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INTRODUCTION

Black-backed woodpeckers occupy forested habitats that contain high densities of recently dead or dying trees that have been colonized by bark beetles and woodborer beetles (Buprestidae, Cerambycidae, and Scolytidae).  These beetles and their larvae are most abundant within burned forests.  In unburned forests, bark beetle and woodborer infested trees are found primarily in areas that have undergone natural disturbances, such as wind-throw, and within structurally diverse old-growth forests (Steeger and Dulisse in press, Bull et al. 1986, Goggans et al. 1987, Villard 1994, Hoffman 1997, Weinhagen 1998).
In Montana, black-backed woodpeckers are most abundant in recent stand-replacing burns.  In northern Idaho, where burns have been largely absent for the last 60 years, black-backed woodpeckers are found amid bark beetle outbreaks, although not at the densities found in post-burn conditions in Montana.  Threats to this species, like most woodpecker species in USFS Region One, include snag removal and a lack of snag recruitment.  The greatest concerns for this species, however, are decades of successful fire suppression and salvage logging targeted at recent bark beetle outbreaks.    

Research conducted in western Montana (Hutto 1995, Caton 1996, Hitchcox 1996, Hejl and McFadzen 2000, Powell 2000) indicates that black-backed woodpeckers are strongly associated with recent burns.  Goggans and others (1987), Murphy and Lehnhausen (1998), and Powell (2000) concluded that high densities of bark beetles and woodborers, which occur at high densities in burned forests, provide a unique short-term foraging niche for black-backed woodpeckers.  Caton (1996) concluded that black-backed woodpeckers occupy burns for one to six years following the burn, with peak densities occurring at three and four years following the burn.  This corresponds to the timeframe that bark beetles and woodborers are present in the highest densities (DeNitto et al. 2000).  Powell (2000) concluded that while black-backed woodpeckers forage in areas infested with both bark beetles and woodborer beetles, they strongly select woodborers over bark beetles while foraging.  In burned forests, black-backed woodpeckers prefer large, thick-barked conifers including ponderosa pine, Douglas-fir, and western larch, over small, thin-barked species such as subalpine fir, Englemann spruce, and lodgepole pine (O’Connor and Hillis 1999, Hejl and McFadzen 2000).  Powell (pers comm.) concluded that large, thick-barked trees are more likely to retain green cambium after a severe fire, which provides attractive habitat for bark beetles and woodborers.  The cambium of thin-barked trees like lodgepole pine or subalpine fir, conversely, is more likely to be charred by severe fires, making those thin-barked conifers generally less suitable for bark beetles, woodborers, and black-backed woodpeckers.  Monitoring done after the 2000 Lolo and Bitterroot Fires (Monson and Boniecki 2002), however, suggests that thin-barked conifers should not be totally ignored as potential contributors to black-backed woodpecker habitat.  Monson and Boniecki found low levels of black-backed woodpecker foraging in lodgepole pine that had been killed by low severity fires or secondary beetle attacks.    

Black-backed woodpeckers also occur in unburned landscapes (Bull et al.1986, Goggans et al.1987, Bate 1995, Hoffman 1997, Weinhagen 1998, Steeger and Dulisse in press, Taylor unpublished data).  Taylor’s observations of black-backed woodpeckers in unburned forests in northern Idaho suggest that they may occur at substantially lower densities in unburned forests, but no rigorous comparisons between black-backed woodpecker densities in burned and unburned forests have been done.  Hutto (1995) hypothesized that black-backed woodpeckers reproduce at source reproductive levels in burns, but may drop to sink reproductive levels in the intervening periods between large burns.  

Although undocumented, it is thought that black-backed woodpeckers are a relatively short-lived species (similar to other Picoides woodpeckers) and probably only live six to eight years (Dixon and Saab 2000).  This suggests that not only are substantial acreages of burns important to the species, but that burns are needed at relatively short intervals.  Losensky (2002a) concluded that before 1900, very large burns of 1910 magnitude occurred at the rate of one to two per decade within Region One.  

Black-backed woodpeckers appear capable of migrating large distances to exploit rich foraging resources such as those that occur in recent burns or other large-scale natural disturbances (VanTyne 1926, West and Speirs 1958, Bock and Bock 1974, Yunick 1985). It is unknown, however, how far black-backed woodpeckers will migrate to occupy burned forests. In a study that compared percent occurrence of black-backed woodpeckers in burned, mature, and old-growth coniferous forests, black-backed woodpeckers were not detected 50 km away from large (200 ha) stand-replacement burns (Hoyt 2000) although they were detected in old-growth spruce forests 75 and 100 km away. Hoyt (2000) hypothesized that black-backed woodpeckers were drawn away from the unburned forests within a 50 km radius of the burn.

The black-backed woodpecker’s extraordinary degree of dependence on recent fires may not be consistent across the range of this species.  Research conducted in Montana (Hutto 1995, Caton 1996, Hitchcox 1996, Hejl and McFadzen 2000, Powell 2000), suggests Black-backed woodpeckers may require recent burns for long-term survival.  Conversely, in Oregon, Goggans and others (1987) found high densities of black-backed woodpeckers within extensive mountain pine beetle outbreaks that occurred in the absence of fires.  This assessment will focus on the recent Montana research.  Therefore, the findings will be most appropriate for the Montana portion of Region One.  

Fire exclusion has potentially reduced the amount of black-backed woodpecker habitat (Hutto 1995, Powell 2000).  The percentages of forests in “stand-initiation” age classes, or young stands that originated from wildfires, have declined substantially since the onset of successful fire suppression (Losensky 1993, Losensky 1995, Hessburg et al. 1999, Wisdom et al. 1999, Losensky 2002,).  In addition, salvage logging often further reduces the suitability of those burned sites for black-backed woodpeckers (USDA 1995, USDA 1999).  Hitchcox (1996), Saab and Dudley (1998), and Hejl and McFadzen (2000) found very few black-backed woodpeckers after salvage logging, even when many of the fire-killed trees were retained.  This assessment will evaluate the degree to which fire suppression has reduced the availability of fire-killed forests for black-backed woodpeckers.  The effects of salvage logging are not evaluated in detail. 

METHODS

For highly specialized species such as black-backed woodpeckers, substantial reductions in habitat are presumed to be accompanied by an increased risk that the species will decline to nonviable population levels.  Consequently, an appropriate measure of status is to compare the existing habitat against that which was available in historic periods.  Landres and others (1999), Wilds and others (1999), and Jensen and others (2000) emphasize the need to understand historic habitat availability and natural disturbance regimes when making such comparisons.  For black-backed woodpeckers, historically available habitat is assumed to be represented by that period before fire suppression became effective, or prior to 1900 for this analysis. 

Fire suppression clearly was effective by 1940, based on summaries of annual acres burned in Region One (Jones and Barrett in press).  For this analysis, existing habitat conditions are based on the acres of fires burned from 1940 to the present.  

Existing Habitat.  The acreages burned by wildfires since 1940 are summarized annually (Jones and Barrett in press).  A single wildfire can provide black-backed woodpecker habitat for up to six years (Caton 1996), and black-backed woodpeckers migrate substantial distances to exploit fires (Hoyt 2000).  Therefore, it is assumed that high densities of black-backed woodpeckers can be sustained with fairly large fires at random locations across Region One, as long the total acres burned approximates the level that burned historically, and if the current frequency of fires approximates the historical frequency.  Losensky (pers comm.) concludes that the acreage of naturally occurring fires that occurred before fire suppression varied substantially from one year to the next.  In order to recognize this natural variation in historic fire occurrence and the black-backed woodpecker’s ability to survive several low-fire years in a row, existing habitat was determined by totaling the acres burned by 6-year intervals from 1940 to 2000.  For instance, acres were totaled for the period 1940 to 1945, 1946 to 1951, etc.  (The acreages by 6-year period, which comprise existing habitat, are summarized in RESULTS, Table 4.)

The acreages displayed below in Table 1 include burned acres of all severities.  Consequently, some recorded fires include burned acres that presumably did not burn at high enough severities to produce habitat for black-backed woodpeckers.  Additionally, some “islands” within large fires may not have burned at all, but are still included in the acres-burned data.  As a result, existing habitat measured by this method is higher than actual.  Assuming that there is less existing habitat than in historic periods, departures from historic conditions will be underestimated.  Post-burn monitoring conducted on the Bitterroot National Forest (Kamps and Gunn 2002) suggests the overestimation of existing habitat may not be as high as expected.  Kamps and Gunn’s observations of bark beetle activity after the 2000 Bitterroot Fires suggest many surviving trees within low severity burns and trees within unburned islands often succumb to secondary bark beetle mortality anyway, which somewhat reduces the potential discrepancy between fire perimeter data and the actual acres of stands that succumbed to moderate and high severity fires.

Historic Range of Variability (HRV).  Fire Regimes in Region One are defined by severity class and fire return interval (Jones and Barrett, in prep.) and mapped across the Region.  Table 1 illustrates the historic fire regimes and fire return intervals within potential black-backed woodpecker habitat.

Table 1.  Fire regimes and fire return intervals in potential black-backed woodpecker habitat in USFS Region One (excluding east part of the Custer National Forest). 

	Fire Regime
	Mean Fire Return Interval
	10th Percentile Fire Return Interval*
	90th Percentile Fire Return Interval *

	Mixed severity (MS2)
	73
	43
	117

	Stand-replacing, moderate interval (SR1)
	133
	96
	180

	Stand-replacing, long interval (SR2)
	244
	200
	325


* The 10th percentile fire return interval is the point at which 90% of all recorded fire return intervals, plotted on a frequency distribution graph (often portrayed as a bell-shaped curve), are longer than that fire return interval.  This represents the minimum fire return interval that might be expected after long-term drought or hotter-than-normal climatic perturbations.  The 90th percentile fire return interval is the point at which 90% of all recorded fire return intervals, plotted on a frequency distribution graph, are shorter than that fire return interval.  This represents the maximum fire return interval that might be expected from long-term wetter or colder-than-normal climatic perturbations (i.e the little ice age).  The combination of both the 10th and 90th percentiles represent the normal range or extremes of variation (or broad peak of the bell-shaped curve) that should be considered when comparing existing to historic conditions.

Potential Vegetation Types (PVTs) define the potential vegetation and are mapped across the Region.  Not all PVTs are black-backed woodpecker habitat.  Wildfires within the climax ponderosa pine PVT are almost always nonlethal (Jones and Barrett in prep) under natural conditions.  Since the climax ponderosa pine PVT is also very open, nonlethal fires will not result in adequate tree mortality and beetle densities to support black-backed woodpeckers.  For the same reason, the whitebark pine/limber pine/alpine larch PVTs also have little potential to support black-backed woodpeckers under natural conditions.  All other forested PVTs have the potential to support high densities of black-backed woodpeckers, if burned at high enough severity (Caton 1996, Hitchcox 1996, Hejl and McFadzen 2000).

The mix of fire regimes in Region One within potential black-backed woodpecker habitat   was determined by the following three steps: 

1)   A GIS layer of Forested PVTs, excluding climax ponderosa pine and whitebark pine/limber pine, was overlaid with;

2)  A GIS layer of fire regimes across Region One; and 

3)  Where both layers overlapped, the acres for each fire regime were totaled in a summary table.  This distribution of acres by fire regime within potential black-backed woodpecker habitat is summarized in Table 2.

Table 2.  Fire Regime acres in potential black-backed woodpecker habitat in USFS Region One.

	Fire Regime
	Acres in Region One

	MS2, mixed severity
	7,031,196

	SR1, stand replacing, moderate interval
	5,970,187

	SR2, stand replacing, long interval 
	5,339,317


Fires occurring within Nonlethal (NL) and Mixed Severity 1 (MS1) fire regimes seldom have mortality levels exceeding 50% (Barrett and Jones in prep).  Since these fire regimes typically also occur in ponderosa pine PVTs (not potential black-backed woodpecker habitat), they can be ignored for this analysis (Kotliar et al. in press).
Calculations for determining HRV.  The following simple formula can derive the mean burned acres up to 6 years following a wildfire that would have been available in Region One in pre-fire-suppression periods: 

Mean acres = Acres within the fire regime  x  6

Fire return interval

Considering this formula hypothetically, if we have a million acres of potential black-backed woodpecker habitat, in which stand-replacing fires always occur at 100-year intervals, the following calculation would determine how much of the landscape would have burned within the last 6 years:

1,000,000 acres (6 years)  =  60,000 acres
    100 years

Consequently, in our 1,000,000-acre hypothetical landscape, where fires always occurred at 100 year intervals, the 1- to 6-year timeframe (represented in the formula by the 6-year interval) would be present on about 60,000 acres, or 6% of the landscape.

On a real landscape, however, one must consider several other factors.  First, a million acres is too small a landscape to characterize fires in this manner.  For instance, one large fire of 1910 magnitude could burn the entire 1,000,000 acres resulting in 100% of the landscape in black-backed woodpecker foraging habitat--not the 6% predicted.  Secondly, unlike our example in which fires always return every 100 years, real fire return intervals are highly variable and never occur at exact intervals.  Consequently, calculations based on mean fire return intervals only make sense when viewed over long periods of time.  Lastly, stand-replacing fire regimes also include non-lethal or mixed-severity intermediate burns that add more variability to the outcomes than is expressed in the mean fire return interval data (Losensky pers comm.).  Consequently, for the HRV calculations to be meaningful, the following considerations should be applied to any determination of HRV: 

1)  Landscapes should be huge for making HRV characterizations; 

2)  Comparisons of current habitat to the HRV should be made only in very relative terms; 

3)  When the level of existing habitat is substantially lower than the HRV, such comparisons should only be considered meaningful when the departure is several times lower than the HRV; and 

4)  Since fire return intervals occur as a range of conditions, departures should also be compared against the 10th percentile, 90th percentile, and mean data to reflect the normal range of fire return intervals.   

A complicating variable is that black-backed woodpeckers only exploit burns that occur in stands where the average tree size is 9” dbh or greater (Caton 1996, Powell 2000).  Burns within stands with smaller-sized trees do not support bark beetles and woodborers at densities preferred by black-backed woodpeckers.  The age at which dominant trees in a stand reach 9” dbh is highly variable, but Losensky (pers comm.) and Applegate (pers comm.) suggest 70 years is a reasonable estimate considering the range of Potential Vegetation Types (PVTs) that comprise potential black-backed woodpecker habitat.  Therefore, the following factor is added to the previous equation to adjust the total acres in the 1- to 6-year post-burn timeframe that would have occurred in stands > 9” dbh:

Mean fire return interval  -  70

Mean fire return interval

In this case, if the mean fire return interval was 100 years, only 30% of all wildfires (100 -  70  ( 100) would have occurred after the stand had reached 9” dbh.  The factors that will be used in this assessment, based on actual mean fire return intervals by fire regime, are displayed for each fire regime in Table 3.

Table 3.  Factors used in the formula to reflect the probability that naturally occurring wildfires occurred in stands > 9” dbh.

	Fire Regime
	Mean Fire Return Interval
	Factor with Calculations

	MS2, mixed severity
	 73
	73  -  70  (    73  =  0.04

	SR1, stand replacing moderate interval
	133
	133  -  70  (  133  =  0.47

	SR2, stand replacing, long interval
	244
	244  -  70  (  244  =  0.71


Another complicating factor is that black-backed woodpeckers only exploit fires that burned at moderate or high severities.  Low-severity burns seldom contain the high density of bark beetles and borers needed by black-backed woodpeckers (Powell 2000).  In stand-replacing fire regimes, no adjustment is needed since fires in these fire regimes usually burn at moderate to high severity (Jones and Barrett in prep).

In mixed fire regimes, however, fires can include the full range of low to high severity.  Consequently, for the mixed fire regime MS2 (see Table 1), a factor is needed to reflect the probability that fires occur at moderate or high severity, and to exclude fires that burn at low severity.  Jones and Barrett (in prep) indicate that tree mortality within the MS2 fire regime ranges from 50% to 80%.  Fires that only kill 50% of the stand are substantially less preferred by black-backed woodpeckers based on findings by Hejl and McFadzen (2000) and observations by O’Connor and Hillis (2001).  Tree mortalities of 80%, however, usually provide habitat to support high densities of black-backed woodpeckers.  For this analysis, within fire regime MS2, a factor of 0.5 will be added to the formula to reflect the low range of historical or naturally occurring fire severities.  A factor of 0.8 will be added to the formula to reflect the high range of naturally occurring fire severities.  A factor of 0.65 will be used to reflect mean severity.  

Combining all these variables, we used the following formula to predict the mean HRV:

Acres MS2 (6) (.04) (.65)  +  Acres SR1 (6) (.47)  +  Acres SR2 (6) (.71)   =   Mean HRV

      73


          133


 244

To reflect the minimum value for the HRV, the mean fire return intervals were replaced with the 90th percentile fire return intervals (since the longest fire return intervals result in the lowest predicted burned acres), and the mean tree mortality factor for MS2 of 0.65 was substituted with the low tree mortality factor of 0.5.

Substituting these factors, we used the following formula to predict the low range HRV:

Acres MS2 (6) (.04) (.5) +  Acres SR1 (6) (.47)  +  Acres SR2 (6) (.71)  =  Low range

               117                                 180                                 325   

   HRV

To reflect the maximum value for the HRV, the mean fire return intervals were replaced with the 10th percentile fire return intervals (since the shortest fire return intervals result in the highest predicted burned acres), and the mean tree mortality factor for MS2 of 0.65 was substituted with the high tree mortality factor of 0.8.

Substituting these factors, we used the following formula to predict the high range HRV:

Acres MS2 (6) (.04) (.8) +  Acres SR1 (6) (.47)  +  Acres SR2 (6) (.71)  =  High range 

               43                                    96                               200                       
   HRV

The calculations of HRV using these formulas are included in Appendix A.  

RESULTS

Existing Habitat.  The actual acreages of burns totaled by 6-year period, available as black-backed woodpecker habitat in Region One since 1940, are summarized in Table 4 (Jones and Barrett in press).  Figure 1 displays the same results in a bar chart to display relative comparisons. 

Table 4.  Summary of available black-backed woodpecker habitat created by wildfires in USFS Region One since 1940.

	Timeframe
	Black-backed Woodpecker habitat in the 6-year timeframe (Total acres burned)

	1940-1945
	39,839

	1946-1951
	  5,053

	1952-1957
	21,387

	1958-1963
	79,713

	1964-1969
	41,227

	1970-1975
	46,248

	1976-1981
	29,608

	1982-1987
	90,059

	1988-1993
	585,033

	1994-1999
	255,561

	2000
	606, 721

	TOTAL
	1,800,449

	Average per 6-year period
	177,093


Figure 1.  Summary of available black-backed woodpecker habitat created by wildfires in USFS Region One since 1940.
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Note that even when burned acres are totaled by 6-year period, there is enormous variability from one 6-year period to the next.  For instance, note that in Table 4 the acres burned in the 1988 to 1993 period was over 100 times greater than the acres burned in the 1946 to 1951 period.  Also, note in Figure 1 that the total acreages from 1940 to 1987 are modest.  Note especially in Figure 1, the huge increase in acres burned in the periods from 1988 to 2000.

Predicted HRV.  Based on the formulas described previously and the calculations illustrated in Appendix A, the HRV for pre-fire-suppression levels of black-backed woodpecker are illustrated in Table 5, represented as the mean, low range, and high range HRVs. 

Table 5.  Estimated acres of black-backed woodpecker habitat that would have been available within a given 6-year period in the pre-fire-suppression era, considering the normal range of probable variability in USFS Region One. 

	
	Acres at low range (90th percentile of fire return intervals)
	Mean acres (mean fire return intervals)
	Acres at high range (10th percentile fire return intervals)

	HRV
	170,730
	234,831
	320,496


Note that the mean HRV and low range HRV are substantially higher than the acres of existing habitat (Table 4) for all periods except 1988 to 2000.  Note that only in the period of 1988 to 2000 do existing acres of habitat approximate or exceed the mean HRV.  Table 6 compares the existing habitat by time period as a percent of the mean HRV to provide a relative indication of how much black-backed woodpecker habitat was available by time period.

Table 6.  Comparison of existing habitat by 6-year time period to the mean HRV.  

	Timeframe
	BBWO habitat within the timeframe (Total acres burned)
	Percent of the mean HRV (234,831 acres)

	1940-1945
	39,839
	 16.9%

	1946-1951
	  5,053
	   2.2%

	1952-1957
	21,387
	   9.1%

	1958-1963
	79,713
	 33.9%

	1964-1969
	41,227
	 17.6%

	1970-1975
	46,248
	 19.7%

	1976-1981
	29,608
	 12.6%

	1982-1987
	90,059
	 38.4%

	1988-1993
	585,033
	249.1%

	1994-1999
	255,561
	 108.8%

	2000
	606,721
	258.4%

	TOTAL
	1,800,449
	

	Average per 6-year period
	177,093
	75.4%


If we take the average acres of existing habitat for all 6-year time periods in the 1940 to 2000 time frame and compare those against the HRVs calculated using the low range, mean, and high range HRVs (Table 5), we get a relative comparison of how much existing habitat we have, compared to historic levels, considering natural variability.  This comparison, calculated as a percentage of what habitat remains compared to the low, mean, and high range HRV, is illustrated in Table 7.

Because the acres of existing habitat are substantially higher in the 1988 to 2000 time periods, the same comparison was made for the time period of 1940 to 1987, and for the time period from 1988 to 2000.  These latter two comparisons allow us to address the questions, respectively, of: 1) how limited was black-backed woodpecker habitat prior to the big fires of 1988 and 2000?, and 2) how normal were the fires of 1988 and 2000 in terms of providing black-backed woodpecker habitat, or to what degree as a result of those fires did we catch up from the previous 47 years of very successful fire exclusion?    These comparisons are illustrated in Table 7.

Table 7.  Comparisons of existing to historic habitat for the periods 1940-2000, 1940-1987, and 1988-2000.

	Time frame
	Mean acres of habitat available in the period
	Percentage of Mean HRV (234,831)
	Percentage of Low range HRV (170,730)
	Percentage of High range HRV (320,496)

	1940-2000
	         177,093
	75.4%
	       103.7%
	         55.3%

	1940-1987
	44,142
	18.8%
	25.9%
	13.8%

	1988-2000
	667,981
	284.4%
	391.2%
	208.4%


Note that the percentage of existing habitat compared to the mean HRV for the 1940 to 1987 time period was relatively low (18.8%), i.e. little habitat was available for black-backed woodpeckers compared to normal (mean HRV) levels of burned acres.  Even when the habitat available in 1940 to 1987 is compared to the low range HRV that represents the minimum possible departure, only 25.9% of habitat was available in the time period.  Note too, that the percentage of existing habitat compared to the mean HRV for the 1988 to 2000 time period was substantially higher than normal (284.4%).  This explains why the percentage of existing habitat compared to the mean HRV for the entire 1940 to 2000 time period, while lower than normal (75.4%), constitutes no substantial departure in naturally occurring habitat for the total 60-year time period.  These results suggest the fires of 1988 and 2000 were indeed larger than average compared to historic periods, although probably not outside the normal range of acres burned if we had centuries of burn data with which to compare.

HRV validation using 1900-era data.  Based on fire return interval calculations of the approximately 18 million acres of potential black-backed habitat in Region One (Table 2), only a quarter million (Table 5) of those acres would have provided black-backed woodpecker habitat, defined as burns 1 to 6 years old, within stands > 9” dbh.  This suggests that less than 2% of the landscape historically supported black-backed woodpeckers at any point in time.  To test this prediction, this percentage was compared against 1900-era data to ensure that it was reasonably comparable.  Losensky (1995) took 1930s era timber inventory data and backdated it to 1900 to determine the level of stand initiation (post fire) age classes in 1900.  Hessburg and others (1999) took age classes derived from 1930s aerial photography and backdated them to 1900.  Both analyses provided a 1900-era “snapshot” of the relative amount of recently burned forests on the landscape. 

Differences between HRV estimates using both “snap-shot” data and calculations based on fire return intervals.  While the results are not directly comparable, both Losensky and Hessburg and others showed substantially greater amounts of recently burned forests in 1900 than the 2% (234,831 acres out of approximately 18 million acres) calculated in this analysis.  Hessburg and others concluded that 32.9% of the landscape in the interior Columbia basin was within a “stand initiation” size class.  The definition of “stand initiation” included the seed-sapling size class and probably represented age classes of at least 0 to 40 years.  Thus, the 1- to 6-year age class predicted in this analysis might only represent 1/6 of that 32.9%, or about 6%.  Hessburg and others’ estimates also do not suggest what percentage of those stand-initiating fires would have occurred within stands < 9” that would not have provided black-backed woodpecker habitat.  Nonetheless, the 2% HRV calculated using fire return intervals appears very conservative compared to Hessburg and others’ findings. 

Role of double-burns.  Losensky (2002a) concluded that 29% of the Montana and Idaho landscape was within stands 0 to 15 years of age in 1900.  Even adjusting that percentage by 1/3 to consider only those stands 1 to 6 years old, or about 9%, the 2% HRV calculated by fire return intervals seems low.  Losensky (pers comm.) suggests that a substantial percentage of his 29% estimate is the result of double-burns, where lethal fires returned 10 to 25 years after a stand-replacing event, when large amounts of snags and coarse, woody debris were present to fuel those fires.  Such double-burns provided no habitat for black-backed woodpeckers.  Snags dead for 10-25 years have no value to black-backed woodpeckers, and their consumption during a double-burn would have no impact.  Recognizing these inconsistencies, Losensky (2002a), in an independent review of this HRV calculation method, concluded that “the analysis portrays a reasonable assessment of the condition of black-backed woodpecker habitat.”  Considering, however, the differences between the calculated HRV and the 1900-era data, the calculated HRV should be considered a “very conservative estimate.”  For that reason, the amount of existing habitat in the 1940-2000 time period is very likely a smaller percentage of the HRV than what our calculations show (Table 7).

CONCLUSIONS

Depending on which timeframe we consider, the results are radically different.  For instance, if we had conducted this analysis back in 1987, and only had 1940 to 1987 fire occurrence data, we might logically have assumed that black-backed woodpeckers were at extreme risk, since only 18.8% of the historically available habitat was available during that previous 47-year period, based on the mean HRV (Table 7).  Conversely, had we conducted this analysis using only 1988 to 2000 data, we would have concluded that fire suppression has had little effect on black-backed woodpeckers, since the level of existing habitat available during that period was 284.4% (Table 7), substantially exceeding the mean HRV.  

The relatively minor decline in existing habitat compared to the mean HRV for the entire 1940 to 2000 time period (75.4% of the HRV, Table 7), simplistically interpreted, might suggest that black-backed woodpeckers are at no risk.  That conclusion is likely grossly understated for five reasons:

1) The levels of existing habitat are inflated due to the presence of unburned islands and pockets of low-severity burns within fire perimeter data (see METHODS, page 3).  Limited sampling of the 2000 fires using aerial photos suggested that the acres of black-backed woodpecker habitat derived from fire perimeter maps was roughly twice that identified using aerial photos and on-the-ground surveys.  The compensatory effect of secondary beetle mortality may be limited to extremely large fires, and may not apply to the more common small and mid-sized fires.   
2) The HRV estimates based on fire-return intervals are substantially lower than actual 1900-era conditions based on Losensky (1995) and Hessburg and others (1999).  While double-burns may account for some of this difference (see RESULTS), the HRVs, calculated using fire return intervals, are probably underestimated, resulting in an underestimate of the departure from HRV. 

3) Burned habitats lost to timber salvage have not been considered.  While proposed salvage activities represented less than 15% of total acres burned in 2000 and 2001 (USDA in prep a, USDA in prep b, USDA in prep c), the percentages of habitat removed were clearly higher in smaller burns during low-fire years (USDA 1995, USDA 1999).  Again, existing habitat is probably overestimated.  In addition, the acres that were salvaged likely contained the largest (>9” dbh) trees which are the exact ones needed for black-backed woodpeckers.  
4) The 1 to 6-year post-burn period used for modeling existing black-backed woodpecker habitat reflects the total time black-backed woodpeckers are likely to be present.  Caton (1996) and Powell (2000) concluded that the period in which black-backed woodpeckers are abundant is limited to years three and four following the burn.  If annual acres burned since 1940 were grouped in 2-year or 3-year time periods, instead of the 6-year periods used in the analysis, we’d see a greater percentage of “low fire” time periods.  This again suggests the levels of existing habitat are overestimated (or at least in Losensky’s words “very optimistic”), and the departure from HRV is greater than projected.

5) Lastly, and perhaps most significantly, the interval between large fires has increased substantially.  In the interval between 1940 and 1987 (Table 6), the highest relative percentage of existing habitat to the mean HRV for any period was only 35%.  Consequently, 47 years elapsed during which there was substantially less black-backed woodpecker habitat than normal.  Losensky (pers comm.) suggests that there is no evidence that comparably long intervals existed in Region One prior to fire suppression.   For instance, in the period spanning the turn of the last century, extremely large fires occurred in 1889, 1910, 1917, and 1919, suggesting that big fires should be expected somewhere within Region One at the rate of 1 or 2 per decade.  Losensky (2002b) also compared those intervals with fire return intervals in the Trail Creek area that extended back to the 1700s and still found no evidence that fires were absent for anything approaching 47 years.  Recognizing that Hutto (1995) suggested black-backed woodpeckers are in a declining reproductive rated during low fire years, and black-backed woodpeckers are a short-lived species (Dixon and Saab 2000), such extended fire return intervals could clearly place black-backed woodpeckers at risk.
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