the territory center and
the size, amount, and proximity of the remaining high quality habitat to the territory center. To
this issue, Rockweit et al. (2017) state:
"Optimal habitat for northern spotted owls in the Klamath Province appears to be
composed of a mosaic of late seral stages for nesting and roosting (conditions that
are maintained by low severity fire) with smaller, early seral stages (conditions
created by high severity fire) where the owl’s primary prey species, the duskyfooted woodrat (Neotoma fuscipes), is more abundant (Sakai and Noon 1993,
Ward et al. 1998). Thus, it appears that northern spotted owls inhabiting the
Klamath Province have capitalized on this seral stage patchwork created by the
dominant disturbance regime of the region (mixed-severity wildfire) by nesting
and roosting in areas that experienced low severity fire, and foraging across all
seral stages including early seral stages created by high severity fire where
woodrats become more abundant (Sakai & Noon 1993, 1997; Ward et al. 1998;
see Bond et al. 2009)."
Despite nearly all forest and fire ecologists and spotted owl biologists suggesting that fires that
burn within the Natural Range of Variation have beneficial ecological effects and are unlikely to
negatively affect the species, the U.S. Forest Service routinely salvage logs dead and “dying”
trees in low and moderate severity burned forest. This includes logging portions of occupied
spotted owl territories that burn at high severity, regardless of the proportion of the territory that
burned at high severity or the sizes of the high severity patches. To provide for the long-term
conservation of the species, this practice must end.
From 2013 to 2016 the Sierra Nevada experienced a climate-related tree mortality event, with the
epicenter located on the Sierra and Sequoia National Forests between 3,280 and 6,566 feet
elevation (Potter 2017). The mortality event has been attributed to higher stand densities
resulting from fire suppression, increasing temperatures, and drought. More than 700,000 acres
were affected with tree losses ranging from 5 to 100 per acre (Ibid). In areas hard hit by the tree
mortality event, much of the post-disturbance management has focused on hazard tree removal;
however, bulldozing, piling, and burning larger areas to establish plantations has also been
proposed in some locations. In areas with less extensive tree mortality, roadside hazard tree
removal is routine and salvage logging away from roads occurs on National Forests. Due to
relatively high site fidelity, high survival, and low reproduction, the tree mortality event and
associated post-disturbance management activities may have resulted in a spotted owl extinction
debt, a debt that may take decades to pay off.
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6) Conclusion
It is imperative that management for spotted owls in important population centers does not
compete with timber volume targets. Just as important, increasing habitat resilience and
providing viability cannot be not made monetarily dependent on logging larger trees from high
quality spotted owl habitat. Post-disturbance logging has repeatedly been found to adversely
affect the species. The removal of dead or dying trees following a disturbance should not occur
within occupied spotted owl territories, except to address hazard trees, provide for firefighter
safety in strategic locations, or to create fuel breaks in strategic locations that help facilitate
landscape fire use for ecological restoration. Although it is important to reduce the risk of high
severity fire and climate-related tree mortality, the Service cannot justify increasing the threat of
logging to accomplish this because such a solution would likely result in further declines without
a demonstrated path to population stability.
If the Service intends to rely on a spotted owl conservation strategy to justify not listing the
species, then the Service must provide scientifically rigorous quantitative evidence showing that
such a strategy will ameliorate each of the significant threats, including logging practices that
reduce habitat quality, and provide a stable and well-distributed population. The conservation
measures included in such a strategy must also be specific enough to ensure consistent
implementation throughout the Sierra Nevada. Without adequate specificity and consistent
implementation of the conservation measures, population security, conclusive monitoring, and
adaptive management cannot be realized.
Given the current trajectory of spotted owl abundance and occupancy on U.S. Forest Service
managed lands, the landscape demographic goal for spotted owls on these lands should be to
stabilize the population and provide conditions that increase occupancy and abundance. We
believe the following demographic objectives are necessary to arrest the ongoing decline (in
order of priority): (1) maintain reproductive output in territories that have exhibited moderate or
high reproductive potential, (2) increase reproductive output in territories occupied by pairs that
have exhibited little reproduction, (3) minimize abandonment and maintain survival in territories
occupied by pairs, (4) increase the number of territories occupied by pairs, (5) minimize
abandonment and maintain survival in territories occupied by singles, and (6) increase the
number of occupied territories. Conservation measures that address each of these demographic
objectives should be adopted.
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Thank you for considering these comments in the development of the California spotted owl 12month finding. Please contact Ben Solvesky (email ben@sierraforestlegacy.org, phone number
928-221-6102) if you have questions about these comments.

Sincerely,

Ben Solvesky
Wildlife Ecologist
Sierra Forest Legacy

Susan Britting, Ph.D.
Executive Director
Sierra Forest Legacy

Pamela Flick
California Representative
Defenders of Wildlife
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Table 2. Summary of the results from studies on California spotted owl demographics and habitat selection.

Study

Blakesley et al.
(2005)

Seamans and
Gutierrez (2007)

Study Location(s),
Sample Size and Unit,
and Period

Lassen Demographic
Study Area, 63
territories, 11 years

Eldorado
Demographic Study
Area, 66 territories, 15
years

Parameter

Habitat Selection

Occupancy
(pair or single)

The amount of nest area dominated by large trees (>24 in dbh) and canopy cover >70% was positively
associated with site occupancy. The amount of nest area dominated by medium- trees (12-24 in dbh)
with canopy cover >70% and the amount of area unforested or dominated by small trees (6-12 in dbh)
were negatively associated with site occupancy.

Survival

Apparent survival increased with greater amounts of forest dominated by large trees (>24 in dbh)
with normal (40-70%) to good (>70%) canopy cover containing large (>30 in dbh) remnant trees.

Reproduction

Reproductive decreased as the amount of nest area that was unforested or dominated by small trees
increased.

Nest Success

Nest success was higher when large remnant trees were present in the nest stand higher in stands
dominated by medium-sized trees than by large trees.

Extinction

The amound of conifer forest dominated by medium (12-24 in dbh trees) and large trees (>24
in dbh) with >70% canopy cover was negatively correlated with the probability of territory
exinction.

Colonization

The amound of conifer forest dominated by medium (12-24 in dbh trees) and large trees (>24
in dbh) with >70% canopy cover was positively correlated with the probability of territory
colonization.

Occupancy
(pair)

The top model suggested that nest and roost site occupancy were best predicted by the combined
positive effect of basal area and the negative effect of coarse woody debris. However, there was also
support for an alternative model suggesting that higher canopy closure and tree basal area were also
useful predictors of nest and roost site occupancy.

Roberts et al.
(2011)

Yosemite National
Park, 16 burned and
16 unburned
territories, 2-14 years
post-fire

Tempel et al.
(2014)

Reproduction was negatively related to the area of hardwood forest with <10% conifer
canopy cover.
Eldorado
Survival
The amount of high (>70%) canopy cover forest dominated by 12-24 in and >24 in dbh trees
Demographic Study
occurred in the top-ranked models for survival, territory extinction, and territory colonization
Extinction
Area, 70 territories, 20
Colonization rates, and explained more variation in population growth rate and equilibrium occupancy
years
than other covariates. Forests dominated by trees >24 in dbh and <30% canopy cover were
Occupancy
(single or pair) not associated with demographic parameters.
Reproduction

Table 2 (continued). Summary of the results from studies on California spotted owl demographics and habitat selection.

Study

Study Location(s),
Sample Size and Unit,
and Period

Tempel et al.
(2016)

Lassen, Eldorado,
Sierra, and SequoiaKings Canyon
demographic study
areas, 275 territories,
19 years

North et al.
(2017)

Sequoia-Kings Canyon,
Eldorado, and Sierra
demographic study
areas and Tahoe
National Forest, 316
territories, sites that
were occupied by an
owl pair at least once
between 2001 and
2013

Jones et al.
(2017)

Lassen, Eldorado,
Sierra, and SequoiaKings Canyon
demographic study
areas, 275 territories,
19 years

Parameter

Habitat Selection

Forests with high (>70%) and medium (40-70%) canopy cover were the only habitat
covariates that were consistently identified as important for all four study areas. Occupancy
reached its lowest value when high and medium canopy cover were mininimized and
Colonization occupancy reached its highest value when these covariates were maximized. Occupancy for
the 40–49% canopy cover class was lower than occupancy for the 50–59% and 60–69%
canopy cover classes. Occupancy rates are likely to be negatively affected if canopy cover is
Occupancy
(single or pair) consistently reduced to 40%.
Extinction

Occupancy
(pair)

Extinction

Occupancy
(pair or single)

Across the four study areas, the average values of total canopy cover and cover in trees >48 m (157 ft)
was highest at nest sites, and consistently decreased as area expanded to PACs, territories and then
the surrounding landscape. A similar trend of decreasing values from nest sites to landscape was
identified for the 32–48 m (105-157 ft) strata on the three National Forest study areas but not on
Sequoia-Kings Canyon. The amount of cover of trees in the 2-16 m (7-52 ft) height strata was lowest
near nest sites and decreased as area expanded to PACs, territories, and then the surrounding
landscape.

Extinction rates increased as the amount of forest characterized by large trees (≥24 in dbh) and high
canopy cover (>70% cover) decreased. Median proportion of an owl site containing large trees and
high canopy cover forest on national forests ranged from 0.03-0.06, corresponding with higher
predicted rates of local extinction and ongoing declines in occupancy. The median proportion of
forest characterized by large trees and high canopy cover in owl territories on Sequoia-Kings Canyon
was 0.19, which had a lower predicted extinction rate and stable occupancy.

Table 3. Summary of results from studies on the effects of logging on spotted owl demographics.

Study
Seamans and
Gutierrez
(2007)

Clark et al.
(2013)

Tempel et al.
(2014)

Stephens et al.
(2014)

Study Location(s),
Sample Size and
Unit, and Period
Eldorado
Demographic
Study Area, 66
territories, 15
years.
Southwest
Oregon, 31
burned/103
unburned
territories, up to
15 years pre-fire
and 4-5 years
post-fire.

Eldorado
Demographic
Study Area, 70
territories, 20
years.

Plumas National
Forest, 8
territories, 4-5
years pretreatment, 3-4
years posttreatment.

Disturbance
Type(s)
Evaluated
High
Severity Fire
(including
salvage),
Logging
Logging,
High
Severity
Fire, Salvage
Logging

Highintensity
Logging,
Wildfire
(including
salvage),
and
Mediumintensity
Logging.

Parameter
Extinction
Colonization
Extinction
Colonization
Occupancy
(pair)

Reproduction

Survival
Extinction
Colonization
Occupancy
(single or pair)

Group
Selection
and Fuels
Treatments

Occupancy
(single or pair)

Response (Effect on Demographic Parameter)

Negative - Alteration of ≥50 acres of mature conifer forest was positively
correlated with territory extinction probability.

Negative - Probability of colonization was related to the amount of mature conifer
forest habitat in the territory and the alteration of such habitat reduced the probability
of colonization.

Negative - Probability of extinction increased due to the interactive effect of
past timber harvest, high severity fire, and salvage logging.
Unclear - Few colonization events were observed.
Negative - Declines in occupancy were driven by increases in extinction,
attributable to past timber harvest, high severity fire, and salvage logging.
Negative - "[M]medium-intensity timber harvests characteristic of proposed
fuel treatments were negatively related to reproduction of Spotted Owls in our
study. Reproduction appeared sensitive to modest amounts of mediumintensity harvests, and was predicted to decline from 0.54 to 0.45 when 20 ha
were treated." (pg. 2101)
Negative - Medium-intensity logging, when implemented in high canopy cover
forests, was associated with reductions in survival.
Positive - Extinction was negatively correlated with the area of high-intensity
timber harvest. High intensity timber harvest occur on 5.4% of the total area
within owl territories in the study.
Negative - Medium-intensity logging, when implemented in high canopy cover
forests, were associated with reductions in colonization.
Negative - Equilibrium occupancy was negatively correlated with wildfire.

Negative - By 3–4 years post-treatment, the number of occupied sites declined
decline by 43% from the pretreatment numbers.
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Table 3 (continued). Summary of results from studies on the effects of logging on spotted owl demographics.

Study

Study Location(s),
Sample Size and
Unit, and Period

Disturbance
Type(s)
Evaluated

Parameter

Fitness

Tempel et al.
(2015)

Tahoe National
Forest, 4
territories,
modeled 30 years
post-treatment.

Fuels
Treatment,
Wildfire
Occupancy
(single and
pair)

Extinction

Tempel et al.
(2016)

Lassen, Eldorado,
Sierra, and
Sequoia-Kings
Canyon
demographic
study areas, 275
territories, 19
years.

Wildfire
(including
salvage on
National
Forests),
Prescribed
Fire, Logging

Colonization

Occupancy
(single or pair)

Response (Effect on Demographic Parameter)

Negative - Fuels treatment had a negative effect on fitness, an effect that was
still present after 30 years of simulated forest growth. Negative - Simulated
wildfire without fuels treatment negatively affected fitness.
Negative - Fuels treatment with simulated wildfire negatively affected fitness,
but the effect was not a great as the effect of simulated wildfire without fuels
treatment.
Negative - Fuels treatment alone had a negative effect on equilibrium
occupancy, an effect that was still present after 30 years of simulated forest
growth.
Negative - Simulated
wildfire without fuels treatment negatively affected equilibrium occupancy.
Negative - Simulated wildfire with fuels treatment negatively affected
equilibrium occupancy, but the effect was not a great as the effect of simulated
wildfire without fuels treatment.
Positive - On the ELD study area, logging less than 1% of a territory in the
previous 3 years was negatively correlated with extinction.
Neutral - No
support for an effect of logging less than 1% of a territory in the previous 3
years was detected for the LAS or SIE study areas. Positive - On the SKC study
area, wildfire was negatively related to extinction.
Neutral - No support for an effect of wildfire was detected on the ELD, LAS, or
SIE study areas.
Neutral - No support for an effect of logging less than 1% of a territory in the
previous 3 years was detected for the ELD, LAS, or SIE study areas. Negative On the SKC study area, prescribed fire was negatively associated with
colonization.
Neutral - No support for an effect of logging when less than 1% of a territory
was logged in the previous 3 years for the LAS, or SIE study areas.
Positive - On the ELD study area, logging less than 1% of a territory in the
previous 3 years was positively associated with occupancy.
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Table 4. Summary of the results from studies on the effects of fire and salvage logging on spotted owl demographics.

Study

Study Location(s),
Sample Size and Unit,
and Period

Disturbance
Type(s)
Evaluated

Shasta-Trinity,
Klamath, San
Bernardino, Coconino,
and Gila National
Forests, 11 burned
and >300 unburned
territories, 9-16 years
for unburned and 1
year post-fire for
burned territories.

Wildfire

Jenness et al.
(2004)

Coconino, Gila,
Coronado, and Lincoln
National Forests, 33
burned and 31
unburned territories,
1-4 years post-fire.

Wildfire and
Prescribed
Fire

Seamans and
Gutierrez
(2007)

Eldorado
Demographic Study
Area, 66 territories, 15
years.

High Severity
Fire
(including
salvage),
Logging

Bond et al.
(2002)

Clark et al.
(2011)

Roberts et al.
(2011)

Southwest Oregon, 23
radio-marked birds,
years 3 and 4 postfire.
Yosemite National
Park, 16 burned and
16 unburned
territories, 2-14 years
post-fire.

Parameter
Survival

Reproduction

Fidelity

Response (Effect on Parameter)
Neutral - No difference in survival was detected between burned and unburned
territories.

Positive - Reproductive success was higher in burned territories the year following
fire than in unburned territories.

Neutral - No difference in fidelity was detected between burned and unburned
territories.

Reproduction

Negative - Unburned territories tended to be occupied by pairs and more
reproductive pairs than burned territories.

Occupancy
(single or pair)

Negative - Probability of occupancy was higher in unburned sites compared to burned
sites.

Extinction
Colonization

Wildfire
(including
salvage)

Survival

Wildfire and
Prescribed
Fire

Occupancy
(pair)

Negative - Alteration of ≥50 acres of mature conifer forest was positively
correlated with territory extinction probability.
Negative - Probability of colonization was related to the amount of mature conifer
forest habitat in the territory and the alteration of such habitat reduced the
probability of colonization.
Negative - Average annual survival of owls living inside burn perimeters (also salvage
logged) was lower than outside the burn perimeters and was lower than survival rates
of spotted owls in all other areas with survival estimates at the time of the study.

Neutral - Fire did not reduce the probability of occupancy.
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Table 4. Summary of the results from studies on the effects of fire and salvage logging on spotted owl demographics.

Study

Lee et al.
(2012)

Clark et al.
(2013)

Lee et al.
(2013)

Study Location(s),
Sample Size and Unit,
and Period
Sierra Nevada-wide,
41 burned/145
unburned territories,
up to 7 years post-fire.

Southwest Oregon, 31
burned/103 unburned
territories, up to 15
years pre-fire and 4-5
years post-fire.

San Bernardino
National Forest, 78
unburned/58 burned
territories, 9 years for
unburned and 8 years
post-fire for burned
territories.

Disturbance
Type(s)
Evaluated

Wildfire
(including
salvage)

Logging, High
Severity Fire,
Salvage
Logging

High Severity
Fire, Savlage
Logging

Parameter

Response (Effect on Parameter)

Extinction

Neutral - No significant difference between burned and unburned sites in
probability of local extinction.

Colonization

Neutral - No significant difference between burned and unburned sites in
probability of colonization.

Occupancy
(single or pair)

Neutral - No significant effect of high severity fire on occupancy.

Colonization

Negative - Probability of extinction increased due to the interactive effect of
past timber harvest, high severity fire, and salvage logging.
Unclear - Few colonization events were observed.

Occupancy
(pair)

Negative - Declines in occupancy were driven by increases in extinction,
attributable to to past timber harvest, high severity fire, and salvage logging.

Extinction

Negative - Average annual extinction probability was higher in burned
territories, increased as the amount of habitat that burned at high severity
increased, and increased as the amount of habtiat that was salvage logged
increased.

Extinction

Colonization

Occupancy
(single and
pair)

Negative - Mean annual probability of colonization was lower in burned sites
than unburned sites, but was not affected by salvage logging.
Negative - When >50 ha of forested habitat burned at high severity, site
occupancy probability decreased by 0.003 for every additional hectare of
forested habitat severely burned and post-fire salvage logging exacerbated the
effect by decreasing occupancy probability an additional 0.05.
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Table 4 (continued). Summary of the results from studies on the effects of fire and salvage logging on spotted owl demographics.

Study

Tempel et
al. (2014b)

Study Location(s),
Sample Size and Unit,
and Period

Eldorado
Demographic Study
Area, 70 territories, 20
years.

Disturbance
Type(s)
Evaluated

Highintensity
Logging,
Wildfire
(including
salvage), and
Mediumintensity
Logging

Parameter

Response (Effect on Parameter)

Reproduction

Negative - "[M]edium-intensity timber harvests characteristic of proposed fuel
treatments were negatively related to reproduction of Spotted Owls in our
study. Reproduction appeared sensitive to modest amounts of mediumintensity harvests, and was predicted to decline from 0.54 to 0.45 when 20 ha
were treated." (pg. 2101)

Survival

Negative - Medium-intensity logging, when implemented in high canopy cover
forests, was associated with reductions in survival.

Extinction
Colonization
Occupancy
(single or pair)

Lee and
Bond
(2015a)

Stanislaus National
Forest, 45 territories,
1 year post-fire.

Lee and
Bond
(2015b)

San Bernardino
National Forest, 76
unburned/52 burned,
9 years for unburned
and 4-8 years post-fire
for burned territories.

High Severity
Fire

High Severity
Fire, Salvage
Logging

Occupancy
(single and
pair)

Positive - Extinction was negatively correlated with the area of high-intensity
timber harvest. High intensity timber harvest occur on 5.4% of the total area
within owl territories in the study.
Negative - Medium-intensity logging, when implemented in high canopy cover
forests, were associated with reductions in colonization.
Negative - Equilibrium occupancy was negatively correlated with wildfire.
Neutral - Probability of occupancy of a single individual 1 year post-fire was
relatively high, compared to other studies on the species in burned or
unburned forest in the Sierra Nevada, with most sites being occupied by pairs.

Reproduction

Neutral - No significant effect of fire or logging on reproduction were
detected.

Occupancy
(single or pair)

Negative - Significantly lower occupancy in burned vs. unburned sites.
Negative - Occupancy was further reduced by the amount of salvage logging
that occurred.
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Table 4 (continued). Summary of the results from studies on the effects of fire and salvage logging on spotted owl demographics.

Study

Study Location(s),
Sample Size and Unit,
and Period

Disturbance
Type(s)
Evaluated

Parameter

Extinction

Tempel et
al. (2016)

Lassen, Eldorado,
Sierra, and SequoiaKings Canyon
demographic study
areas, 275 territories,
19 years.

Wildfire
(including
salvage on
National
Forests),
Prescribed
Fire, Logging

Colonization

Response (Effect on Parameter)

Positive - On the ELD study area, logging less than 1% of a territory in the
previous 3 years was negatively correlated with extinction.
Neutral - No support for an effect of logging less than 1% of a territory in the
previous 3 years was detected for the LAS or SIE study areas.
Positive - On the SKC study area, wildfire was negatively related to extinction.
Neutral - No support for an effect of wildfire was detected on the ELD, LAS, or
SIE study areas.
Neutral - No support for an effect of logging less than 1% of a territory in the
previous 3 years was detected for the ELD, LAS, or SIE study areas.
Negative - On the SKC study area, prescribed fire was negatively associated
with colonization.

Neutral - No support for an effect of logging when less than 1% of a territory
was logged in the previous 3 years for the LAS, or SIE study areas.
Occupancy
(single or pair) Positive - On the ELD study area, logging less than 1% of a territory in the
previous 3 years was positively associated with occupancy.

Jones et al.
(2016)

Rockweit et
al. (2017)

Eldorado demographic
study area, 15
unburned/30 burned
territories, 22 years
pre-fire/1 year postfire.

Klamath Province, 24
burned/70 unburned
territories, 26 years
for unburned and 4-26
years post-fire for
burned territories.

Extinction
High Severity
Fire

Colonization

Negative - Probability of extinction increased as the proportion of high-severity fire
increased and extinction was 7 times more likely in territories that burned with >50%
high severity.
Negative - Sites that burned at <50% high-severity were more likely to be colonized
after the fire than unburned territories or territories that burned with <50% high
severity.

Occupancy
(single or pair)

Negative - Probability occupancy was nine times lower for territories that burned
with >50% high-severity fire effects than unburned sites.

Survival

Negative - As the total amount of high severity and moderate severity fire effects
increased, apparent survival decreased.

Wildfire
Recruitment

Neutral or Positive - There was no significant difference between post-fire
recruitment rates and the control group, except for owls affected by wildfire in 2008,
where recruitment rates increased.
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Attachment A

April 17, 2017
Rebecca Kirby
Sacramento Fish and Wildlife Office
U.S. Fish and Wildlife Service
2800 Cottage Way
Sacramento, California 95825
Sent via email to:
Re:

Rebecca_Kirby@fws.gov

Proposed California Spotted Owl Conservation Objectives Report

Dear Ms. Kirby:
Thank you for inviting us to provide our input on the best available science to consider in the
development of a California spotted owl Conservation Objective Report. Our organization has
been intimately involved in California spotted owl conservation for more than 20 years. We
provided the U.S. Fish and Wildlife Service with a petition to list the California spotted owl
dated August 19, 2015 and comments on the initiation of the 12-month status review dated
November 17, 2015. While these materials included important information on the status of the
species and threats, they were not intended to help in the develop conservation objectives.
Therefore, for the purpose of this comment letter, we will focus on what we believe to be
important science and perspectives that are relevant to developing objectives to conserve the
California spotted owl in the Sierra Nevada.
Summary
California spotted owl populations have declined on all U.S. Forest Service demographic study
areas throughout the range of the species. The observed declines have not been caused by or
correlated with high severity fire or drought-related tree mortality. Adverse effects to spotted owl
demographics have been correlated with logging high canopy cover forests dominated by
medium and large trees. We do believe that extensive high severity fire and landscape-scale
drought-related tree mortality pose threats to the species. However, these threats are more
nuanced than is often purported and logging post-disturbance spotted owl habitat exacerbates
these threats. There is overwhelming scientific agreement that returning mixed severity fire to the
forest ecosystem inhabited by spotted owls at a landscape-scale would benefit the species and
meet restoration objectives (Gutierrez et al. in press).
Minimizing the threat of fire suppression by promoting mixed severity fire under the appropriate
fire weather conditions would reduce the threats of high severity fire and drought-related tree

mortality. Logging to reduce fuels is not by itself sufficient to create fire resilient landscape
conditions (North et al. 2015) and in many instances conflicts with spotted owl viability. If
mechanical treatments are deemed necessary to achieve fire resilience, there is considerable
scientific evidence that resilience can be achieved through the removal of surface and ladder fuels
with little reduction in habitat quality or quantity.
There is significant uncertainty with respect to estimates of historical forest conditions in the
Sierra Nevada. California spotted owl conservation cannot be achieved through the perpetuation
or acceleration of practices that have been correlated with regional declines. The goal of a
conservation strategy for any imperiled species, such as the California spotted owl, is to stabilize
and reverse downward population trends, provide resilient habitat conditions, and ameliorate
threats through activities that have been shown to be compatible with persistence and viability.
(1) Historical and Current Species Distribution, Population Sizes, and Population
Trends
All recent long-term demographic studies demonstrate that California spotted owl populations
have declined on all Forest Service-managed lands with long-term population monitoring
(LaHaye et al. 2004, Conner et al. 2013, Tempel and Gutiérrez 2013, Tempel et al. 2014a,
Conner et al. 2016). Of the five long-term demographic study areas (i.e., Lassen, Eldorado,
Sierra, Sequoia-Kings Canyon National Park, and San Bernardino), the only known stable or
increasing population is at Sequoia-Kings Canyon National Park (Conner et al. 2013 and Conner
et al. 2016). Specifically, between 1990 and 2012, spotted owl abundance declined by 50% on
the Eldorado study area (Tempel et al. 2014a) and between 1993 and 2010 occupancy declined
by 30% (Tempel and Gutiérrez 2013), prior to the effects of the King Fire in 2014. From 1993
to 2013, spotted owl abundance declined by over 40% on the Lassen and over 30% on the Sierra
study areas, and increased by 22% on the Sequoia-Kings Canyon National Park study area
(Conner et al. 2016). In comparison to abundance, occupancy declined by about 25% on the
Lassen and more than 10% on the Sierra demographic study areas between 1993 and 2013; while
abundance at Sequoia-Kings Canyon National Park changed little during the study period.
Because there was little to no high severity fire or drought-related bark beetle tree mortality
within any of the Forest Service-managed study areas during the study period, the observed
declines cannot be attributed to these disturbance factors.
The differences between abundance and occupancy in Conner et al. (2016) are not limited to the
total change over the study period. The trends in occupancy and abundance also diverge. For
instance, the realized change in abundance on the Lassen shows no sign of leveling off, while the
realized change in occupancy appears to be stabilizing, at least momentarily. Because the
occupancy model does not discriminate between a territory occupied by a single individual owl
and a territory occupied by a pair of owls, Conner et al. (2016) and Tempel et al. (2014a) suggest
that the divergent trends in occupancy and abundance on the Lassen, Sierra, and Eldorado study
areas are due to an increase in the number of territories occupied by single owls on National
Forests, while the number of territories occupied by pairs of breeding owls continues to decline.
Such a situation suggests that the Forest Service-managed study sites have become population
sinks. In contrast, occupancy on the Sequoia-Kings Canyon National Park study area has
remained stable, but abundance has increased due to an increase in the number of territories
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occupied by potentially reproductive pairs. This suggests that the National Park study area is a
source population.
(2) Characteristics of CSO Habitat that are Resilient to Severe Disturbance Events
There are two natural disturbance events that have the demonstrated capacity to significantly
alter the vegetation trajectory of spotted owl habitat in the Sierra Nevada at the landscape scale,
high severity wildfire and regional drought related-tree mortality. High severity wildfire has the
propensity to occur at a much greater frequency than regional bark beetle outbreaks, and until
recently, drought-related tree mortality had not had a landscape-level effect on spotted owl
habitat. Therefore, the body of science on fire resilience is much more substantial than the body
of science related to regional drought-related tree mortality events in the Sierra Nevada.
Wildfire Resilience
There is no debate, spotted owls are strongly associated with multi-storied high canopy cover
forests dominated by larger trees. However, it is sometimes suggested that such forest conditions
are inherently susceptible to high severity wildfire. Despite this assertion, we are not aware of
any scientific literature demonstrating that habitat quality must be degraded in order to increase
fire resilience. There is however scientific evidence that it is not necessary to significantly reduce
canopy cover or remove trees greater than 16 to 20 inches dbh to increase forest resilience to
wildfire:




According to the Forest Service (http://www.fs.fed.us/postfirevegcondition/index.shtml),
for all fires over 20,000 acres in the Sierra Nevada that burned from 2008 to 2015 outside
of wilderness and within Forest Service boundaries, more evergreen open canopy forest
burned at high severity than evergreen closed canopy forest (Attachment A). This is
substantial empirical evidence that fire resilience is not achieved by reducing canopy
cover.
Collins et al. (2011, p. 84) compared the effectiveness of three different diameter limits
on flame length across a landscape over a 30 year period (Figure 1, below). The results
indicated that across the landscape, there was virtually no difference in conditional burn
probability between stands that had a 12 inch, 20 inch, or 30 inch diameter limit over a 20
year period. This means that thinning limited to removing trees 12 inches or less in size
was as effective in reducing the risk of sever fire.
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Figure 1. “Mean conditional burn probabilities across the Last Chance landscape for which
simulated flame lengths are >2 m. Three diameter-limited thinning scenarios along with a no
treatment scenario are reported. Each scenario was modeled into the future based on output
from the Forest Vegetation Simulator, using our 2007 field inventory plot data as a baseline.
Probabilities are based on 5,000 randomly placed ignitions simulated using RANDIG (see
Methods for explanation). Note that the [results of the] three thinning scenarios are nearly
indistinguishable, with the exception of a slight departure for the 30.5-cm scenario in 2037.”
(From Collins et al. 2011, p. 84, emphasis added).




Agee and Skinner (2005, p. 9) state: “Some effective fuelbreaks had only surface fuels
and ladder fuels treated, with residual canopy cover exceeding 60–70%. Even though
canopy bulk density was insignificantly reduced, fire severity was significantly reduced,
suggesting that reductions in canopy bulk density are not always needed to reduce
wildfire severity.”
Thompson and Spies (2009, p. 1690) found that (Figure 2), “Open tree canopies with
high levels of shrub-stratum cover were associated with the highest levels of tree crown
damage, while closed canopy forests with high levels of large conifer cover were
associated with the lowest levels of tree crown damage.” Also note that Figure 2 shows
that as shrub cover increased crown damage increased. It is well known that as canopy
cover is reduced, shrub cover increases in the Sierra Nevada. Higher shrub cover is the
likely explanation for why fire-suppressed open canopied forests burn at similar rates as
fire-suppressed closed canopied forests.
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Figure 2. Partial dependence plots from random forest predictions of total crown damage on
percent shrub cover; total damage on large conifer cover; conifer damage on percent shrubstratum cover, and hardwood damage on elevation. Partial dependence is the predicted value of
the response based on the value of one predictor variable after averaging out the effects of the
other predictor variables in the model. From Thompson and Spies (2009, p. 1690)






Fry et al. (2015) found that the higher canopy cover forests of the Sugar Pine study area
were more resilient to fire than the lower canopy cover forests of the Last Chance study
area. Treatment of 29% of one of the study areas, which included a 16 inch diameter limit for
tree removal applied to a significant portion of the treatment area, reduced modeled fire size
from 3,200 acres to about 123 acres and conditional burn probability was reduced by about
half after treatment.
North et al. (2009, p. 24) states: “What is achieved by thinning intermediate sized (20- to
30-in d.b.h.) trees? Some research suggests that for managing fuels, most of the reduction
in fire severity is achieved by reducing surface fuels and thinning smaller ladder-fuel
trees (see summaries in Agee et al. 2000, Agee and Skinner 2005, Stephens et al. 2009).
What is considered a ladder fuel differs from stand to stand, but typically these are trees
in the 10- to 16-in d.b.h. classes. If trees larger than this are thinned, it is important to
provide reasons other than for ladder-fuel treatment.”
Spencer et al. (2016) show, in the panel below, that as the amount of high canopy cover
forest and mean basal area in a fisher home range increases the observed proportion of
high severity fire tends to decrease:
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The best available science information overwhelmingly shows that removing medium and large
trees is unnecessary to improve fire resilience and effective fire resilience can be achieved by
removing surface and ladder fuels. In fact, fire-suppressed open canopied forests experience high
severity fire at a similar rate as fire-suppressed closed canopied forests. Medium and large trees
contribute disproportionately to canopy cover compared to smaller trees and reductions in
canopy cover have been correlated with adverse effects to the species. These data also suggest
that mechanical fuels treatments, regardless of treatment intensity, have a similar and short-term
effect on reducing wildfire hazard (approximately 15 years; Collins et al. 2011, p. 84). The
conservation objectives report should acknowledge these findings.
Resilience to Regional Drought-related Tree Mortality Events
Bark beetles are native forest insect pathogens, a number of which kill trees in the process of
completing their lifecycle. The bark beetle species with a demonstrated ability to alter spotted
owl habitat at the landscape scale in the Sierra Nevada are the western pine beetle, mountain pine
beetle, and fir engraver. In the Sierra Nevada, the western pine beetle kills ponderosa pine,
mountain pine beetles are associated with sugar, lodgepole, and ponderosa pine, and the fir
engraver kills white and red fir. Jeffrey pine beetle also occurs in the Sierra Nevada, but
populations have yet to reach an outbreak phase. Western pine beetle has had the most
significant effect on spotted owl habitat during the recent extreme drought event, but tree
mortality by mountain pine beetle and fir engraver have compounded the effects of tree mortality
by western pine beetle.
It was not until the recent extreme drought event that bark beetle populations in the Sierra
Nevada occurred in an outbreak phase. Prior to this time and throughout recorded history, bark
beetle populations in the Sierra Nevada have occurred at non-outbreak levels, attacking stressed,
damaged, or weakened trees, with population flare-ups in response to drought. In fact, the 2003
and 2006 California spotted owl 12-month findings did not address drought-related bark beetle
mortality in the threats analysis.
Bark beetle outbreaks occur when key thresholds are surpassed, resulting in a positive feed-back
loop. There is relatively little information on western pine beetle outbreaks, because very few
have been observed anywhere and certainly none as extensive or severe as the recent outbreak in
the southern Sierra Nevada. However, there is a large body of scientific literature on mountain
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pine beetle outbreaks. In order for a bark beetle outbreak to occur, there must be an adequate
population of host trees and a trigger (Bentz et al. 2010). In the case of the mountain pine beetle,
the triggers are warm temperatures and drought (Preisler et al. 2012). Warm temperature and
drought also appears to be triggers for a western pine beetle outbreak. Warm temperature and
drought allow bark beetle populations to amplify. Once bark beetle abundance, extent, and
density cross a threshold an outbreak ensues. Population amplification becomes self-perpetuating
because natural tree defenses to bark beetle attack are weakened by drought, warm temperatures
increase the annual number of lifecycles completed, and an uncharacteristically high number of
beetles are able to overcome tree defenses at a landscape scale (Boone et al. 2011).
California has just experienced the most intensive drought in more than 1,200 years (Giffin and
Anchukaitis 2014), a drought that coincided with increasing temperatures associated with
anthropogenic-caused climate change. While there have been bark beetle population responses to
previous California droughts, past droughts were not as severe, did not trigger an outbreak, and
therefore did not result in tree mortality levels that modified forest canopy cover at the spotted
owl home range, territory, or activity center scales.
It is unclear how the bark beetle outbreak in the southern Sierra Nevada will affect the spotted
owl population. Many stands experienced mortality levels that have reduced canopy cover to
levels that would be unlikely to provide high quality nesting and roosting habitat, but may
provide high quality foraging habitat. In addition to the realized threat of tree mortality in the
southern Sierra Nevada, the bark beetle outbreak has exacerbated other threats, including logging
of large trees to “restore” the forest and increase resilience to future drought, hazard tree removal
to protect human life and property, and salvage logging.
In reaction to the bark beetle outbreak in the southern Sierra Nevada, Forest Service managers
throughout the Sierra Nevada bioregion are calling for reductions in forest stand density to levels
that do not provide high quality spotted owl nesting and roosting habitat in the name of
increasing resilience to future bark beetle outbreaks. It is hypothesized that thinning reduces
competition between trees for water, nutrients, and light, enhancing greater tree vigor, and thus
hardening residual tree defenses against beetles. Studies on the effectiveness of thinning in
response to the onset of outbreaks, with the goal of reducing tree mortality to the outbreak,
indicate that thinning may not protect stands (Klenner and Arsenault 2009, Preisler and Mitchell
1993).
Although studies have found that thinning can increase within-stand resistance to bark beetle
infestations during non-outbreak conditions (Fettig et al. 2007 and Egan et al. 2010), virtually no
studies exist that have examined the effectiveness of thinning prior to an outbreak (Six et al.
2014). One of the only large fully-replicated long-term studies on bark beetle responses to
thinning from non-outbreak to outbreak to post-outbreak phase (Six and Skov 2009) found that
mountain pine beetle populations were low in all treated areas prior to the outbreak, but
increased in some controls and burn treatment treatments as the outbreak developed. Although
more trees were killed overall in control units during the outbreak, all controls retained a greater
number of residual mature trees than the thinned stands post-outbreak (Six et al. 2014). Several
studies have also found that untreated stands were likely to return to pre-outbreak stocking levels

SFL and DOW reply to information request (4-17-17)

7

sooner than treated stands (Olsen et al. 1996, Diskin et al. 2011, Collins et al. 2011, and Kayes
and Tinker 2012).
Since regional bark beetle outbreaks are associated with drought and warm temperatures, and the
Sierra Nevada just experienced the most intensive drought in more than 1,200 years coupled with
warm temperatures, all of the trees that survived and stands that incurred low to moderate tree
mortality are verifiably resilient to such conditions. This is not hypothetical resilience; this is
proven resilience to extreme conditions that trigger bark beetle outbreaks. This also suggests that
density thresholds defined by forest managers based on studies designed to quantify within-stand
bark beetle resistance, not to be confused with resilience, during non-outbreak conditions are not
representative of actual landscape-scale resilience to bark beetle outbreaks. Although poor forest
health likely resulted in higher levels of tree mortality and potentially a more extensive outbreak,
one would expect that the most intensive drought event in 1,200 years would trigger the most
intensive bark beetle mortality event in 1,200 years. That is to say, a bark beetle outbreak in the
Sierra Nevada would likely have occurred regardless of the past 150+ years of logging and fire
suppression. There has yet to be a correlation established between Forest Service logging and
resilience to the recent mortality event.
It is possible that the density of trees within different diameter classes have a disproportionate
effects on drought resilience. However, there is little information available on how thinning of
different tree diameter classes affects drought resilience. To this idea, North et al. (2009, p. 23)
states:
“Clusters of intermediate to large trees (i.e., >20 inches diameter at breast height
[d.b.h.]) are sometimes marked for thinning with the belief that they are
overstocked and thinning would reduce moisture stress. Some evidence, however,
suggests these groups of large trees may not be moisture stressed by within-group
competition because they have deep roots that can access more reliable water
sources including fissures in granitic bedrock (Arkley 1981, Hubbert et al. 2001,
Hurteau et al. 2007, Plamboeck et al. 2008).”
We are only aware of one study on the effectiveness of forest treatments on resilience to a
regional drought-related tree mortality event in the Sierra Nevada. van Mantgem et al. (2016)
found that stands that experienced prescribed fire more than 6 years before the drought, without
logging, were more resilient to drought and beetle mortality than unburned stands. This response
was detected even though the more resilient burned stands had more trees per acre and higher
basal area than the less resilient stands. The results of Boisramé et al. (2016) also suggest that a
restored mixed severity fire regime in the Sierra Nevada can provide forest resilience to a
regional bark beetle outbreak.
A likely explanation for the findings of van Mantgem et al. (2016) and Boisramé et al. (2016) are
the results of Hood et al. (2015), who found that low severity fire increased ponderosa pine resin
duct development and that resin duct defense were relaxed in the absence of fire. Their results
demonstrate that frequent low-severity fire can result in a long-lasting bark beetle defense that
increases tree survival. Not only do their findings demonstrate that forest resilience to bark
beetles can be increased through the use of low severity fire, their results demonstrate that
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resilience can be increased without reducing stand density. The finding that resilience to bark
beetles without reducing stand density is important to consider in light of a strong push by forest
managers to use a Stand Density Index (SDI) threshold to define bark beetle resilience. The
studies used to develop SDI thresholds for bark beetle resilience were not conducted under
outbreak conditions and overwhelmingly occurred in areas that have experienced decades of fire
exclusion. If fire were restored to the system, the SDI threshold for stand-level bark beetle
resilience would likely allow for higher densities of trees. Clearly, landscape-scale bark beetle
resilience is much more complicated than a simple stand density equation.
(3) Effects of Fire, Salvage Logging, and Fire Suppression
Effects of Fire
There is considerable scientific consensus that the primary forest types on which spotted owls in
the Sierra Nevada depend evolved under a frequent mixed-severity fire regime (Collins and
Stephens 2010), with fire return intervals averaging 11 to 16 years in the yellow pine and mixed
conifer forest types (van de Water and Safford 2011) and 30 to 50 years in red fir (Meyer 2013).
These forests depend on periodic disturbance to reduce surface and ladder fuels and reduce the
likelihood that extensive areas burn at high severity. This is the biophysical setting that spotted
owls evolved in and inhabit.
There is also relative scientific consensus that spotted owls will persist in territories that
experience primarily low and moderate severity fire, interspersed with smaller patches of high
severity effects, and that such fire effects enhance foraging conditions (Gutiérrez et al. in press).
However, the effects of large patches of high severity fire on California spotted owl demography
remains the subject of considerable debate. High severity fire converts nesting and roosting
habitat to foraging habitat (Bond et al. 2009, Eyes 2014), and spotted owls cannot persist without
sufficient levels of nesting and roosting habitat (Jones et al. 2016). Although high severity fire
represents a significant threat to the species, especially when entire territories burn at high
severity, the threat of moderate levels of high severity fire are more nuanced. The number, sizes,
shapes, locations, and pre-fire stand structures of high severity burned patches within territories
are likely to be critical factors affecting territory persistence and fecundity; as well as the
number, sizes, shapes, and locations of nesting and roosting patches remaining post-fire.
Although spotted owls may exhibit high site fidelity and high occupancy rates, returning to
territories with close to 100% basal area mortality the year following large fires (Lee and Bond
2015), the long-term probability of occupancy and potential reproductive success of these
territories are unknown. Lee et al. (2012) did not detect a critical threshold at which high severity
fire adversely affects occupancy across the Sierra Nevada, but their results suggest that such a
threshold is at least >32% of a territory. However, Jones et al. (2016) found that territories that
burned in the 2014 King Fire with <50% high severity fire effects were more likely to be
colonized than unburned territories or territories with >50% high severity fire effects. Jones et al.
(2016) also found that predicted occupancy rates declined from 0.72 pre-fire to 0.08 for sites
with >50% high severity fire effects.
Fire Suppression, Salvage Logging, and Industrial Reforestation
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It is well recognized that one of the primary causes of the elevated risk of high severity fire in the
Sierra Nevada is the past 100+ years of fire suppression (Gutiérrez et al. in press). Landscapescale fire suppression on National Forests continues to result in the accumulation of surface and
ladder fuels at levels that are inconsistent with forests where the natural fire frequency has been
reestablished. The risk of high severity fire under some fire weather conditions is positively
correlated with a buildup of surface and ladder fuels (Collins et al. 2011). Because low and
moderate severity fire consumes surface and ladder fuels, thereby minimizing the threat of high
severity fire, then it should be recognized that the suppression of wildfires under fire weather
conditions that are likely to be dominated by low and moderate severity fire effects represents a
significant threat to species viability.
Not only can spotted owls persist under a mixed severity fire regime dominated by low and
moderate severity fire, prescribed and mixed severity fire are also effective at increasing habitat
resilience to future wildfires (Stephens et al. 2014a) and drought (van Mantgem et al. 2016,
Boisrame´ et al. 2016, Hood et al. 2015). Wildfires occurring under relatively cooler
temperatures, higher humidity, and lower wind speeds with high to moderate fuel moisture levels
are likely to result in mixed-severity fire effects consistent with forest restoration objectives
(Miller et al. 2012, Meyer 2015) and spotted owl persistence (Roberts et al. 2011). Wildfires that
escape suppression, often due to more extreme fire weather and lower fuel moisture conditions,
can result in large-scale losses of nesting and roosting habitat that may lead to territory extinction
(Jones et al. 2016). In addition to increasing within-stand forest resilience, mixed severity
wildfires reduce surface and ladder fuels and for a period of time act as landscape-level fuel
breaks that reduce the likelihood of large-scale mega-fires dominated by high severity fire effects
(North et al. 2015). Almost all wildfires on private and National Forest lands in the Sierra
Nevada are suppressed, even those wildfires likely to provide ecosystem benefits. Therefore, the
vast majority of the area burned on private and National Forest lands occurs as a result of
wildfires that escape suppression under extreme conditions that are more likely to result in high
severity fire effects (North et al. 2015).
Salvage logging forests that burn at low and moderate severity has the potential to adversely
affect spotted owls (Gutiérrez et al. in press). Additionally, salvage logging forests burned at
high severity has been shown to exacerbate the threat of high severity fire (Lee et al. 2013, Clark
et al. 2013). Salvage logging removes large snags and has long-term negative effects on large
woody debris, both of which are important habitat components for spotted owls and their prey
(Verner et al. 1992). Clear cuts—which have been found to be used by owls significantly less
than expected (Call et al. 1992)—have an identical effect on forest structure as salvage logging
areas burned at high severity. However, most clear cuts in the Sierra Nevada are 20 acres in size,
while salvage logging often occurs as patches that are tens to thousands of acres in size. Another
important difference between the threats of salvage logging and even-aged management is that
spotted owls affected by a fire and salvage logging are subjected to two large-scale disturbance
events within a relatively short period of time. Clark et al. (2013) found that salvage logging
interacted with the effects of high severity fire to increase the probability of loss of occupancy
and territory extinction 3-5 years post-fire. Lee et al. (2013) demonstrated that salvage-logged
sites had greater extinction probabilities than unlogged-burned sites, further reducing site
occupancy.
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Salvage-logged forests and high quality growing sites that experience high severity fire are often
cleared and reforested. Replanting trees in large patches of severely burned forest far from seed
sources could more quickly result in nesting and roosting habitat than natural succession alone
(Gutiérrez et al. in press). However, Gutiérrez et al. (in press, p. 226) caution that, “large areas
planted using conventional plantation prescriptions (i.e., high densities of equally spaced
seedlings and homogeneous thinning) could lead to delayed or poor habitat conditions for
spotted owls, high risk to wildfire, and a reduction in landscape-scale diversity in vegetation
conditions.” It is our experience that Forest Service managers almost always choose to create and
manage plantations using conventional plantation prescriptions. Furthermore, we are not aware
of any plantations that have been managed to result in moderate or high quality spotted owl
habitat.
The threats of fire suppression, high severity fire, salvage logging, and reforestation are
synergistic. The suppression of wildfires that could produce mixed severity fire effects and
increase fire resiliency increases the threat of high severity fire. High severity fire can convert
nesting and roosting habitat into foraging habitat. When such effects are extensive they can result
in lower levels of occupancy. Severely burned spotted owl habitat is often targeted for salvage
logging due to high economic value which results in a loss of post-fire foraging habitat. Salvagelogged areas typically contained larger trees and exhibit high tree growth potential and are
therefore often targeted for commercial reforestation. Evidence suggests that commercially
reforested areas are managed to maximize timber potential, conditions that are inconsistent with
high quality spotted owl nesting and roosting habitat.
Minimizing the threat of fire suppression by allowing wildfires to burn when weather and fuel
moisture conditions are likely to result in fires dominated by low and moderate severity fire,
interspersed with smaller patches of high severity fire, would minimize the threats of large
patches of high severity fire, salvage logging, conventional reforestation, and drought and beetle
mortality events without compromising species viability.
(4) Effects of Timber Harvest on Habitat and Persistence
Logging on National Forests
It is sometimes suggested that it is unclear what has caused the Forest Service-wide California
spotted owl population decline. This is technically true, because there has yet to be a study
designed and implemented that is capable of establishing causation. Implementing a study
capable of establishing causation would be monetarily and logistically prohibitive and would
likely require that the species incur significant adverse effects at regional scales. Therefore, the
best available science on the effects of logging under the standards and guidelines set forth in
the 2004 Sierra Forest Plan Amendment are limited to correlation:


Alteration of 50 acres or more of mature conifer forest (conifer forest with >70% canopy
cover dominated by medium [30.4-60.9 cm dbh] and large [>60.9 cm dbh] trees) within
0.7 mile of a spotted owl territory center was correlated to an increase in breeding
dispersal probability (Seamans and Gutiérrez 2007).
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Spotted owls avoided foraging in Defensible Fuel Profile Zones (i.e., a wide shaded fuel
break) in the first 1 to 2 years after treatments and the number of occupied territories
declined by more than 40% within 4 years of logging (Stephens et al. 2014b).
Home range sizes increased as the number of thinned acres increased within the home
range (Gallagher 2010).
Medium-intensity timber harvests, consistent with Forest Service thinning treatments,
were negatively related to reproduction, with reproduction predicted to decline from 0.54
to 0.45 when 20 hectares were treated (Tempel et al. 2014b). More than 90% of medium
intensity harvests converted high-canopy forests into lower-canopy vegetation classes,
suggesting that landscape-scale fuel treatments of such stands could have negative effects
on spotted owl populations (Tempel et al. 2014b).
Reductions in canopy cover to <70% were associated with reductions in survival and
colonization rates and increased territory extinction rates (Tempel et al. 2014b).
The effects of implementing fuels treatments decreased average habitat suitability, with
negative effects still present after 30 years (Tempel et al. 2015).

In contrast to the demonstrated correlations between the alteration of canopy cover through
thinning and adverse effects to spotted owls, none of the Forest Service demographic study areas
experienced extensive high severity wildfire or regional bark beetle tree mortality during the
study periods; therefore, unequivocally, the spotted owl declines on National Forest lands
observed in Conner et al. (2016) and Tempel et al. (2014a) were not correlated with or caused by
these threats.
Recently, the results of Tempel et al. (2016) have been cited to justify thresholds for the intensity
and extent of canopy cover modification associated with Forest Service logging projects in
spotted owl territories. There are several significant issues with using this study as a guide to
minimize the effects of a timber harvest on spotted owls. First, the statistical method used to
create the models of canopy cover and occupancy, called equilibrium occupancy modeling,
requires that one assume that occupancy is stable (Tempel et al. 2016). We know for certain that
occupancy is not stable on three of the four study areas (Tempel and Gutiérrez 2013, Tempel et
al. 2014, Conner et al. 2016). Specifically, occupancy on the Eldorado demographic study area
declined by 30% from 1993 to 2010 on the Lassen and 10% on the Sierra study areas from 1993
to 2013. It is necessary that occupancy be stable if the results of such a study are to be used to
define habitat conditions that provide for occupancy. If occupancy is declining, which is the case
for all study areas managed by the Forest Service, then the results from Tempel et al. (2016)
should not be used to define conditions that will provide for occupancy. For example, emulating
the habitat conditions from the Eldorado demographic study area in other locations could well
lead to declines in occupancy of 30% and declines in abundance of 50%, as has been the case
within the Eldorado study area. Due to the design of this study, it is not appropriate to use the
results as direct support for habitat conditions that provide for occupancy.
A second issue with using Tempel et al. (2016) to guide the intensity and extent of canopy cover
modification is the study did not consider the effects of the disturbance itself (i.e., logging).
Tempel et al. (2016) studied the conditions that provide for occupancy, not the effects of timber
harvest on occupancy. It is therefore unclear how one could use Tempel et al. (2016) to suggest
that modifying canopy cover to levels defined in the study would not have any adverse effects on
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occupancy. Tempel et al. (2014b) and Seamans and Gutiérrez (2007) did study how modifying
canopy cover through timber harvest affected demographic parameters and both studies
identified significant adverse effects (see above). These studies remain the best available science
on modifications to canopy cover on spotted owl demographics.
Finally, the results of Tempel et al. (2016) should be considered in the light of the results of
Conner et al. (2016) and Tempel et al. (2014a). These studies demonstrated that occupancy has
been decoupled from abundance on all of the Sierra Nevada demographic study areas, with
potential habitat sinks on the National Forests and a habitat source on the National Park. Even if
occupancy were stable on the demographic study areas and the statistical assumptions of Tempel
et al. (2016) were not violated, designing logging projects based on the results of Tempel et al.
(2016) could very well result in habitat sinks. Such an approach would not be consistent with
species conservation.
Even-aged Management
There is relatively little conclusive information on the effects of even-aged forest management
practices to spotted owls. Sierra Pacific Industries suggests that their even-aged management
practices are benign or beneficial to spotted owls based on the results of surveys conducted on
their properties. However, Gutierrez et al. (in press, p. 84) “contend that their surveys are
insufficient to assess population trends” and list many reasons why their study design is
inadequate to make any meaningful conclusions about demographic trends within the study area.
Gutiérrez et al. (in press) suggest that although industrial forest lands are occupied by spotted
owls, it is entirely possible they are population sinks.
Even-aged management on Forest Service lands was ended to protect spotted owls as a result of
the spotted owl assessment conducted by Verner et al. (1992, p. 11) and the evidence they
provided to suggest that even-aged management is not compatible with spotted owl viability,
concluding:
“In terms of owl biology, the primary impact of traditional, even-aged harvesting
practices lies in the creation of simple stand structures and, probably more
importantly, the removal of all large trees from vast areas of the forest. Even if
prescriptions are modified so that snags and live culls are left at the first cutting,
no provision is made for a predictable recruitment of replacement trees for these
relics when they fall. This, in turn, will lead to a loss of large-diameter downed
woody material important for production of the fungi that are a primary food
source for flying squirrels-the main prey of spotted owls in the Sierra Nevada
(Chapter 4). Log slash can create much small-diameter woody debris, but it
cannot replace the large logs. In an even-aged system, these old-growth features
can be created only by an extreme extension of the rotation interval. Even if the
rotation is extended to 150 years, for instance, no trees will match the average age
of the forest at the beginning of this century (Chapter 11). Decadent features in
stands are functions of age, not just d.b.h. (fig. 13G); and any animals that depend
on decadent features (cavities, broken-tops, snags), or the large woody debris that
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they create, will simply drop out of these forests (see Chapters 4, 5, and 10 for
examples specific to the spotted owl and its prey species).”
The results of other studies also suggest that even-aged management may negatively affect the
species:







Seamans and Gutiérrez (2007) show the alteration of 50 or more acres of mature forest
(conifer forest with >70% canopy cover dominated by trees larger than 12 inches) within
individual spotted owl territories (approximately 1,000 acres) was negatively related to
colonization and positively related to breeding dispersal probability, with dispersal
probability increasing rapidly when there was less than 371 acres of mature forest within
0.7 mile of the territory center.
Verner et al. (1992) found that the average size of a California spotted owl nest stand was
approximately 100 acres and the mean size of the nest stand plus adjoining stands was
approximately 300 acres. Even-aged forest management practices do not maintain nest
stands of these sizes.
Home-range size variation was most correlated with the number of patches of distinct
vegetation classes within home ranges, with home-range size increasing as the number of
distinct vegetation patches within the home range increased (Williams et al. 2011).
Spotted owls were more likely to select public land than private land for foraging
(Williams et al. 2014).

Mechanical Forest “Restoration” to Reference Conditions
If forest conditions and processes were returned to those that existed prior to changes caused by
the arrival of Europeans, our concerns about California spotted owls would be very different.
However, there are several fundamental flaws with the forest restoration strategy most often
proposed by the Forest Service. It is often proposed that through a single entry logging will be
used to return canopy cover and tree density to reference conditions. This restoration strategy
allows high quality habitat to be significantly degraded while achievement of forest attributes
known to be important to spotted owls— such as significant amounts of large trees, large snags,
and structural complexity—cannot be realized for many decades. For example, California
spotted owls are associated with forest stands characterized by greater than average basal area
and higher than average number of trees greater than 24 inches dbh. However, Dolanc et al.
(2014) found that throughout much of the Sierra Nevada there are far fewer trees greater than 24
inches dbh and far more trees less than 12 inches dbh compared to 1930.1 Similarly, North et al.
(2007) found that the basal areas of contemporary unrestored forests were consistent with
historical forest conditions. In effect, mechanical treatments that reduce canopy cover and tree
density to reference conditions will often result in post-treatment forest conditions that are
outside of reference conditions for basal area and remain deficient of large trees.

1
As cited in Dolanc et al. (2014), by 1930 “Logging had already removed most old-growth forest from lower
elevations of the west slope and all of the Lake Tahoe basin by that time (Beesley 1996).” The authors also note that
some of the 1930 data was collected from sites that had recently been logged or burned. This suggests that their
large tree estimates are likely lower than what occurred prior to European settlement.
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In addition to the adverse effects associated with logging to achieve reference conditions and the
inability to actually achieve reference conditions in a single entry, there is considerable cause for
concern about the level of confidence or the applicability of some of the estimates of reference
parameters described in the literature. First and foremost, in order to be representative of the
Natural Range of Variation (NRV), the data should provide meaningful insight to a time before
the alteration of ecosystem processes by Europeans. Recent research by Taylor et al. (2016)
found that fire patterns (i.e., extent and frequency) in the Sierra Nevada were dramatically
altered with the arrival of the Spanish missionaries around 1775. Additionally, according to
Safford’s (2013, p. 20) summary of NRV for the yellow-pine and mixed conifer forests of the
Sierra Nevada: “In the last decades of the 1800s, there was a general decrease in overall fire
frequency, but an increase in large destructive fires in many parts of the Sierra Nevada, from
shepherds, miners, loggers, and other forest users (Sudworth 1900, Leiberg 1902, Vankat and
Major 1978, Kilgore and Taylor 1979, Turrentine et al. 1982, Barbour et al. 1993, Cermak
2005).” Recent studies of “historic conditions” in the Sierra Nevada have focused on timber
survey data collected in 1911. In consideration of the findings about fire patterns and increased
fire severity during the “historic” period, we suggest that the data collected in 1911 and analyzed
by Hanson and Odion (2016), Collins et al. (2015), and Stephens et al. (2015) are not
representative of conditions present prior to European influence.
Studies have also attempted to use reference sites to provide insight into NRV. Although such
studies provide valuable insight on stand structure, the applicability of larger landscape-scale
parameters outside the study area may not be appropriate. For instance, the estimates of fire extent
and fire severity distributions derived from the Illilouette Basin, an area that was never logged
and has had a restored fire regime for over 40 years (Collins and Stephens 2010 and Collins et al.
2016) are not appropriate to apply at a landscape scale outside of the study area. Illilouette Creek
Basin is relatively small (approximately 37,000 acres) and is almost completely isolated by high
elevation granite and there are numerous and scattered unvegetated granitic outcrops protruding
into the forested areas. The isolated nature of the study area and the scattered granitic outcrops
markedly limit the ability of any wildfire from becoming large. These are factors that do not
occur throughout much of the spotted owl’s range in Sierra Nevada.
Some scientists have even looked to the Jeffrey pine forests of Baja California, Mexico, more
than 350 miles south of the southern Sierra Nevada, to gain an understating of forest structure
where logging and fire suppression never occurred (Dunbar-Irwin and Safford 2016). However,
the climate of Baja California Jeffrey pine forests is more consistent with the east side of the
Sierra Nevada, not the west side, and the topography is also quite different from both the westand the east-side of the Sierra Nevada. Topography and climate play critical roles in fire
behavior, vegetation composition and structure, and the scales at which ecosystem heterogeneity
occur. Accordingly, differences in these critical factors are cause to question the applicability of
NRV for Mexican Jeffery pine forests to anywhere in the Sierra Nevada.
Although useful from an ecosystem process perspective, the appropriate application of estimates
for specific fire severity percentages and patch sizes, tree diameter distributions, forest and shrub
patch sizes, and canopy cover percentages derived from most studies attempting to describe
aspect of NRV in the Sierra Nevada are questionable. For the reasons we outline above, it would
be reckless to simply choose several studies from the list of studies on historical forest conditions,
SFL and DOW reply to information request (4-17-17)

15

log to a subset of these conditions in the name of forest restoration, and expect to halt or reverse
the spotted owl population decline. The ultimate goal of a conservation strategy for an imperiled
species is not ecosystem restoration to potentially unknowable pre-European conditions. The goal
of a conservation strategy is to provide for species viability and habitat resilience by ameliorating
threats.
(5) Interim Recommendations for the Management of California Spotted Owl
Habitat on National Forest System Lands
In May 2015 the Forest Service published the Interim Recommendations for the Management of
California Spotted Owl Habitat on National Forest System Lands (IRs). The IRs were developed
by owl scientists and other forest scientists to address the need to assure that sufficient spotted
owl habitat is maintained during logging projects while allowing management flexibility. The
recommendations were commissioned by the Forest Service in response to the population
declines observed in the demographic studies. These IRs are final and have been sent to all of the
National Forests in the Sierra Nevada to consider in project development; however, over the past
two years, there has only been one Forest Service logging project has been selected in the Sierra
Nevada that is consistent with the IRs.
The recommendations designate 500-1400 acres2 of spotted owl habitat within each territory for
which management should “maintain or improve habitat conditions for the spotted owl in the
short-term (1-5 years)” with “key features of desired conditions (i.e., multi-layered structure,
diversity of diameter classes, moderate to high tree canopy cover) retained or enhanced as a
result of forest management actions.” (IRs, p. 17) The recommendations encourage actions that
would reduce fire risk within designated and non-designated habitat and recognize that
mechanical treatment may be necessary, stating, “In instances where mechanical thinning in
designated habitat is warranted, we recommend that silvicultural prescriptions be informed by
and follow to the degree possible the concepts in GTR-220 and 237, and parameters described
for non-designated habitat (below) while being consistent with the objective of short-term habitat
improvement for the spotted owl.” (Ibid.) The greatest management flexibility is provided in
areas outside designated habitat3 with an emphasis on increasing forest heterogeneity and
improving resilience (Ibid., p. 18-19); this is consistent with the recommendations in Gutierrez et
al. (in press). The IRs were based on the findings of a draft version of Gutiérrez et al. (in press)
and were designed to reduce risks from logging by using the best available science to determine
an appropriate amount and quality of habitat needed to reduce territory abandonment and
maintain or increase reproduction.
6) 2012 Planning Rule and Early Adopter Forest Plans
All existing National Forest Land and Resource Management Plans (LRMP) were developed in
accordance with forest planning regulations developed in 1982 (1982 Rule), including the 2004
Sierra Nevada Forest Plan Amendment. In 2012, a new planning rule was adopted (2012 Rule) in
accordance with the National Forest Management Act (NFMA; 77 FR 21262). Because no forest
2

The amount of designated habitat is scaled to territory and home range size which vary geographically throughout
the species range.
3
Approximately 20% of a spotted owl home range is designated habitat under the IRs.
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plans have been completed or implemented under the 2012 Rule, the adequacy of such a forest
plan and the 2012 Rule to provide species viability and persistence in a plan area remains
speculative. That said, based on ongoing demographic trends, the species viability requirement
under the 1982 Rule has not resulted in spotted owl population viability within plan areas
throughout the Sierra Nevada.
In 2016 the Forest Service published draft revised forest plans for the Sierra, Sequoia, and Inyo
National Forests and an associated Draft Environmental Impact Statement (DEIS; USDA Forest
Service 2016). The draft plans focus on moving the landscape toward aspects of NRV (see
comments above on Mechanical Forest “Restoration” to Reference Conditions), but provide no
plan components to maintain minimum thresholds of high canopy cover forests habitat within
spotted owl territories. In all instances, the proposed draft plans include conservation measures
that are less protective than the existing plans, including:








Doubling the amount of timber harvested.
Allowing logging of one third of each spotted owl PAC and one third of all PACs every
10 years throughout the plan area4 (current plan direction limits logging within PACs to
10 percent of all PACs per decade and only within PACs in the Wildland Urban
Interface).
Prohibiting logging within 250 feet of an activity center (current plan direction limits
logging within 500 feet of a nest).
No canopy cover reduction limits in Home Range Core Areas5 (current plan direction
requires maintaining greater than 40-50% canopy cover in HRCAs).
Retiring PACs if unoccupied after 5 years of surveys (current plan direction is to
maintain PACs indefinitely, unless severely burned).
No diameter limit on tree removal over about half a million acres, most of which is
within the range of CSO (currently there is a 30 inch diameter limit throughout the plan
areas).

To justify reducing spotted owl protections the DEIS repeatedly contends that fewer protective
measures for spotted owls would provide greater benefits to the species and the current forest
plan is too limiting to provide resilient forest conditions. For example, (USDA Forest Service
2016, p. 171):
“On most of the landscape, there is limited flexibility to restore composition and
structure because of management direction for the California spotted owl that
emphasizes retaining tree cover. The treatments in these forest types are usually
low intensity due to restrictions on the amount of canopy cover that can be
reduced.”

4
The draft forest plans include designating “Focus Landscapes.” The spatial location and the size of the Focus
Landscapes have not been defined in any forest plan-related materials. Focus Landscapes target spotted owl habitat,
can be designated anywhere on the landscape, and allow logging 1/3 of each spotted owl PAC every 10 years.
5
Home Range Core Area is a land allocation in the forest plan, it includes the protected activity center (PAC; 300
acres) and is approximately 2/3rds the size of a territory.
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However, the DEIS provides no evidence to support this idea. The idea that spotted owl
protections severely limit the ability to implement forest restoration activities on “most of the
landscape” is not consistent with the findings of North et al. (2015). North et al. (2015) found that
habitat protections for all species and riparian conservation areas together totaled approximately
9.1% of the Sierra National Forest and 3% of the Sequoia, protections that certainly do not affect
“most of the landscape”.
We also want to point out that the draft forest plans rely heavily on a forest plan component called
a “desired condition” to guide forest management in the plan areas. However, unless there are
specific quantitative standards or guidelines requiring spotted owl conservation, an action
implemented under the forest plan will be deemed consistent with the desired conditions as long
as the action: “…contributes to the maintenance or attainment of one or more goals, desired
conditions, or objectives, or does not foreclose the opportunity to maintain or achieve any
goals, desired conditions, or objectives, over the long term.” (emphasis added, 36 CFR
219.15(d)(1)) This is a very low bar to be met at the project level; therefore, desired conditions
cannot be relied on to provide protections for spotted owls.
7) Draft U.S. Forest Service California Spotted Owl Conservation Strategy
In June 2016, the Forest Service released draft California spotted owl conservation strategy
materials for public review. We provided comments to the agency on the draft conservation
strategy materials in October 2016 (Attachment B). Unfortunately, the draft strategy materials
did not outline a clear path to population viability. In fact, the draft strategy proposed to expand
logging, reduce large tree density, and decrease forest tree canopy cover in spotted owl habitat
without providing adequate measures to minimize the effects of such activities. Essentially, the
draft strategy allows for an increase in the pace and scale of the only management activity that
has been correlated with the declines in the demographic study areas, logging. Although the draft
strategy materials speak highly of the use of prescribed and managed fire as habitat restoration
tool, no conservation measures were proposed that would ensure that fire is a primary tool used
to increase resilience within spotted owl territories. The draft strategy also did not address
significant issues and concerns raised in Gutiérrez et al. (in press) and other studies, including:






“[F]uel reduction and forest restoration strategies that reduce canopy cover, the
complexity of forest structure, or large tree density have the potential to impact spotted
owl populations negatively in both the short- and long-term.” (p. 217)
“[T]he expansion of treatments that simplify forest structure and decrease forest tree
canopy cover in owl habitat could exacerbate population declines and increase the
probability of extirpation of owls from the region.” (p. 218)
“[C]onserving and promoting a sufficient amount of forest dominated by large trees,
complex forest structure, and closed canopies at sites known to be used by spotted owls –
particularly in nest stands, activity centers and territories – is likely to enhance owl
habitat and populations.” (p. 218)
“[I]t is a well-established principle of wildlife management (‘Declining Population
Paradigm’) that halting and reversing substantial recent population declines of a species
of concern, like the spotted owl, is an essential component a conservation program
(Caughley 1994).” (p. 218)
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“Restoring low- to moderate-severity fire regimes to the mixed-conifer zone could help
achieve both spotted owl conservation and forest restoration goals.” (p. 219)
“The scales of greatest importance are the owl’s activity center, territory, and home
range, embedded within the broader forested landscape. In general, owl territory
occupancy and demographic rates are likely to fare better with a gradient of less intensive
to more intensive forest management activities within owl habitat as a function of
distance from activity centers.” (p. 220)
“Maintaining existing nesting habitat (particularly at sites that have a history of use) is
likely to promote viable populations while forest and restoration treatments designed to
reduce risks from high-severity fire and other environmental stressors are implemented at
larger spatial scales.” (p. 220)
“Forest structural characteristics known to be important at [the activity center] scale are
more likely to be maintained or even enhanced through low-intensity vegetation
treatments when forest management is implemented with the intent of reducing the risk
of high-severity fire and drought-induced large tree mortality.” (p. 221)
“Within territories, spotted owl occupancy and fitness appear to be positively related to
the acreage of high quality habitat (i.e., forests dominated by large trees and particularly
higher canopy cover), and a landscape populated by territories containing a sufficient
amount of these habitat conditions is likely to promote viable spotted owl populations.”
(p. 221)
“At [the home range] scale, there is an opportunity to place greater emphasis on fuels
management and forest restoration, particularly approaches that enhance forest resilience,
landscape heterogeneity, and spotted owl foraging habitat. Maintaining and increasing the
prevalence of large trees could be particularly effective for restoring forest resilience and
improving owl foraging habitat at this scale.” (p. 221)
“Salvage within low-moderate and mixed-severity burned areas has the potential to
negatively impact spotted owls.” (p. 226)
“[C]onservation planning efforts would benefit from a quantitative risk assessment,
which would require close coordination among wildlife ecologists, forest and fire
ecologists, and remote-sensing scientists, as well as the development of an integrated
model that links fire behavior, forest conditions, and spotted owl habitat/demography at
the appropriate spatial and temporal scales.” (p.220)
8) Recommendations for the Development of a Conservation Strategy

A California spotted owl conservation strategy for the Sierra Nevada must ensure that
ecologically beneficial fire use is a primary tool used to increase forest resilience within spotted
owl territories. In general, habitat degradation from mechanical treatments in spotted owl
territories should only occur when necessary to create strategically-located anchor points that
facilitate a landscape fire use program, with greater management flexibility provided in areas
outside of essential habitat. In cases where mechanical treatments are deemed necessary to
increase fire resilience, treatment intensity should be limited to the removal of surface and ladder
fuels. No other strategy will be able to provide resilient landscape conditions, arrest the ongoing
decline of the species, and provide for species viability within the foreseeable future.
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Post-disturbance management actions in occupied spotted owl territories should be limited to
activities designed to protect human life and safety and to create anchor points in strategic
locations to help facilitate a landscape fire use program. In areas where extensive forest patches
burn at high severity and there is empirical evidence suggesting that conifer regeneration is
unlikely to occur within a reasonable time frame, restoration practices should avoid conventional
industrial reforestation methods. In such cases, reforestation should strive to mimic natural postfire tree regeneration with a primary goal being to provide a seed source for future natural
regeneration. Fire must be returned early and often to high severity burned forests that are not
reforested and those that are. Evidence suggests that waiting longer than 9 years to reburn forests
that burned at high severity is likely to result in repeated high severity fire effects (van
Wagtendonk et al. 2012).
Thank you for the opportunity to provide comments to consider in the development of the
California Spotted Owl Conservation Objectives Report. We are sending you copies of the cited
literature as a compact disk by mail. We look forward to reviewing and providing comments on a
draft of the Objectives Report. Please contact Ben Solvesky (email ben@sierraforestlegacy.org;
phone number 928-221-6102), if you have questions about these comments.
Sincerely,

Ben Solvesky
Wildlife Ecologist
Sierra Forest Legacy

Susan Britting, Ph.D.
Executive Director
Sierra Forest Legacy

Pamela Flick
California Representative
Defenders of Wildlife
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Attachment B

September 22, 2017
Jennifer Norris, Ph.D.
Field Supervisor
Sacramento Fish and Wildlife Office
U.S. Fish and Wildlife Service
2800 Cottage Way, Suite W-2605
Sacramento, California 95825
Re: Scoping Comments on the Proposed Habitat Conservation Plan for Sierra Pacific
Industries Forest Practices in the Klamath, Cascade, and Sierra Nevada Mountains, Ca;
Environmental Impact Statement
Dear Dr. Norris:
Thank you for considering the following comments in the development of a California spotted
owl Habitat Conservation Plan (HCP) or Candidate Conservation Agreement with Assurances
(CCAA) and corresponding Environmental Impact Statement (EIS) for Sierra Pacific Industries
(SPI) forest practices. These comments are submitted on behalf of Sierra Forest Legacy,
Defenders of Wildlife, The Wilderness Society, Friends of the Inyo, Sequoia ForestKeeper,
Forest Issues Group, Sierra Foothills Audubon, Ebbetts Pass Forest Watch, Environmental
Protection Information Center, Foothill Conservancy, Sierra Club, and Western Environmental
Law Center. Our organizations wholeheartedly support voluntary evidence-based conservation
activities designed to stabilize and recover imperiled wildlife populations.
This comment letter addresses the following issues: (1) the effects of industrial forest
management on California spotted owl habitat use and demographics; (2) the effects of evenaged forest management on forest resilience to wildfire and drought; (3) developing and
analyzing the effects of an alternative that relies on uneven-aged forest management practices on

SPI lands within the range of the California spotted owl; (4) comparing, contrasting, and
analyzing the effective conservation value provided by an HCP versus a CCAA; (5) the need for
a robust and adaptive monitoring strategy; and (6) conservation measures that should be included
in the HCP or CCAA to minimize the impacts to maximum extent practicable or contribute to the
preclusion of the need to list the species.
Background Information
Over the past several years we have submitted extensive information to the U.S. Fish and
Wildlife Service (Service) on the ecology, status, threats, and conservation of the California
spotted owl, including an August 19, 2015 Petition to List the California spotted owl and an
April 17, 2017 comment letter on the Service’s development of a California spotted owl
Conservation Objectives Report. We included these documents as attachments to this comment
letter. With each of these documents we also provided the Service with copies of the literature
we cited; therefore, we assume the literature we cited in these documents is contained within the
Service’s files. These documents should all be included in the administrative record related to
this decision. Should the Service be missing any of these documents, please let us know and we
will gladly provide the Service with copies.
1. Effects of Industrial Forest Management on California spotted owl Habitat
Use and Demographics
Detecting statistically significant effects of different forest management practices on spotted
owls has proven to be difficult (Gutiérrez et al. 2017). Spotted owls occupy large home ranges
and forest landscapes at the home range scale are often a patchwork of public and private
ownerships with differing land management practices. Regardless, even-aged forests lack multistoried canopies, contain low densities of large snags and large downed logs, and are commonly
harvested before trees exhibit decadent features; yet these forest characteristics are preferentially
selected by spotted owls and their common prey (Verner et al. 1992).
As a result of the spotted owl assessment conducted by Verner et al. (1992, p. 11), even-aged
forest management on U.S. Forest Service lands in the Sierra Nevada bioregion was ended to
protect spotted owls, concluding that even-aged management was not compatible with spotted
owl viability:
In terms of owl biology, the primary impact of traditional, even-aged harvesting
practices lies in the creation of simple stand structures and, probably more
importantly, the removal of all large trees from vast areas of the forest. Even if
prescriptions are modified so that snags and live culls are left at the first cutting, no
provision is made for a predictable recruitment of replacement trees for these relics
when they fall.
In an even-aged system, these old-growth features can be created only by an
extreme extension of the rotation interval. Even if the rotation is extended to 150
years, for instance, no trees will match the average age of the forest at the
beginning of this century (Chapter 11). Decadent features in stands are functions
of age, not just d.b.h. (fig. 13G); and any animals that depend on decadent features
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(cavities, broken-tops, snags), or the large woody debris that they create, will
simply drop out of these forests (see Chapters 4, 5, and 10 for examples specific to
the spotted owl and its prey species).
Verner et al. (1992) also found that the average size of a California spotted owl nest stand was
approximately 100 acres and the mean size of the nest stand plus adjoining stands was
approximately 300 acres. The ecological relevance and conservation value of protecting 300-acre
activity centers was confirmed by Berigan et al. (2012). However, even-aged forest management
practices rarely, if ever, protect activity centers of these sizes. Call et al. (1992) also found that
clear cuts were used by spotted owls significantly less than expected given their availability on the
landscape. Similarly, Williams et al. (2014) found that spotted owls were more likely to select
public land than private land for foraging. These findings are supported by the survey data shown
in Figure 1 (below), depicting what appears to be a relative avoidance of private lands by spotted
owls for foraging or nesting in the checker-boarded area on the Eldorado demographic study area.
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Figure 1. Spotted owl observations in the Eldorado demographic study area, El Dorado County,
California. We created this map using data obtained from California Department of Fish and
Wildlife’s Biogeographic Information and Observation System, and includes spotted owl
observations through 2013. Call station locations for the Eldorado demographic study area are
systematically distributed to detect spotted owls regardless of ownership type.

SFL et al. Scoping Comments on SPI’s Proposed Spotted Owl HCP/CCAA

4

Although uneven-aged forests have an inherently different forest structure than forests managed
under even-aged silviculture, uneven-aged forest management practiced on industrial timber
lands also includes removing large trees at a frequency that prevents trees from achieving the
structural defects selected by spotted owls and their prey. Additionally, these practices prevent
the development of large snags and large downed wood, also important structures for spotted
owls and their prey. Industrial uneven-aged forest management may also include group selection
and variable retention harvesting, both of which result in large openings that are devoid of snags
and large woody debris.
Despite some empirical evidence demonstrating that spotted owls select against industrial timber
lands dominated by even-aged management, SPI often suggests that the effects of even-aged
forest management on spotted owls is benign or even beneficial. In support of this, timber
industry advocates often argue that California spotted owl occupancy on SPI-managed forest
lands is stable or increasing (Roberts et al. 2017). However, SPI’s timber lands have differing
forest management histories and there has yet to be an analysis conducted relating occupancy to
forest management practices on private lands. The occupancy results from Roberts et al. (2017)
do not demonstrate how SPI’s management may affect spotted owl occupancy; rather Roberts et
al. (2017) is a short-term study on the presence and absence of spotted owls from 2012 through
2016. In the recently released California spotted owl conservation assessment, a document
written and developed by a team of spotted owls scientists and forest and fire ecologists,
Gutierrez et al. (2017, p. 81) “contend that [SPI’s] surveys are insufficient to assess population
trends” for some of the following reasons: “the surveys were conducted over a limited number
of years” and spotted owl demographic trends often require “more than 10 years to detect
because of spotted owls show high site fidelity and are long lived;” “survey efforts increased
over time;” and “there is typically is a ‘learning curve’ associated with initiation of occupancy
studies that yields an increase of occupied sites solely related to accumulated knowledge of field
technicians.”
Regardless of the survey insufficiencies and the inability to draw meaningful conclusions on the
effects of SPI’s management on occupancy, recent studies demonstrate that territory occupancy
should not be relied on as the sole parameter by which to gauge population health or viability
(Tempel et al. 2014; Conner et al. 2016; Rockweit et al. 2017). The trends in occupancy and
trends in abundance diverge on all of the Sierra Nevada study sites. The realized change in
abundance on the Lassen demographic study area continues to decline, while the realized change
in occupancy appears to be stabilizing, at least momentarily (Conner et al. 2016). This is
consistent with recent findings on the Eldorado study area (Tempel et al. 2014). To explain why
the trends in occupancy and abundance are diverging on all of the demographic study areas,
Tempel et al. (2014) and Conner et al. (2016) suggest that because the occupancy model does not
discriminate between a territory occupied by a single individual owl and a territory occupied by a
pair of owls, the divergent trends in occupancy and abundance on the Lassen, Sierra, and
Eldorado study areas are caused by an increase in the number of territories occupied by single
owls, while the number of territories occupied by pairs of breeding owls continues to decline. As
such, the Eldorado, Lassen, and Sierra study areas could be population sinks. In contrast,
occupancy on the Sequoia-Kings Canyon National Park study area has stabilized, but abundance
has increased due to an increase in the number of territories occupied by potentially reproductive
pairs. This indicates that the National Park study area may be a population source. Additionally,
a recent study by Rockweit et al. (2017) also provides evidence that spotted owl occupancy
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status may not be a reliable reflection of habitat quality or territory stability, finding that survival
decreased and recruitment increased on some territories affected by moderate and high severity
fire. This also suggests that occupied territories can be population sinks.
Gutiérrez et al. (2017) state that there is significant uncertainty about the effects of even-aged
forest management on spotted owls and even-aged forest management remains a significant
threat to the species:
Significant uncertainty persists about the effects of both public and private land
management on California spotted owls and their habitat, and whether current
vegetation trajectories on forest lands in the Sierra Nevada will support viable
populations of owls because long-term monitoring of several owl populations
across the Sierra Nevada document that owls are declining except on one study
area on a national park (see chapter 4). The only consistent difference among
these owl populations is forest management. Logging in national parks has been
limited to very specific purposes such as roadside hazard tree removal or fuels
hazard reduction around infrastructure, whereas logging has been more prevalent
on private and national forests. Additionally, national parks make greater use of
prescribed fire and managed wildfire. Other differences between national forest
and national park study areas are discussed in Franklin et al. (2004) and Blakesley
et al. (2010). The greatest population declines are occurring on the Lassen and
Eldorado National Forests study areas (Conner et al. 2013, Tempel and Gutiérrez
2013). Although causative linkages have not been established, the higher rates of
decline on these two study areas are coincident with the greater amount and extent
of national forest and private lands treatments (see chapter 5 for details on types
of treatments used on national forest and private lands since CASPO) within the
study areas and surrounding landscapes relative to the Sierra National Forest
study site (figs. 7-1 to 7-3). Recent research has indicated that dispersal dynamics
and recruitment dynamics across larger landscapes and regions outside of study
areas may have significant effects on owl population dynamics within fixed study
areas (Schumaker et al. 2014, Tempel et al. 2014, Yakusic et al. 2014; chapter 4).
Although there still remains uncertainty regarding the effects of USFS and private
land management on California spotted owls and their habitat, the declining owl
populations on the three national forest study areas coupled with two studies that
show declines related to forest management indicate that forest management
remains a threat to California spotted owls and their habitat throughout the Sierra
Nevada. (pgs. 193-194)
California spotted owls are faced with significant threats. Overall, the population
of this subspecies appears to be declining, although population trajectories differ
between national forest and national park lands (see chapter 4). The CASPO
identified timber harvest and even-aged forest management, fire suppression and
increased wildfire, potential development of gaps in distribution, and human
development as threats to these owls (Verner et al. 1992). These threats have
remained or increased since publication of the CASPO report. (p. 219)
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Forest management practices on both national forest and private lands have likely
exacerbated the concerns expressed in CASPO (Seamans and Gutiérrez 2007a,
Stephens et al. 2014, Tempel et al. 2014, Verner et al. 1992). (p. 219)
In addition, even-aged forest management on private lands has likely reduced the
amount of older, large-diameter tree, closed canopy forest habitat. Further,
widespread declines in large trees, a key owl nesting and roosting habitat element,
have been reported from across the Sierra Nevada. Emerging strategies that
protect existing, and increase future recruitment of, large trees integrated with
prescriptions that create tree clumps and canopy gaps hold promise for providing
favorable habitat conditions for owls while reducing the risk of habitat loss to fire
or climate change-driven drought and insect tree mortality. (p. 219)
We ask that the Service recognize the significant adverse impacts of even-aged management
identified by Verner et al. (1992) and Gutiérrez et al. (2017). The EIS should analyze the adverse
impacts of even-aged forest management and other management that reduces large trees on
essential spotted owl habitat attributes. Much of the area within the range of spotted owl on SPI
lands is currently uneven-aged forest. We ask that the Service analyze the effects of converting
SPI’s uneven-aged forest to even-aged forest on spotted owl habitat quality. As part of the
analysis, the Service should quantitatively compare the existing habitat attributes associated with
high quality spotted owl habitat (e.g., average tree diameter, average tree height, average tree
age, basal area, canopy cover, number of large snags per acre, average size and amount of large
woody debris) to what is likely to be provided over the lifespan of the HCP or CCAA. Such an
analysis would allow for a quantitative comparison of the no action alternative to the action
alternatives and help determine the degree to which the proposed conservation measures mitigate
habitat degradation as a result of converting spotted owl habitat to even-aged forest.
2. Effects of Even-aged Forest Management on Forest Resilience to Wildfire
and Drought, and Long-term Implications on Spotted Owl Viability
We ask that the Service analyze the effects of converting uneven-aged forests to industrial forest
plantations on fire resistance and resilience. Evidence suggests that plantations are highly
susceptible to high severity wildfire (Stephens and Moghaddas 2005). Based on work by Kobziar
et al. (2009), in both pre-commercially thinned and un-thinned plantations between 15 and 19
years of age, overall tree mortality from wildfire was well above 80 percent under all modeled
fire weather conditions. Similarly, Thompson et al. (2007) found that areas that were salvage
logged and replanted as plantations burned more severely than comparable unlogged areas. The
effects of the Rim and King fires on SPI industrial forest plantations demonstrates that even-aged
management is not superior to uneven-aged management at reducing the risk of high severity
fire.
We also ask that fire modeling be used to evaluate the effectiveness of each alternative on fire
behavior. Surface fuels make a greater overall contribution to the hazard profile and wildfire
spread rates relative to ladder fuels. The general slash treatment standards in the Forest Practice
Rules require that no portion of the slash be greater than 30 inches from the ground (Northern
District) or they have no height standard at all (Southern District). Research has consistently
shown that fuels reduction is not effective if surface fuels are not reduced, generally finding that
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“Cut and scatter, salvage or group selection treatments that do not treat slash fuels resulted in fire
behavior that is more extreme than the untreated forest” (Stephens 1998). Kobizar et al. (2009)
also found that for plantations where surface fuels had not been reduced “the increase in spacing
between trees and height to crown base was not effective in offsetting how the contribution of
activity fuels influenced predicted fire behavior, and surface fire intensity has been linked to the
initiation of crown fires (Van Wagner 1977).” We ask that the Service complete fire modeling to
evaluate the potential benefit to reducing fire spread rates, intensity, and severity from reducing
ladder fuels alone.
Ladder fuels consist of trees, branches, needles and other plant material that is flammable. Most
important in the consideration of ladder fuels is the amount and type of burnable material that
occurs from the forest floor to a height of about 8 to 12 feet. Generally, resilient forest conditions
are achieved when there are low levels of flammable materials or higher levels are
heterogeneously distributed in the 0 to 8-foot zone (Menning and Stephens 2007). The type of
thinning often conducted in SPI plantations less than about 30 years in age does little to change
the fire risk of these stands since height from the forest floor to the base of the live crown is less
than 8 to 12 feet (Stephens and Moghaddas 2005). The stems, branches and needles that occur in
this region are fuel conditions that can drive wildfire and can result in passive crown fire, plume
dominated active crown fire and wind-driven crown fire (Stephens and Moghaddas 2005).
Conditions where surface fuel loading may be high (e.g., a stand recently treated with any
prescription allowed by the Forest Practice Rules that utilizes a lop and scatter slash treatment)
and even-aged stands between 5 to 30 years in age dominate portions of SPI’s ownership. In
these areas, the even-aged management regime SPI pursues creates conditions that are less
resilient to wildfire compared to old growth reserves or stands that had been thinned from below
followed by surface fuel treatments (Stephens and Moghaddas 2005).
We examined SPI’s current patterns of even-aged management to evaluate the age and location
of clear-cut units. We found that young and unresilient even-aged units can be concentrated or
dominate a landscape. Figure 2 shows a time series of images of an area (1,900 acres) of SPI’s
ownership. These images cover a time span of about 21 years and illustrate the sequence of
implementing clear-cut units over time. We estimate that approximately 65 percent of this
landscape was converted to even-aged management during an approximately 25 year time
period. This means that more than half of the area in 2014 (panel C) is occupied by stands that
are less than 30 years old. As noted above, plantations less than 30 years old are not particularly
fire resilient even when thinned (Stephens and Moghaddas 2005). Furthermore, the adjacency of
stands in age-classes that are not fire resilient substantially increases the contiguous area with
high fire risk and increases the resistance of such areas to fire management and control. In cases
where large landscapes burn at high severity and are replanted using traditional industrial
silvicultural practices, these landscapes will be highly susceptible to high severity fire for
approximately 30 years.
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Figure 2. The images to the right were taken
from GoogleEarth (March 25, 2016) and cover
about 1,900 acres of an area owned by SPI south
of Stumpy Meadows Reservoir in El Dorado
County, CA. The time series shows the pattern
of even-aged (clear cut) harvest occurring
between approximately 1993 (panel A) and
2014 (panel C).
We estimate that approximately 65 percent of
this landscape was converted to even-aged
management during an approximately 25-year
time period. This means that more than half of
the area in 2014 (panel C) is occupied by stands
that are less than 30 years old.
As noted in this comment letter, plantations less
than 30 years old are not particularly fire
resilient even when thinned (Stephens and
Moghaddas 2005). Furthermore, the adjacency
of stands in age-classes that are not fire resilient
substantially increases the contiguous area with
high fire risk and increases the resistance of
such areas to fire management and control.
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We ask that the Service define existing SPI fuel breaks and any fuel breaks SPI planned to create
as part of the normal operations (e.g., the no action alternative). In the event SPI proposes a
conservation measure that includes the creation of a fuel break system, we ask that the Service
define the spatial locations and sizes (length and width) of the fuel breaks, the information relied
on to determine size and locations of the fuel breaks, and the date on which the fuel break would
be created. This information would define SPI’s fuel break system under the no action alternative
to compare to the action alternatives. Using this information, we ask that the Service complete a
fire effects analysis that evaluates the ability of the existing and any proposed fuel breaks to
reduce the risk of large patches of stand replacing fire under 80th, 90th, and 97th percentile fire
weather conditions.
For all alternatives, we ask that the Service analyze the effects of climate change on the
resilience of SPI forests to drought-related tree mortality and effects to spotted owls. Recent
evidence from the landscape-scale drought mortality event in the southern Sierra Nevada
(Bulaon and MacKenzie 2015) suggests that even-aged plantations dominated by pine species
are highly susceptible to drought-related tree mortality events under changing climatic conditions
(Figure 3) and that current stand density thresholds may no longer apply under changing climatic
conditions:
Pine plantations in both districts [Bass Lake and High Sierra Ranger Districts] have been
the hardest hit by western pine beetle (Dendroctonus brevicomis, WPB) due to their high
proportions of even-aged trees, at high densities. WPB has targeted and thrived in these
areas: stand basal areas above the threshold of eminent mortality (Oliver 1995) with 90%
host composition, and stand diameter average of 13 inches or greater. These types of
stand conditions are highly attractive to western pine beetle. Groups of up to 100 trees
were attacked annually, 20-50 trees on average. The most prominently affected areas in
High Sierra Ranger district have been plantations within Big Creek and Dinkey Creek
watersheds: Nutmeg Saddle plantations, Peterson Mill Road, Barnes Mountain, and
various locations along Dinkey Creek Road. Entire patches of older plantations that
would have previously been regarded at lower risk – low basal area, minimal brush
competition, and adequate spacing – were completely infested within a single year
(Figures 2 and 3). Infestations within Nutmeg Saddle plantations have been intensifying
and spreading throughout the area (Figure 4). Trees along the ridgeline or south-facing
slopes were first attacked, but beetles have now migrated into all areas where ponderosa
pines are grouped.
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Figure 3a and 3b. Recent western pine beetle-kill in mature Ponderosa pine plantations,
previously thinned on the High Sierra Ranger District (3a) and Bass Lake Ranger District (3b)
(From Bulaon and MacKenzie 2015).
3. Developing and Analyzing the Effects of an Alternative that Relies on
Uneven-aged Forest Management Practices and Retains Nesting and
Roosting Habitat Around Nest Stands
Not all industrial forest owners in the Sierra Nevada choose to implement even-aged forest
management practices. Compared to uneven-aged forest management, even-aged forest
management practices have drastically different effects on forest composition and structure.
Therefore, we ask that the Service develop and analyze the effects of an alternative that relies
primarily on uneven-aged forest manage practices within the range of the California spotted owl.
We also ask that such an alternative includes the retention of an adequate supply of larger older
trees and would not include group selection or variable retention harvesting practices that create
large openings. Such an alternative would also include all of the relevant conservation measures
included in the proposed action. The analysis would define the quantitative effects to important
spotted owl habitat attributes, modeled fire resilience, and resilience to climate change.
4. Comparing, Contrasting, and Analyzing the Effective Differences in the
Conservation Value of an HCP versus CCAA
The Federal Register notice indicates that SPI is still contemplating if they are going to enter into
a CCAA or an HCP for the California spotted owl. According to the Service’s 2001 Final Policy
for CCAA’s (64 FR 32733): “the Services will enter into an Agreement with assurances when
they determine that the benefits of the conservation measures implemented by a property owner
under a Candidate Conservation Agreement with assurances, when combined with those benefits
that would be achieved if it is assumed that conservation measures were also to be implemented
on other necessary properties, would preclude or remove any need to list the covered species.”
In contrast, according to section 10(a)(1)(B)(ii) of the Endangered Species Act of 1972 (Act),
“the applicant will, to the maximum extent practicable, minimize and mitigate the impacts of
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such taking.” CCAAs are covered under Section 10(a)(1)(A) of the Act, a provision that allows
take to occur when the take enhances the survival of the affected species. HCPs are covered
under Section 10(a)(1)(B) of the Act, a provision that allows for the taking of a species when
such take is incidental to an otherwise lawful activity.
If considered as a listed species today, virtually all of the prospective take that would occur as a
result of SPI’s management activities would not be for the purpose of enhancing the survival of
the California spotted owls. Rather, all of the take that would occur would be incidental to an
otherwise lawful activity. Based on our interpretation of the Act and the proposed action to be
covered under the Act, the effects of SPI’s forest management activities on the California spotted
owl should be covered under an HCP, not a CCAA. Although SPI could choose to apply for
either a CCAA or an HCP, the Service has the authority to determine if section 10(a)(1)(A) or
10(a)(1)(B) is or is not the appropriate vehicle for SPI’s proposed activities.
Regardless of the decision to enter into an HCP or a CCAA, we ask that the Service analyze and
disclose the effective differences between an HCP and a CCAA, including the potential legal
repercussions for violating the terms of the agreement, for exceedance of the anticipated take,
and if adverse effects were later revealed that were not contemplated by the Service in the
biological opinion. The Service should also clearly demonstrate how any proposed conservation
measures would adequately reduce the threats to a less than significant level and contribute to the
preclusion of the need to list the species in the case of a CCAA or minimize and mitigate the
threats to the maximum extent practicable in the case of an HCP.
5. The Need for a Robust Monitoring and an Adaptive Management Strategy
The effects of even-aged forest management on California spotted owls remains a significant
threat to the species (Gutiérrez et al. 2017) and spotted owl populations that occur on SPI
ownership may currently be or may become population sinks. Because of the high level of threat
associated with industrial forest management practices and uncertainty about source vs. sink
demographics, the biological monitoring program must be strongly tied to measureable
management goals and objectives. There will also likely be assumptions made about the efficacy
of proposed conservation measures to minimize or reduce the threats, maintain certain habitat
attributes, and ensure population viability. As such, the monitoring program must be designed to
validate any assumptions and include measurable triggers that require clear and specific
management adjustments to protect the species and meet the requirements of the HCP or CCAA,
if assumptions are found to be inaccurate. The monitoring program must also include monitoring
designed to determine if the spotted owl populations on SPI-managed lands are population sinks
(e.g., high occupancy and recruitment with low survival or reproduction).
Because spotted owls have relatively low reproductive rates and relatively high survival rates,
many years of monitoring are often required to detect meaningful population trends.
Furthermore, many important habitat attributes on which the species depends develop over the
course of many decades or even centuries. For these reasons, recovery from population declines
is likely to occur over a long period of time, assuming that recovery occurs. Even then, the
ability to detect meaningful increases in spotted owl populations are likely to be obscured by
long demographic lag times. Therefore, we ask that the actual monitoring begin at the time the
HCP or CCAA are finalized.
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6. Conservation Measures that Should be Included in the HCP or CCAA to
Ensure Species Viability
a) Maintaining and Increasing Occupancy, Reproduction, and Abundance
California spotted owl occupancy, colonization, and reproduction are associated with high
densities of mature large trees. Different geographic locations may not have the same potential to
provide enough high quality habitat to support consistent occupancy and positive fecundity. In
effect, some geographic locations may have much higher conservation value for the species than
others. In cases where monitoring reveals that a spotted owl territory is routinely occupied by a
pair with relatively high reproductive potential, the HCP or CCAA should adopt conservation
measures, based on empirical studies (e.g., Berigan et al. 2012), that are designed to ensure that
reproductive output is not reduced as a result of SPI’s management practices. We also ask that
the conservation measure include routine maintenance activities focused on reducing surface and
ladder fuels (e.g., hand cut and pile of small diameter trees and prescribed fire) in any areas
where intensive timber management is avoided for the purpose of benefitting the species.
It is concerning that the spotted owl occupancy and reproduction at SPI’s Stumpy Meadows site,
before the King Fire, was remarkably low (Roberts et al. 2017), despite this area being an
extremely productive forest site. After the effects of the King Fire, thousands of contiguous acres
at Stumpy Meadows were salvaged logged and replanted as what is likely to become a landscape
level even-aged plantation. Not only should the HCP or CCAA include conservation measures to
protect existing spotted owl territories, but it should also include clear and measurable actions
and targets for increasing spotted owl occupancy, reproduction, and abundance at sites where
these demographic metrics are noticeably low, such as SPI’s Stumpy Meadows site.
Many decades, or even centuries, are needed for the development of tree “defects” that spotted
owls often select for nesting and that provide habitat for important prey species. Simply
providing an even-aged stand with a quadratic mean diameter of 24 inches with greater than 60
percent canopy cover is unlikely, on its own, to provide high quality spotted owl habitat. The EIS
should recognize this and the HCP or CCAA should assure that adequate numbers of mature
large trees, snags and downed logs and other important habitat components are provided
throughout the plan or agreement period and that such conditions are projected to be provided
perpetually beyond the permit period.
b) Increasing Landscape Resilience to Wildfire
As we discussed earlier in these comments, even-aged forest plantations are often highly
susceptible to high severity fire effects for about 30 years and areas with a large proportion of the
landscape composed of even-aged plantations may be particularly susceptible to large
catastrophic fire effects. We ask that a conservation measure be included in the proposed action
that would require all plantations to be resilient to wildfire within 10 years of planting. More
specifically, newly established plantations would have an average flame length of less than 6 feet
under 90th percentile weather conditions within 10 years of planting seedlings. The Service
should also include a conservation measure that 20 percent of each large contiguous block of SPI
ownership have an average flame length less than 6 feet under 90th percentile weather conditions.
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We also ask that a conservation measure be developed that commits SPI to maintain all fuel
breaks in a fire resilient condition over the plan or agreement period.
c) Rodenticide Remediation
The effects of rodenticides associated with clandestine marijuana grow sites on California
spotted owls remains largely unknown. However, Gutiérrez et al. (2017) identified rodenticide
poisoning as a significant emerging threat to the species. SPI should develop conservation
measures to reduce the likelihood that illegal marijuana grow sites are established on their forest
lands and a system to identify and a commitment to remediate illegal marijuana grow sites in a
timely manner. Such a system could begin by identifying areas that exhibit conditions typically
selected for illegal marijuana cultivation and implementing actions that would reduce the
probability SPI land is selected by trespass growers.
d) Barred Owl Minimization and Control
Although barred owl occupancy and abundance are relatively low within the range of the
California spotted owl, it is likely that the barred owl population will continue to expand and
increase throughout the range. Within the range of the northern spotted owl, Dugger et al. (2011)
found that as barred owl occupancy increased spotted owl occupancy declined. Their results also
indicated that increased habitat fragmentation of old forest patches negatively affected spotted
owl population stability and the presence of barred owls exacerbated the effect. Because evenaged forest management practices typically implemented by SPI increase habitat fragmentation
and, as a result, may exacerbate the effects of barred owls on spotted owls, SPI’s HCP or CCAA
should include measures that limit the degree of habitat fragmentation. The plan or agreement
should also include a barred owl detection and eradication program that would begin
immediately upon entering into the HCP or CCAA. Such a program is likely to be more effective
at minimizing the effects of barred owls on spotted owls if barred owl abundance and occupancy
on SPI lands are never allowed to increase beyond current levels.
e)

Carbon Sequestration

The EIS should address how proposed alternatives, including the no action alternative, will affect
soil and forest carbon sequestration. This analysis must be quantitative in nature, including a
calculation of current amounts of carbon sequestered on SPI’s lands and anticipated amount of
sequestered carbon throughout the life of the HCP or CCAA. Forested ecosystems play a critical
role in the carbon cycle, and significant amounts of carbon are stored in California forests
(including live and dead biomass and soil). It is widely acknowledged that maintaining, and
where possible, increasing carbon sequestration in forests, soils, and other lands is an essential
strategy to address climate change. Deforestation and land use change are significant drivers of
climate change, and forest management practices that result in biomass being removed from the
forest, including the loss of soil carbon, contribute to an increase in emissions (though such
practices may be warranted for other reasons, such as actions needed to restore ecological health
and resilience). In light of the serious threat that climate change poses to spotted owls and to
forest ecosystems more generally, the HCP should define the ecological carbon carrying capacity
and include forest management practices that maintain above and below-ground biomass, and
where ecologically appropriate, increase forest carbon sequestration, consistent with other
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management objectives. This can be achieved, for example, by requiring longer growing
rotations (e.g. 80-100 years) and by allowing old-growth trees to remain standing. The Service
could also require, as a mitigation measure, that certain carbon sequestration reserves be set
aside.
An HCP that proactively requires forest carbon sequestration to be maintained, and where
possible, increased, would be consistent with California climate laws and policy. California has
legally committed to actions that will effectively reduce greenhouse gas emissions and address
climate change. The state’s Forest Climate Action Team is currently in the process of developing
a Forest Carbon Plan, which was supposed to be completed in 2016 but has not yet been
finalized. The California Air Resources Board's greenhouse gas inventory includes a section on
forests and other lands, which contains information about the carbon that is stored in forested
ecosystems. California’s AB 1504 (2010) requires the State Board of Forestry and Fire
Protection to "ensure that its rules and regulations that govern the harvesting of commercial tree
species, where applicable, consider the capacity of forest resources, including above ground and
below ground biomass and soil, to sequester carbon dioxide emissions sufficient to meet or
exceed the state’s greenhouse gas reduction requirements for the forestry sector, consistent with
the scoping plan adopted by the State Air Resources Board pursuant to the California Global
Warming Solutions Act of 2006 (Division 25.5 (commencing with Section 38500) of the Health
and Safety Code).” Pub. Res. Code § 4551(b)(1). The EIS should examine how the
proposed alternatives comply with California’s climate laws and policies and the HCP should be
drafted to ensure that carbon sequestration on SPI’s land is protected, consistent with relevant
management objectives for the spotted owl and other applicable legal requirements.
f)

General Mitigation Measures

The Service must ensure that all mitigation activities contemplated by the HCP or CCAA relate
to actions that SPI will take on its own lands. An HCP or CCAA cannot include mitigation
activities to be pursued by a third party not subject to the terms of the HCP or CCAA. As such,
all mitigation measures must be implemented on its own lands and must provide long-term
conservation protections. Furthermore, SPI must demonstrate that it currently has the funding to
pay for all mitigation measures. Given the fluctuating nature of the timber market, SPI should
not be allowed to rely on timber receipts in the future to pay for mitigation activities. Rather, SPI
must demonstrate that it currently has the funding to fully implement all mitigation measures
contemplated by the HCP or CCAA.
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Thank you for your time and attention. Please direct any questions or comments to Ben Solvesky
(ben@sierraforestlegacy.org; 928-221-6102).

Sincerely,

Ben Solvesky
Wildlife Ecologist
Sierra Forest Legacy
1721 Country Club Dr.
Placerville, California 95667

Pamela Flick
California Representative
Defenders of Wildlife

Tom Wheeler
Executive Director and Staff Attorney
Environmental Protection Information Center

Ara Marderosian
Executive Director
Sequoia ForestKeeper

Stan VanVelsor, Ph.D.
Regional Conservation Representative
The Wilderness Society

Jerry Bloom
Science Director
Forest Issues Group

Don Rivines
Executive Director
Forest Issues Group
Conservation Chair
Sierra Foothills Audubon Society

Susan Robinson
Vice Chairman
Ebbetts Pass Forest Watch
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Jora Fogg
Preservation Manager
Friends of the Inyo

John Mellgren
Staff Attorney
Western Environmental Law Center
PO Box 10947
Eugene, Oregon 97440

Reuben Childress
Watershed Conservation Associate
Foothill Conservancy

Alan Carlton
Sierra Nevada Team Leader
Sierra Club
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