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Presenter�
Presentation Notes�
Just to let you know a bit more about the Avian Science Center…�



The Avian Science Center at the 
University of Montana

Presenter�
Presentation Notes�
We became a center on the UM campus 3 years ago in order to help land owners, land managers, and the public-at-large understand that birds can be used as a tool to help with decisions they make about land-use practices and lifestyles.�



Our mission is “to promote 
ecological awareness and 
informed decision making 

through the collection, synthesis, 
and dissemination of science- 
based information on western 

birds.”
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Presentation Notes�
More specifically, …

�



we’re listening to the birds…

Presenter�
Presentation Notes�
In short, we listen to the birds.  We do this because birds are one of the most effective tools one can use to promote wise land stewardship.�



Presenter�
Presentation Notes�
Tonight, I’d like to tell you one story that has emerged from this approach, and I will start by showing you this picture of the aftermath of the Black Mountain fire, which burned right to the edge of Missoula in 2003.  At this point, I’ll ask you to think of the one word that best describes this scene.  Horror?  Disaster?  Devastation?  Destruction?  Crime?  Scar?



Whatever,…keep that word in mind because I want to show you how taking a bird’s-eye view of the world can change one’s perspective on forest fires (and the word you associated with this picture)!

�



Presenter�
Presentation Notes�
First, you need to appreciate that fire is probably the single-most common, widespread, and important agent of natural disturbance in the Northern Rockies. This summer, the summer of 2003, and the summer of 2000 before that showed folks in the Intermountain West just us how widespread, and important fire can be as an agent of disturbance.  �



"Of all biotic and 
abiotic influences on 
vegetation, fires were 

the most prevalent 
major disturbances on 
the landscape prior to 
European settlement" 

(Gruell 1983).
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Presentation Notes�
Just to emphasize how common fire is in this part of the world, we have more than 35,000 lightning strikes per year in this tiny part of the Rockies.  Even in a dry year with half the average number of strikes, we still have plenty, thank you.  "Of all biotic and abiotic influences on vegetation, fires were the most prevalent major disturbances on the landscape prior to European settlement" (Gruell 1983).�



"...a high percentage of vegetation, within all forest zones, is at one stage 
or another of succession following past fires." (Habeck and Mutch 1973).

Presenter�
Presentation Notes�
Fires are SO widespread and common, "...a high percentage of vegetation, within all forest zones, is at one stage or another of succession following past fires."  Indeed, in the northern Rockies, climax forests that have escaped fire are RARE (Habeck and Mutch 1973). 



This quote suggests that it is severe fires that are common in the Rockies,�



From Thomas (1979)
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The concept of a world being constantly disturbed is important because as the major agent of disturbance, fire is the creator of many different forest vegetation types.  Indeed, the primary reason we see different vegetation types across the forested landscape is because different patches are at different stages of succession after disturbance.  



The fact that different stages of succession after disturbance are needed for the maintenance of much of the variety of life that we see in the northern Rockies is important in light of both the desire of conservation-minded individuals to maintain biological diversity and in light of the legally required mandate that federal land agencies maintain biological diversity.  If you want to have the variety of conditions we see in this figure, you have to want to maintain the disturbance events that create the process of succession.  Conservation biologists have been overly concerned about saving important representative places (like Important Bird Areas), and have been negligent in fighting to save areas large enough to support the processes that give rise to much of the variety we see!  �



The kinds of fires that create significant 
ecological change are the major, severe, intense, 

devastating, horrible, catastrophic crown fires
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Presentation Notes�
We must also appreciate that the kinds of fires that create significant ecological change are the major, severe, intense, devastating, horrible, catastrophic crown fires, not mild understory fires…Note not only the creation of a heterogeneous landscape, where different plants and animal species now occupy what used to be occupied by a boring set of late-successional forest species, but note as well the visually unique standing dead trees in a forest born of severe fire!  For the northern Rockies, the textbooks have it wrong…�



From Thomas (1979)
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Fire creates entirely unique early successional communities that are not created through any other form of disturbance, and the one thing that stands out as most unique about post-fire communities is the presence of that "standing dead".  �



Presenter�
Presentation Notes�
While it’s true that fires may burn severely, this kind of scene seems a bit extreme!  Just how “natural” is this kind of aftermath following a high-severity fire?  One place we have historically gone for answers to questions like this is to the trees!�
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…we can use fire scarred trees and get a several-hundred-year perspective on the issue, and tree-ring studies generally show that fires were frequent, low-severity events.  But wait!  Those data can be collected ONLY from forests that have not burned severely and from a time period that is dominated by many unnatural human influences!  �



Presenter�
Presentation Notes�
or we can go to the birds for answers to questions like this!  Why birds??  Two reasons: birds carry an evolutionary history and much longer-term perspective on fire than tree rings do.  Secondly, nothing can come close to the effectiveness of using birds as biological monitoring tools.�
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…nothing’s as easy or as cheap to detect.  Landbirds are the most conspicuous of vertebrate species in every vegetation type on Earth, and they scream their names at you all day!  

�



Presenter�
Presentation Notes�
The Cornell Lab is so convinced of this that they have created autonomous recording units, which we used this year to see how well they (and we) perform in the field!�
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Presentation Notes�
We also discovered that elk like to play with the ARUs�
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We have now collected information from nearly 3000 points, scattered among 50 different burns in the two years immediately following the fires.  �



Presenter�
Presentation Notes�
To date, we have detected more than 100 bird species in these burns.  One might argue that such numbers of species could be detected from atop a building downtown…what’s the point?  The point is that each was observed using the burned forest in some way, and more than half of those have been detected nesting there.  Moreover, the species composition of these burned forest communities is entirely unique.�
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And from the presence of species that are relatively restricted to these early post-fire conditions.  The habitat breadth value of 1.3 is phenomenally low; this species is as restricted to burned forest as a marsh wren is to marshlands.�
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Presentation Notes�
There are lots of possible biases on that kind of data analysis, but in a confirmatory sense, there was an article just a few years ago about a huge concentration of BBWOs just north of Lake Superior in Ontario, where the author tallied 175 BBWO on a walk!�



In reference to Black-backs, 
Manly Hardy wrote Maj. 
Bendire in 1895 that 
“specimens are so abundant 
in fire-killed timber areas 
that I once shot the heads 
off six in a few minutes 
when short of material for a 
stew!” (Bent 1939)

Presenter�
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And, the black-backed woodpecker’s association with, and near restriction to, burned forests was recognized and written about nearly a century ago!�
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Presentation Notes�
For those who are skeptical about using a literature-based survey or anecdotal observations of woodpecker concentrations to establish the habitat relationships of a species, we now have over 10,000 survey points scattered across the region, and results from the largest database of its kind in the world show…�
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That the pattern is similar when based on a huge number of more recently collected point count data from an even larger number of vegetation types, and from methods that were identical everywhere!�
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Check out this video clip!�
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If the coloration of a black-backed woodpecker doesn’t suggest a long evolutionary history with a fire environment like the white coloration of a ptarmigan does with its snowy environment, I don’t know what else would!  This bird SCREAMS fire!�
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So why are those birds there?  What are they doing?  The woodpeckers are getting beetle larvae in trees (many of the beetle species are themselves unique to early post-fire conditions--buprestids and cerambicids).  �
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Presentation Notes�
Melanophila acuminata and its heat sense organs, and Steel blue jewel beetle from Europe.



Adult beetles in the genus Melanophila have evolved the ability to detect heat with infrared sensors from a distance of 100 miles!  Linsley (1943, p. 341) noted that at University of California football games, with 20,000 or so cigarettes ablaze at any time (remember, this was the 1940s), a haze of tobacco smoke would hang over Memorial Stadium.  Melanophila beetles would ‘annoy patrons by alighting on the clothing or even biting’ during a big game, which was more disturbing to fans than a Stanford touchdown.” 

�
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Jewel beetles and other beetle species have recently been shown to be able to detect smoke with their antennae from shorter distances (Nature 1999)�



Presenter�
Presentation Notes�
The relatively restricted distribution pattern of black-backed woodpeckers and several other woodpecker species results from the fact that they feed on beetle larvae that are chomping on the dead wood beneath that charcoal. Beetles in the genus Melanophila are flat-headed borers and are found worldwide, usually in fire-damaged pine forests. Eggs are deposited below the bark, where the larvae feed on the cambium of newly killed trees and later emerge as adult beetles. Ever heard a wood-boring beetle chewing beneath the bark?

�
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Evidence of the feeding frenzy is apparent within a year following a stand-replacement fire.�
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…and while the BBWO is clearly the poster child of severely burned forests (Sophie Webb)…�



(b) Three-toed Woodpecker

Cedar-hemlock   -
Spruce-fir   -
Lodgepole   -

Mixed-conifer   -
Douglas fir   -

Ponderosa pine   -
Group selection   -

Shelterwood   -
Seed tree   -
Clearcut   -
Post-fire   -

Sagebrush   -
Grassland   -

Agricultural   -
Marsh, Wetland   -
Riparian Shrub   -

Cottonwd/Aspen   -
Residential   -

Percent of points with detections

6543210
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Moreover, perhaps as many as a dozen bird species are nowhere more abundant than in burned forest! �



(c) Hairy Woodpecker

Cedar-hemlock   -
Spruce-fir   -
Lodgepole   -

Mixed-conifer   -
Douglas fir   -

Ponderosa pine   -
Group selection   -

Shelterwood   -
Seed tree   -
Clearcut   -
Post-fire   -

Sagebrush   -
Grassland   -

Agricultural   -
Marsh, Wetland   -
Riparian Shrub   -

Cottonwd/Aspen   -
Residential   -

Percent of points with detections

14121086420

Presenter�
Presentation Notes�
Hairy Woodpecker, for example, is nowhere more abundant.

�



(d) Northern Flicker

Cedar-hemlock   -
Spruce-fir   -
Lodgepole   -

Mixed-conifer   -
Douglas fir   -

Ponderosa pine   -
Group selection   -

Shelterwood   -
Seed tree   -
Clearcut   -
Post-fire   -

Sagebrush   -
Grassland   -

Agricultural   -
Marsh, Wetland   -
Riparian Shrub   -

Cottonwd/Aspen   -
Residential   -

Percent of points with detections

2520151050
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…they’re all going for the beetle larvae.�
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Even bluebirds appear to be relatively common in burned forests!

�
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Other bird groups that become relatively common include those that eat insects from out of the air, …�





Presenter�
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and those that eat seeds from exploded cones that are specially positioned to re-seed the forest after fire.

�
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We even see evolution of a sub-lingual pouch associated with exploitation of fire released seeds!�
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After the fires of 2000 and 2003, we were given the opportunity to begin looking at the distribution of birds WITHIN burned forests. �
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We mapped thousands of points using a GIS and visited them in the field in an effort that has been no small logistical feat. �
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Back to the survey points, we hire a lot of competent field technicians. �



5 fire severity classes

mostly green

green-brown

mostly brown

brown-black

mostly black
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And they record lots of information at each point, including fire severity.  If you look further (as we have) within burned forests and ask how the bird is distributed with respect to burn severity, the pattern is even more striking—our independent samples (which now number more than 2000 from within more than 50 different fires) reveal that…�
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within burned forests, Black-backed Woodpeckers occur predominantly in the severely burned patches, as do many other bird species.�
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I don’t mean to imply that all bird species love severely burned forests!  Many (e.g., Golden-crowned Kinglet) wouldn’t be caught dead in a burned forest, but that’s not the point.  The point is that there are many that thrive in such forests, and that may even require such conditions for their success.�



Presenter�
Presentation Notes�
The implications of these distribution patterns are profound…the near restriction of species to severely burned forest implies that such forest conditions were the ecological backdrop against which those species evolved. The distribution and adaptations of the black-backed woodpecker is merely a REFLECTION of the ecological theater (the environmental conditions) within which it must have evolved.  



Moreover, they did not evolve to “tolerate” periodic terrible and catastrophic fire, but they evolved to DEPEND on such fire…without it they are toast!

�



Understand this correctly!  
It’s not that many organisms are able to 

SURVIVE severe fires; it’s that they 
REQUIRE severely burned forest conditions 

to survive.

Presenter�
Presentation Notes�
GET THIS STRAIGHT, IT’S NOT THAT MANY ORGANISMS ARE ABLE TO SURVIVE SEVERE FIRES; THEY REQUIRE SEVERE FIRES…yes, theses fires are “natural!”�



Presenter�
Presentation Notes�
And standing dead TREES are essential for nearly all of those that use burned forests…THAT’s the birds’ perspective.

�



Presenter�
Presentation Notes�
Think about where birds nest!  Some birds, like this junco, nest on the ground.�





Presenter�
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But such species are few in number.

�



Presenter�
Presentation Notes�
Most bird species that use burned forests nest in trees!  Open-cup nesters may use tree branches, as illustrated by this wood pewee nest�





Presenter�
Presentation Notes�
Broken-top trees are great for open-cup nesters!  Check out the site of a robin nest!�
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Same nest up close.�
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Here’s another robin’s nest

�
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And another!!�



Presenter�
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Standing dead…still the critical element here�



Presenter�
Presentation Notes�
All the woodpeckers are primary cavity-nesters, which dig their own nest sites in the standing dead trees, but even they nest disproportionately often in already existing broken-top trees—trees that were snags BEFORE the fire burned!�



Presenter�
Presentation Notes�
Thus, many early successional post-fire species depend on snags that were created in older forests before the disturbance event occurred.  The old-tree legacy that remains after a forest burns is so important that one could even go so far as to suggest that a diverse post-fire community is an old-growth dependent community—at least dependent on an “unhealthy” older forest!�
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OK.  Given these facts, when a severe fire season comes along (John Colgan picture)…�
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…we should be dancing in the streets!  But there is little celebration after fire like those of 2003.  Why not?�



Presenter�
Presentation Notes�
Our fire education programs do not present an ecological perspective…instead, the public is continually reminded about the wasteful “loss” that accompanies severe fire, �
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Have we come a long way since the inception of Smokey?  Take a look at this billboard that I saw in 2004!�
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As of yesterday (9/23/2007)!!�
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Presentation Notes�
It doesn’t matter what country you’re in; it’s all the same�



Presenter�
Presentation Notes�
All fires are the same, and all are bad!�



Severe fires are “unnatural”

“It’s critically important to recognize that the 
most significant environmental problem facing 
forests is the risk of catastrophic fire.” (David 

Bischel, President, California Forestry 
Association, Missoulian, 12 December 2002)

“Nearly a century of well-intended fire 
suppression has created millions of acres of 

unnaturally dense forest ripe for catastrophic 
wildfires.” (Missoulian ed., 7 July 2004)

Presenter�
Presentation Notes�
Indeed, severe fires are generally viewed as “catastrophic” events that are the result of past management activity that was misdirected.�



The severity of fires 
that we see burning 
in most western 
forest types is still 
well within the 
historical range of 
variation (Romme 
1982, Johnson et al. 
2001, Baker et  al. 
2007); it’s primarily 
the extent of such 
fires that may lie 
outside the HRV.
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And the severe fires that burn in most western forest types are still well within the natural range of historical variation as well (Romme 1982, Johnson et al. 2001, Baker et al. 2007). 



Thus, the facts seem to run counter to the overwhelming sentiment that most western forests are out of whack because of our past fire suppression policies.�



Arno and Fiedler (2005)

Presenter�
Presentation Notes�
Take a look at a table from (Arno and Feidler 2005; Table 3.1)…the same thing is clear here.  All forest types are characterized by at least SOME severe fire. 



“Mimicking nature's fire: restoring fire-prone forests in the West”�



Low-severity
Mixed-severity
Mixed-severity
High severity

Fire regimes

Presenter�
Presentation Notes�
Estimates from the northern Rocky Mountains are that as little as 5% of conifer forests fall into the kind of fire regime (dry montane)!”  Thus, perhaps as much as 95% of all Western forests fall within some sort of crown fire regime!�



(from Agee 1993)
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Presentation Notes�
The other thing that is underappreciated is that virtually ALL fire regimes include some high severity events…it is the FREQUENCY of those events relative to less severe events that distinguishes the regimes.  It is not that each regime is distinguished by one and only one kind of fire!

�



Even in ponderosa pine forests, there’s a growing body of 
evidence that high-severity fire events are perfectly natural, 

albeit rare, occurrences (Agee 1993, Brown and Sieg 1996, Arno 
et al. 1997, Shinneman and Baker 1997, Brown et al. 1999, 

Veblen 2000, Ehle and Baker 2003, Schoennagel et al. 2004).

Presenter�
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…and crown-fire events are perfectly natural, if rare, occurrences in those forest types as well (Agee 1993, Brown and Sieg 1996, Arno et al. 1997, Shinneman and Baker 1997, Brown et al. 1999, Veblen 2000, Ehle and Baker 2003, Schoennagel et al. 2004). 

�



Although crown fires may not be the most frequent kind of fire 
everywhere, they occur naturally in all western forest types

Presenter�
Presentation Notes�
Although severe crown fires may not be the most frequent kind of fire in a forest type, they occur naturally in all western forest types. �



Unfortunately, the public has been led to believe that crown fires 
are “unnatural”

Presenter�
Presentation Notes�
the public has been led to believe that crown fires are “unnatural”, and by failing to appreciate the naturalness of such fires, the public fails to embrace a major force that creates much of the variety on earth that we're trying to preserve!

�



The public-at-large is almost entirely unaware of 
the benefits associated with severe crown fires
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How’s this for clear evidence that the public is entirely unaware of the benefits of crown fires?  I challenge YOU to take on the responsibility of educating the public about the amazing biological story surrounding severe fire!  Even though most folks view severe fire negatively, �



People with political influence continue to 
make statements suggesting that severe fire 

itself is unnatural:

Jerry Williams (USFS Region 1 fire manager) 
says “…we can’t just let nature take its course 

because these fires we are seeing today are 
burning way beyond the adaptive limits of our 

ecosystems.” (Missoulian 22 August 2000)

Presenter�
Presentation Notes�
People still want to insist that the severe fire itself is unnatural and forests burning in that way are somehow out of whack!

�
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That’s not what a very large number of species are telling us.  Who do you believe?  I am merely scratching the surface here with my own bird data.  If you examine the distribution patterns of certain beetles, toads, mushrooms and other plants, you will see patterns that are even more impressive—this is not about birds; birds are merely indicating something about the integrity of the coniferous forest ecosystem!�



Beauty mark or scar?

Presenter�
Presentation Notes�
So what word do you now associate with this scene that I showed you at the outset?  We can’t escape the fact that we may be experiencing increasing numbers and acreages of high-severity fire, but we also cannot ignore the scientific fact that this kind of fire is perfectly natural.  The moral of this story is that burned forests are ecologically unique…as unique and valuable as old-growth forests.  We should be as careful with these forests as we are with old growth conditions!�



Presenter�
Presentation Notes�
…which brings me to a second important lesson—the standing dead TREES are essential for nearly all of those species that use burned forests!  Consequently, the uniqueness associated with a severely burned forest is compromised by most kinds of salvage logging.

�
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However, because there is little appreciation of the value of burned forests, what do we do when there’s standing dead timber?  It turns out that more people are in agreement on this issue than perhaps on any other issue facing Americans today…an overwhelming majority feel it is appropriate to salvage what little value remains in such burned forests.�
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The reason we salvage burned timber is because the vast majority support it.  But the vast majority have not heard the story I just told you!�



By Susan Montoya Bryan (Updated: 10:31 a.m. ET March 27, 2006)

ALBUQUERQUE, N.M. - Norm Schreifels is building a 5,500 square-foot dream 
home with unimpeded views of the Sandia Mountains, an outdoor dining room 
that faces the city lights and a handful of plazas and portals that take 
advantage of New Mexico’s weather… The beams and other wooden accents 
in Schreifels’ home come from timber harvested following a forest fire 
in northern New Mexico.

Presenter�
Presentation Notes�
Heck, you even get brownie points for using burned-forest timber for building!�



Outside our national 
parks and wilderness 
areas, burned forests 
are often “salvage” 
logged…and new 
legislation would 
expedite such activity.

Presenter�
Presentation Notes�
Consequently, burned forests are routinely cut under the guise of "salvage" or “restoration” harvesting.  There was even a bill sitting before congress last year to expedite such timber sales on our public lands, and we’re sure to see more emerge after this summer’s fire events.  But, as an informed public, watch out!  The ecological consequences are disastrous…just ask the birds!

�



(after Hutto & Gallo 2006)

Presenter�
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We know this because the birds are telling us so!  If severely burned forests are salvage logged, nearly every species present before the fire declines in abundance.  This is especially true for those species that are relatively restricted to burned forest conditions—most of those not only decline significantly in abundance, but they also disappear altogether (Saab and Dudley 1998, Haggard and Gaines 2001, Kotliar et al. 2002, Hutto 2006).  We haven’t analyzed our recently collected data yet, but we suspect that the results are similar.



What this means is that any proposal to expedite such harvests is incredibly narrow-minded and short-sighted. 

�



Presenter�
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I am not opposed to timber harvesting on public lands…there are plenty of green-tree forest stands that we can harvest in a sustainable fashion and with little or no ecological cost while offering boons to local economies (especially in the urban interface), but burned forests are not among them.  The science-based information that already exists should serve to move burned forests once and for all to the bottom of the priority list of places to get our timber. �



The data we collect as scientists will “…make 
no difference in the conservation of the species 
and places we care about if this information is 

not translated into meaningful stories that 
engage the public and inspire them to take 

action.”

(Brewer 2006)

Presenter�
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As more and more scientists are beginning to realize, we need meaningful stories to promote conservation action.  I hope I have been able to translate the information that we’ve collected from birds into a meaningful story that engages you and inspires you to take action.  �



You can’t change fire management policy 
without educating the public.  And to do so, 

“…facts will not be enough to win popularity; 
emotional responses need to be excited as well.”

(Beardsley 2006)

Presenter�
Presentation Notes�
Here’s another quote which prompted me to create our latest version of information transfer…a slide show that involves what I hope stirs everyone’s emotions—music and pictures.  This is a series of pictures taken entirely within severely burned forest coupled with a Marc Cohn song that inspired me to explore this particular avenue of communicating my research results. �



Thanks for fire research support from:

National Geographic
Yellowstone National Park

Glacier National Park
Teton Science School

North American Bluebird Society
Montana Fish, Wildlife and Parks

MacIntire-Stennis
Champion Timber Company
USFS Region 1 and Forests

USDA Rocky Mountain Research Station
Joint Fire Sciences Program

Presenter�
Presentation Notes�
While I switch gears here, I’d like to thank various supporters.  The slide show I want to show you carries a 2-part message: (1) severely burned forests are biologically magical and (2) if you remove the standing dead, that magic disappears.  Do with these scientific facts what you will, but don’t ignore them in your decision making.�
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