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SUMMARY


Potential fisher habitat, defined as mesic, low-to-mid elevation lands, within 100m of riparian zones, and capable of producing dense, mature/old forests, was identified based on Potential Natural Vegetation classes (PNVs) in Region One.  Existing fisher habitat, defined as potential habitat currently in a dense, mature/old size class, was identified using Satellite imagery.  To exclude fragmented habitats, we excluded stands less than 160 acres and more than 600 feet from other suitable habitat.  The levels of existing habitat were compared against historical records.  Existing habitat was roughly comparable to historical levels across all National Forests in Region One, i.e. no departure in the amount of mature/old forest was found.  We attribute this to the long-term timber harvest practice of buffering riparian zones and increased recruitment of mature/old age classes due to fire exclusion.  Limiting the analysis to lands within 100m of streams accounts for over 80% of the fisher relocations based on the literature.   


INTRODUCTION


According to Ruggiero and others (1994) fishers are dependent on mature and old forests within mesic, low-to-mid elevation landscapes.  Jones (1991) and Roy (1991) concluded that mature stands are used most heavily in the winter, whereas, a mix of mature and old stands are preferred in the summer.  Fishers are strongly associated with riparian zones (Jones 1991, Ruggiero et al 1994).  Jones (1991) found that over 80% of his relocated animals were within 100m of a riparian zone or wet area (based on 1/24,000 scale data).  Like American martens, fishers appear closely associated with interior forest conditions (Ruggiero et al 1994). Extensive clearcutting (and presumably other types of regeneration logging) are deleterious to fishers (Ruggiero et al 1994).  Fishers prefer stands with large logs and standing snags (Ruggiero et al 1994). 


Long-term fire suppression, an activity found extremely deleterious to many species in Region One (Hillis et al 2002a, Hillis et al 2002b, Hillis et al 2002c, Hillis et al 2003a) may have been beneficial to fishers.  In an analysis of American marten habitat, Hillis and Lockman (2003) concluded that dense, mature/old forests in the subalpine fir habitat series occurred at or above the mean levels typical during pre-logging/pre-fire-suppression periods.  Hillis and Lockman concluded that fire suppression has allowed forests to become older and denser at mid-to-high elevations, thus compensating for losses attributable to logging.   


Fishers are designated sensitive in Region One, and are designated a Management Indicator Species (MIS) on some forests (USDA 1987).  According to Jones (pers comm.) their distribution in Region One is generally limited to west of the continental divide, although sightings do occasionally occur east of the continental divide.  


Fishers are easily trapped (Jones 1991) and were heavily trapped across Region One in historical periods (Ruggerio et al 1994).   While fishers are not heavily trapped today, non-target trapping mortality may still be a significant deterrent to population recovery (Jones 1991).     


Management questions-  Logging and fire suppression may have had substantial effects on fisher habitat by changing the distribution of mature/old age classes, and changing the pattern or connectedness of the forest, particularly the connectedness of riparian zones.    This analysis, therefore, will be focused on the following management questions:  


1) What is the existing level of fisher habitat in Region One?


2) How does the existing level of habitat compare to what was present during


historical (pre-logging/pre-fire-suppression) periods?


3) Is there a substantial departure from historically-available habitat and 


does that suggest fishers are at risk in Region One?


Because fishers are generally limited to lands west of the continental divide, with only occasional sightings east of the continental divide, this analysis will distinguish between the findings for east and west of the continental divide. 


METHODS


Question #1, ‘what is the existing level of fisher habitat in Region One?” was addressed by the following steps:


1) potential habitat, or mesic forest types used by fishers, was identified by Potential Natural Vegetation (PNV) types Abgr1, Abgr2, Abla1, Picea, Psme2, Psme3, Thpl1, Thpl2, and Tshe (definitions and data files in http://www.fs.fed.us/r1/cohesive_strategy/index.htm)-


2) existing habitat was identified by a combination of the following Geographic Information System (GIS) layers  


a. Potential habitat, see above, 


b. mature/old forests were identified by Satellite Imagery Land Classification (SILC) size class categories >9” mean diameter at breast height (dbh), 


c. Dense forests were identified by SILC canopy closure categories >40% west of the continental divide, and >25% east of the continental divide, and


d. Within 100m of riparian zones (estimated at ~1/100,000 scale[1] ).  


3) to address fragmentation, polygons of existing habitat that met the above criteria were excluded if they were-  


a. less than 160 [2] acres, and 


b. less than 600’ from the nearest polygon of existing habitat.


4) when GIS SILC pixels that met the above the criteria outlined in 2a, 2b, and 2c overlapped, and then met the fragmentation criteria outlined in 3a and 3b, those polygons were assumed to represent existing habitat.


Question #2,“how does the current level of habitat compare to what was present in historical (pre-logging/pre-fire-suppression) periods?” was addressed by the following steps: 


1) turn-of-the-century records were reviewed (Losensky 93, Losensky 95, Hessberg et al 1999) to determine the percentage of the mesic, low-to-mid elevation  landscape that was in the mature/old age class. The percentage was labeled historical habitat.  Because the historical data are displayed by cover type, with each cover type having different levels of mature/old forest, the historical percentages of mature/old forest are presented as a range of results.  


2) the range of percentages of historical habitat, described in step #1 was compared against the level of existing habitat described in question #1.        


Question #3, “is there a substantial departure from historically-available habitat and does that suggest fishers are at risk in Region One?” was addressed by the following steps:


1) Acres of existing habitat, described in question #1 steps 1-4 were divided by the acres of potential habitat to get the percentage of existing habitat within potential habitat.  This was compared against the percentage of historical habitat to determine if any departure from historical conditions was evident, and if so, was it likely significant at the Region One scale using the approach described by Haufler (2002). 


2) Fine-scale data were reviewed to corroborate the outcomes in terms of: 1) could patterns of habitat and non-habitat generated by SILC-based maps, be validated by fine-scale data; 2) were areas of non-habitat the result of logging or wildfires? 3) were areas of non-habitat the result of past (‘60’s or ‘70’s) activities or more recent (‘80’s or ‘90’s) activities; and 4) where fragmentation was evident, was it the result of logging or natural patterns on the landscape? 


RESULTS 


There are 2,370,157 acres of potential fisher habitat west of the continental divide, considering all ownerships  (i.e. mesic, low-to-mid elevation forested landscapes where fishers potentially occur).  There are 1,924,018 acres of existing fisher habitat (all ownerships), i.e. dense, mature/old forests, in patch sizes >160 acres and no less than 600’ from the nearest existing habitat.  This represents 81.2 % of potential habitat.  


East of the continental divide, there are 568,645 acres of potential fisher habitat.  Within potential habitat east of the continental divide, there are 151,450 acres of existing fisher habitat (all ownerships), i.e. dense, mature/old forests, in patch sizes >160 acres and no less than 600’ from the nearest existing habitat.  This represents 26.6 % of potential habitat. 


Habitat available during historical periods based on historical records -  Losensky (1993), Losensky (1995), and Hessberg and others (1995) all found similar levels of mature/old age classes in mesic forests in historic periods.  Losensky (1993) provides data for the scale (Idaho and Montana) that best approximates Region One.  The percentages of mature/old forest in mesic forests, during historical periods according to Losensky (1993) are displayed in Tables 1, 2, and 3.    


Table 1. Percent age class distribution of mesic, mature/old forest cover types in Idaho in 1900


COVER TYPE�
MATURE�
OLD�
MATURE/OLD�
�
Redcedar�
  6.2�
80.7�
86.9�
�
Redcedar/grand fir�
25.1�
18.4�
37.5�
�
Grand fir-hemlock�
28.5�
51.5�
80.0�
�
Englemann spruce�
23.0�
41.2�
64.2�
�
Table 2. Percent age class distribution of mesic, mature/old forest cover types in western Montana in 1900


COVER TYPE�
MATURE�
OLD�
MATURE/OLD�
�
Redcedar�
  5.8�
61.8�
67.6�
�
Redcedar/grand fir�
10.2�
29.5�
39.7�
�
Grand fir-hemlock�
24.6�
37.7�
62.3�
�
Englemann spruce�
41.9�
45.1�
87.0�
�
Table 3. Percent age class distribution of mesic, mature/old forest cover types in eastern Montana in 1900


COVER TYPE�
MATURE�
OLD�
MATURE/OLD�
�
Douglas-fir�
  5.2�
13.2�
18.4�
�
Englemann spruce�
  3.2�
  9.9�
13.1�
�
Note that Losensky (1993) recorded much higher historic percentages of mature/old forest west of the continental divide in Tables 1and 2 than east of the continental divide in Table 3.  


For comparisons, the range of historic percentages of mature/old forest in Idaho is 37.5 (redcedar/Grand fir) to 86.9 (redcedar).   The range of historic percentages of mature/old forest in western Montana is 39.7 (redcedar/Grand fir) to 87.0 (Englemann spruce).  The range of historic percentages of mature/old forest in eastern Montana is 13.1 (Englemann spruce) to 18.4 (Douglas-fir).  


Comparison of existing fisher habitat to levels present in historical periods -  Tables 4 and 5 compare the levels of existing fisher habitat against levels present during historical periods based on turn-of-the-century records (Losensky 1993). 


Table 4. Comparison of existing marten habitat against levels present during historical periods (Losensky 1993) by National Forest west of the continental divide 


National Forest�
Acres of Potential habitat�
Acres of existing habitat�
Percent existing habitat (existing ac ÷ potential ac)�
Percent existing habitat in 1900 based on Losensky 1993�
Departure evident?�
�
Bitterroot �
205,971�
105,646�
51.3�
39.7 – 87.0�
No�
�
Clearwater�
312,013�
273,617�
87.7�
37.5 – 86.9�
No�
�
Flathead�
341,368�
253,746�
74.3�
39.7 – 87.0�
No�
�
IPNF�
460,626�
429,316�
93.2�
37.5 – 86.9�
No�
�
Kootenai�
369,800�
317,233�
85.8�
39.7 – 87.0�
No�
�
Lolo�
327,991�
259,450�
79.1�
39.7 – 87.0�
No�
�
Nez Perce�
352,388�
285,010�
80.9�
37.5 – 86.9�
No�
�
Total�
  �
  �
81.2�
37.5 – 87.0�
No�
�
Table 5. Comparison of existing marten habitat against levels present during historical periods (Losensky 1993) by National Forest east of the continental divide 


National Forest�
Acres of Potential habitat�
Acres of existing habitat�
Percent existing habitat (existing ac ÷ potential ac)�
Percent existing habitat in 1900 based on Losensky 1993�
Departure evident?�
�
Beaverhead�
90,350�
7,382�
8.2�
13.1-18.4�
No�
�
Custer (west of  Prior Mtns)�
23,708�
1,795�
7.6�
13.1-18.4�
No [3] �
�
Deerlodge�
88.779�
22,337�
25.2�
13.1-18.4�
No [4] �
�
Gallatin�
117,747�
40,375�
34.3�
13.1 – 18.4�
No�
�
Helena�
93,660�
36,660�
39.1�
13.1 – 18.4�
No [5] �
�
L&C�
154,401�
42,901�
27.8�
13.1 – 18.4�
No�
�
Total�
568,645�
151,450�
26.6 �
13.1 – 18.4�
No�
�
Note that the percentages of existing habitat west of the continental divide in Table 4 are substantially higher than those east of the continental divide in Table 5.  This is presumably a function of more productive sites west of the continental divide. 


Comparison of these findings with fine-scale data -  Mapped existing habitat was compared against fine-scale data (aerial photos and local knowledge) for two landscapes including: 1) the Bitterroot Valley; and 2) Fishtrap Creek. 


Bitterroot Valley - The Bitterroot Valley has a somewhat lower percentage (51.3%) of existing habitat than other Westside forests.  Fire perimeter data (definitions and data files in http://www.fs.fed.us/r1/cohesive_strategy/index.htm) were reviewed to determine if the Fires of 2000 were responsible.  Based on the magnitude of the fires, which were in excess of 300,000 acres, it appears likely those fires were indeed responsible for that reduced percentage of habitat.  The Bitterroot is also inherently drier than other Westside forests and likely always had less fisher habitat. 


Fishtrap Creek - This is one of the more heavily-harvested landscapes in western Montana.  Uplands are a checkerboard of harvest units and uncut stands.  Most riparian zones, however, have not been harvested and are quite old.  Uncut riparian zones, “stick out like a sore thumb” and are equally detectable on both aerial photos and the SILC-generated fisher map.  Since these mature/old riparian zones occur at near potential levels, Fishtrap Creek still contains a high percentage of fisher habitat according to the mapping criteria described in METHODS. 


These fine-scale comparisons suggest the SILC-based analysis is: 1) correctly identifying mature/old stands as existing habitat; 2) correctly excluding logged-over grass-forb and seedling-sapling stands, and naturally-occurring pole-sized stands as existing habitat; and 3) accurately excluding riparian stands that are isolated, not connected on at least one side to other existing habitat, or greater than 600’ from other existing habitat.  


CONCLUSIONS 


Changes in the availability of mature/old forest in mesic PNVs -  No departure in the availability of fisher habitat is evident from this analysis.   Fisher habitat, defined as mesic, mature/old riparian zones, appears to occur at near-historical levels.  Timber harvest and wildfire has not substantially altered the availability of mature/old forests in riparian zones in Region One.  60 years of fire exclusion has allowed for substantial recruitment of mature stands across fisher habitat that has compensated for losses due to timber harvest.


Changes due to fragmentation -  No analysis was done to determine how much more habitat might be available if the query had not been limited to the “160 acres/600’ feet to adjacent habitat” criteria. 


While Jones (1991) concluded that 80+% of his fisher relocations were within 300’ of water (using 1/24,000 scale data, a level of accuracy not achievable using the 1/100,000 scale data in this analysis), fishers clearly do cross large, upland landscapes from time to time (Ruggiero et al 1994).  Consequently, limiting this analysis to only 300’ from water only tells part of the story.  As a means of speculating on the effects of fragmentation beyond 300’ from riparian zones, we can review the Region One American marten assessment (Hillis and Lockman 2003).  Hillis and Lockman concluded that “small patch” regeneration logging had only a modest impact (6%) on marten habitat connectedness, based on the fragmentation criteria used in the marten (and in this) analysis.  They found that most regeneration units within moderately logged landscapes constituted “holes in the forest” that individually were no longer marten habitat, but where leave strips were still connected to adjacent habitat.  The unlogged portion of those moderately logged landscapes were still well connected in terms of meeting the 160 acres/600’ to other existing habitat criteria.  Only the most heavily logged landscapes had substantial patches of mature forest that were too small or too isolated to meet the 160 acres/600’ to other existing habitat criteria. 


How adequate are SILC-based data for making conclusions in this assessment?-  Critics of satellite imagery often contend that the accuracy of SILC for predicting size class or crown density isn’t sufficient for predicting levels of wildlife habitats.  SILC data, which are based on a 100% census, may only be 50-70% accurate for detecting a given PNV or size class from another.  Thus if the outcome requires combining one specific PNV with one specific size class, the accuracy could be as low as 25% (.5% x .5 = .25).  In this analysis, however, the PNVs that fishers inhabit include a majority of the forested low-to-mid elevation landscape.  Thus the error inherent in differentiating one PNV from another disappears when most PNVs are suitable habitat.  Additionally, the size classes used by fishers include 9” and greater stands, a size class that encompasses the majority of forested lands.  Thus again, the error inherent in differentiating between 9”, 15”, and 21” stands, disappears when all three size classes are suitable habitat.


Opportunities for FIA-based validation -  FIA, which is based on a very small sample, is an excellent tool for summarizing abundant forest components such as tree size classes, tree species, or tree stocking categories.  Based on statistical analyses (Leach 2002) such data is accurate down to a 5th code hydrologic unit (~100,000acres).  For rare or highly variable forest components. i.e. large diameter ponderosa pine trees, FIA data may only be reasonably accurate at much larger scales (~1,000,000 acres) in order to get a reasonable sized sample.  Since FIA is plot-based, it cannot readily be used for assessing spatial arrangement or minimum patch sizes.  When wildlife analyses require information on minimum patch sizes or habitat connectedness, analyses that combine SILC-based queries with FIA-based analyses are likely to provide the best answers.  While fine-scale validation suggests this analysis is reasonably accurate at large scales, a parallel FIA-based analysis would provide useful additional validation. 


How adequate are turn-of-the-century records for determining historical conditions?-  Historic records provide a “snapshot in time” of what pre-fire suppression/pre-logging forest communities looked like.  Critics of the method suggest that such “snapshots” do not necessarily represent normal periods in prehistory.  Users of such snapshot data, therefore, need to evaluate the timeframe in which the information was provided to ensure that no abnormal weather or other unusual events occurred that would invalidate the results.  Three publications, Losensky (1993), Losensky (1995), and Hessburg and others (1995) provide such historic records.  Results in Losensky (2002) suggest the timeframes used in those analyses, based on fire scar records back to the early 1700s, are well within the normal range of weather conditions for the past several thousand years, even when considering such weather perturbations as the Little Ice Age.  


What can we infer about fisher microhabitat structure including coarse, woody debris, understory shrubs, or understory trees? -  This analysis did not quantitatively assess the structure of microhabitats including coarse, woody debris, understory shrubs or understory conifers.  Various publications provide anecdotal information about changes in microhabitats.  Hillis and others (2002b) concluded that stand-replacing fires that provided habitat for the black-backed woodpecker declined by 82% between 1940 and 1987.  Hartwell and others (1999) concluded understory climax conifers increased substantially during the last 60 years of fire suppression.  Gabriel (1976), Barrett (1997), and Losensky (2002) concluded that intermediate, non-lethal and mixed severity fires are an important natural process within stand-replacing fire regimes.  Hillis and others (2002a) and Hillis and others (2003a) concluded that intermediate, non-lethal and mixed severity fires within stand-replacing fire regimes have been reduced proportionately greater than stand-replacing fires.  Large fires in 1988, 1994, 2000, and 2001 occurred at high-than-normal severities (Losenksy pers comm., USDA 1995, USDA 2001, USDA 2002a, USDA 2002b).  These publications cumulatively suggest mature and old forests at low to mid elevations are denser, have a higher percentage of climax understory conifers, and have more coarse, woody debris, than what was historically normal.  Consequently, since this analysis concludes that mature/old forests exist at historically normal levels, the availability of microhabitats including coarse, woody debris, understory shrubs, and understory conifers are also likely at historically normal or higher-than-historically-normal levels.  
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[1] It’s recognized that using this larger scale will miss many of the very small mesic riparian features that Jones (1991) concluded explained fisher occurrence.


[2] These criteria were borrowed from the American marten habitat suitability Index.  While the fisher literature is consistent about the adverse effects of fragmentation, no fisher publications quantify what acceptable connectivity should consist of.  While using the marten criteria of 160 acres/600’ to other habitat is arbitrary, it does provide a tool for excluding severely fragmented landscapes from this assessment.


[3] Trees don’t grow very large on the Custer or Beaverhead, and few areas have been logged, so the low level is likely the result of few stands naturally reaching the 9” mean size class.  This should not be considered a departure from historic conditions


[4] This is in an imperfect comparison since two districts on the Deerlodge occur west of the Continental Divide.  No attempt was made to segregate the data by east/west of the Divide.


[5] Same comment as previous, one district on the Helena occurs west of the Continental Divide.
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