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A clear-cut forest area near Eugene, Oregon. Photo by"Ca'li'bas / Mkipedia.

The newly exposed edges of deforested areas are hlghly susceptible to drastic temperature

changes, leading to hotter, drier and more! vanable conditions for the forest that remains, accordmg
to new research from the University of Colorado Boulder.

The findings suggest that thermal biology-—an emerging discipline that examines the effects of
temperature on biological and ecological processes—could be an effective tool for understanding
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how temperature changes in fragmented habltats can potentially wreak havoc on species activity
and other critical ecosystem functions.

A study outlining a framework for applymg thermal biology to deforestation research was recently
published in the journal Ecology Letters.

Previous research has shown that wndespread deforestatlon is a threat to global biodiversity, but
scientists are only just now beginning to examlne the role that temperature may play when trees are
removed from an ecosystem——especnally near the newly-cut edges of forests.

“When you chop down trees, you create hot :
spots in the landscape that are just
scorched by the sun,” said Kika Tuff, a PhD '?
candidate in the Department of Ecology and-
Evolutionary Biology at CU-Boulder and the -
lead author of the new paper. “These hot:
spots can change the way that heat moves
through the landscape.” A

In some cases, this creates a phenomend’n
known as the ‘vegetation breeze,’ where low ;
air pressure in the cleared areas pulls the'
cool, moist air out of the forest and feeds
hot, dry air back in.

“So now the cleared areas get all the rain |
and the forests gets sucked dry,” said Tuff.

Biologists estimate that 20 percent of the wor!d N remammg forests lie within 100 meters of an edge,
while more than 70 percent lie within a kllometer of one. This means that much of the world’s forests
may be experiencing the vegetation breeze and other warming effects.

Increased temperature variation near foreét e‘dg,és could affect species’ ability to regulate their body
temperatures, resulting in behavioral changes that could alter the local ecosystem.

One such example, Tuff said, could be the%fee’dinfg pattems of animals living at the forest edge.
Animals are very temperature sensitive, sd they hunt for food when they have sufficiently warmed
up in the morning and stop hunting for food when it is too hot in the afternoon. If temperatures are
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higher at the forest edge, species may reispohd by retreating to hunt in the cooler, deeper forest,
where they become dependent on new types of food, sparking a domino effect in the food chain.

Another example might be the timing and;dur‘aticfin of species activity. If temperatures were to
increase due to tree loss, predators may start foragmg later in the day to avoid the heat. Such a
change could increase how frequently predators come across their prey, intensifying predation
events and resulting in localized prey populatuonecrashes in some cases.

Such effects should also apply in mstances of natural treefall, Tuff said. In Colorado, for example,
high winds, wildfires and beetle kill can create edges in the treeline where greater sunlight exposure
would subsequently increase the solar radlatlon and temperature in localized areas.

The sensitivity of ammals and plants to temperature could have implications for future conservation
strategies as deforestation and habitat fragmentatlon continue worldwide.

“Applying thermal biology on the scale of Iandscapes is a fairly new idea,” Tuff said. “Thermal
biology presents a new imperative for forest conservatlon and makes the value of forests all the
greater because of what they do for thermal regulatlon Trees aren’t just habitat for animals, they are
the world’s insurance for a thermally stable and habltable planet.”

The study was co-authored by Assistant Professor Kendl Davies and graduate student Ty Tuff, both
of the Department of Ecology and Evolutlonary Itology (EBIO) at CU-Boulder.

Trent Knoss is a science edijfor at the CU Off/ce of News Services.
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Positive effects of fire on birds may appear only under
narrow combinations of fire severity and time-since-fire
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Abstract. We conducted bird surveys in 10 of the first 11 years following a mixed-severity fire in a dry, Jow-elevation
mixed-conifer forest in western Montana, United States. By defining fire in terms of fire severity and time-since-fire, and
then comparing detection rates for species inside 15 combinations of fire severity and time-since-fire, with their rates of
detection in unburned (but otherwise similar) forest outside the burmn perimeter, we were able to assess more nuanced
effects of fire on' 50 bird ‘species. A majority of species (60%) was detected significantly more frequently inside than
outside the burn. Itis likely that the beneficial effects of fire for some species can be detected only under relatively narrow
combinations of fire severity and: time-since-fire. Because most species responded positively and uniquely to some
combination of fire severity and time-since-fire, these results carry important management implications. Specifically, the
variety of burned-forest conditions required by fire-dependent bird species cannot be created through the application of
relatively uniform low-severity prescribed fires, through land management practices that serve to reduce fire severity or
through post-fire salvage logging, which removes the dead trees required by most disturbance-dependent bird species.

Additional keywords: Black-backed Woodpecker, conifer forest, ecological integrity, fire severity, mixed-severity fire,

restoration, salvage logging, wildfire.
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Introduction

The earliest synthesis of fire-effects on birds (Kotliar er al. 2002)
revealed that many species respond positively, others negatively
and still others in a mixed fashion to burned forest conditions.
Perhaps the most important pattern that emerged from this
synthesis is that some species (the more extreme including the
American Three-toed Woodpecker (Picoides dorsalis), Black-
backed Woodpecker (Picoides arcticus), Mountain Bluebird
(Sialia currucoides) and Tree Swallow (Tachycineta bicolor))
are relatively abundant-in bumned forest conditions. One (the
Black-backed woodpecker) is even relatively restricted in its
distribution to such conditions. For example, Hutto (1995)
reported that 15 species were more abundant in burned forests
than they were inany-of the other 14 vegetation typesincluded in
his meta-analysis. This carries important management impli-
cations because those species may depend to a large extent on
fire to create the habitat conditions they need for persistence —
habitat conditions that are severely compromised by fire pre-
vention, fire suppression, and post-fire salvage logging, seeding,
tree planting and removal of native shrubs (Saab and Dudley
1998; Kotliar et al. 2002; DellaSala ef al, 2006; Hutto and Gallo
2006; Hutto 2008; Saab et al. 2009; Swanson et al 2011;
DellaSala er al. 2014; Tingley et al. 2014).

Journal compilation © IAWF 2016

Until very recently, studies of fire effects did not distinguish
the effects of low-severity, mixed-severity and high-severity
fires. Therefore, reported responses of species were oftentimes
different from one study to the next, and terms like ‘mixed
responder’ were included in tables generated from synthetic
work on fire effects (Kotliar et al. 2002). Kotliar et al. (2005)
noted that fire severity, time-since-fire, vegetation type and
other considerations could probably explain some of the varia-
tion among studies, but it was not until Smucker et a/. (2005)
characterised the severity of the fire surrounding each of a series
of survey points that bird responses to fire became much less
ambiguous and remarkably consistent. Smucker er al. (2005)
proposed that most bird species respond predictably to fire, but
that the type of response (positive or negative) depends strongly
on fire severity. Subsequently, numerous studies (e.g. Covert-
Bratland er al. 2006; Kirkpatrick er al. 2006; Conway and
Kirkpatrick 2007; Koivula and Schmiegelow 2007; Kotliar
et al. 2007; Hanson and North 2008; Kotliar ez al. 2008; Vierling
and Lentile 2008; Nappi et al. 2010; Nappi-and Drapeau 201];
Dudley ez al. 2012; Fontaine and Kennedy 2012; Lee et al. 2012;
Lindenmayer et al. 2014; Rush er al. 2012; Hutto ef al. 2015;
Stephens et /. 2015) have demonstrated a marked effect of fire
severity on either the occurrence or breeding success of selected
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Fig. 2. Heat maps reflecting-the log-odds ratio-dssociated with the percentage occurrence.in-each combination fire severity and time-since-fire in
comparison with the percentage occurrence in unburned forest outside the fire perimeter foreach of 50 bird species (four-letter minemonic codes provided in
Table 2; species are-organised by their average log-0dds scores; from those that had a large average positive response to those that had a large average
negative responseto fire). Hotter (more red) blocks represent positive responses to fire:and cooler (more blue)blocks represent negative responses to-fire.
The symbols corréspond with Bonferroni.adjusted P-values (< =0.01 < P <0.05; +=0.001 < <0.01; * = P <0.001). Thirty of 50 species (60%) were

significantly more:abundant in burned forest at some combination of severity and time-since-fire than in unburned; mature green-tree forest.

Golden-crowned Kinglet (Regulus satrapa)) were detected less
frequently after fire, regardless of fire severity, dnd their detec-
tion rates generally continued to decrease over time-(Fig. 2).

Discussion

Following the most common approach to assessing fire effects,
we first looked at whether there were significant differences in
bird abundances between the burned and surrounding unburned
forest. The results from this analysis were consistent with those
reported in many other studies of fire effects on birds (see
Kotliar et al. 2002) — roughly half the bird species appearéd to
benefit and half did not (Table 2). Unforfunately, this kind of
analysis hid positive responses that became apparent only after
accounting for fire severity and time-since-fire. By dividing the
burned-forest data into 15 combinations of fire severity and
time-since-fire, we found results that were more nuanced than
those obtained from a simple ‘burned vs unburned’ analysis.
Specifically, 30 of 50 (60%) of the bird species considered
were significantly more likely to occur inside the bumned forest
(at 1 or more combinations of fire severity and time-since-fire)
than outside the burned forest. The distinct location of the
greatest probability of detection for any 1 species across the
2-dimensional fire-severity and time-since-fire' gradient, com-
bined with differences in those locations among species (Fig. 2),
suggests that the bird occurrence patterns are accurate reflec-
tions of bird abundance and not artefacts of some kind of sam-
pling bias that might affect all species similarly. Other recent
work (Stephens er al. 2015) has also revealed that the locations

of peak abundances across a fire-severity/time-since-fire
gradient differ among species:

Many of these significantly positive responses would not
have been evident without partitioning the data into multiple
severity and time-since-fire categories. This kind of analysis is
difficult to conduct with-data from any one fire because sample
sizes (the number of independent survey points in each severity-
by-year category) are generally much smaller than what we were
able to achieve here (Table 1). Even with the sample sizes we
achieved, we were still forced to use fewer categories than the
number used in the field to assess the statistical significance of
fire effects. Although each bird species responded uniquely to
the combination of fire severity and time-since-fire (Fig. 2), four
general classes of response are worth noting, along with some of
the most probable biological underpinnings behind each.

Response Pattern 1

This pattern is illustrated by species that showed an abrupt
increase in abundance within the first few years following fire,
and the elevated abundance persisted until the end of the 11-year
study primarily (but not exclusively) in locations that burned at
higher severities. Several woodpecker species (Black-backed
Woodpecker; Hairy Woodpecker, American Three-toed
Woodpecker and Northemn Flicker) showed this response pat-
tern (Fig. 2). The biological basis behind the abrupt increase in
woodpecker populations is well established and unambiguous:
bark and wood-boring beetle populations increase as individual
beetles detect the newly created abundance of fire-killed trees.
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In turn, developing larvae provide food for woodpeckers, which
then respond numerically with an abrupt increase in abundance
during the first year or two after fire. Relatively rare species like
the: American Three-toed and Black-backed woodpeckers are
known to appear within months after fire (Blackford 1955;
Villard and Beninger 1993; Villard and Schieck 1997). Their
abundances then increase at a rate that is more rapid than
expected if the increase were entirely the result of recruitment
from inside the burn, so the increases are undoubtedly associated
with colonisation by birds from outside the burned area, as
others have noted (e.g. Van Tyne 1926; Koplin 1969; Yunick
1985; Hoyt and Hannon 2002; Huot and Ibarzabal 2006; Siegel
er al. 2016). Perhaps the most iconic indicator of a severely
burned mixed-conifer forest throughout the Sierra Nevadas of
California, the Intermountain West and. Canadian boreal forest
is the Black-backed Woodpecker (Hutto 1995; Hanson and
North 2008; Hutto 2008; Hutto e al. 2008; Nappi and Drapeau
2009; Swanson ef al. 2011; Bond et al. 2012; Hutto et al. 2015).
Although its pattern of response to fire is not much different than
that of the American Three-toed Woodpecker, Hairy Wood-
pecker or Northern Flicker (Fig. 2), the key difference between
this woodpeckerand the others lies with the extent to which the
species is restricted in its:distribution to bumed forest condi-
tions. Other woodpecker species occur in green-tree forests to.a
much greater extent than the Black-backed Woodpecker; hence,
the Black-backed Woodpecker is a better “indicator’ of severely
bumed forest conditions. The relatively high Black-backed
Woodpecker occurrence rates across an ll-year period is
somewhat surprising given the existing literature (Apfelbaum
and Haney 1985; Hutto 1995; Murphy and Lehnihausen 1998;
Hobson and Schieck 1999; Hoyt and Hannon 2002; Saab er al.
2007), which suggests that a 4-8-year window of opportunity is
about all one can expect for this species before they begin to
decline in abundance. It may very well be that the mixed-
severity fire allowed this species to persist longer in this study
than in most others because there was an abundance of weak-
ened trees in the moderate- to low-severity border areas, which
continued to provide-adeguate food resources after conditions in
the more severely burned portions became less suitable. This
mechanism of persistence beyond durations expected on the
basis of averages gleaned from the literature has been suggested
to operate elsewhere as well (Nappi er al. 2010; Dudley et al.
2012).

Other bird species (e.g. Cassin’s Finch; Clark’s Nutcracker,
Nucifraga columbiana; Red Crossbill; Pine Siskin) that appear
to respond abruptly and positively to more severe fire, do so. for
reasons that are most likely related to the abrupt increase in
availability of seeds that are retained in cones that open in
response to fire. Still other species in this group respond quickly
to what is probably an increase in the availability of the
combination of nest sites associated with standing-dead trees
and open areas for foraging either on the ground (e.g. Western
Bluebird and Mountain Bluebird) or in the air (e.g. Western
Wood-Pewee) or to an increase in the availability of relatively
predator-free nest sites at ground level -from bumed-out roots
and root wads associated with wind-thrown trees (e.g. Rock
‘Wren; Townsend’s Solitaire; Dark-eyed Junco, Junco hyema-
lis). The Olive-sided Flycatcher (Confopus cooperi) makes
special use of nest sites that are located in green-needled or
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brown-needled trees on the edges of severely bumed forest
where they can sally into the openings created by crown fire.

Response Pattern 2

This pattern is- illustrated by species that showed a slightly
delayedincreaseinabundance, primarily (butnot necessarily) in
locations that burned at higher severities. If we had confined the
study to the first year or two after fire, these positive résponsesito
fire would have gone undetected. One of these species (Vesper
Sparrow) appeared after a brief delay in the development of
suitable grass-dominated patches, while several others (e.g.
Dusky Grouse; Lazuli Bunting; Orange-crowned Warbler,
Oreothlypis celata) were probably responding to the develop-
ment of suitable shrub and seedling layers for foraging and
nesting, which varied markedly fromone place to another within
the burn perimeter. Still other species (e.g. House Wren,
Troglodytes aedon; Lewis’s Woodpecker; Tree Swallow;
Williamson’s Sapsucker) were probably responding to a
delayed increase in the availability of cavity nest sites that
became available either after they were excavated by wood-
peckers soon after fire or after the larger standing-dead trees
began to soften with-decay and break more easily in'wind events.
The House Wren clearly benefitted from tree blowdown and
breakage events that occurred in the first 6 years after fire; its
abundance grew steadily to the point that it was the most
abundant species in severely burned forest patches 611 years
after fire.

Several authors (e.g. Hutto 1995; Gentry and Vierling 2007;
Saab et al. 2007) have recognised a delayed increase in popula-~
tions of Lewis’s Woodpecker following severe fire; and it is
clear that the benefit of severe fire to. this woodpecker species
would. not have been detected in this study had the data
collection period been restricted to the first few years after
fire. The delayed positive responses of other species (e.g.
Williamson’s Sapsucker and White-breasted Nuthatch) have
not been described previously and they are notable, as we
discuss more fully below. Williamson’s Sapsucker is notewor-
thy in that its distribution was nearly restricted to edge condi-
tions between unburned forest patches (where 1t fed on sap of

“Tiving trees) and adjacent burned forest patches (where it nested
in relatively large, decayed or broken-topped trees that became
abundant after wind events in severely burned patches created
them a decade or so after fire). The delayed increase in White-
breasted Nuthatch detections may be related to the increase in
availability of insects beneath thick bark after the bark began to
peel away from, or slough off, dead Ponderosa Pine, Western
Larch, and Douglas-fir. Finally, the delayed increase by Western
Bluebird represents a pattern that has received considerable
attention (Duckworth and Badyaev 2007; Duckworth 2008,
2009; 2010, 2012; 2014); Western Bluebirds are not as well
adapted as Mountain Bluebirds are to colonise burned forests
eatly on after fire, but once they colonise, they are better suited
to outcompete the Mountain Bluebird in severely burned hot
spots.

The pattern of a rapid increase in abundance illustrated by
species listed under the first response pattern is well described
and ‘well appreciated, but the second pattern of a delayed
increase in severely burned forest patches is not widely appre-
ciated because the use of a single ‘after fire’ category in many
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previous fire effects analyses may have hidden the influence of a
delayed response. For example, of the 11 published studies of
bird communities in burned and unburned forests reviewed by
Kotliar et al. (2002), none separated the effects of fire severity or
time-since-fire. Since that time, numerous authors (Hannah and
Hoyt 2004; Saab et al. 2004; Smucker et al. 2005; Kirkpatrick
et al. 2006; Schieck and Song 2006; Kotliar er al. 2007; Saab
et al. 2007; Hutto 2008; Kotliar ef al. 2008; Pons and Clavero
2010; Nappi and Drapeau 2011; Saracco et al. 2011; Stephens
et al. 2015) have included either fire severity or time-since-fire
in their analyses of fire effects, and all of these authors
concluded that it is important to do so. This study serves. to
reinforce the idea that fire effects cannot be accurately assessed
in the absence of knowledge ‘about the context surrounding a
particularsample location and that includes, but is not limited to,
fire severity and time-since-fire.

Response Pattern 3

This pattern is illustrated by species that revealed a fairly abrupt
or slightly delayed increase in abundance within the first yearor
two following fire, but the positive response is limited to.loca-
tions that burned at lower severities. This group'includes species
that have previously been labelled as “mixed” responders in
meta-analyses of fire effects (e.g. Kotliaref al. 2002) because
they respond positively to fire in some studies and negatively to
fire in others. Our results suggest instead that these species do
not respond to-fire unpredictably; it is just that their response
depends on fire severity. For example, some of these species
maintained an elevated occurrence rate in locations that burned
at a lower severity throughout the duration of the 11-year study
(e.g. Brown-headed Cowbird, Red Crossbill, Red-breasted
Nuthatch, Western Tanager:and Ruby-crowned Kinglet), while
others showed a positive but brief response to low-severity fire
only for a brief period following fire (e.g. Common Raven;
Brown Creeper, Certhia americana; Pileated Woodpecker;
Evening Grosbeak; Yellow-rumped Warbler; Hammond’s
Flycatcher; Hermit Thrush). For those species that showed a
sustained (albeit small) positive response to low-severity fire, a
predominantly green-tree forest that burned recently at low,
severity might actually provide a forest condition that is miore
suitable than a Iong-unburned green-iree forest. The species that
revealed a brief and liffited increase in abundance only during
the first year or two following fire may reflect an influx of
individuals returning from wintering locations only to find many
of their previously occupied locations too severely burned, so
they then proceeded to squeéze into unburned or lightly burned
forest near previously occupied forest patches. If true, their
relatively high abundance in mildly burned forest may mnot
reflect suitable conditions, but may be a reflection of birds
making the best of a bad situation. A key question for future fire
research would be to determine whether increases in numbers of
detections after recent fire in mildly burned green-tree stands
reflect conditions that are better in quality, even if only briefly,
than long unburned green-tree stands for this group of species.

Response Pattern 4

This pattern is illustrated by the six species that were less
abundant in bumed than in unburned forest immediately
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following fire and appeared to become even less -abundant
across the 11-year time span. For each of these species, there was
no combination of fire severity and time-since-fire that resulted
in ‘detection rates that were as great as they were in unburned
forest. Perhaps these species.do not benefitin any way from fire.
Indeed; many ‘authors would be quick to classify ‘the species
associated with this group of six species as ‘negative respon-
ders.” However, we know that the abundances of each of these
six species will be lower in recently bumed forests only in the
short-term. This was only an 11-year study, and we know that
these same species will reach their highest occurrence rates in
the-years to come. If those occurrence rates réach a peak at some
pointin the futare before falling again when the forestreaches an
even older age, then those species:would also be more accurately
classified as positive responders; it is just that the time required
to show-a relatively high abundance s longer than the length of
the present study. Even a rudimentary knowledge of natural
history suggests that many bird species (e.g. Orange-crowned
Warbler, MacGillivray’s Warbler, Calliope Hummingbird and
Lazuli Bunting) benefit from high-severity fire, but the greatest
positive response cannot usually be detected until somewhere
between 10.and 30 years following severe fire when plant suc-
cession produces ahigh density of conifer seedlings and shrubs.
Similarly, the six species in this last group could be said to
benefit from fire if forest :conditions associated with, hypo-
thetically, a 300-year-old forest are not as good as forest con-
ditions -associated with a 100-year-old forest because the only
way optimal -conditions for these species could be ‘restored’
would be through a severe fire event that creates their preferred
habitat 100 yearslater. Interestingly; Taylor and Barmore (1980;
Table 2) showed precisely that pattern for Ruby-crowned
Kinglet, Yellow-rumped Warbler and Hermit Thrush in
Yellowstone and Grand Teton National Parks — those species
that are more abundant in century-old than in either younger or
older forests. Using the same logic, even a species that i§ more
abundant at year 300 than at year 700 following fire- would mean
that severe disturbance (disturbance severe enough to trigger
ecological succession) is necessary to ‘restore’ appropriate
forest conditions for that species too (see also Imbeau et al.
1999, Schieck and Song 2006; Zhao ef al. 2013). The important
point is that we cannot assess the effects-of fire without data on
bird abundances from ‘a more extended series of forest ages
following fire.

Caveat and management implications

Because the bird occurrence rate at unbumed points was based
on a different set of years than the occurrence rate for any one of
the two-year post-fire samples, it is possible that a significant
difference in the abundance of any one species between the
unburned and a particular fire severity/time-since-fire category
resulted from a temporal change in abundance independent of
fire effects. However; even though our results emerged from a
single fire event that may be best considered a case study, a
previous study of bird occurrence patterns across hundreds of
fires over the past 30 years (see Hutto et al. 2015, and references
therein) suggests that the individual speciés’ responses make
good biological sense and are not artefacts of unusual increases
or declines in bird abundance independent of fire effects.
Nonetheless, these findings should serve as hypotheses to be
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tested through replication of independent samples drawn from
different time-since-fire categories. Only through use of a
chronosequence approach (Hutto and Belote 2013) will we be
able to generate the replication of burned-forest conditions
necessary to evaluate fire effects ina manner that will allowusto
appreciate how both fire severity and time-since-fire create the
conditions needed by birds that respond positively to fire.

The take-home lesson here is that we cannot rely on tradi-
tional ‘burned vs unburned’ comparisons presented in most
published reports on fire effects to assess whether species
respond positively or negatively to fire. Fire severity, time-
since-fire and other forest conditions matter to organisms that
respond. positively to disturbance, therefore we ‘will have to
consider the kind of forest, tree sizes and densities, fire severity
and time-since-fire if we want to investigate fire effects in a
biologically meaningful way. By considering the effects of just
two of those forest conditions here, it is clear that the majority of
species increases in abundance during part or all of the first
dozen years after fire, as evidenced by significant differences.in
rates of detection inside vs outside burned forests. Thus, we
cannot: gain-a thorough understanding of fire effects through
results that emerge from short-term, before-and-after studies;
we need to know more about the occurrence rates of species
across very long time spans if we are to speak knowledgably
about the effects of fire on any particular species. Our finding
that 60% of the bird species surveyed are most abundant in some
stage of forest succession following fire than they are in mature
forest is undoubtedly-a conservative estimate of'the proportion
of species that benefit from fire because our data cover only a
relatively short 11-year period following fire.

Not only are there unambiguous responses by the majority of
bird species to fire, but the responses are also highly dependent
on a spatial component associated with fire severity. As sug-
gested by earlier work that included fire severity as an indepen-
dent variable (e.g. Smucker efal. 2005; Kotliar eral. 2007, 2008;
Vierling and Lentile 2008; Stephens et al. 2015), fire severity
has-a dramatic influence on the probability of occurrence of bird
species. The same pattern was true here fornearly all species that
were detected on at least 10 points. Some species are clearly
most abundant in the less severely burned forest patches, while
others are clearly most abundant in the more severely burned
patches. This result is important because it implies that mixed-
severity fire effects are necessary for the creation of conditions
needed by the variety of bird species. that respond positively to
fire. Even more importantly, the variety of burned-forest con-
ditions favoured by different bird species may be difficult to
create through a prescription of low-severity understory fire
applied outside the normal fire season, because such fires do not
generate the higher-severity patches needed by the species that
are relatively restricted to forests that have burned severely
(Hutto 2008). In addition, land management practices designed
to prevent or eliminate severe: fire will also eliminate the very
conditions required by many of the species highlighted here, as
will post-fire salvage logging, which has been documented to
have overwhelmingly negative effects on birds — effectsthat are
among the strongest and most consistent scientific results ever
published on any wildlife management issue (Hutto et al. 2015).

Ecologists have long known that severe, stand-replacement
fires are characteristic of some (mostly subalpine) forest types
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(Brown and Smith 2000), but many forest managers and most
politicians along with the public at large are still remarkably
uninformed about the naturalness and necessity of severe fire in
vegetation types born of, and maintained by, severe fire (Hutto
et al. 2016). Even more striking is the near absence of an
appreciation for the naturalness and necessity of severe fire in
the low- to mid-elevation mixed-conifer forest types, even
though severe fire events that create patches of severely burned
forest are a natural and important part of those forésts too:(Baker
et al. 2007; Hessburg ef al. 2007; Baker 2009; Margolis et al.
2011; Perry et al. 2011; Baker 2012; Heyerdahl et al. 2012;
Marlon et al. 2012; Veblen er al. 2012; Williams and Baker
2012a, 2012b; Odion et al. 2014; Sherriff et al. 2014; Williams
and Baker 2014; Baker 2013a, 20154; Baker and Williams
2015; Yocom-Kent et al. 2015; Hutto et al. 2016). For the
lower-elevation mixed-conifer forest types, such as the forest
studied here, it is quite clear that some amount of severe fire is
natural and that large numbers of bird species benefit from the
severe-fire component. Given these results, the challenge is to
educate land managers, politicians and the public at large about
the importance of maintaining severe fire on the landscape and
to design fire-safe communities that can withstand theeffects of
severe fire disturbance events (Hutto ef al. 2016). Only.then will
we be ina position to manage for appropriate amounts and sizes
of severely burned forest patches that occtirred historically and
to celebrate the creation of mosaics of different fire severities
and post-fire ages that follow directly from severe fire as a
natural disturbance process.
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Composition of Bird C()mlﬁunities Following

stand-Replacement Fires in Northern Rocky Mountain

(U.S.A.) Conifer Forests

RICHARD L. HUTTO
Division of Biological Sciences, University of Montana, Missoula, MT 59812, U.S.A., email hutto@selway.umt.edu

Abstract: During the two breeding seasons immediately following the numerous and widespread fires of
1988, I estimated bird community composition in‘each of 34 burned-forest sites in western Montana and
nortbern Wyoming. I detected an average of 45 species per site and a total of 87 species in the sites combined.

A compilation of these data with bird-count data from more than 200 additional studies conducted across 15

major vegetation cover types in the northern Rocky ‘Mountain region showed that 15 bird species.are gener-
ally more abundant in early post-fire communities than in any other major cover type occurring in the north-
ern Rockies. One bird species (Black-backed Wooclpecker,; Picoides arcticus) seems 10 be nearly restricted in its
babitat distribution to standing dead forests created by stand-replacement fires: Bird communities in recently
burned forests are different in composition from those that characterize other Rocky Mountain cover types
(including eariy-successional clearculs) primarily because members of three feeding guilds are especially
abundant therein; wooAPECReTS, lycatchers, and seedeaters. Standing, fire-killed trees provided nest sites for
nearly two-thirds of 31 species that were found nesting in the burned sites. Broken:=top snags and standing
dead aspens were used as nest sites for cavity-nesting species significantly more often than expected.on the ba-
sis of their relative abundance. Moreover, becaiise nearly all of the broken-top snags that were used were
Dpresent before the fire, forest conditions prior to a fire (¢ especzallv the presence of snags) may be important in
determining the suitability of a site to_cavity-nesting Dirds dfter a fire. For bird species that were relatively
abundant in or relatively restricted to burned forests, stand-replacement fires may be necessary for long-term
maintenance of their populations. Unfortunately. the current fire policy of publ_i?:vlahc"i:management agencies
does not encourage maintenance of stand-replacement fire regimes, which may. be necessary for the creation
of conditions needed by the most fire-dependent bird species. In addition, salvage cutting may reduce the suit-
ability of burned-forest babitat for birds by removing the most important element—standing, fire-killed
trees—needed for feeding, nesting, or both by the majority of bird species that usefi burned forests,

Composicién de las comunidades de aves luego del ‘reemplazo de rodales a causa de incendios forestales en
bosques de coniferas de las montaiias Rocosas del norte

Resumen: Durante las dos dltimas temporadas de cria imrézedizztamente después de los numerosos y exten-
Sos incendios de 1988, estimé la composicion de la comunidad de aves en cada uno de los sitios de bosques
incendiados, en el oeste de Montana y el norte de Wyoming, Detecté un promedio de 45 especies por sitio y un
total de 87 especies en todos los sitios combinados. Una recopzlaczon de estos datos®on otros de conteo de
aves q partir de mids de 200 sitios adicionales, conducido a lo largo de 15 tipos principales de cobertura de
vegetacicn en las montasias Rocosas del norte mostré que 15 especies de aves eran en general mds abundan-
tes en las comunidades tempranas posteriores al incendio, que en cualquier otro tipo principal de cobertura
Dresente en las Rocosas del norte. Una especie de ave (el pdjaro carpintero de espalda negra, Picoides arcticus)
DParece estar restringida en su distribucion a los drboles muertos en pie, que qitedan a causa del reemplazo de
Todales a partir de los incendios. Las comunidades.de aves en los bosques recientemente incendiados, son

diferentes en composicion de aquellos que caracterizan otros:tipos de cobertura de las montarias Rocosas (in-
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for a very limited number of habitat types, however (for
example, low-elevation ponderosa pine forests). Most of
the forested landscape in the northern Rockies evolved
under 2 regime of high-intensity, large fires every 50-
100 years (Fischer & Bradley 1987), not under a regime
of low-intensity, frequent understory burns: A study of
fire history in the Selway-Bitterroot Wilderness showed
that less than 10% of the forested land experienced non-
lethal fire; most of the forest types experienced partly to
completely lethal fires every 100-200 years (Brown et al.
1994). Although some might argue that all forest types
have been subjected to fire suppression for too long and
that unnaturally dense understory buildups are leading
to unnaturally severe fires, the stand-réplacement fires
that.currently consume forests that evolved under that
regime (for example, the 1988 Yellowstone fires) are
not at all unusual in intensity or extent (Romime & De-
Spain 1989).

Second, current human population and hurnm settle-
ment trends allow for the retention of very few areas
large enough to allow free-ranging fire, and almost none

i of those areas have prescriptions allowing stand-replace-

ment fires to occur (Agee 1991). Even when there is
plenty of space to let fires burn, the general response is
to expend enormous resources to eradicate fire because
of the damage it does to timber resources, the danger it
poses to humans and their buildings, and—despite am-
ple evidence to the contrary—the damage it may do to
tourism because: of the visual impact. Brown and Arno
(1991) have addressed this growing predicament of pht—
ting fire back into the landscape while still operating
within the economic, social, and political constraints
that seciety continues to impose: It will not be easy.
Third, there is a lack of public education about the
benefits of stand-replacement fires. The biological na-
ivete sutrounding the 1988 fires was astounding and did
more to muster opposition than support for “let it burn”

wilderness policies. The lack of understanding déemon- -

strated by the public, especially prominent politicians,
generated a good bit of the conflict over policy (Cutler
1988). Simple facts—for example. there exists a strong
distributional association between some bird species
and burned forests—should be used to garner support
from the public for liberal prescribed-fire policies.

" Fourth, forests are not being managed in ‘ways that

mimic natural processes. One could argue that the loss
of bumed forest acreage due to fire control has beén
compensated for, at least in part, by timber harvesting.
Many people believe that the conditions preseiit afteria
clearcut are basically the same as those present after a
severe fire (Kohrt 1988; Maschera 1988; Eggleston 1989;
Swift 1993). But conditions created by a stand-replace-
- ment fire are biologically unique, at least in terms of the
bipmass_of standing, dead trées that remain ‘and, to'a
much greater extent, in terms Of ECOSyStenl Structure
and function. Clearcutting is, in general, a poor substi-

~—.
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tute for fire because such timber harvesting does not re-
tain some of the most important elements, such as stand-
ing, dead trees, that ar€ integral components of the post-
fire ecosystem and that probably contribute to unigiie
successional pathways (Agee 1991; Hansen et al. 1991)
and wildlife communities.

Stand-replacement fires should not be viewed as un-
natural disasters” that can (and should) be. prevented
(Kipp 1931). As Heinselman (1985) has argued, plans to
mainrtain stand-replacement fire regimes are justified in
at least the more remote of our public lands, and pre-
scribed-fire regimes should not be limited to periodic,
mild, understory burning in lower-elevation ponderosa
pine forests. Managers must also be careful to mimi¢ all
aspects of natural disturbance (such as timing, fre-
quency, and intensity) and not just introduce distur-
bance as such (Hobbs & Huenneke 1992). Finally, be-
cause the pattern of relative bird abundances differs
among burns, managers probably need to provide a di
versity of burned cover types, intensities, and inaybe
even a variety in landscape contexts of burns to provide
for the variety of species that may dépend on fire.

Post-fire Timber Harvesting

On public lands, managers should leave an adequate

amount of standing, dead trees aftera fire because of the

species that depend on that forest element. The current
tendency to expedite timber “salvage” sales on burned
forest lands needs to be re-examined. Already, as much
as 60% of all timber Sales on some forests in the North-
ern Region of the U.S. Forest Service come from sal-
vaged timber (Schwennesen 1992). These sales, which
are often exempt from public notice or comment, are
generally supported by a well-meaning but misguided
public that believes “dead and dying timber ought to be
harvested and put to use” (Schwennesen 1992).

If some bird species require burned forests for the
maintenance of viable populations (which is strongly
suggested by this study), then post-fire salvage cutting
may be conducted too frequently to be justified on the
basis of sound ecosystem management. In instances
where a salvage cut is deemed necessary, managers who
wish to mitigate such effects by leaving some of the
standing dead trees should be aware that-bird species
differ in the microhabitats they occupy within a burn.
Therefore, methods that tend to “homogenize” the stand
structure (such as selective removal of all trees of 1 cer-
tain size and/or species) will probably not maintain the
variety of microhabitats and, therefore, bird species that
would otherwise use the site. Selective tree removal also
generally results in removal of the very tree species (Ta-
ble 4) and sizes (Table 5) preferred by the more firé-de:
pendent birds. I{_t_x\nizy\be best, instead, to take trees from
one part of the burn and leave anothér part Of the
burned area umtouched. That way, some of the guess-

Conservation Biology
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Table 4. The numbers of seven species of conifers (>10 em
diameter at breast height) encountered along a series of transects in
the Grant Village, North Fork, Canyon Creek, and Blackfoot- |
Clearwater sites, and the percentages of those used by woodpeckers

Hutto

Table 6. Number (%) of cavity and open-cup nests in each of six
classes of potential nest sites.

" OpenCup - Available

for feeding purposes. Nest Site Cavity Nests Nests (%)*
Broken-Top Conifer 153D 3 (14) 6

Iree Spoci o W""dfgjﬁ"’  Intact-Top Conifer 12 (25) 9 (49 92

ree spectes % use (%, Broken-Top Aspen 24 0 (0) 0
Ponderosa pine, Pinus ponderosa 297 80.5 Intact-Top Aspen 18 (38) 0 2
Western larch, Larix occidentalis 100 64.0 ¢ In Bank, On Ground 1) 8 (38) n/a
Douglasir, Pseudotsuga menziesii 593 47.9 In Shrub ° 0 () 13 n/a
Engelmann spruce, Picea engelmanni 109 23
Lodgepole pine, Pinus contorta G47 0.2 . *Based on a sample of 200 trees along a single, 10-m-wide transect
Subalpine fir, Abies lasiocarpa 172 0.0 in the Canyon Creek site. :

*Percentages differ significantly among tree species (G = 1081, p =
0.000). ‘

species are not the same as those that best predict the
presence of -another. Accordingly, the single variable
that shows the best partial correlation with bird abun-
dance varies widely among species (Table 7).

Discussion

Contrary to what one might expect to find immediately
after a major disturbance event, I detected a large num-
ber of species in forests that had undergone stand-re-
placement fires. Huff et al, (1985) also noted that the
density and diversity of bird species in one- to two-year-
old burned forests in the Olympic Mountains, Washing-
ton, were as great as in adjacent old-growth forests.
These numbers are not an artifact of birds simply pass-
ing through on their way from one adjacént unburned
area to another. Most species we detected were feeding
in the burned forests, and at least a third (36%) of those
detected were nesting therein as well. If the birds were
merely feeding while passing through, I should have de-
~ tected more species and individuals in small burns and

fewer in large burns because the probability of passage -

should decrease with increased isolation from unburried
source dreas. In fact, the presence of a species was

largely independent of burn size; in only two cases
(Townsend's Solitaire [Myadestes townsendi] and Soli-
tary Vireo [Vireo solitarius]) was bird abundance signif-
icantly negatively correlated with burn size, and those
species may indeed have been present in the smaller
burns because of the proximity of unburned forest to
some of the census points. '

Several bird species seem to be relatively restricted in
distribution to early postfire conditions. These include
Olive-sided Flycatcher, Three-toed Woodpecker, Black-
backed Woodpecker, Clark’s Nutcracker [Nuczfmgc?éo—
lumbianal, and Mountain Bluebird [Sialia curru-
coides]. Although none of these species may be consid-
ered an early post-fire obligate in the strictest sense, few
strict obligates-are associated with any habitat (Niemi &
Probst 1990). I believe it would be difficult to find a for-
est-bird species more restricted to a single vegetation
cover type in the northern Rockies than the Black-
backed Woodpecker is to early post-fire conditions. Al-
though it is possible that Black-backed Woodpecker
populations are maintained by source refuges of low
numbers in unbumed forests, it is equally likely that
their populations are maintained by a patchwork of re-
cently burned forests. The relatively low numberts in un-
burned forests may be sink populations that are main-
tained by birds that emigrate from burns when
conditions become less suitable 5-6 -years after a fire.

56

Table 5. The sizes of each of three species of trees used by woodpeckers for feeding purposes in the Blackfoot-Clearwater site.

Tree Diameter at Breast Height (cm)

Tree Status 0-10 1 0-20 20-30 30-40 >40 Significance*
Douglas-fir, Pseudotsuga menziesii

not fed upon 269 180 77 9 0

fed upon 10 70 123 24 10 0.0000
Ponderosa pine, Pinus ponderosa

not fed upon 261 39 17 1 1

fed upon 72 175 48 7 9 0.0000
Western Larch, Larix occidentalis k

not fed upon 16 4 0 0 0

fed upon 11 © 30 3 0 0 0.0001

*Based on G-test of independence between tree size and signs of feeding activity.

Conservation Biology
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ern Flicker [Colaptes auratus}, Steller’s Jay [Cyanocitta '
stelleri), Orange-crowned Warbler [Vermivora celatal, -
and Chipping Sparrow [Spizella passerina]) were most .
abundant in the slightly older bumed forests (10-40
years after fire) (Table 3). Three species (American
Robin, Yellow-rumped Warbler [Dendroica coronatal,
and Dark-eyed Junco) were detected in both early- and
mid-successional burned forest studies 100% of the time.
Thus, burned forests may be of critical importance to a

large number of Rocky Mountain bird species that are ei-

ther relatively restricted to or relatively abundant in :

such forests.

The picture I paint of bird communities in burned for- -
ests contrasts sharply with that painted by other authors
(Emlen 1970; Bendell 1974; Lyon et al. 1978; Niemi
1978; Lyon & Marzluff 1985), who have stated that bird -
communities change little after fire. After a careful re- ©
view of those papers and the papers that those authors !
summarized, however, it is clear that the no-effect con-

clusions have emerged, in part, from studies of low-in-

tensity fires or nonforested habitats and almost always -
from comparisons of one or two study Sites and one or

two controls—far too little replication to draw general
conclusions about fire effects. Most important, however,

the no-effect conclusions are based on composite statis-

tics such as total bird density, species richness, and
within-guild abundances. which hide more than they re-
veal in terms of biological effects of fire on specific spe-
cies.

Bird species that use burned forests occupy a variety
of feeding guilds and most rely heavily on the standing
dead trees for food acquisition. For example, several
birc‘l‘fo__ecms detected in recently burned forests mme
taking advantage of the increased availability of conifer
seeds after cones open in response to fire. Seed eaters
that feed on conifer seeds (especially Clark’s Nut-

cracker, Cassin’s Finch [Carpodacus cassinii], Red

Crossbill [Loxia curvirostra], and Pine Siskin [Carduelis
pinus]) were more abundant in early post-fire habitat
than in any other cover type. and they were signiticantly
- more abundant (Mann-Whitney U = 29,568, p < 0.001)
in the first year than in the second vear following a fire,
when coniferseed resources would have been more de-
pleted. Another feeding group that seems to-depend on
food provided by the burned trees includes the bark-
probing woodpeckers, which eat primarily wood-boring
beetles (Beal 1911). Woodpeckers are clearly respond-
ing to the increase in availability of cerambicid and bu-
prestid beetle larvae (Evans 1964; Komarek 1969; Bock
& Bock 1974; Fellin 1980: Harris 1982; Amman & Ryan
1991), which in some cases are themselves responding
to the increase in availability of unburned wood that lies
beneath the bark of fire-killed trees (Amman & Ryan
-1991). Aduit beetles in the genus Melanopbila are, in
fact, specialized to feed on fire-killed trées and are capa-
ble of using infrared sensors to detect and colonize

Conservation Biology
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burned forests more than 161 km distant (Evans 1964,
1966). Finally, aerial insectivores (Hycatchers, swallows)
relied on standing dead trees as perch sites from which
they sallied into the open air space for their prey.

Because the pattern of relative bird abundances dif
fered among sites, the relative suitabilities of sites praha-
bly also differed among bird species.The same conclu-
sion is suggested by results of the partial correlation
analysis, in which the specific elements associated with
bird abundance differ among species.

Most (77%) of the bird species I detected in bumed
forests were migrants. With concern about declining
populations of migrants (Askins et al. 1990), perhaps
conservation biologists should be devoting more atten- «
tion to the loss of early successional habitats bormn of
“parural” disturbance by investigating the extent to
which such habitats are necessary for the maintenance
of viable populations.

Conservation and Management Implications

The Importance of Stand-Replacement Fires

Fires are clearly beneficial to numerous bird species and
are ‘apparently necessary for some. The same case has
been made for plants, in which some species germinate
and flower only within 1-3 years after a fire and then
bank their seeds for storage until the next fire (Heinsel-
man 1981). Fire is such an important creator of the eco-
logical variety in Rocky Mountain landscapes (Arno
1980: Gruell 1983) that the conservation of biological di-
versity is likely to be accomplished only through the
consgrvation of fire as a process. Fire is in fact *. . .the
only natural agent that is sufficiently widespread, abun-
dant, fast, and regular to hold plant successions in seral
stages on a vast scale and, therefore, to maintain the di-
versity of animal life that is so dependent upon such suc-
cessional vegetation” (Komarek 1966). Efforts to meet
legal mandates to maintain biodiversity should, there-
fore, be directed toward maintaining processes like fire,
which create the variety of vegetative cover types upon
which the great variety of wildlife species depend
(Hansen et al. 1991).

Unfortunately, we are not currently managing the land
to maintain the kind of early successioial seral stages
that follow stand-replacement fires and, hence, many
fire-dependent plant and animal species. Why not? First,
p?c?sl*ribed fires in conifer forests are most often low-
intensity, understory burns that are justified by the argu-
ment that, with past fire prevention, forest composition
is now “unnatural” and that we need to reintroduce a.na-
tive fire regime of frequent, mild, understory bums to re-
store forests and to prevent catastrophic crown fires,
which are “destructive” and “unnatural™ (Biswell 1968;
Alexander & Dube 1982). This justification holds only
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work associated with choosing what to leave is avoided.
This is clearly an area that deserves additional research
attention.

Implications for lee-Tree Harvesting Methods

It is unfortunate that the effect of a timber harvestmg
method on birds (and other vertebrites) is nearly aiways
evaluated in terms of how much the bird commuaity
composition changes from before to immediately after
harvest (Hutto et al. 1993; Hejl et al. 1995). The method
that best mitigates immediate harvest effects (that pro-
duces the least change) is generally viewed as the best
alternative. Instead, maybe managers should favor meth-
ods that minimize deviation not from the bird communi-
ties typically associated with the pre-cut forest, but from
those associated with the series of post- ﬁre successional
communities anticipated n
that particular plot of land. In this light, many of the

“new forestry” thinning practices, which appear favor-
able in terms of mitigating the immediate effects: of cut:
ting, may not represent the best strategy in terms of min-
imizing the impact of timber harvesting on natural
patterns and processes. This is because many of the
newer harvesting practices in mid- to high-elevation co-
nifer forests create structurally artificial stands of; thinned,
trees, which may bring “unnatural” combinations of bird’
species together, eliminate the full range of ser:il stages,| |
and, perhaps worst of all, reduce the prospect of fire in
the future (Gruell 1980). Recent full-page ads by the tim-
ber industry in the northefn Rocky Mountains (for exam-
ple, Missoulian, 24 August 1994, p. A-10), have; in fact,.
emphasized the fire-prevention “benefit” of forest thin-
ning. Such a consequence may be fine at the urban-for-
est interface. It may be a well-intentioned but nusplaced
oal, however, for forested wildlands

— e
result inthe loss.of large trees, many of which are other-:

wise destined to become the kind of snags that many:
primary and secondary cavity nesters depend: on.for!
nesting purposes should a stand-replacement fire occur.
The predominant use of already existing snags by cavity

estérs in burned forests (Table 6) implies that excava-
tion is much easier in those than in the plentiful but oth-

erwise less suitable (sometimes case-hardened) standing, |
dead trees. Because the most suitable nest trees for cav-
ity excavation are snags that are themselves old-growth .
elements, one might even suggest that many of the fire-

dependent, cavity- irds depen fily on for-

ests that burn, but on older forests that burn. Glearly, |

the relationship_between pre-fire forest structure and '

post-fire bird communities deserv attention.

A comparison of the bird communities in recent
clearcuts and recent burns (Fig. 1) reveals a fair amount -
of similarity in the face of some important differences -
between the two cover types (Table 3), due primarily to -
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the presence of standing dead trees in the burned sites,
which are used for feeding and/or nesting purposes by a
large number of bird species (see also Davis 1976). I
found an even greater overall similarity between clear-
cuts and burns that are in mid-successional stages, sug-
gesting that, when considered over all post-harvest suc-
cessional stages, clearcutting may come- closer to
matching the natural patterns of bird occupancy on a \A .
patch of Iand than do ‘many (or most) other cutting prac-
tices. T must reijterate, however, that the relative abun-,
dances of many species differ quite markedly between
recently burned and recently cut forests. Even in mid-
successional burns and clearcuts, which showed 2
greater relative similarity in bird-community composi-
tion than the earlier stages did, there were still signifi-
cant differences in the absolute abundapces of-a-large
aumber oFindividual species (for example, campaze the
two abundance estimates for Calliope Hummingbird,
Red-naped Sapsucker [Sphyrapicus nuchalis), Clark’s
Nutcracker, and -Cedar Waxwing [Bombycilla cedrorumy).
Therefore, even though the bird communities in
clearcuts begin to look similar to those in fire-disturbed
forests after a decade or two (Fig. 1), the bird communi-
ties are still quite different (in an absolute sense) from
those that occur after a natural fire. Perhaps the best al-
ternative to traditional harvesting methods in forests
that evolved under standard-replacement fire regime
may be to conduct some sort of partial harvest, after
which the remaining forest would be burned lethaily.
Fire (and its aftermath) should be seen for what it is;
naturdl process that creates and maintains much of f]
variety and biological diversity of the Northern Rockie
Most “current curting practices nejther create lai

amounpts of standing dead timbernor allow forests to ¢y-

cle through stages of early succession that are physiog- ,
nomicalty-simitar toTHOSE that follow stand-replace t

mm/‘ﬁé !
with their cutting practices in those forests that evolved
under stand-replacement fire regimes, traditional land-

management practices will not achieve the goals of eco- i
system management.

7~
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ABSTRACT

PEFINING ELK SECURITY:
THE HILLIS PARADIGM

Elk vulnerability may be reduced, and hunter opporzumty may-be zncreased by providing security areasfor elk during
the hunting season. We define security area reqzarements for land managers so that imber harvest decisions can reflect

elk security needs.

To provide a reasonable level of bull survzval each security area must be a nonlinear block of hiding cover > 250
acres in size and > one-half mile from any open raad Collectively, these blocks must equal at least 30% of the analy-
sis unit. Vegetation density, topography, road. access, hunter-use patterns and elk movements are variables that must be
considered when applying these guidelines. Examples are provided that zllustrate how the security guidelines are applied

in the field.

INTRODUCTION

Timber harvest affects elk vuinerability by ckanging
the structure, size, juxtaposition and accessibility of
security areas. Biologists have recently provided workmg
definitions of “security,” “security area,” and “elk |
vulnerability” (Lyon and Christensen 1990). However
elk and timber managers still await research answers to
current questions such as: “How large must a cover block
be to provide effective security, how far must a security
area be from a road, and how 'much of the area shoiild
provide security to meet elk vulnerability objectives?”

We developed guidelines for retaining elk security
areas west of the Continental Divide in Montana. We
suggest that the concepts presented here could assist
managers in providing security areas elsewhere. We also
hope this stimulates constructive criticism ‘and research
that improve the guidelines.

Special thanks go to S. D. Rose-for helpful editorial
comments. J. E. Firebaugh and R. E. Henderson provided
technical reviews of the manuscript. We thank O. L.
Daniels and C. W. Spoon for supporting development and
application of these guidelines.

STUDY AREA

We devised guidelines applicable to the situations we
know in the Clark Fork River drainage (excluding the
Flathead River drainage). The area is characterized by
steep slopes extensively forested by ponderosa pine,
Douglas-fir, lodgepole pine, western larch and subalpine
fir. Average elk populations and hunter numbers are at
30-year highs in the area, while the average bull/cow ratio
observed by Montana Department of Fish, Wildlife and
Parks (MDFWP) biologists in early spring has declined
during the same period (MDFWP, Missoula, unpubl.

1. Michael Hillis, Lolo National Forest, Building 24, Fort Missoula,
Missoula, MT 59801; Michael J. Thompson, Montana Department of
Fish, Wildlife and Parks, Missoula, MT 59801: Jodie E. Canﬁeld,
Deerlodge and Helena National Forests, Townsend, MT 59644¢ L. Jack
Lyon, Intermotmtain Research Station, USDA Forest Service, Missoula,
MT 59807; C. Les Marcum, Forestry School, University of Montana,
Missoula, MT 59812; Patricia M. Dolan, Lolo National Forest,,
Missoula, MT 59801; David W. McCleerey, USDI Bureau of Lar‘d
Management, Missoula, MT 59801

data)., The majority of elk habitat in the area is managed
by the Lolo, Bitterroot and Deerlodge National Forests;
although substantial portions are owned by Plum Creek
Timber Company, Champion International Corporation,
other private landowners, Montana Department of State’
Lands and USDI Buzeau of Land Management.

MANAGEMENT OBJECTIVES

Lonner and Cada (1982) proposed that, “hunting
recreational opportunities are good when hunting season
lengths are relatively long, harvest rates are uniform, and -
rules and regulations few. The present 35-day general
elk-hunting season in Montana permits a diversity of
choice [for hunters] with regard to time, weather condi-
tions, hunter dengity and area. A lengthy hunting season
has little meaning if the majority of the harvest occiirs in
the first few days.”

Nine years since Lonner and Cada’s (1982) contribu-
tion, MDFWP and the three national forests within the
study area formally share the following objectives: 1)
maintain the current, relatively unregulated, 5-week
hunting season; 2) distribute the bull harvest evenly over
the entire hunting season; and 3} maintain a desired level
of mature bulls in the post-hunting season population
(For. Plan, Lolo Natl. For., 1986; For, Plan, Bitterroot
Natl, For., 1987; For. Plan, Deerlodge Natl. For., 1987;
Draft Elk Manage. Plan, MDFWP, Helena, 1991). We
developed guidelines to meet these objectives.

The agencies have decided to maintain habitat
security levels that allow desired numbers of bull ¢lk to
escape harvest, rather than impose more restrictions on
hunters (e.g., shorter hunting seasons, antler-point
restrictions, limited licenses). The recreational opportuni-
ties resulting from this type of management are becoming
increasingly rare nationwide (Anon, 1988).

DOCUMENTATION

‘We developed guidelines from the following back-
ground of knowledge:

1. Elk behavior changes in response to the hunting
season (Marcum 1975; Morgantini and Hudson 1979,
1985; Canfield 1988; Lyon and Canfield 1991).
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2. Elk avoid areas adjacent to roads with vehicular g
raffic, especially during the hunting season {(Marcum
1975, Perry and Overly 1976, Lyon 1979, Irwin and Peek
1983, Lyon 1983, Lyon et al. 1985 Lyonand Canfield 199 1).

3. Elk spend more time in dense cover during huntin
season than they do before the hunting season (Marcum |,
1975, Irwin and Peek 1983, Canfield 1988). Large cover
blocks contribute to security more than small M“T
(Canfield 1988, Lyon and Canfield 1991). S

4. Elk movements generally are confined to habltats
within a traditionally used home range (Edge et al 1985,
Lyon etal. 1985, Edge ctal. 1986).

5. Road closures may either increase or decrease elk
vulnerability depending upon the influences of cover,
topography and hunting pressure, both within and adjacent
10 a security area (Basile and Lonner 1979 Lyon et al.
1985).

SECURITY-AREA GUIDEL]NES
How Large Must a Cover Block Be?

Larger is better—To meet the hunting opportunity
objectives outlined hére, managers should strive to retain,
perpetuate, or replace the largest security areas possible. |
‘We assume that as security areas increase in size, elk
become harder for hunters to find, and liberal hunting
opportunities become less costly in terms of elk vulnerabﬂuv.

Minimum size—In the lower Clark Fork dramage,
conditions are favorable for elk to elude hunters: cover i§
dense, terrain is steep, and forest communities are largely
unfragmented. Lyon and Canfield (1991) foundithat elk in
this area selected for large, connected, vegetation commu
nities (i.e., forest blocks of similar canopy structure), All
other factors held constant, 236-acre unfragmented
communities met minimum security requirements for 60%
of the radioed elk. For the purposes of these guidelines,
_25Q agres appears to be the minimum-sized area for -
providing security under favorable conditions; under less
favorable conditions, the minimum must be >250 acres.

Variables to consider—Effective security areas'may
consist of several different cover-types if the block is |

relatively unfragmented. For example, regenerated cutting

units that provide reasonable cover mi und within

an effective security area (Canfield et al. 1986). .Among
security areas of the same size, one with the least amonnt
of edge and the greatest width generally will be the most
effective. Rugged topography may increase security if it
substantially decreases the accessibility of the area to
hunters. Wallows, springs and saddles may require more
cover than other habitats because both hunters and elk
recognize and target these destinations.

How Far Must a Seeurity Area Be |
from a Road?

Minimum distance—Generally, security areas
become more effective the farther they are from an open
road. Considering documented road-avoidance by elk

(Lyon 1983, Lyon et al. 1985), the minimum distance
between a security area and an open road should be one
halfmile. The function of this > one half mile “buffer” is
to reduce and disperse hunting pressure and harvest that is
concentrated along open roads (Daneke 1980), Failure to
accomplish this function will reduce the effective size of
the security area and may render it ineffective.

Road design considerations—Road-design
features may inadvertently turn designated security areas
into hunter destinations. For example, traitheads, mrnouts
and/or parking areas int close proximity to security areas
will concentrate hunting pressure in the vicinity and
increase €lk vulnerability. Similarly, open roads located
both above and below a security area on a slope will
encourage hunters to walk through the security area.

Cover and terrain—When cover is poor and terrain

entle, it ma uire 3 distance >one half mile from
ogen roads before security is effective. In such situations,
hunters may identify the security area from the road, and
the gentle terrain will deter few hunters from hiking.
Conversely, if the security area is hidden or difficult to
reach from a road, elk may find security in sitvations <
one half mile from an open road.

Closed roads—Roads may be closed (to motorized
travel) to provide security and a buffer between security
areas and openroads. However, the minimum distance
between open roads and security areas increases as
lossdroad densities Tncrease, within bofh the security &1
area and buffer. Closed roads located within security
areas may increase elk valnerability by providing hunters
with walking and shooting lanes. Use of horses and
increasing use of mountain bikes by hunters on closed
roads allows them better access and increases elk vulner-
ability, compared 1o unroaded habitats. Therefore, roads
within security areas should be kept to an absolute
minimum.

How Mueh of the Area Should
Provide Security?

Analysis unit—First, a standardized “habitat analysis
unit” (Lyon and Christensen 1990) must be described. To
be biologically meaningful, analysis unit boundaries
should be defined by the elk herd home-range (Edge et al.
1986), and more specifically by the local herd home- 4
range during hunting season. Typically, the hunting
season home-range mcludes the local herd transitional-
range and at least the upper edge of winter range. These
boundaries should be verified in advance by radio
telemetry, particularly where elk vulnerability is at issue.
Without telemetry data, biologists should test their home-
range predictions against the experience of reliable local
hunters and outfitters. Analysis units should not be
adjusted for land ownership; instead, they should reflect
the cumulative habitat conditions perceived by elk.

Minimum amount of security—Our collective
experience suggests elk vulnerability increases when less
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_than 30% of ar analysis unit is comprised of secufity

areas (Cantield 1991). Where bull survival objectives are
high, it may be necessary to retain greater than 30% of the
analysis unit in security.

Spatial arrangement—In conjunction w1th consnier—
ing “how much security,” it is critical to consider spanal
arrangement of seciirity areas across the Iandscape The
arrangement should provide for the habitat needs of elk
through the 5-week hunting season (e.g., forage and
water). Providing security only on dry, harsh, steep
slopes may allow elk to avoid hunters early in hunting
season; however, it is unlikely that elk will stay in‘harsh
sites for extended periods (Marcum 1975). Further,
security areas should cover a wide elevational range so
they are available to elk under various weather conditions
{e.g., security areas at high elevations may be unusable by
elk during periods of deep snow). : ;

A few large, or several minimum-sized, secumy
areas may comprise the same combined pmpomon of an
analysis unit. The best balance between security-area
sizes and numbers for an analysis unit will result from
creative thinking firmly based on knowledge of IocaI elk-
movement and hunung patterns. g

APPLICATION OF THE MANAGE-
MENT GUIBDELINES

‘We suggest that security areas should be > 250 acres
in size, > one half mile from an open road, and should
comprise > 30% of a valid analysis unit. Unquestioning
adherence to these guidelines may lead to serious misap-
plications and should be avoided. We believe the !
guidelines are properly applied when used to cornpare
relative security levels in an analysis unitiover time or to
compare and evaluate the cumulative impacts of various

timber-harvest alternatives on security. These guidelines
represent minimurns and do not necessarily justify
reducing security to meet these levels (i.e:, if 50% 'of an
analysis unit is security, do not assume that 20% of the
unit is excess security).

Inferences from detailed knowledge of a Iocal elk
herd—such as that typically obtained by radio telem-
etry—should override these management guidelines
whenever discrepancies occur. For example, radiged elk
have shown us site-specific exceptions where security is
provided along highways or in small cover-blocks that
hunters do not find. Similarly, traditional migration
corridors and other elk concentration areas, if known, may
deserve special considerations that are not covered by
these guidelines (USDA 1991). :

A comprehensive, sustained Umber—management
planning effort is required to obtain the greatest benefits
from these guidelines. Radio-telemetry data should be
collected > 1 before year preparing alternative manage-
ment strategies, and it may take > 1 year to budget and
prepare for a projected telemetry effort. Future timber
harvest rotations, and recruitment of new security areas,
should be projected to evaluate the best options for any
proposed timber sale. Proposed timber harvests iniremote
and heavily Torested analysis units should be carefully

approached because the rare opportunity exists to retain
elk security by design in these units, rather than by default
as dictated by past logging practices.

In analyzing security requirements for a specific area,
interpretation of the guidelines is needed to ensure that
the result makes biological sense for local conditions,

The point of designating elk security areas is not to meet
some generalized guidelines, but to provide functional
habitat. - ,

‘We present examples of actual management problems
we haveiaddressed, to illustrate: 1) guideline adjustments
that made designated security areas reflect reality, and (2)
provisions for meeting present and future security needs.

Example 1

The Sequoia-Brewster area lies about 20 miles from
Missoula. The area’s entrance road ends at a gate on level
terrain (Fig. 1). The ease of walking in the area and the
concentration of hunters at the end of the road suggested
to us that an area only one half mile from the parking area
would not provide adequate security. Therefore, the
buffer between the parking and security areas was
increased to 1 mile.

SECURITY
AREA

COVER

Figure 1. Sequoia-Brewster area, showing the relation-
ship of security 10 an open road, recognizing the
trailhead, level ground, and concentrated use. The one
half mile zone was increased to 1 mile,
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wrong place. This made bulls especially vulnerab]e

Predictably, the bull/cow ratio of this elk populanon is
extremely low. After the 1989 hunting season, this'ratio had
declined to 3:100 (J.E. Firebaugh, MDFWP, Missoula, pers.
commun.), suggesting that bull mortality due to hunting is
very high.

To recover security in this analysis area, we ﬁrst
proposed to decrease hunter access 1o the hlgh-elevauon
basins by closing entry roads near the points where they
cross the divide from the west (Flg 3). Second, to:allow
recovery of large cover-blocks in the productive, lugh-
elevation basins, we developed a long-term strategy for the

¢3 HARVEST UNIT
RECOVERED

UNIT

SECURITY
AREA

SECURITY
RECRUITMENT AREA

PROPOSED
ROAD CLOSURE

Figure 3. Sapphire Divide area, showing designated
Security recruitment areas and roads proposed for:
closure. Note how the past harvest pattern has frag-
mented cover.

spatial arrangement of timber harvest: deferring timber
harvest in designated Iargc blocks (Fig, 3) to allow
contiguions areas to regain cover at the same time, and
reduce the area’s fragmentation. Third, future timber
harvests will be designed to minimize fragmentation by
concentrating logging in small areas not currently
providing security. The initial logging entries will revisit
previously logged land, joining (in effect) the scattered,
recovering units (Fig. 4). This will create a block of
yecovered catting-units that will provide the next genera-
tion of security, totalling about 25% of the analysis unit
by the year 2000.

p=e,  SECURITY

-« ROAD
“m ./ RECRUITMENT AREA €3 HARVEST UNIT
*%. , PROPOSED RECOVERED
“es* ROAD CLOSURE UNIT
. PROPOSED SECURITY
 HARVEST AREA

Figure 4. South Sapphire Divide area, showing a
clustered timber harvest strategy designed to create a
large block of future security. Note how proposed cutting
units are adjacent to recovered harvest units.

CONCLUSIONS

During the last year, these guidelines were applied to
nine elk herd-units involving 14 timber sales. Two
disturbing trends were discovered. First, most herd units
already had less than the minimum 30% security due fo
past timber harvest; in many of these cases, there were
strong indications that bull survival was declining or at
risk. Second, even in situations where security was
substantially less than 30%, all remaining security stands
were targeted for timber harvest. This indicates that
timber harvest decisions made over the next few years
will potentially severely impact remaining security and,
ultimately, hunter opportunity.

Additional research is needed to test and refine these
guidelines. However, based on the rapid, apparent
decline of security, it is critical that we begin applying
these guidelines immediately. Planning must not only
address the quality and spatial arrangement of existing
security areas, but also must provide for the regeneration
of replacement security areas where a sustained timber
harvest is desired.
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Cal Fire burns next to Bald Eagle nest, eaglets die 6/5/22, 6:58 PM
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Cal Fire burns next to Bald Eagle nest, eaglets die

What has happened over the past several iy'ears to a bald eagle nest east
artide of Red Bluff, California illustrates what is occurring because of these
exemptions from any oversight Tﬁ'efearf r‘e< is—beingexpfoitécf to the

k4

rkos.com%2Fstory%2F20.
Cal-Fire-burns-n{
+Fire+hbums+next+to+Baldy

Hwy 36, east of Red Bluff. The eagle nest is to the right (south
side). This is the roadside Cal Fire has burned i 2020 and
2021 when the eagle nest was occupled. There ks little reason
to bisrn here, and mary reasons not to.

The eagles” nest to the south of the highway, drded in red.

. Parent eagle with young eaglet in front (fittle grey head) in nest tree, April 2022,

Local residents have been watching this nest since 2020. A photographer
from Red Bluff was going out to the nest every day in 2021. At the end of
May, the photographer saw a notice that there was going to be a control

burn by the nest in a few days. She contacted a local eagle group, who
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Cal Fire burns next to Bald Eagle nest, eaglets die

called Cal Fire to tell them about the nest Which was occupied by two
young eaglets. The eagie group lefta message and received a message
back from Cal Fire saying their biologist sdxd it was fine to be:burning
near the nest. The eagle group called back to get the biologist's name,
but received no answer then or later. It wasn't “fine”.

The burn was done on June 1st. This nest lS Yap‘proximately 100 feet down

a ravine from the highway. The eaglets were probably only 6-7 weeks old,

4 or 5 weeks from being able to fly.

The photographer was standing next to the nest during the burn and
taking photographs. The Cal Fire people were slightly to the east of the
nest. The smoke and flames can be seen on the south side of the
highway, on the same side as the nest.

Ca!Fnbmﬁngnmmeagenst,mtﬂwmmcoi:kb&ngmmbymmipmanm
and burning tmnecessarity?

The photographer went to check the nest a few days later and saw one
adult perched above the nest, but could see no eaglets.

The next morning, the photographer took a photo which shows a dead
eaglet hanging from the nest. The photographer contacted me (Marily

Woodhouse from Defiance Canyon Raptor Rescue). We went to search

for the other eaglet, in the hope it was still alive.
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Cal Fire burns next to Bald Eagle nest, eaglets die

Dead eaglst hanging from the aest

Both the adults were at the top of the tree;] above the nest. | went down
the ravine to the nest tree to walk around beneath it to search for the
second eaglet and the adults stayed in the tree top. | walked to the
southeast side of the tree and locked up and saw the other eaglet
hanging dead in the tree, below the nest about 10",

Thesecmdeaﬂet.deadbdmﬂlemst.

We reported the deaths to US Fish and Wildlife and CA Department of
Fish and Wildlife, but never received any notification of any action taken.

A State Wildlife Health Lab biologist wrote to us later that:

"A bird’s respiratory system is more sen%itfive to toxins, including
smoke, than a mammal’s respiratory system This is because birds
have a higher oxygen demand than manim’)als and a bird's lungs are
10 times more efficient at capturing oxygen. The rapid efficiency of
gas exchange in bird lungs makes them fm‘dre susceptible to inhaled
toxic agents, including smoke. Inhaled toxins, such as smoke, can
cause irritation and damage the respiratory system. It also can
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Cal Fire burns next to Bald Eagle nest, eaglets die

compromise the immune system, makilfl‘g“the bird more susceptible
to infections. This is especially true in ybung birds in the nest that
are unable to escape the smoke. Smoke inhalation toxicity in birds
is caused by irritant gases (aldehydes, hydrogen chloride, and sulfur
dioxide), particulate matter, and nonirritant gases (carbon
monoxide, carbon dioxide, and hydrogen cyanide) released by
combustlon "

There was a burn done next to the Dales Station nest in 2020 also. | was
called upon to rescue an eaglet who got O{;Jt‘ of the nest before he could
fly that year. It was several days before th{e"bum was done that year, so
he was away from the nest when the bum?ofccurred. His sister was still in
the nest during the burn. | received a call from Dales Station, less than a
mile from the nest, in August,; 2020 about ?n’~eag!et who had been on the
ground for 3 days, standing next to a shallidwpool of Paynes Creek. My
determination was that it was the female ﬁer the nest. She was open-
mouthed breathing with a raspy noise. Shé:’ died a few hours after she
was caught and transported. The Wildlife l.%ab, report said: "This was a
juvenile female in poor nutritional condition with no fat reserves and
minimal pectoral muscle development. lnt:érnally, there was evidence of
an extensive infection. The visible infectiori:resembled avian tuberculosis
which is caused by the bacterium Mycbbaéte‘rium avium. It's widespread
in the environment in soil and dust and is gjsuaHy an opportunistic
infection. Depending on where the lesions!are in the bird, gives an idea
of how it entered the body. The lesions in-this bird were primarily in the
air sacs suggesting it was inhaled.”

The male who had been in care was released in 2020. A first year eagle
was seen back at the nest in 2021. Judging“by his and the aduits’
behavior, it was the male who was in care away from the nest during the
burn in 2020.

| had occasion to contact Cal Fire
in February 2022 about another
issue. | had just been informed
that the Dales Station bald eagle
nest was occupied, so mentioned
it in the hope of preventing
another burn next to the nest. Cal
Fire and its employees are public
servants. It is their job to uphold
state and federal laws, which
include protection of wildlife, but
the answer from a Cal Fire
employee

mmmm;mfbe’smmbwnmm which
pmbahlymedhsnu.

mméyabammmm“anymmm

contained only dismissive,

condescending remarks, clearly refusing to take steps to ensure any
protections were implemented.

https://www.daikaos.com/stories/2022/4/15/2092201I-Cal—Fire-burns-next-to—éald-Eagle'-nest-eaglets-die

6/5/22, 6:58 PM

tups: wiplsa, onflict-native?
ms=NAT_EMR_Ukraine_StaticRtblci=GiBGy70ZE8-
HiZYdIXD-
XXRUGHKoPEXdLW7HIFxsSHISNSCCn1Qozrf3tNmQoSP7AGE
Hf2YdIXD-

XXRUOAKOPEXdLWItFxsShISNSCCn1 Qozrf3tNmQo8P7AQ)

(httpsy/ftrack getjointstipportphis.comf403b998-abu3-
4880-8f63feeB52a8b8b72
Sne=dallyk058£lte id=19468aitte=Do%27s+And+Don%27ts
5% C2%A08piatft p&carnpaign id=15
HszdD(D-
XXRUOAKoPEXdLWTJiFxsShfSnSCr1VAcONLuSZjHo6qAQ#th
Hf2YdIXD-
XXRUOAKoPEXdLWTJFxsShiSnSCr1VAoONLUSZIHOEGAQ)

Do's And Don'ts For Pain-Free
Knees

Lower Joint Paln] Sponsored (hitps://popup-taboota.comk

snsdalivkuifmitecitat Gk tor ISR PRy T 21
Memm&v‘aﬁomFMop&Gmpa@_ka 5
HfZYdIXD-
ORUGEKoPexdLW7iiFxsShiSnSCriVAcoNLuSZjllo6qAQ#Th
HfzYdiIXD-
XRUCAKoPRXAL W7JIFxsShiSnSCr1VAGoNLUSZlo6qAQ)

Yes we can get gun

control passed in the

Senate

Daity Kos
{hitps://www.dailykos.com/story/2022/6/5/2102278/-Yes-
we-can-get-gun-controk-passed-in-the-Senate)
(hittpsy//wwew.dailykos.com/story/2022/6/5/2102278/Yes-
we-can-get-gun-controk-passed-n-the-Senate)

Let's start assigning
blame for mass
shootings where it real...
Daily Koe

Aaihvl

it-reaily-

ty '2022/6/5/2102394/ Let-s-
star igning-blame-fc gS
belongs-A-well-regulated-Militia)

(https:/A dailyk yl2022/5/5/2102394/ Let-s
star bl vhere-it-really-

belongsA—weﬂ-regulated-Mima)

The Ferrari of Kitchen
Knives Now 50% Off
(https//ﬂux.;usnceamz.mmf!
flux_fts=tllqaipqoipaaliz
Hi2ydIXD-
SXRUGHKOPEXdLWZJI FxsShfSnSDI2VMo3Y71q8LU-
6FY&campaign_name=%5BChrisR%SD++HonjoMudler~
+EN*~*€272HID(EHEH~*%5BNIWSEW -~

ptpcdsf23dacam

+Cookil source=Tabook paign=1884189
Hi2ydiXn-

ORUOAKOPxdL WTjIFxsShISnSDE2VMO3Y7IqBLU-6FY)
Gmszllﬂux.jusmmw

fiec_frs=tigaipqoi] apailptgipiacptpd9f23dacam
HizZYdDD-

KXRUDGKoPgxdLW7JIFxsShiSnSDRVMa3Y7in8Lu-
6FY&campaign_name=%5BChrisRISD+-+HonjoMiller+~
HEN+462724-+internat+965BAMasa%S Dn+DT+
+Cooking&utm_source=Taboolagutm. campaign=188418%
HE2YdXD-

XXRUGKoPEdL W7HIFXsShiSnSDtZVMo3Y7IqeLU-6FY)

How To: Boost Prostate

‘Heatlth (Do This Daily)

ProstaGenix
(https/fvol.prostagenix.com/aZaef871-eca9-4680-bd28-
6525222909782cake-aff-
id=108utm_campaign=186138228am_medium=display2«
18468&umm_content=34259374348platform=Desktop&title
ad-id=15bic=GiBEY70ZEB-HizYdIXD-
XXRUOBKOPEXILWIIFXSShiSnSCTKOloS6MZ1 Z0cgtRB#tbic
Hf2YdIXD-

XARUDGKoPEXALWTiFxsShiSnSCTkOlostmZ 1 ZOcgtRB)
(https/ivol prostagenix.com/a?zefB71-ecad-4680-bb28-
6565222909782cake-aff-

Page 6.of 11



% Recommend 22

Cal Fire burns next to Bald Eagle nest, eaglets die

Many letters, calls, and emails have ensued since February (most
unanswered). | made maps from Cal Fire's!own fire database showing
how rarely the area around the nest has burned. The ravine area there is
extremely rocky and is grazed by cattle. And then there are the State and
Federal laws that protect nesting birds. Still, Cal Fire will not commit to
refrain from burning by the nest again this year.

Last week a biologist from a PG&E contractor company working in
Greenville (2 town that burned in the Dixie fire last year) called Raptor
Rescue because they wanted us to take eggs from a nest in a tree they
wanted to cut down. | explained the multitude of reasons that was a bad
idea, along with it being ilegal for them to'do. The man said “We have an
exemption”. How many nesting birds are being destroyed in California
due to these stupid, thoughtless exempt:ons and the complete lack of
oversight which is occurring?

There have got to be protections enforced: Apparently that won't happen
without widespread public outrage.

Here are some state employees to contact'if you will help tell them there
is a problem with their practices:

George Morris, Cal Fire Northern Region Unit Chief (530) 224-2445 (They
would not give out his email address)

Dave Russell, Cal Fire Tehama/Glenn Unit Chief (530) 528-
5199 dave.russell@fire.ca.gov

Tina Bartlett, Regional Manager CDFW, (530) 225-
2300 tina.bartlett@wildlife.ca.gov

People often focus on individual species, but we believe every species is
important, whether it is on a man-made fist or not. Habitat
fragmentation and loss have significant impacts on wildlife. Defiance
Canyon Raptor Rescue works to rescue, rehabilitate, and return raptors
to their wild lives, along with our work to protect watersheds and forests
of California.

www.thebattlecreekalliance.org (http://www.thebatdécreekaIliance.org/)

This content was created by a Daily Kos Com}nunity member.

Make YOURvoice heard!
Login (/login) or create an account (/signup).

f Share

https:/fwww.dailykos.com/stories/2022/4/1 5/2092201/-Cal—Fire-burns—next—to-éald—Eagle-nest—eaglets-die

6/6/22, 6:58 PM

id=108a1tm_campaign=186138228tm-medivm=display&:
1946&utm_content=3425937434&platform=Desktop&tite
ad-id=158thlG=GiB6Y70ZEB-HzZYdIXD-~
SXRUOdKoPgxdL Wi FxsShiSnSCTOles6mZ1 20¢gtRBé#thic
HfzZYdIXD-

XXRUGAKoPgxdL W7HiFxsSHSnSCTkOlos6mZ120cgtRE)

nhn'?
rg;d—asszsa&gdwasymzeamzvduo-
XXRUOAKoPExdL W/l FxsShISnSCoqVYoq52pti7x-
VUsH#thiGGiB6y70ZEB-HfZYdIXD-
XXRUOKoPxdLWTIFXsShiSnSCaQVYoqS2pti7X-vise)

Mobility Scooters Are More
Affordable Than Some Might...

op v P

(https://popularsearches net/index.php?
rgid=1692588gdid=GIBGy70ZEB-HizYdIXD-
XXRUOAKoPEXdLWZJIPasShiSnSCoqVYoqs2ptf7X-
vUs#thlcGiB6y70ZEB-HIZYOIXD-
XXRUOAKoPExdL W7 RXSShSnSCOqVYoq52pti7X-vis)

Tweets of the Weok May
28-Jun 4 2022
Dally Koz
(https</ivww.dailykos.com/story/2022/6/5 2101160/
Tweeqs-of—the-Week-May-zs-jun-d-ZOZZ)

AW IStory/2022/6/5/2101160/-
Tweets-of-the-Week-May-29-4un-4-2022})

Explaining Things to the

Families, Calmly and

Rationally

Dally Kos.
(hetpsu/ivaww.dailykos.com/story/2022/6/5/2101391/-
Explaining-Things-to-the-Families-Calmiy-and-Rationally)
(httpsy//www dattykos.com/story/2022/6/5/2101391/-
Explaining-Things-to-the-Families-Calmiy-and-Rationally)

Americans Are Replacing
AC's With This Tiny
Cooler

NewTech
(httpsllacZOZZ@dgeis.comﬁ

HszleD-

XRUOKoPExdLWTIFxsShiSnSCtnFgon8St. auB80cCSAQRY
HfzYdIXD-
XXRUOAKoPgxdLWTiiFxsShfSnSCinFgon8St,_auB0cCSAQ#t
Hf2YdiIXD-

xXRUOdKoPydLVWJI FxsShfSnSCmFgonBSL_auB0cCSAQ)

2022 com?

icans: Re

p28site=daltykosBsite, id=154641it icans+AretRe
HE2YdIXD-
XXRUDKoPEXALWTNRXSSHISNSCNFEon8SL_auB0cCSAQSY
HE2YdIXD-
XXRUDAKOPEXALWIFXSSHESASCtnFgon8SL,_auB0cCsaQ#t
HEYAIXD-
XRUODKOPExdLWTIFXSShESSCnFgonaSL,_auB0cCSAQ)

Renowned PhD

Economist who cailed

the 2008 crash makes...

‘The Legacy Report
(https//tracklegacyck.com/3b058580-5138-40¢2-8225-
S6c5472964407
site=dailykos&site_id=1946&title=Renowned+PhD+Ecanon
HfzYdIXD-

XXRUOKOPgxdLWTRFxs5hiSnSCit T4022rbvPibavTb#tblcic
HizZYdIXD-

XRUGHKOPEXALWTJIFXSSSNS(I1 T4022rbvPibavib)
(bttps//track legacydk.com/3b058580-5138-40¢2-8225
565472964407
site=dailykos&site_id=1946&ttle=Renowned +PhD+Econon
HEYdIXD-
XXRUOGKOPExdL W7t PxsShiSnSti1 Tdo22rbvPibavib#tblcic
HfzYdIXD-

XXRUOcoPgxdL WZHFxsShfSnSCi T4o2ZrtnPibquib)

(httpss//popularsearches.net/index.php?

Page 7 of 11



*

Petition to List the Pinyon Jay (Gymnorhinus cyanocephalus)
as Endangered or Threatened Under the Endangered Species Act

Photo: Mike Lewinski, Taos, NM

Submitted to the U.S. Secretary of the Interior
acting through the U.S. Fish and Wildlife Service

April 25, 2022

Defend¢rs of Wildlife




NOTICE OF PETITION
April 25, 2022

Deb Haaland

Secretary of the Intetiot

U.S. Department of the Interior
1849 C Street NW
Washington, DC 20240

Martha Williams

Director

U.S. Fish and Wildlife Service
mattha,_willlams@fws.gov
fws_director@fws.gov

via email
Dear Secretary Haaland:

Pursuant to the Endangered Species Act (“ESA""), 16 US.C. § 1533(b), the Administrative
Procedure Act, 5 U.S.C. § 553(¢), and the ESA’s implementing regulations, 50 C.F.R. § 424.14,
Defenders of Wildlife formally petitions the Secretary of the Interior to list the Pinyon Jay as an

endangered or threatened species and to designate critical habitat concurrent with the listing. 50
CER §424.12.

This Petition sets in motion 2 specific process, placing definite response requirements on the
Secretary of the Interior and the U.S. Fish and Wildlife Service (“FWS”), by delegation. Specifically,
FWS must issue an initial finding as to whether the Petition “presents substantial scientific or
commercial information indicating that the petitioned action may be warranted.” 16 U.S.C.
§1533(b)(3)(A). FWS must make this initial finding “[fJo the maximum extent practicable, within 90
days after receiving the petition.” Id. Petitioners need not demonstrate that listing or reclassification
is warranted; rather, petitioners must only present information demonstrating that the petitioned
action may be watranted. While petitioners believe that the best available scientific and commercial
data demonsttates that listing of the Pinyon Jay as endangered is in fact warranted, there can be no
reasonable dispute that the available information indicates that listing this species as either
endangered or threatened throughout all or a significant portion of its range may be warranted. FWS
must promptly make an initial finding on the Petition and commence 2 status review as required by

16 US.C. § 1533(b)(3)(B).

As required by 50 C.F.R. § 424.14(b), Defenders provided written notice (via email) to the state
agencies responsible for the management and conservation of the Pinyon Jay on March 16, 2022,
more than 30 days prior to the submission of this Petition. A copy of the notice accompanies this
Petition. See 50 C.F.R. § 424.14(c)(9). We anticipate that, in keeping with 50 C.F.R. § 424.14(f)(2),
FWS will acknowledge the receipt of this Petition within a reasonable timeframe. As fully set forth
below, this Petition contains all the information requested in 50 C.F.R. § 424.14(c)~(¢) and 16 U.S.C.
§ 1533(e). All cited documents are listed in the Literature Cited section; electronic copies of these
documents accompany this Petition; and pinpoint citations to these have been provided where
appropriate. See 50 C.ER. § 424.14(c)(5)—(6).



Petitioner Defenders of Wildlife (“Defenders™) is a non-profit conservation organization dedicated
to the protection of all native animals and plants in their natural communities. Defenders’ 2019~
2028 Strategic Plan identifies keystone species as one of several key groups of species whose
conservation is a priority for our organization’s work,' and has been working to protect the Pinyon
Jay for yeats. Defenders uses science, education, litigation, and research to protect wild animals and
plants. Known for our effective leadership on endangered species issues, Defenders also advocates
for new approaches to wildlife consetvation to protect species before they become endangered. Our
programs reflect the conviction that saving the biodiversity of our planet requires protecting entire
ecosystems and ensuring interconnected habitats. Founded in 1947, Defenders of Wildlife is a
501(c)(3) membership organization with nearly 2.2 million members and supporters.

If you have any questions, please feel free to contact us via the information contained in the
signature blocks below. )

Sincerely,

Patticia Estrella

New Mexico Representative
pestrella@defenders.org
(505) 395-7334

Bryan Bird

Southwest Program Director
bbird@defenders.org

(505) 3957332

Petitioner

Defenders of Wildlife
1130 17th Street NW
Washington, DC 20036

! More information on Defenders’ work is available at https:// www.defenders.org and Defenders’

2019-2028 Strategic Plan is available at https:/ /defenders.org/sites/default/ files /2019-
06/Defenders-of-Wildlife-2019-2028-Strategic-Plan.pdf.
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Figure 4. Sutvey-wide population trajectories for the Pinyon Jay estimated from the BBS using the
standard regression-based model (SLOPE) used for BBS status and trend assessments since 2011.
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species of fungj, 165 known species of lichen, and 25 species of bryophytes. Soil mictoorganisms
and over 10,000 insect species, 64 spemes of mammals, and at least 113 species of bitds have been
described in Mesa Verde’s pmon-]umper woodlands (Floyd 2021, at 7-8). In addition to suppotting
high biodiversity, pifion-juniper woodlands make sxgmﬁcant contributions to carbon sequestration
(Floyd 2021, at 8).

At least 73 bird species breed in pifion-juniper woodlands, and over half are Neotropical migrants
(Balda and Masters 1980, at 150-51). In one study in Utah, pifion-juniper bird communities ranked
second in the percentage of obligate and semi-obligate species, third in total number of individuals
counted, and fourth in species richness and diversity (Paulin et al. 1999, at 242). Total bird numbers
and species were higher in every season in Rocky Mountain juniper stands than in grasslands (Sieg
1991, at 2-3). Pifion-juniper habitats also support high mammal, herpetofauna, and invettebrate
diversity (Bombaci and Pejchar 2016, at 36).

In addition to Pinyon Jays, several other bird species of conservation concern breed in pifion-juniper
habitats, including declining high ptiority obligates such as the Juniper Titmouse (Baeolophus ridgways)
and Gray Vireo (Vireo vicinior). USFWS and PIF list several pifion-juniper species of consetvation
concern, and PIF conservation plans in several western states list priority species which breed in
pmon-]umper Because of the role of the Pinyon Jay as a long—dmtance seed disperser for pifion
pines, the jay is crucial for the establishment and maintenance of pifion-juniper woodlands, and it is
therefore key to the conservation of other birds'and wildlife of these habitats.

PIF PIF
USFWS PIF "R" "D"
BCC _ Red Yellow Yellow

X

z - X
W,oodhouseis Scrub ]ay
Jumper Titmouse
Mountain Chickadee
Bushtit

| X X
X X

ack=throated b , X :

Black—chmned Sparrow X B

Table 5. USFWS Bitds of Conservation Concern (USFWS 2021) and PIF priotity species (Partners
in Flight 2021a) breeding primarily in pifion-juniper habitats.
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a long-term, rangewide monitoring program, and therefore provides the most reliable and only long-
term population trends available for Pinyon Jay..

Pinyon Jay populations have declined rangewide, in every Bird Conservation Region (“BCR”), and in
every state (Table 3). These declines ate clear even when consideting only the highest-credibility data
(blue highlighted, Table 3). The two BCRs with the highest credibility ranks, Southetn
Rockies/Colorado Plateau and Great Basin, also harbor 90% of the Pinyon Jay population and have
declined at approximately 2% per year since 1967. States having the highest proportion of the
Pinyon Jay global population show similatly high yearly declines over the long term (Table 3).
However, within the Pinyon Jay range, BBS data suggest that some areas have more severe declines,
while some areas may show population increases (Figure 5. Geographic variation in Pinyon Jay
population trends. Data from BBS; trend map ending in 2019 not available. Numbers refer to

Bird Conservation Regions listed in Figure 1. CC BY Defenders of Wildlife 2021. See Appendix
1 for metadata. ).

Note that the annual population trends presented here are the most recent compiled by BBS. Some
readers may note that earlier trend estimates for 1967-2015 indicated larger annual decline rates for
Pinyon Jay than the ~2% rangewide estimate in Table 3. This discrepancy occurred when BBS
changed the analysis methods it uses to calculate trends for some species, including Pinyon Jay,
starting in 2019 (J. Sauer pers. comm. to C. Beidleman, 16 August 2021). Partners in Flight used the
older trend numbers for the population decline and half-life estimates provided below. Hence, these
estimates would be different if the latest trends from BBS were incorporated. Using the newer
analytical methods, J. Sauer (pers. comm. to C. Beidleman) estimates that the Pinyon Jay population
declined by 66.8% from 1967-2019, rather than 85%, as projected by Partners in Flight, below
(Rosenbetg et al. 2016, at 52).

Partners in Flight

Partners in Flight (PIF) finds the Pinyon Jay long—term (1970-2014) population has declined by 85%,
and the short-term (2004-2014) population change has declined by 3.7% (Rosenbetg et al. 2016, at
52). The population half-life is estimated at 19 yeats, meaning that an additional 50% loss of the
global population is expected by 2035. PIF therefore considets the Pinyon Jay as a species with a
short “half-life” and high urgency (Rosenberg et al. 2016, at 3, 34, 52).

The Partners in Flight Avian'Conservation: Assessment Database (Pattners in Flight 2021a) provides
ranks based on several component scotes, which are added to produce a tisk ranking. A total score
for each landbird species then places each at-risk species in one of three categories: Red Watch Tist,
Yellow Watch List, or Common Birds in Steep Decline. Species are included in the Watch List if
they have a maximum combined score of 214, or 13 in combination with a population trend score
of 5. Red"Watch List species have a combined s score >16 and are considered highly vulnerable and
urgently in need GTSpe st species are considered to have restricted
ranges and small populations and are in need of constant care. These species are further divided into
“R” Yellow Watch and “D” Yellow Watch species. “R? Yellow Watch species have high
vulnerability scores for restricted ranges and!smill' popu , with moderate threats and stable or
increasing trends. “D” Yellow Watch species have declmmg,peptﬂauons with high trend scores,
moderate to high threats, and low vulnerability scotes for range. Common Birds in Steep Decline are
still numerous or widely distributed enough that they do not warrant Watch List status but are
experiencing long-term declines. They have lost from 50%-90% of theit populations since 1970 and
most are projected to lose another 50% within 20-25 years. For detail on how these scores are
calculated, see Panjabi et al. (2021, at 7-21).
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Species Priotity Species, State PIF Plan
Fetruginous Hawk | | | |m| |nv|Ur
Black-chinned Hummmgbn:d __1€O “

Gray Flycatcher _ |AZ|CO|ID| |NV|UT |WY
Ash-throated Flycatcher | | L 1WY
Cassin's Kingbird ol leol o) WY
Gray Vireo AZ | CO NM | NV | UT | WY
Plumbedus Vireo S . - |ID | :

Pinyon Jay - AZ | CO |ID | MT |NE | NM | NV
Woodhouse's Sctub-Jay 1 e, ‘NM Wy
Juniper Titmouse Az CcO NM | NV WY
Mountzin Chickadee | | | INM| | ‘
Bushtit | NM WY
Western Bluebird ] oo b e 1NV | WY
Bendire's Thrasher ID | NM | NV | UT
Virginia's Warbler | ool | 1 i .
Black-throated Gray Warbler AZ|CO|ID|NM|NV|UT
Black—chmned Sparrow | R NM |

Scott's Otiole CcO NV | UT

Table 6. Pifion-juniper priority bird species, from PIF state conservation plans.

I, IDENTIFIED THREATSTOTHE PETTTIONED SPECIES: FACTORS FOR
LISTING

As demonstrated below, substantial scientific and commercial information indicates that listing the
Pinyon Jay as endangered or threatened in all ot in any significant portion of its range may be
warranted. See 16 U.S.C. § 1533(b)(1)(3)(A). The species is declining throughout its range and faces
threats including habitat loss and degradation, climate change, and more. Existing regulatory
mechanisms have proven inadequate to protect the Pinyon Jay. Without adequate protections, the
species’ limiting life history charactetistics, in combination with the other threats discussed, cause

the Pinyon Jay to be in danger of extinction throughout all or a significant portion of its range or
likely to become so within the foreseeable future.

A, Present or Threatened Destruction, Modification, or Curtailment of its
Habitat or Range

1. Historical Woodland Dynamics and Disturbance Regimes

To assess, understand, and manage the condition of forests and woodlands, scientists and managers
wish to know their pre-historical/historical range of variation (“HRV”), which is influenced by
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9/16/2020 ’ Birds are mysteriously dying in New Mexico in *frightening' numbers

Farmington Daily Times

NEWS

'Hundreds of thousands, if not millions':
New Mexico sees massive migratory bird
deaths

Algernon D'Ammassa Las Cruces Sun-News
Published 2:41 p.m. MT Sep. 12, 2020 | Updated 2:56 p-m. MT Sep. 12, 2020

LAS CRUCES - Biologists from New Mexico State University and White Sands Missile Range
examined nearly 300 dead migratory birds Saturday at Knox Hall on the university's main
campus. '

Over the past few weeks, various species of migratory birds are dying in "unprecedented”
numbers of unknown causes, reported Martha Desmond, a professor at NMSU's Department
of Fish, Wildlife and Conservation Ecology.

"It is terribly frightening," Desmond said. "We've never seen anything like this. ... We're
losing probably hundreds of thousands, if not millions, of migratory birds."

In August, large numbers of birds were found dead at White Sands Missile Range and at the
White Sands National Monument in what was thought to be an isolated incident, Desmond
said.

For statewide and local reporting, subscribe to the Las Cruces Sun-News today.

After that, however, came reports of birds behaving strangely and dying in numerous
locations in Dofia Ana County, Jemez Pueblo, Roswell, Socorro and other locations
statewide.

The affected birds have included warblers, sparrows, swallows, blackbirds, flycatchers, and
the western wood pewee.

"A number of these species are already in trouble," Desmond said. "They are already
experiencing huge population declines and then to have a traumatic event like this is — it's
devastating."

https://www.daily-times.com/story/news/2020/09/12/mass-deaths-migratory-birds-new-mexico-environment/5780282002/?cid=facebook_The_Daily_Ti... 1/3
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On Saturday, Desmond was joined by Trish Cutler, a wildlife biologist at WSMR, and two
NMSU students for an initial evaluation of the carcasses.

Desmond said her team also began catching and evaluating living specimens on Friday as
residents find birds behaving strangely and gathering in large groups before dying.

"People have been reporting that the birds look sleepy ... they're just really lethargic,"” Cutler
said. "One thing we're not seeing is our resici‘ent birds mixed in with these dead birds. We
have resident birds that live here, some of them migrate and some of them don't, but we're
not getting birds like roadrunners or quail or doves.”

On the other hand, numerous migratory species are dying rapidly and it is not immediately
clear why, although the cause appears to be i‘ecent. Desmond said the birds had moulted,
replacing their feathers in preparation for their flight south, "and you have to be healthy to
do that; but somewhere after that, as they initiated their migratory route, they got in
trouble.”

Others are reading: Man crossing Picacho hit by two vehicles; charges pending against
one of the drivers

The biologists guessed the cause might involve the wildfires ravaging the western U.S. and
dry conditions in New Mexico.

"They may have been pushed out before they were ready to migrate,” Desmond said. "They
have to put on a certain amount of fat for them to be able to survive the migration. These
birds migrate at night and they get up in the jet stream, and they might migrate for three
nights in succession, they'll come down and they'll feed like crazy, put on more fat and go
again."

The biologists noted that the majority of the dying birds are insectivores, but that seed eaters
were sickening and dying as well.

The birds will be sent to the U.S. Fish and Wildlife Service Forensics Laboratory in Ashland,
Ore. for further analysis. Desmond it could be weeks before results come back, and the
findings could bear serious ecological implications.

"Over 3 billion birds have died since 1970. Insect populations are crashing, and this is just an
unprecedented mortality,"” she said. "Climate change is affecting the abundance of insects, it's
affecting the volatility of the fires, and the scary thing is this may be an indication of the

future.”
3
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Birds are mysteriously dying in New Mexico in *frightening’ numbers

Algernon D'Ammassa can be reached at 575-541-5451, adammassa@lcsun-news.com or
@AlgernonWrites on Twitter.

Keep reading:

Mayfield High School reports first positive case of COVID-19

Here are the Dofia Ana County businesses investigated for coronavirus
City of Lordsburg firefighters resign en masse after pay delayed

https://www.daily-times.com/story/news/2020/09/12/mass-deaths-migratory-birds-new-mexico-environment/5780282002/?cid=facebook_The_Daily_Ti... 3/3
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INTRODUCTION

In the West, a large percentage of elk habitat is man-
aged by the Forest Service, U.S. Department of Agn
culture. Elk are a giant economic factor in Montana
and Idaho, easily accounting for over $100 mﬂhqp an-
nually for hunting alone. This activity is especially
important to many small, rural communities. At the
game time, elk managerment can be controversial where
it conflicts with other resource activities such as graz-
ing, logging, and public access. As the habitat manager
for this valuable resource, the Forest Semce must de-
velop management programs based on the best avail-
able information, work closely with State game man-
agers, fully inform the public and disclose the effects
of management actions, and embrace xmplementanqn
of an ecological approach to elk management.

When the initial forest plans were developed in the
early 1980, there was no cohesive direction identify-
ing a common set of elk management standards. As
plans were written, generally recognized key pieces of
elk management information were creatively modlﬁed
by virtually every forest in an attempt to meet local
needs. This often resulted in adjacent forests havmg
startlingly different goals, objectives, standards gmde-
lines, and terminology.

In these forest plans, the approach to elk was usu-
ally narrow and focused. Because elk was a regional
indicator species, managers established population tar-
gets, habitat standards, and monitoring goals. We :
recognize now that elk are part of a bigger picture and
that elk habitat management must be placed within’
the context of ecosystem management, biodiversity,
State management strategies and goals; and shifting
public demand and interest that now embrace non-
consumptive and consumptive interests: '

This problem has been recognized and a solution pro-
posed for the Northern Region of the Forest Service.
Common terminology, a new perspective on elk vulner-,
ability, and a better understanding of the application
of habitat effectiveness have created the opportunity

for forests to be more consistent and in tune with State

management objectives. In the interest of better elk
management, it is imperative State plans and forest

plans address the same issues. Elk vulnerabﬂlty is
the framework issue.

We present an initial overview under which indi-
vidual forests can creatively address ael.k management
and yet retain consistent and cohesive approaches
within regional and State boundanes Emphasis has
been placed on process, content, and implementation
of new information rather than on numencal stan-
dards, although these remain nnportant for measur-
ing success. Specific process gmdanoe for biologists
in the Northern Region of the Forest Service is pro-
vided in the appendix. ‘

KEY COMPONENTS OF ELK
MANAGEMENT

The relationship between Natmna.l'Forest lands
and elk needs to be recognized for the followmg key
components:

1. Habitat in which elk grow, reproduce, and exxst
as elements of biological diversity.

2. The basis upon which State management pro-
grams depend. While hunting mortahty accounts for
upward of 90 percent of elk mortality, 'the States de-
pend on habitat availability and condltmn for their
programs to exist.

3. Sites for the public to have the oppornmlty to
hunt and view elk. Recreation is an important prod-
uct of National Forest lands. In most areas, use of
forests peaks dunng fall hunting seasons, but in other
areas wildlife viewing is a year-around \product. The
setting needs to be considered along with other habi-
tat issues.

4. Maintenance of elk as apartofthenaturalcom
munity and recognition of elk habitat in a landscape
context and in response to natural prowsses

These key components can be recogmzed and

evaluated in the following three types of habltat
considerations:

Habitat effectiveness: Th:sxsameamretobeapphed
to nonhunting; summer and fall habitat situations.
It was developed from research related to the ability



of habitat to meet elk needs for growth and weliare
requirements. It has been consistently misapplied
as a measure of security during hunting season.

Elk vulnerability: This deals with security for elk
during the hunting season. Thereisa rapldly expand-
ing body of new information relating to thls manage-
ment concept that will be available for inclusion in
forest plans as they are updated, revised, or amended.

Winter range: This has been a collective term refer-
ring to elk habitat during the nonsummer and fall,
nonhuuting season. However, during some years elk
will move to winter habitat during the fall hunting
season and, in most situations, become vulnerable. In
updates, revisions, or amendments we must recogmze
and deal with this possibility as well as deal with tra-
ditional considerations.

HABITAT EFFECTIVENESS

Summer range includes the habitat used by elk from
about late green-up (May) until they move to winter
ranges, but prior to the hunting season. Summer
range is the complete matrix upon which elk herds
depend for growth, reproduction, and thrift. Manage-
ment focus is on maintaining the ability of the habi-
tat to meet elk needs for forage, water, seclusion, and
special features (such as licks and moist arens). For-
est Service lands that support summer rangg are the
basis for State elk management; specifically} if habi-
tat is degraded or poorly managed, the elk population
will be degraded and, thus, directly influence State
elk population management prograins. :

Habitat effectiveness is defined as the pertentage
of available habitat that is usable by elk. ouj;hdg the :
hunting season (Lyon and Christensen 1992).: “

the measure of success in meeting elk needsion sum- -

mer range. Based on years of research from ‘various
sites in Montana and Idaho, relatively sophlstlcated
technologies exist for calculating habitat effectiveness.
In forest plan revisions, updates, and amendments,
this term should be used as a measure of summer
range ability To Support elk. Sources of information
for tat effectiveness and the major factors that
influence it are included in Irwin and Peek (1979),
Leege (1984), Lyon (1983, 1987), Lyon and others
(1985), Thomas and others (1979), and Wisdom and
others (1986). (See the References section at the end
of this publication.)

Considerations for Forest Plans
Related to Habitat Effectiveness

The following list is not inclusive but does cover the
main issues managers need to consider.

1. Roads—density (miles per square mile), construc-
tion standards, seasons of use, method of closure,

2. Special features—wet sites, riparian habltat,
licks, movement corridors.

3. Cover—extent, shape, size, oonnectzveness

4, Scale of analysis—site specific, herd umt
habitat analysis unit.

5. Spatial relatzonsiups——mt:ermmgled owner—

. ships, adjacent adlmmstranve units, dlstnct or
. forest “averaging.”

6. Domestic livestock—forage and spatxal

competition.

Recommendatlons

Roads—Roads are undoubtedly the most mgmﬁwnt

" consideration on elk summer range.

1. Use figure 1 (Lyon 1983) road model fof determin-

: mg habitat effectiveness related to roads. Avoxd clas- -

sﬂfymg roads.as primitive and downgradmg their ef-
- fect unless they really are.
- 2. Discuss methods of closure. For elk, physwal clo-

; - sure with “trashing” is desirable for year-long closure.

Area closures are needed where terrain features and
' cover characteristics do not favor closure with gates
- or barriers. Honor systems of closure have been only

‘ moderately successful, at best.

3. Discuss construction standards. Where roads will

| ;'be system roads, strive for construction and d&mgn fea-

’

; ihabxtat effectivencss.

. tures that lay lightly on the land. Identify temparary
roads where they are an option. Avoid “tie through

. systems where possible. Strive for minimum mxles of

- new construction in summer range. Identlfy logging
. technology that reduces road construction. Avold key

: habitat features when locating roads.

4. Any motorized vehicle use on mads wdE reduce
- formsof motorized vehicles and a]l uses, mcfudmg
administrative use.

' 5. Levels of habitat effectiveness:

\
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Flgun 1—Habitat effsctiveness for elk
determined by road density (Lyon 1983).
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a. For areas intended to benefit elk summel‘
range and retain high use, habitat effectiveness shoul&
be 70 percent or greater.

b. For areas where elk are one of the pmnary
resource considerations habitat eﬁ'ectlveness should
be 50 percent or greater.

c. Areas where habitat effectiveness is retamed
at lower than 50 percent must be reoogmzed as makmg
only minor contributions to elk management goals If
habitat effectiveness is not importarit, don’t fake it.
Just admit up front that elk are not a consideration.

d. Reducing habitat effectiveness should never
be considered as a means of controlling elk populatlons
A population over target is not a Forest Service habi-
tat problem. Remember that in most situations, popu-
lations can be reduced through huntmg

Special Features—Wet drainage heads, saddles
riparian habitats, shadowed draws with cool air move-
ment, and wet meadows are some exainples of special
features. In many areas these features support a dis-
proportionate level of elk use and contribute signifi-
cantly to overall elk use of a larger area. Generally,
these sites are highly desirable for forage water, tem-
perature regulation, miovement, or a combmatlon.
Such sites should be recognized and pmtected in pre-
scriptions that deal with elk summer range. Loggmg
activities, road locations, and siting of structures or
activities should all be evaluated. Avmd damagmg
these features where elk are a beneﬁtmg resource
(Lyon and others 1985). ~

Cover—Early guidelines greatly emphasized analysxs
of cover, specifically thermal and hiding cover (Thomas
and others 1979). Today, detailed a.nalyses of hiding
and thermal habitat components are nét considered. as
essential except in habitats with highinatural levels
of openings or where conifer cover is at a premium.
Some approaches have created the classification “op-
timal cover” (Wisdom and others 1986) as an aid in
analyzing cover from aerial photographs., Another’
approach, where stand analysis data are available, is
provided by the HIDE2 hiding cover computer model
(Lyon 1987).

Whﬂt%ﬁwmgmze the importance of
maintaining cover blocks and movement corridors, a
more meaningful approach to cover analysis includes
maintenance of security, landscape manggemenﬁ
coniferous cover, and monitoring elk use with radio.
telemetry or other means. Egtxon that: mm&
cover blocks are also fall hunting season security areas
is an important coordmatmgconsxderahon ;

Cover unit size, patterns on a landswpe basis, connec-
tiveness with other cover, the amount df cover avail-
ableto elk, and known use patterns byelk should be

considered in prescriptions.

Scale of Analysis—Early guidelinesi tended to be
project specific in scale; often 3,000 to ¥0,000 acres - .

50&

was recommended However, whﬂe road locations,
special features, and the location of cover or cutting
units still need project-level analysxs such analysis
also needs to recognize the project in a broader con-
text of herd units (where known), habltat analysis
units, or other meaningful, larger scale perspectives.
Herd units need to be identified in cooperation with
State biologists. Consideration of project-level effects
may necessitate analysis in light of influences on ad-
jacent herd units, adjacent forests, or even adjacent
States over landscape units from 30‘ 000 to 150,000
acres.

Another consideration in estabhshmg factors for
scales of analysis are known movement patterns. If
your management of summer range may influence elk
in terms of their movement to ad)acent fall or winter
ranges, the scale of analysis should be appropriate.

Spatial Relationships—This criterion has to do
with habitat features, values, or projiect analyses that
have a relationship to intermingled ownerships, con-
current and adjacent activities, or adjacent features
that are significant to your concerns for elk habitat.

When elk habitat crosses intermingled ownerships,
activities that reduce habitat effectiveness on inter-
mingled lands require the Forest Service to decide how
they will be dealt with in prescriptions. Adjacent and
concurrent activities beyond Forest Service control,
such as logging and grazing on private land, should
be recognized in prescriptions, and cdurses of action
for the Forest Service should be identified. Federal
managers need to coordinate with State biologists on
these activities. t

Internally controlled activities that Ial.ﬁ"ect elk sum-
mer range should also be recognized. ,An example is
the relationship of herd units or analysis areas to each
other and, collectively, to forest elk hab:tat Each in-
dividual unit should have an 1dent1ﬁed‘role for elic‘and -
a level of habitat effectiveness. In this way, the whole
area or forest can achieve an expectecf | level. Itisun-
desirable to play off one unit against another For ex-
ample, recognizing high habitat eﬁ'ectzveness values
in adjacent wilderness areas should not be a justifica-
tion for excessive reductions in hab1tat effectiveness
in managed areas, even if some average level for the
forest is met.

Significant reductions in habitat eﬁ'echveness in
areas identified as benefiting elk cannot be recovered
at a pace equal to our ability to move activities around
a forest. In addition, patterns of recreational activity
related to elk can be significantly aﬁ'ected by this type
of management.

Domestic Livestock—Current perspectlve is that
cattle on elk summer range are not as significant a con-
flict as formerly thought and probably only warrant
analysis where local understanding indicates a prob-
lem may exist. Elk appear to avoid areas where cattle



are present if other options exist. Where no other
options exist, elk will tolerate some cattle use. =

Major points of conflict are wet sites and gentle
terrain with succulent vegetation. Season-long cattle
occupation of these types of sites undoubtedly reduces
their value to elk.

Forests where cattle are a concern need to work with

State biologists on standards and guidelines: for cattle
and elk relationships.

Of equal concern is the perception that elk herd ex-

pansion is causing cattle use reductions onNational
Forests. In developing management gmdanqe, forests
should address this issue and strive to gather habitat
use data that will help clarify this situation.

Summary for Summer Range

1. Habitat effectiveness is the method of
measurement.

2. The presence ‘and motorized use of roads isthe
major impact on elk habitat effectiveness.

3. Detailed cover: forage analysis is important only
when coveris at a premium.

4. Landscape levels of analysis are necessary

5. Recognition of adjacent activities, intermingled
ownerships, and cumulative effects is needed in plan
revisions and updates.

6. Analysis of elk and domestic livestock conflicts
is probably warranted where it is consideredia prob-
lem locally.

7. Forests should set standards for habitat eﬁ'ecuve-
ness that are congruous with goals for a prescnptxve
unit. Specific prescriptive guidelines should reflect
the level of habitat effectiveness desired. A

8. Close coordination with State biologists and
recognition of identified State management goals for
elk are necessary in all aspects of summer range
management.

9. Forests should recognize traditional uses of elk
as well as burgeoning nonconsumptive interestiin elk.

ELK VULNERABILITY ANALYSIS

The primary source of elk mortality is hunting,
While the State manages hunters, the Forest Sarvice
management of access and cover are extremely influ-
ential in affecting the ability of hunters to kill elk.
Therefore, it is important that in forest plan revisions
or updates, prescriptive guidance is identified for elk
vulnerability analysis. This procedure applies durmg
the hunting season and is not to be confused with habi-
tat effectiveness. Vulnerability is a separate issue
that forests need to recognize in elk management and
write into prescriptions. Vulnerability results from
an extremely complex relationship involving access,
cover, topography, hunter density, and weather. A
great deal of intercorrelation among these factors

i

| Related to Elk Vulnerability |

© scale, terrain relationships.

: g
;

exists, and a great deal of cooperation between agen-
cies will be necessary to achieve the goals of elk val-
nerability management.

The measure of success for elk vulnerab:hty isthe
level of compatibility between Forest Service and
State management plans. Often, this will be the mam-
ber of bulls per hundred cows surviving thie hunting
season or some expression of the quality of the recre-
ation experience provided. j

i

Considerations for Forest Pla!:ls‘j

The following list is not inclusive but does include

© the main issues managers need to consider‘;

1. Roads—season of use, density. v
2. Security areas—distance from roads, 51ze

. cover characteristics, closures (area), topographlc
* characteristics.

|
3. Cover managemeni—description, connectiveness,

4. Mortality models—demonstrated predictors of

elk mortality based on habitat quality, hunter den-
. sity, or other factors.

g{Recommendations

Roads—As with habitat effectiveness, accéss to

and use of roads appear to be the most sxgmﬁeent
‘factors in vulnerability analysis.

. Two studies in Idaho have demonstrated dlrect rela-

Tﬂ\t:mnshlps between levels of road access and buB mortal-
ity (Leptich and Zager 1991; Unsworth and Kuck 1991).
In Montana, Youmans (1991) implicated road densi-

j:xes as the key factor in increased elk vulner&bxhty

- Concerning open roads during hunting season, for-
ests should develop criteria that meet State manage-
ment goals for elk. Information on the relationship
between roads and elk vulnerability is so new that spe-
cific criteria are scarce. However, the studies in north-
ern Idaho provide initial guidance. Unsworthiand
Kuck (1991) found bull survival more than douhled in
situations comparing road densities in excess of|4 miles
per section with densities under 0.5 mile per section.
In a different study area, Leptich and Zager (1991)
reported bull mortalities of 62, 45, and 31 percentin
study areas with 4.5, 2.6, and 1.0 miles ofopedroad
per section. In both these studies, cover dunng the
huntmg season was not considered limiting,

1. In areas with heavy cover, road management can
be iextremely influential in meeting desirable post—
season bull:cow ratios.

2. Where heavy cover is not available, reduwd
road densities contribute to maintaining some Ievel of
quahty hunting opportunity through the season and
to meeting postseason bull:cow ratios. In areas of



more open cover and, perhaps, gentler terrain, roads
speed up the harvest of available bulls and make bu}]a
more vulnerable throughout the season. Increased
emphasis should be placed on security where poor
cover conditions exist.

3. Even primitive roads that see little summer:use
are often used extensively during the huntmg season.
Area closures with open routes designated will most
likely provide better security than individual closum
Area closures should address all motonzed vehches
including all-terrain vehicles.

Security Areas—Security is the result of a combma
tion of factors that allow elk to remainiin a specxﬁc area
while under stress from hunting. In Forest Semce
management, such areas are defined by cover blocks
and road management. Specifically, these are areas

of é@erous cover Jarge enough and far eno@ﬁ away
froro open roads to provide security. There have been

efforts on the Lolo and Deerlodge National Forests to
develop criteria for managing secunty The Hﬂhs
paradigm” (Hillis and others 1991) provides these cn-
teria and, with careful consideration, may be appmpn—
ate for other forests to use as a generaliguide. Bneﬂy,
this model identifies the size (250 or more acres), shape
(nonlinear), and distance from open roads (over 0.5 mile)
for security areas as well as how much bf the area (over
30 percent) should be dedicated to secunty :

In discussions with biologists in Idaho and Montana,
there appears to be a gradient from west to east regard-
ing the significance of cover in this equation. In north-
ern Idaho, it appears that open road diensxty hunter
numbers, and topographic roughness are the major
considerations (Unsworth and others 1993). Coveris
so ubiquitous that security can be controlled with road
management alone. As you move east into Montana
and over the Continental Divide, cover conszderatxons
become more important because cover i& less abundant
and less contiguous. It is extremely important for for-
est biologists to work with their State counterparts in
developing criteria for security areas, mcludmg thezr
size, extent, distance from roads, and vegetative char-
acteristics. Data from radio telemetry studies are the
best source for developing such criteria.:

Cover Management—This cntenon 18 duected
mostly at the more naturally open elk habitat in cen--
tral and southwestern Montana and southern Idaho
where care must be taken to recognize land retain ad-
equate coniferous cover. In developingithis criterion,
a landscape-level perspective is absolutely necessary.
Size, location on the landscape, connectiveness with
other cover, and vegetative composition are nnportant
considerations (Hillis and others 1991). Data from |
Montana hunting seasons suggest thatielk are less '
selective about the specific vegetative ¢ aractenstws
of coniferous cover and more responsive o size of units,
connectiveness with adjacent units, and the scale of .

cover on the landscape (Lyon and Caﬁxﬁeld 1991). A
strong relationship exists between maintaining cover
for summer range habitat eﬁ‘ecmveness and maintain- ;
ing the same cover for security dunng fall hunting.
Where coniferous cover may be a hmxtmg factor, it
will be important to develop Iong-ter;m perspectives
{rotation length) on cover management that address
condition, quantity, location, and conﬁguratlon

Mortality Models—Models that lmk habitat, hunter
density, and elk mortality can provu%e guidelines to
coordinating habitat condition and State management.
objectives. Unsworth and others ( 1993) have developed
a model for northern Idaho that predxcts bull elk hunt-
ing season mortality using open road density, circular
standard deviation of aspect, and hunter intensity
(density for the length of the season). T}us model virtu-
ally requires a computerized Geographlc Information
System for calculating the aspect vanable But the
effect can be estimated based on the fac’c that greater
topographic relief reduces elk vulnerability. The more
moderate the topography (fig. 2), the more impact road
density and hunter density have. If we assume aver-
age topography and around 10 hunter days per section
spread over a 26-day season, the probability of mortal-
ity for a'bull elk is 60 percent greater!in an area with
1 mile of road per section than in an unroaded area.
Likewise, 2 miles of road per section will more than
double the mortality probability, and at higher road
densities bulls usual!y do not survive the hunting
season.

Using a different measure of huntmg intensity,
Vales and others (1991) and Vales (1993) presented
data from northeastern Oregon indicating that the
ratio of hunters to available elk can also provide an
estimate of probable mortality; basically, there isa
consistent increase in harvest rate as the number of
hunters per elk increases (fig. 3). The’§e data are im-
portant because they indicate that excessive hunting
pressure can, in the end, overwhelm all other provi-
sions of elk vulnerability management.

Summary for Elk Vﬂnerabiﬁty

1. Roads appear to be the single rnosit important
variable that the Forest Service manages. Roads not
only directly affect elk mortality but also affect hunter
opportunity by accelerating bull mortahty Forests
must work closely with State biologists to identify
acceptable levels and locations of motorized access to
meet postseason bull:cow ratios and mamtam opti-
mum hunter opportunity.

2. Security area definition is vanable across the
region. Some forests have developed criteria. It is
essential that cooperation and coordination with
State biologists be used to formulate cntena.

3. Elk vulnerability analysis, a new concept, will
be further defined. Hunter density and| opportumty
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Figure 2—Ek vulnerability influenced by hunter densrty and road density

{Unsworth and others 1993).

afforded by State regulations are also majoricompo-
nents. It is essential that forest biologists and plan-
ners and their State counterparts communicate and
coordinate extensively on this topic as forest standards
and guidelines are developed.

4. Recently available mortality models can establish
numerical standards for elk mortality. Local data .
bases may exist to help tailor mortality models to
specific geographic areas. Numerical standards for
elk mortality can be established through coordmafnon
with State biologists.

Harvest Rate

0 1 2 3 4 5 &
Hunter/Elk Ratio '

Figure 3—Elk vulnerability influenced by
hunter 1o elk ratio (Vales 1993).

l{W]NTER RANGE

Management of winter range remains the smgle

most site-specific consideration for elk habxtat Each

‘winter range is unique in some way. In this secuon,
'we briefly address the traditional considerations that
‘already appear in the majority of forest plans. We
‘again mention, however, that winter range should be

evaluated as a part of the vulnerability assessment
Where appropriate to do so.
- Traditionally, winter ranges for elk have been viewed
as geographic sites on which animals concentrate sea-
sonally because of snow depths. Heavy utilization of
available plants, and animal die-off in severe wxnters
have been commonly recorded. For many years the
primary objective of management was to i Jmprove or
at least prevent deterioration of, existing vegetatwn.
In recent years, our understanding of ammai physi-
ology on winter ranges has modified this view For-
age is important, but in severe weather many am-
mals substitute an energy-conservation strategy for
forage intake. Thus, management of winter range to
improve thermal cover and prevent harassment may
be as important as anything done to change forage
quantlty or quality.

C‘onsiderations for Forest Plans

Related to Winter Range

‘The foﬂowmg list is not inclusive but does mclude
the main issues managers need to consider:



1. Forage quantity and quality—methods for
improvement.

2. Thermal cover—energy conservatmn
considerations.

3. Roads and other dzsturbances——-energy conser~
vation considerations.

4. Livestock management-—forage allocatxon
management.

Recommendations

Forage Quantity and Quality—In the majority
of situations, actually modifying forage quantxty or
quality on the winter range is a difficult management
challenge. Encroaching vegetation can sometl.mes be
removed mechanically or with fire, and large or deca-
dent shrubs can be burned to produce resprouting.

Thermal Cover—Some winter ranges lack t{lfler—
mal cover, which does not mean thermal cover serves
no purpose where it is available. Where behavnor ‘pat-
terns have been recorded, elk select restmg and feed-
ing sites based on control of energy! itransfer rather
than forage availability. We recommend selectwe
retention of larger trees where posmble 5

Roads and Other Dlstnrbances—-stmrbahce
and harassment result in tremendous energy costs
to wintering animals. Selective road closures and
restrictions on recreational use have proved eﬁ‘ectxve
in reducing these costs.

Livestock ManagemenPAppropnate manage-
ment of domestic livestock can, in some cases, be an
important consideration in management of elk Wmter
ranges. Local range specialists should be consulted
about grazing techniques desxgned to leave adequate
winter forage for elk.
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ABSTRACT

The expansive range and elevational distribution of
the pinyon-juniper woodland in the western United
States contributes to the wide variety of forms of
this habitat type. Similarily, the breeding-blrd
community expresses this variety. A total of at
least 73 differcent bird species are known to breed’
here. About 31 of these: species breed with regularity
in pinyon juniper woodlands; Only about 5 of these
species are restricted to this habitat type. Usually
less than half of the breeders are permanent residents,
A high proportion of the breeding birds forage for
seeds or insects on the ground. The number of species
that breed in cavities and/or forage on trunks and
branches is posltlvely correlated with pinyon pine
density., Seasonal densities of breeding birds vary
greatly depending on annual fluctuations in
precipitation and seed and berry production. Winter
diversity and density is strongly correlated with

— ry 2 ry

Juniper berry productiogn. Both junipers and pinyons
show an adaptive suite of characters for dispersal

by birds.

oy UerEA

KEYWORDS: pinyon pine, juniper, avifauna, guilds,
diversity, density, breeding-birds, winter birds.

The pinyon-juniper woodland could be labeled the characteristic
habitat-type of the southwest because of its expansive range.
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Extending over large areas of Arizona, Colorado, Nevada, New Mexico,
and Utah it occupiessomeshers between 43 and 76 million acres of land
in the West, In New Mexico alone the woodland covers over 32,000
square miles or 26 percent of the state (Pieper 1977), The woodland
stretches from the east slope of the Sierras to Oklahoma and from
Oregon to Texas and into Mexico, It is the common vegetation-type of
the foothills, low mountains, escarpments, and mesas of the scuthwest
(Fig. 1), Throughout its range this "pygmy forest" shows broad
tolerance limits ranging in elevation Trom a high of 10,000 ft, in the
Sierras to a low of 3200 ft. in the four cormners area, with junipers
alone extending even lower in many areas (West et al, 19753}, It is
found on a variety of soils derived from granite, basalt, limestone,
and mixed alluvium (Hurst 1975).

Pinyon - Juniper
Woodliand

N. Mex.

Figure 1. The distribution of pinyon-juniper woodland in the five

western states where it is most abundant (From Clary 1975). l% f;@ .

The ma jor trees of this woodland consist of four species of
junipers, Juniperus occidentalis, J. deppeana, J. monosperma and J.
osteosperma, Ihe latter species is the most wide-spread of the
Junipers, The two most common pinyon pines are Pinus monophylla
and P. edulis with the latter species having the most extensive
distribution, The dominant trees of the area are relatively small
(hence the name pygmy forest) ranging in height from 15-40 ft, with
individual trees having dense foliage. In general the junipers are

more drought-resistant than pinyon pines and therefore occur in
highest ities at lower elevations, whereas, pinyon pines become

more abundant at highser elevations in this woodland (Short and
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MecCullock 1977). The density of these trees varies from very sparse
to very dense depending on elevation, climate, and soil type., Total
plant cover increases with elevation up to about 6600 ft. (Tueller
et als 1979),

The understory vegetation of the pinyon-juniper woodland is
highly variable depending on soil type, exposure, and climatic
pattern., Tueller et al, (1979) lists 240 positively identified species
of vascular plants from the Great Basin pinyon- juniper woodlands, The
list includes 67 species of shrubs and succulents, 46 grasses, and 122
forbs that grow under pinyon and juniper trees., Major shrubs include
sagebrush (Artemisia sp.), bitterbrush (Purshia tridentata),
rabbitbrush” (Chrysothamnus sp.), and various spe_ias of oaks (Quercus
spp.). Few of these species are found growing in association with one
another, as the understery is reasonably depaupered, None of the
shruhs, succulents, grasses or forbs are listed as rare and endangered
and none are restricted to this vegetation type., Most woodlands
contain only a few of these species. Thus, plant species diversity (as
well as density) is reasonably low compared to other vegetation types
in the southwest,

The climate of this vegetation-type can be summarized as being
rather severe with hot summers, cold winters, low amounts of
precipitation in the form of rain and snow, low relative humidity and
high winds, Mean daily maximum temperaturss for the hottest month of
the year vary from 26°C to 36C°C. Total yearly precipitation varies
between 8 and 18 inches (West et al, 1975),

The lower limits of this woodland now mingle with grassland,
desert scrub, Great pgasin Desert or shrublands in different parts of
its range. Because of climatic cycles (coo Y 1s
lower boundary has been very active during the last 10, 000 years
(martin and Mehringer 1964, Wright et al, 1973, wells and Berger 1967).
Evidence from pollen dep031ts, sloth dung, and wood rat middens
indicate a considerable lowering of this boundary. This dspression
caused isolated areas of the woodland to come into contact with other
such areas thus increasing the potential for redistribution of the
flora and fauna., The return of a warmer, drier climete caussd an
upward retreat leaving behInd 1s6lated relict pockets of pinyon-juniper
woodland, with 1Its Taural components,

Even though early settlers heavily used pinyons and junipers for
mine props, fencs posts, and fuel, durlgg the last 130 years the
vegetation type is undergoing an expansion into low shrublands,
grasslands and Great Basin Deserts (West st al, 1975). At the same
time the density of trees in more permanent stands is also increasing.
Numserous causes have been proposed to explain this increase, but the
ma jor culprit seems to be overqrazing by cattle and sheep (Arec 19713,
Improper grazing has reduced forage production thereby releasing the
trees rrom competition w1tﬁ“fﬁ‘“ﬁETUS‘EﬁU’EﬁTUEET_—jE%nsen (1962)
believes the spread of juniper in northern Arizona is dus to the
increased spread of seeds by livestock, lack of periodlc Flre,
overgrazing which reduces competition af grasses with Junlper seedlxngs,
and a gradually changing climate which favors the spread of juniper,
La Marche (1974) presents evidence that the period from 1850 to 1940
was wetter—end—warmer—tham the period before or after this, -
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It is evident that this woodland as a whole is an extremely
complex, variable community, As stated by West st al, (1975), "Early
attempts to explain distribution, composition, successional changes, and
management responses in terms of single factors were overly simplistic,
These variations can be better explained in terms of a complsx of
environmental patterns, historical events, and successional mechanisms, UKA
The relative importance of sach factor of the environmental complex ,?3 \
varies with the synecological context." QZ‘

A ma jor characteristic of this woodland as far as birds are
concerned is the periodic production of wast quantities of pinyon pin
seeds and juniper berries, Large crops of pine seeds are produced
once every. five or six.years whereas juniper berry production occurs
every two to three years. In many ysars neither tree forms reproductive
propegutes, Both life-forms appear to have intra-specific synchrony,
For example, in_a year of a‘'good berry crop, one hectare contains
between 19 and 38 million berries. A cubic meter of foliage holds
20,000 berries, Ine number declines steadily through the late fall
and-winter-as birds and mammals consume them.  The flesh of a single
berry has about 315 calories making it a desirable source of energy.
“ The berries are a shiny blue in col6f making them conspicuous; they
: ripen in the fall when insects are sparse and bird densities aréfﬁigh
ﬂ due to migration (5alomonson 1978), Thus junipers have adaptations
favoring zoochory (Morton 1973), The pinyon pine also has a
constellation of adaptations that favor dispersal by animals,
especially birds (Table 1) (Vander Wall and Balda 1977). This pine
not only allows animals easy access to its seeds but may entice
dispersal agents, This means the seeds are easily located, extracted
from the cones and saten or cached for future use (vander Wall and
Balda 1977, Ligon 1978). More Pinus edulis seeds are cached in dry,
exposed soils than can be used by the birds in years of high cone
crops. In some years, pinyon pines produce absolutely no conss per
hectare (Balda, unpubl. data), whereas in other years they may produce
as many as 1800 cones/tres (Ligon 1971), These seeds ars extremely
nutriticus, containing about 7400 cal/q (Little 1938, R pinyon pine
seed contains 14.5 percent protein, 60 percent fat, and 18.7 percént
carbohydrate (Botkin and Shires 1948), The large size, high energy

content, and high protein level makes this seed a highly desirable
food stuff,

Management of pinyon-juniper woodlands since the mid-40's has
larqely consisted of control of thé spread of junipers {(and in some
cases pinyon) into grasslands and type-conversion of pinyon=-juniper
woodlands 0 grazing lands, Both eradication of the type and control
has been justified on publlc¢ lands because the trees are generally
considared as of low commercial value relative to other harvestable
trees of the West, Ouring the period 1950 to 1964 Box et al, (1966)
estimate that approximately three million acres of pinyon-juniper
woodland were converted to grazing lands. Between 1950 and 1961, more
than one million acres were converted in Arizona alone (Arnold et al,

1964),

The ma jor objective of most type-conversion projects, often
raferred to as "Range. Improvement Projects® is to produce additional
forage for livestock (Terrel and Spillett 1975). These conversions
represent” "a change from multiple use to one use, grazing® (Littlé:I'

1977). Land managers today are going through a period of cautious
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- ng about how to proceed with management on these laqu.‘
?ggé ::2:§gin% ﬁig_ﬁﬁf—séﬁﬁ*sopular, Teaves the area an aesthetic diaster,
has questionably proven long range benefits and "Mos§ questions
concerning wildlife and pinyon-juniper range conversion are unanswer ad
and probably will remain so." (Terrel and Spillett 1975). The best
synopsis of pinyon-juniper management and guidelines for future use can
be found in a symposium edited by Gifford and Busby (1975).

TABLE 1., Features of pines with different dispersal strategies

Characteristic P. ponderosa P, edulis
- Ewind} “(animal)
Seed size small large
Seed conspicucus no ves
Seed quickly released yes no
Seed coat labelled no yes
Synchronous cone opening yes no
Position of cone down, out up, out
Cone scales present absent

BREEDING BIRDS

A total of 73 different species of birds are reported to breed in
pinyon- juniper woodlands (Table 2), Undoubtedly more records are
known but these will most often be rare or unusual occurrences, These
73 species are taxonomically aligned in 8 orders and 25 families,
Because of the geographic area span by this plant community and the
wide physiognomic varisty (over its range).no one area contains near
this breeding diversity., For example, in north-central Arizona §
pinyon=-juniper plots were sampled intensively during two breeding
seasons (Grue 1977, Masters 1979) and the number of breseding species
per 40 ha plot ranged from 12 to 24 and averaged 19 species, Rasmussen
(1941) reports 43 species inhabiting the pinyon- juniper woodland on
the Kaibab Plateau in summer but has good evidence for breeding by
only 12 species, Hardy (1945) lists 22 species as regular breeders
in Utah pinyon-juniper woodlands whereas Hering (1957? reports 15
breeding species,

Relatively few of the 73 species are restricted to pinyon-juniper
woodland, Table 2 lists 5 obligates and 13 semi-obligates. An
obligatory species is defined for purposes of this presentation as one
which nests only in pinyon-juniper woodland within a geographic area
that contains other habitat types. A semi-obligatory species may nest
in one additional plant community. This definition is knowingly broad
as most of these species nest in different habitat types in portions
of their range wherqﬁpinyon-junipar woodland is absent, Hardy (1945)
mentions only the Pifon Jay and Plain Titmouse as being obligatory
and the Bushtit as a semi-obligatory species in this woodland type,J
But, the Pinon Jay often nests and forages in ponderosa pine forest
(Balda and Bateman 1971) and the Bushtit is also known to use other
habitats,

v Scientific names for all birds mentioned in the text or tables are given in
Appendix I
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TABLE 2, Breeding birds of pinyon-juniper woodlandsl)

3)

Species Statusz) Distribution Nicha'a)

1

Turkey Vulture&{

Cooper's Hawk

Red-tailed Hawk~"

Swainson's Hawky”

Ferruginous Hawkv’

Golden Eagle”

Prairie FalconV

American KestrelV”

Gambelt's Quail

Mourning Dovev”

Screech Owle/ . . . .

Great Horned Owle”

Long-eared Qwl’

Saw-whet OQwlv

Poor-willy )

Common Nighthawks”

Lesser Nighthawk

White-throated Swiftv”

Black-chinned Hummingbird

Costdvs Hummingbird

Broad-tailed Hummingbird

Common (red-shafted) Flickeri”

Hairy Woodpeckey”

Ladder~backed Woodpecker

Western Kingbird

Cassin's Kingbird
__Ash-throated Flycatcher .

Say's Phoebs =

Gray Flycatcher

Western Wood Pswee

Violet-green Swallow U

Cliff Swallowiv

Scrub Jay T
—Black-billed Magpiel

Common Raven;

Piffon Jay .-

fMountain Chickadee U

Plain Titmouse

White-breasted Nuthatch v

House Wren v/ :

Bewick's Wren R

an il et i s .

Rock Wren v~

Mockingbird ——

ican RobinV
Western Bluebird ¢’
Mountain Bluebird ¢

Blue-gray Gnatcatcher .
Loggerhead Shrike

obligatory

(Sp.) )
semi-obligatory

_ssmi-obligatory

__obligatory

(sp.) )
- obligatory

NN NN NN AR WEBNNUINSWOIIN SN WN S NS

semi-obligatory

VOOV B PULUHOOULB DDV VOOTVWI VDV DTTTLTOOW

_.obligatary .
semi-obligatory

semi~-obligatory

i

EFREENRY. SENERIE N )
i

(Sp.)

__semi-obligatory

semi=-nbligatory
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TABLE 2. (cont.)

Species Statusz) Distributiun3)

Nichse
midgtn 4)

ay Vireo

Solitary Vviteo”

Black~throated Gray Warbler
~Scott¥s Uriole

Brown-headed Cowbirdy”
Hepatic Tanager \/
Black-headed Grosbeak
Lazuli Bunting.”

Cassint!s Finchv

House Finch v

Lesser Goldfinch

Red Crosshillv
Green-tailed Towhee
Rufous-sided Towhee!”
‘Brown Towhee
“Vesper Sparrow v
Lark Sparrow _
—Bleck-throated Sparroi

Sage Sparrow

Dark-syed Jungo V

Gray-headed Junco

Chipping Sparrow"

Brewer's Sparrowi’

Blacktgnigggd,5p3¥@GW»»mww‘

Total: n = 74

. obligatory

semi~obligatory

Twovnuooue

i
b
{
1

e SBMi=Dbligatory

z
1
|

semi-obligatory
semi-obligatory

1
w w

semi-obligatory

i

nw;
NFOAFFHFASENNANFENO NS QT NA

annmmannmmmm

..semi-obligatory

23 (32%) s-0 = 13

5

20 2l =]
W un
4]
@
~
o
st
Nt g
(=}
nn

Pa

1) Data from Rasmussen (1941), Hardy (1945), miller (1946), Hering
(1957), Grue (1977), masters (1979)
2; P = permanent resident; S = summer resident
The number indicates the number of census plots or:study areas used
for breeding., The maximum is 7, Sp. = special landscape required,
4) (Obligatory = in a given geographic area the species breeds only in
the pinyon-juniper woodland; semi-~obligatory = same as above but
breeds in one additional plant community,

Few, if any other natural habitat-types in North America have so
few truly obligatory species, The reason(s) such should be the case
is not clear but may relate to the great physiognomic diversity found
in the pinyon- juniper woodland. Just as there is no typical
pinyon- juniper woodland there are few obligate pinyon- juniper birds.

Just as the number of breeding species varies bstween woodlands
so does breeding bird density. In southwestern Arizona where many oaks
ars found in the woodlands breeding bird density may reach 250 pairs
per 40 ha (Balda 1967). This density is seldom if ever reached in the
pinyon- juniper woodland where densities vary between 30 and 190 pairs
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Grasslands usually havé fewer breeding pairs and ponderosa pine forests

per 40 ha (Table 3). ‘Néﬂgﬁlzﬁiggkoairs is about an average figurs. :>
more than the pinyon-juniper woodland.

TABLE 3. Characteristics of the avian woodland breeding birds

Study Habitat No. of No. of
Breeding Breeding
Species Pairs/40 ha
Balda, 1967 oak- juniper 36 224
Balda, 1967 pak- juniper-pine 36 267
Grue, 1977 juniper-parkland 17-23 54-179
Beatty, 1978 juniper-grassland 11-12 35-40
Grue, 1977 Jjuniper~pinyon 24-26 66~130
Masters, 1979 pinyon-juniper I 9-10 90-87
Mmasters, 1979 pinyon~juniper II 1g-21 191138
masters, 1979 pinyon=juniper III 19-19 122-133
Hering, 1957 pinyon=juniper (?) 15 33
Beidleman, 1960 pinyon=juniper 2 30
Hardy, 1945 pinyon=-juniper 22 -
miller, 1946 pinyon dominated 55 -

Breeding bird densities in a single location show rather large
annual Ffluctuations that appear to be linked to biotic and physical
factors, In very dry years the breeding bird populations may be
reduced between 50 and 70% (Grue 1977). Possibly pinyon pine seed
crops may attract breeding birds the next spring. Masters (1979)
found a 28% increase in populations after a large cone crop (Table 4).

Table 4., Changes in breeding bird densities (pairs/40 ha) and
diversities betwesen years

Study First Year Second Year
Density/Diversity Density/Diversity %Change Reason

masters, 1979 191/21 138/18 28/14 pinon seed
crop before
first year

Grue, 1977 130/26 66/24 49/8 Annual fluc-
tuation in
' . precipitation
Grue, 1977 179/23 54/17 70/26 Same as
above
masters (1979) attempted to explain the relationship between

various habitat parameters and characteristics of the breeding bird
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fauna. At the level of the community, she found that the number of _
breeding bird species was significantly correlated with a) the density
of pinyon pine, b) total tree density and c) pinyon pine Foriggﬁ
volume. Foliage height diversity (as measured iﬁftwo-meter‘helght
ciasses) was @ significant predictor of bird species diversity.
Breeding bifd density was significantly correlated with pinyon pilne
depsity when the bird population fiqures following a large pinyon pine
cogﬁ"?ﬁﬂﬁfﬁifﬁ’lgnored. _

A "typical avifauna" of the pinyon-juniper woodland thus appears to
be as simplistic an approach as trying to describe a typical vegetation
for this woodland type, Never-the-less wshave selected from the list
of 74 breeding species a group that has a distribution score (Table 2)
of four or higher and/or is listed as obligatory or semi-obligatory
in niche width, A major danger here is that two closely related
species may bs sympatric and thus neither would have achieved the
criteria for inclusion. Such could have been the case for nighthawks,.
kingbirds, hummingbirds, bluebirds, medium-billed sparrows and a few
other cases. In these instances the most common of the dyad or triad
was added to the list to make it as representative as possible., Ffrom
Table 2, 29 species met the first criteria and the nighthawk and
kingbird were added for reasons given above,

Resident Status

Of the 31 species that fit our "typical avifauna" criteria 14
(45%) are summer residents and 11 (35%) are permanent residents. Six
speciess show variable patterns of residency either based on geographic
considerations (i.e. summer residents in the northern portion of their
‘range and permanent residents in the more southern areas) or variable
weather conditions (i.e. migrate in harsh winter, remain stationary in
mild winters). Hardy (l945) in eastern Utah described 36% of the
nesting species as permanent residents and 64% as summer residents,
almost identical te our typical avifauna if one includes the “switchers"”
in the summer category,

Data from intensively censused plots in central Arizona over a
two year period showed about the sams split as does the Utah data

(Grue 1977), The proportion of permanent resident species ranged
from 35 to 40%.

In north-central Arizona however, Masters (1979) censusing three
pinyon- juniper plots for two years found a range of permanent resident
breeders from 32 to 56% (Table 5), and Hering (1957) near Mesa Verde,
Colorade had 53% permanent residents. One could expect permanent
residency to increase in the woodlands with decreasing latitudes but
such an increase is not apparent from either the proportion of the
breeding population that is permanent or the absolute number of species
that do so. On both of masters' (1979) plots with proportion of
permanent residence above 50% the ratio of pinyon to juniper trees was
better than 2:1., (Hardy's 1945 ratio was 0,36 to 1). Hering (1957)
did not provide the necessary data to assess this habitat feature but
the general area of her study contains high densities of P, edulis
(pers, obs,R, P, Balda)., Of the 55 species of breeding bIrds
(2 woodland high!) listed by Miller (1946) in a southern California
woodland predominated by pinyon pine, 27 species or 49% were apparently
permanent residents, Two areas without pinyons had 33 and 35%
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permanent resident breeders. ‘Thus, we suggest with caution that a

positive correlatiggﬂggxﬂg&ist_betgggn,&he proportion of permanent
residents in tRhe community and the proportion of trees in Fhe woodland
th iny pines, n all probability no one factor will answer

the question, but this one does deserve future invgstigatiqn. pF the
18 species listed as sither obligatory or semi-obligatory in this
woodland 8 are permanent residents.

Table 5. Residence status of breeding birds from specific sites in
north-central Arizona (Masters 1979)

Status Number of Species (%)
Sites
I II 111
Permanent Resident 3.0% 232; 8.0 (53} 7.5 é56)
Summer Resident 6.5 68 7.0 (47 6.0 44)

¥ ¢ yr, average

Foraging Guilds

An instructive way to look at avian communities is the use of
foraging guilds (Root 1967)., A quild is defined as one or more species
in a community that use similar foraging techniques., Guilds can be
defined as broadly or narrowly as the observations and data base
permit. Here for the sake of simplicity and accuracy (but sacrificing
specifics)} I define foraging quilds only by substrate-type. This is
done because very little information is known about the species under
consideration te allow for finer distinctions., Foraging guilds used
include ground, foliage, air, bark, and flowers, If a species used
two of these substrates I assigned half the value to each gquild,

The descriptive analysis from nine different intensively studied
woodland sites shows few trends., The number of ground foragers varied
from 6 (Hering 1957) to 16 (Grue 1977) species. Relative proportions
of ground fForagers varied between 40% (Hering 1957) and 57% (Grue 1977),
No significant correlation (Spearman Rank Correlation) between ths

density of pinyon pine or juniper and either the number or propertion of
ground foraging species was found.

The number of foliage foragers in the breeding community varied
from a low of three in a juniper-grassland (Beatty 1978) to a high of
12 in a2 predominantly pinyon pine stand., The mean number of species
that used foliage as a substrate where both pinyon and junipers were
represented was 5. The number or proportion of foliage foraging
species showed no significant correlation with pinyon or juniper density.

The number of species of hummingbirds (nectar feeders) also shous
no correlation with tres species density. Hummingbirds most likely
respond more to the species composition and flowering patterns of the
shrub and forb strata which may be limited by physical factors
(temperature, moisture, etc.).
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There is also no trend for aerial feeders. Aerial foraging spgc%es
number between 1 (Hering 1957) and 9 (Miller 1946). On areas containing
both pinyon and junipers the mean number of aerial feeders was 4,

In some woodlands a small group of breeding species forage
extensively on trunks and large branches. In no intenqive study area
analyzed for this report where the ratio of pinyon to junipers was less
than l:1 did any of these species breed. Where pinyons outnumbered
junipers by 2:1 or better two species appeared. Almost invariably these
two species were the Hairy Woodpecker and White-breasted Nuthatech, The
former species obtains insects by hammering holes through the bark or
flaking layers of bark off in small plates. The latter species probes
the crevices in the bark to obtain insects, Both species reach higher
densities in ponderosa pine forests (Szaro and Balda 1979) than in t@e
woodlands. Either there are more insects in, under, and on pinyon pine
bark than juniper or the bark pattern is such that insects are easily
extracted,

The"typical avifauna" for pinyon-juniper woodlands has & slightly
higher number of ground and foliage foragers than the studies described
above (Table 6). This probably occurred because our selected sample of
birds is slightly larger than would be found in any one woodland area.

Table 6. Foraging Guilds for a "typical pinyon-juniper woodland®

. *
Guild Number of Breeding Species (%)

Ground 1
fFoliage

Aerial

Bark

Flower

5
2
1

- =)
. L ] L) L ] .

cowunou
P Ve Ve W o W N

2
4
6
4
4

N e N s s

*Carnivores not included

The above analysis has dealt solely with numbers of species
becauss of the high year~to-year variability in densities, Master's
(1979) regression models to predict characteristics of the bird
populations included foraging quilds. Eight independent foliage
variables were used. Pinyondensity was significantly correlated with
densities of aerial feeders, bark feeders, and total density of all
insectivorous birds (Table 7)., No variable contributed solely by
junipers was important as a predictor of any of the breeding bird
characteristics measursd, Why the above result should occur is not
immediately obvious but suggests pinyon pine may provide 2 more
suitable foraging substrate than juniper.

Only fragmentary data exists to support the contention that
Juniper is less attractive as a foraging substrate than is pinyon
pine, In an oak-juniper-pine (Pinus cembroides and P. leiophylla)
woodland in southeastern Arizona, Balda (1969) studied foliage use by
the 36 breeding species. The number of observations in each tree
species were compared to the foliage volume contributed by each tree
species. Based on foliage volume an expected number of bird
observations per tree species was calculated, Actual foraging

156



observations in juniper were far less than expected, whersas foraging
observations in pines were much greater than expected. At that time Balda
proposed that the breeding birds may simply have not yet legrned to use
juniper as it is known that juniper is presently spreading into new areas
and increasing in areas where it was once sparse. The Black-throgted
Gray Werbler, Chipping Sparrow, Bridled Titmouse and Common Bushtit
utilized juniper more than any other species. Three of the four species
listed above are members of our "typical woodland avifaupa," 1In 2
pinyon-juniper-ponderosa pine ecotone Laudenslayer and Balda (1976} found
that pinyon pine was selected mors intensely than predicted by expected
numbers genserated from foliage volume. Juniper was selected
approximately as often as expected. We explained this difference by
using the relative proportion of foraging surface within both trees.
Although both species have their green foliage concentrated on the

outer edges of the branches, needles of pinyon pine are found growing
farther inward than in juniper. Thus, if .the growing areas and areas

of green vegetation on these! trees are used as prime foraging surfacss
then pinyon provides more of this surfacse per tree than does juniper.

Table 7. Percent variability explained (fz) of breeding bird paramseters
by vegetation factors which ars significantly correlated
(Masters 1979)

Factor Density of Feeding Guilds .
Asrial Bark : Insectivores
Feeders Feeders
Pinyon Pine Density - 980 . 781 .949
Total Tree Density 979 . 776 .947

Pinyon Foliage Volume «902 NS .834

Inseact densitiss in pinyons and junipers may also be a reason why
pinyon density is a good predictor of density of insect sating birds,
Masters (1979) found, however, that junipers had a higher number of
insect taxa than did pinyon, " Insect'55EﬁEEHEE“TEE”ﬁéﬁgﬁ?EEhgvﬂfﬁfal
length} was aboul the same in both trees, The similarity coefficient

(2 measurs of community similarity) indicated that pinyon and juniper
have different arthropod faunas associated with them,

Nesting GCuilds

The classification of the avian community by nesting habits may
alse provide clues as to how breeding birds interact with the
structure of the wvegetation. Of the 31 species used as a "typical
avifauna® 60% (18.5) nested in foliage {the 0.5 is for the Mourning
Dove that uses both foliage and ground for a nest substrate), 23% (7)
usad cavitiss and the remainder nest on the ground. Hardy's data (1945)
fits well with 6L% of the breeding birds nesting in the foliags, 21% in
cavities, and 18% of the species nesting on the ground,.

On two intensively studiéaMalbﬁs in central Arizona Grue (1977)
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found an average of from 60 to 68% foliage neéting sgecies in t@e
breeding bird community. From 15 to 20% of the specxes.nested'ln
cavities, Again the fit is reasonable with what a "typical avifauna®
would show (Table 8).

Table 8. Nesting guilds of breeding birds from specific sites in
central Arizona (Grue 1977)

Nesting Guild Number of Species (%)
Pinyon-Juniper Woodland Juniper Parkland
Foliage 16.5% (66) 14.0 (68)
Cavity 5.0 (20) 3.0 (15)
Ground 3.5 (14) 3.5 (17)
Total 25.0 20.5

* 2 yr, averages

In north-central Arizona Master's (1979) found cavity nesters to
make up almost half of the breeding species on areas where pinyons
outnumbered junipers (Table 9), Hering (1957) found cavity nesting
species made up 47% of the breeding species on an area of presumable
high pinyon densities., Both studies had 7 to 8 cavity nesting species
present. The pinyon dominated woodland in California (Miller 1946)
contained 11 cavity nesting species.

Table 9, Nesting qguilds of breeding birds from specific sites in
north-central Arizona (Masters 1979)

Nesting Guild Number of Species (%)
Sites
I II III
Foliage 7.0%  (74) 7.5 (58) 6.5 (48)
Cavity 2.0 (21; 7.0 (47% 6.5 (48)
Ground 0.5 (5 0.5 (3 0.5 ( 4)

* 7 yr, averages

The emerging pattern is more than suggestive that cavity nesting
species will ocecur with higher probability in woodlands containing large
numbers of pinyon pines., O0On three study sites in nogth-cantral Arizona
Masters  (1979) found that 79% of .the variambility (r¢) in density of
the combined cavity nesting species (not species numbers as discussed
above) was explained by the density of pinyon pines.

Both density and diversity of cavity nesting species may be
related to pinyon pine in some manner, Since cavity nesters depend on
weakened or diseased trees to excavate cavities in, it 1s possible

at pinyon pine are more prone to attack by insects and other disease
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causing organisms., Also, it may be that pinyon braqches‘are more brittle
and are therefore more prone to breaking thus.allowlqg dlsease'agents
entry, Dead junipers are hard whereas dead pinyon pines contain soft
wood (pers. obs.).

The question that remains deals with tree-type selec§ioq by t@e »
foliage breeding birds: Do foliage breeders select for either jJjuniper
or pinyon when choosing a nest site? Both Hardy (19&5) and Shor; and
McCulloch (1977) make unsubstantiated comment§ that foliage nesting
birds prefer junipers over pinyons for nest-sites, Based on the amgunt
of data presently available it is not possible to answer that guestion
and more research is required to show if any preference is shoun
(Table 10). The two species that showed regular use of juniper were the
Black-chinned Hummingbird and Black-throated Gray liarbler whereas the
Chipping Sparrow showed no preference for either tree (masters 1979,
Balda 1969),

Table 10. Nest sites of foliage nesting birds in western woodlands

Study Number of Nests in
pinyon juniper other

Balda, 1967 oak- juniper (not present) 1 12
67 1

Balda, 1967 juniper~oak-pine - 11 10
46 46 29

Laudenslayer and pinyon-juniper-ponderosa pine 3 - -

Balda, 1976 48 46 27

Masters, 1979 pinyon- juniper I - 1 -
32 33

Masters, 1979 pinyon- juniper 11 10 5 -
87 33

Masters, 1979 &%nyon-juhﬁﬂfr III 6 2 -

WINTERING BIRDS

Winter bird populations of the woodland have been studied in
central Arizona by Grue (1977) and in north-central Arizona by Shrout
(1977). A total of 32 species have been recorded as wintering in these
woodlands, These 32 species belong to five orders and 14 families., Of
these, 18 are permanent residents, 10 are winter residents, and 4 are
switchers. The most reqular winter residents are the two species of
juncos, White-crowned Sparrow, and Ruby~crowned Kinglet. Three of
these four species are seed eaters. Prominent “switcher" speciss are
the Mourning Dove, American Robin, the two bluebirds, and the House
Finch., Only the Bushtit, kinglet and wren are insectivorous (Table 1l1),

Species numbers vary considerably from year-to-year, Shrout (1977)
reported a diversity of 10 species in one winter and 20 the next on the
same 40 ha plot, Mean number of wintering species in Arizona woodlands
is about 15 (Grue 1977, Shrout 1977).
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Table 11, Birds wintering in pinyon~juniper woodlands

Species Status* Distribution
(max = 3)

Rough-legged Hawk
//Merlin

Prairie Falcon

Gambel's Quail

Mourning Dove

Hairy Weodpecker

Common (red-shafted) Flicker

Horned Lark

Common Raven

piYon Jay

Scrub Jay

Mountain Chickadee

Plain Titmouse

Common Bushtit

White-breasted Nuthatch

Red~breasted Nuthatch

Bewick's luiren

Ruby-crowned Kinglet

American Robin

Townsend's Solitaire

Western Bluebird

Mountain Bluebird

Sage Thrasher

Evening Grosbeak

House Finch

Cassin's Finch

Rufous-sided Towhee

Vesper Sparrow

Dark-syed Junco

Gray-headed Junco

Chipping Sparrow

White-crowned Sparrow W

n = 32 p:lﬁ, W=1l and P=§:=5

pers, obs.,)

]
w

pers. obs, )
pers, obs.)

t [}
wvuw w

1
wn

pers., obs,)
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Winter densities vary greatly from place-to-place and from
year-to-year, For example during the winter of 1973-74 Grue (1977)
reported 318 individuals per 40 ha in a pinyon-juniper woodland and
251 wintering birds in a 40 ha juniper parkland. This is a 21%
difference,

Year-to-year variations are even more striking, In_some years

the woodland supports huge flocks (too large to count) ef-bluebirds,
Amertcan Robins and mixed FTlocks of Jjuncos. In other years one can
walk for hours seeing only @ very few birds (Vaughan pers., comm,,
R. P. Balda pers, obs.). Shrout (1977) found 293 wintering birds per
40 ha in the winter of 1973-74 and 75 individuals during the winter of
1974-75 on the same plot. Using a conservative calculation this is a
74% change in population density between years.
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