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February 1, 2013  By Electronic Mail to appeals-chief@fs.fed.us 

 and all appellants 

USDA Forest Service 

EMC, RPC-6th Floor 

Attn:  Judicial and Administrative Reviews 

1601 N. Kent St. 

Arlington, VA  22209 

 

Re:   Facts and Arguments in Support of and Opposition to Various Giant Sequoia 

National Monument Plan Appeals 

 

On December 21, 2012, Tule River Conservancy and Carla Cloer (hereafter “TRC”) 

submitted their Request to Intervene in all eleven appeals of the Giant Sequoia 

National Monument Plan.  On January 2, 2013, the Appeal Reviewing Officer for 

the Chief, James M. Pena, granted TRC’s intervention request.  According to 

Optional Appeal Procedures, section 14(c), TRC has submitted this timely 

statement of facts and arguments in support of a number of these appeals within 30 

days.  Concurrently, TRC has furnished copies of all its submission to each 

appellant, in accordance with section 14(d) (see Cc list on last page). 

 

In general, TRC supports the issues raised and arguments submitted by the 

following appellants and provides additional facts and arguments in support of 

these appeals as indicated below: 

 

 Bud Hoekstra 

 Snowlands Network 

 Sierra Club 

 Sequoia ForestKeeper 

 Western Watershed Project 

 Attorney General of California 

 John Muir Project of Earth Island Institute 

 Natural Resources Defense Council (NRDC) 

 National Parks Conservation Association (NPCA) 

 

TRC generally opposes the issues raised and arguments submitted by the following 

appellants:  

 

 California Forestry Association 

 American Forest Resources Council / Sierra Forest Products 
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Moreover, we also support and incorporate the facts and arguments submitted by 

intervenors Sierra Club and Sequoia ForestKeeper without repeating those herein. 

 

I. FAILURE TO PREPARE AN ADEQUATE TRANSPORTATION PLAN 

 

The issue of an inadequate Transportation Plan was raised in appeals by Sierra 

Club, Sequoia ForestKeeper, Snowlands Network, and NRDC. 

 

The GSNM Proclamation states: 

 

The management plan shall contain a transportation plan for the 

monument that provides for visitor enjoyment and understanding 

about the scientific and historic objects in the monument, consistent 

with their protection. For the purposes of protecting the objects 

included in the monument, motorized vehicle use will be permitted 

only on designated roads, and nonmotorized mechanized vehicle use 

will be permitted only on designated roads and trails, except for 

emergency or authorized administrative purposes or to provide access 

for persons with disabilities. No new roads or trails will be authorized 

within the monument except to further the purposes of the monument. 

Prior to the issuance of the management plan, existing roads and trails 

may be closed or altered to protect the objects of interest in the 

monument, and motorized vehicle use will be permitted on trails until 

but not after December 31, 2000. 

 

Hence, transportation planning necessarily encompasses roads, trails, motorized, 

and non-motorized recreation and transport.  But the Plan fails to adequately 

address all of these issues. 

 

A. The Part 4 – Transportation Plan has been inappropriately limited 

to address only roads 

 

While “Part 4 – Transportation Plan” (hereafter Part 4) only briefly mentions 

existing trails, non-motorized recreation, and over-snow-vehicles (OSVs), Part 4, for 

all intents and purposes, only addresses roads.  Transportation is not limited to 

roads, and because the Proclamation addresses “nonmotorized mechanized vehicle 

use … on designated roads and trails” under its Transportation Plan mandate, Part 

4 must necessarily include a plan for existing trails and non-motorized mechanized 

use on those trails.  Moreover, “motorized vehicle use … on designated roads” also 

includes OSVs and snow grooming equipment, which are motorized vehicles limited 

to designated roads.  And because in winter many of the high-elevation roads are 

covered with snow, as a limitation on other types of non-snow vehicles, Part 4 needs 

to deal with OSVs and snow grooming separately, for the simple reason that these 

roads are also used by non-motorized recreationists (skiers, hikers, and snow 
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shoers) during the winter.  These roads also provide access to near and remote 

areas for OSVs, which allows ingress for already rampant illegal snowmobile use on 

trails and off-road. 

 

The only mention of these transportation uses in Part 4 is limited to: 

 

Current management of the Monument complies with the Proclamation 

direction to limit motorized vehicles to designated roads, with the exception of 

Trails 27E04 and 27E05 in the Kings River Special Management Area 

(KRSMA). (GSNM Plan, p. 125) 

 

Complete 6th-field watershed analysis, and review the transportation system 

in the Monument using forest-scale travel analysis to inform future 

opportunities for changes in road status, including changes in maintenance 

level, decommissioning, or conversion to trails.  (Id.) 

 

10. Convert roads to trails or other uses, or decommission roads not needed to 

meet management objectives.  (Id., p. 126) 

 

13. Manage the road system to allow: … 

b. Over-snow vehicles (OSV) use on designated roads. 

c. Non-motorized mechanized vehicles (such as bicycles) on designated 

roads and trails. (Id.) 

 

Note that while this “plan” allows bikes on designated trails, there is nothing that 

references which trails are designated closed or open, or where the public could find 

information or maps to find trails where bikes are or are not allowed.  The current 

policy is that trails are open to bikes unless designated closed, which could hardly 

be considered a “plan.” 

 

In the “Trail System” and “Snowmobile Use” sections that follow on GSNM Plan, p. 

127, Part 4 does nothing more than describe the trail distances and snowmobile 

facilities. 

 

Thereafter, the management strategy again mentions the conversion of roads to 

trails (Id., p. 128).  On p. 129, Part 4 touches on “changes in the trail” system, but 

there is no plan, standards, or guidelines, or anything else that mentions how these 

potential changes would be considered in some “future” evaluation, referring to the 

roads analysis process (RAP).  The RAP, however, was never intended to include 

trails or non-motorized mechanical uses of trails and is therefore inapplicable. 

 

In addition, the selection of only “6th-field watershed analysis” is arbitrary when an 

analysis of the impacts to the Monument’s Objects of Interest might be more 
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appropriately applied to 5th-field or 4th-field watersheds – complete watersheds 

from the top of the watershed to the bottom and from ridge line to ridge line. 

 

B. The Transportation Plan fails to address trails and snowmobile 

route grooming 

 

Considering the Recreation Demand Analysis’ disclosure that, of 55 activities 

surveyed by the California State Parks in 2002, the most frequent activity people 

engage in (91.1 %) was walking for fitness and fun, (FEIS, Appx. D, p. 307) it is 

surprising that trail planning, and walking on trails in particular, has been given so 

little attention in the Plan. 

 

In 2000, the Forest Service issued interim OHV and bike maps.  The presumption 

then was that the GSNM Plan would provide direction about how the actual routes 

would be established and finalized, with public input.  But the GSNM Plan and 

Part 4 are silent in this respect, except to state that all roads are open to OHVs and 

all trails are open to bikes unless designated closed.  The current GSNM Plan 

basically allows unlimited numbers of OHVs on roads and bicycles on trails. 

 

Similarly for snowmobiles (OSVs), which are motorized vehicles, the current 

interpretation of the Proclamation would presume to allow snowmobile use on every 

road.  But without guidance from the Plan, the Western Divide Ranger district has 

approved the grooming of certain roads to be used by snowmobiles and has omitted 

others without any specific criteria.  In fact, the new District Ranger has 

acknowledged that the grooming goes beyond designated roads, allowing OSVs on 

old routes that should be closed to all motorized vehicles.  There is simply no 

criteria in the Plan for where, when, and how OSVs can be used in the Monument. 

 

Moreover, in the past there were snowmobile outfitters operating under special use 

permits, and there still may be.  If they are, these permits have also not been 

addressed in the Plan; that is, how many permits should be allowed, the carrying 

capacity of OSVs, and how the outfitter permits should be monitored and enforced.  

The same applies to outfitters to guide bike or horse users.  Any outfitter, whether 

for bike, snowmobile, or horse use, should inform their clients about the rules and 

etiquette of use, including the requirement to stay on designated trails, safety, 

litter, and other issues that require regulations. 

 

There should also be guidance in the Plan about special use permits for 'events' 

with criteria for post event clean up, pre-event posting of trails, etc.   

 

As for bicycle use on trails, it is our position that there should not be bike use in 

giant sequoia groves except on roads (dirt, gravel, paved) and throughout the 

Monument on trails that are steeper than a 35% grade for protection of both bikers 
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and the resource.  The adverse effects on these objects of interest are discussed in 

the next section. 

 

The Plan should include identified areas of the Monument that are sensitive, unsafe 

for certain uses, and should provide for a variety of safe recreation experiences.  

And because there are so many roads in the Monument open to OHVs and OSVs, 

the Plan should provide areas where the public can have motor-free quiet recreation 

near roads.  Quiet hiking, horseback riding, snow play, sledding, cross-country 

skiing, and snow-shoeing are all incompatible with noisy racing snowmobiles.   

 

C. With respect to OSVs and trail uses, the plan is incomprehensible 

 

The issue of incomprehensibility was raised by Sierra Club and Sequoia 

ForestKeeper. 

 

The Plan first states that all roads and trails are open to OHVs and that any 

changes result from changes in the road or trail network.  If roads are closed or 

obliterated, then the plan implies that there will be no more bike or motorbike use 

on that closed road.  The Plan, however, does not provide clarification of other 

statements that imply that some of the existing trails and roads are open to bikes 

and OSVs while other roads and trails on the maps are not available to bikes and 

ORVs. 

 

The Plan also keeps referring to Forest Service regulations (36 C.F.R. § 212.5) and 

other documents for present and future guidance, which implies that the agency’s 

hands are tied to the existing policies that cover all other national forest lands.  But 

the Monument should be guided by the Proclamation and should have a standalone 

plan that does not rely on external changing direction. 

 

Therefore, this is not a stand-alone Plan, as asserted, and as required by the court 

in its holding that invalidated the first attempt at a plan. 

 

The confusion over the issue of trail and snowmobiling and bike use is also 

illustrated by attempts to limit ORV and bike use in some alternatives, contrary to 

the position that the agency will allow ORV and bike use on all roads or trails.  The 

Proclamation, however, does not say that the plan should allow ORVs on all roads 

(and trails in the case of bikes) but rather only those designated in their Plan.  This 

distinction is important.  The FEIS takes both positions (contradictory, confusing) 

but the primary position of the GSNM Plan is that the Proclamation itself limits the 

agency’s discretion and requires that all roads and trails, by default, must be open 

to OHVs and bikes, respectively. 

 

These positions are irreconcilable and make the plan incomprehensible with respect 

to the use of roads and trails and future planning for OHVs and bikes. 
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II. FAILURE TO ADEQUATELY ANALYZE EFFECTS FROM ROADS, 

TRANSPORTATION, AND RECREATION 

 

Sierra Club, Sequoia ForestKeeper, and Snowlands Network raised the issue of 

inadequate NEPA analysis from the effects of roads, transportation, and recreation. 

 

The GSNM FEIS in no way addresses the impacts of roads, snowmobiles, OHV's, or 

bikes on Monument objects, to other recreational users, or to each other.  It also 

does not address impacts from special use permits, which can apparently be issued 

without limitations.  The GSNM Plan calls for monitoring of impacts from many 

activities, but it fails to include any monitoring of recreational activities and special 

use permits. 

 

A. There is no NEPA analysis of the effects from roads or the 

transportation system on the Monument or its Objects of Interest 

 

As the Forest Service admits, 

 

The Road Analysis is not a NEPA process; it is an integrated ecological, social, 

and economic approach to transportation planning, addressing both existing 

and future transportation roads. (Transportation Specialist Report, p. 39). 

 

Moreover, there is no detailed analysis in the FEIS about the effects from roads, the 

use of roads by vehicles, and the overall transportation system on Monument 

resources and objects of interest. 

 

Surprisingly, the GSNM FEIS treats roads and the transportation system as 

resource to be affected rather than an effect on Monument Objects of Interest, even 

though roads, trails, and motorized recreation are not considered objects of interest.  

See FEIS, pp. 617-636.  Instead, the FEIS analyzes the effects of the GSNM plan 

and its accompanying restrictions on roads, the transportation system, trails, and 

motorized recreation.  Id. 

 

And while the FEIS mistakenly asserts that these types of effects are not the result 

of the GSNM plan, because they are “strategic and make no site-specific project 

decisions” (p. 379), it is clear that the GSNM with its adoption of the MVUM maps 

and statements that all roads are open to motorized vehicles and all trails are open 

to bicycles (unless designated closed) is a decision with resulting effects that needs 

no further site-specific decision. 
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B. There is no NEPA analysis of the effects from bicycle use on trails 

or on the Monument and its Objects of Interest 

 

The current GSNM Plan basically allows unlimited numbers of bicycles on every 

trail with no disclosure of how many are using it now, what the carrying capacity is, 

no mention whatsoever of existing impacts from bikes on Monument objects, such as 

giant sequoia groves, and no mention of how many bike outfitter permits exist now 

or how many will be allowed.  Based on studies as far back as 1996, bike use is still 

increasing rapidly (see Exhibit A – PSW-RP-226 Mountain Biking: Issues and 

Actions for USDA Forest Service Managers) there is no analysis of what the Forest 

Service expects bike use to be in the 10-15 year life of the Plan.  There is not a word 

about safety to bikers, to other user groups, and no mention of recreational quality 

of non-bikers, such as hikers, horse riders, etc.  Even in 1996, the agency recognized 

the need for planning direction for mountain bikes:  “Managers need to include 

provisions for mountain bike use in forest plans.”  Id. pp. 10-11.  Moreover, 

 

Results of this study indicate that mountain bike use is associated with 

potential problems, most importantly: 

 Impacts on natural resources 

 User conflict 

 Safety issues. 

Management actions to address the issues presented here are from forest 

managers. The actions can be grouped into these categories: 

 Information/education 

 Personal interaction/cooperation/partnerships 

 Resource hardening and maintenance 

 Use restriction and enforcement. (Id. p. 11). 

 

Bike tires cause more trail damage than horses and mules.  For example, the 

rutting is ten times as bad now as when a daily mule trail went up the Nelson Trail.  

Bikes are using the trails as downhill speedways, going up on side hills, widening 

turns, scarring sequoia trunks and roots.  They even use downed sequoias logs as 

jumps and alternative trails, or for construction of obstacles.  See Exhibit B – Cloer 

& TRC GSNM DEIS Comments, pp. 16-18 (photographs of impacts from bikes on 

Nelson Trail and giant sequoia logs); see also Sierra Club GSNM DEIS Comments, 

Exhibit – Impacts from Mountain Bikes on Nelson Trail (additional photographs of 

bike impacts on Nelson trail). 

 

Moreover, use of the Nelson Trail includes a special use permit, allowing Mountain 

and River Adventures Outfitting and Guiding to operate guided mountain bike trips 

down the Nelson Trail and through the Monument on trails, through the various 

giant sequoia groves, and the Slate Mountain Inventoried Roadless Area.  But the 

Plan has not considered the cumulative effects from the outfitter’s activities and 

other bike use on the Monument’s trails, groves, and objects of interest.  These 

http://gis.fs.fed.us/psw/publications/documents/psw_rp226/psw_rp226.pdf
Valerie
Highlight

http://sequoiaforestkeeper.org/Exhibit_B_Cloer_TRC_GSNM_DEIS_Comments.pdf
Valerie
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impacts are described in Exhibit C – Cloer Declaration, ¶¶ 9-16.  This omission 

violates NEPA.  See High Sierra Hikers Assn. v. Powell, 150 F. Supp. 2d 1023, 1043-

44 (N.D. Cal. 2001) aff’d High Sierra Hikers Assn. v. Blackwell, 390 F.3d 630 (9th 

Cir. 2004) (holding that the Forest Service violated NEPA by failing to consider the 

cumulative effects from various pack station permits on wilderness resources in the 

Inyo and Sierra National Forests). 

 

C. The GSNM Plan does not authorize special use permits for OSVs or 

discuss snowmobile grooming activities 

 

The same applies to snowmobiles and any special use permits for snowmobiles and 

grooming activities.  The Forest Service has not disclosed the effects from these 

activities in the GSNM Plan. 

 

As with bikes, for OSVs there should be identification of areas that are sensitive to 

wildlife (such as fishers, martens, owls, and goshawks) or unsafe in area where 

there are non-motorized recreation uses from skiers, snow-shoers, sledders, etc. 

 

Currently, there is little, if any, enforcement or mention of enforcement in the Plan.  

We have about 20 short video clips made by a Ponderosa cabin owner (and TRC 

member) showing snowmobile tracks all over the Ponderosa area inside the 

Monument.  Some tracks lead from private property onto the Monument.  Others 

tracks connect one groomed road with another, creating user-made loops and 

connections off designated roads or routes.  Apparently there were some signs a few 

years ago, but now there are user made routes using flagging, even on illegal routes.  

 

This aggrieved Ponderosa cabin owner has been fighting the illegal snowmobile 

uses for about 10 years with no resolution from the Forest Service.  Although the 

Forest Service did give him signs a few years ago and told him to post them himself 

where needed, there has been no enforcement by the Forest Service, despite the 

owner’s mapping of the trespasses, and reporting of other property owners who the 

owner personally witnessed riding on to the illegal routes on the Monument.  See 

Exhibit D – Jon Innis Letter re Snowmobiles at Ponderosa; see also Exhibit E – Mel 

Palmer letter re Snowmobiling (also describing encounters with illegal 

snowmobilers). 

 

This is occurring now and the cabin owner has provided evidence from as recently 

as the weekend of January 19-20, 2013 while out cross country skiing.  Attached as 

Exhibit F is a video showing the illegal off-road use of a snowmobile in the 

Monument near Ponderosa. 

 

Moreover, there is no question that snowmobiles have adverse effects to the 

American marten, which must hunt all winter to survive because they don't 

Valerie
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hibernate: 

 

Recreation has the potential for significant impacts to marten populations, 

especially winter recreation that occurs in high-elevation montane forests or 

subalpine zones. The sound of engines from off-highway vehicles (OHVs) is 

presumed to be a disturbance, but in winter, the use of snowmobiles can also 

have indirect effects by compacting the snow, permitting access to marten 

areas by competing carnivores that would not typically be able to traverse 

deep snow (Buskirk et al. 2000). 

… 

Martens typically avoid open areas that lack overhead cover or tree boles that 

provide vertical escape routes from predators (Drew 1995), are more 

susceptible to predation if they must cross such areas, and have been shown 

to avoid areas when >30 percent of mature forest is removed (Bissonette et al. 

1997). Snow compaction from grooming alters surface consistency, making it 

easier for larger bodied carnivores (e.g., coyotes)—which, unlike martens, are 

not adapted for deep, soft snow—to expand their winter ranges and compete 

with or prey on martens (Buskirk et al. 2000, Bunnell et al. 2006). 

 

Zielinski et al. (2013, in draft), p. 15 (attached as Exhibit G). 

 

In addition, there is no question that road use, especially during winter, is having a 

devastating effect on Pacific fishers: 

 

Road-killed fishers are relatively common, even in national parks with 

relatively low posted speed limits (L. Chow, pers. comm.). Berg and Sweitzer 

(unpubl.) found that fishers were detected closer to roads than would be 

expected, particularly near high-use roads during the winter. 

 

Id., p. 20. 

 

The Plan does not identify what routes can be used by snowmobiles, grooming, the 

criteria used to select the routes, or the impacts.  There is no enforcement or 

monitoring plan. 

 

D. The Plan fails to discuss effects from hunting outfitters 

 

While hunting is regulated by CDF&W, permits for hunting outfitters are still 

regulated by the Forest Service in the Monument.  Permits for outfitters for hunting 

and fishing and their effects on Monument objects should have been addressed in 

the FEIS and Plan.  While legal hunting was not changed by the Proclamation, it 

also did not guaranteed the continued rights to any outfitter for any activity, 

including hunting.  The Plan should provide guidelines for how many, where, and 

Valerie
Highlight
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during what seasons the outfitter can operate to be compatible with other uses and 

to protect the Monument objects. 

 

E. The Plan fails to discuss recreation carrying capacity 

 

With respect to all recreation, the Plan and Proclamation encourage recreation 

consistent with protection of Monument objects.  The Plan and FEIS, however, do 

not provide the necessary guidance or analysis to determine what the carrying 

capacity for each use can be in the various locals in the Monument.  There is no 

guidance for how many, if any, outfitters can be accommodated.  There is no 

guidance with respect to how many users and what types can be accommodated in 

popular recreation sites or on popular trails.  Even if the Forest Service does not 

believe there is a user capacity issue now, it should have a plan for how to deal with 

the increasing demand and conflict from recreation.  The recreation demand 

analysis clearly shows that as our population increases, there will be an increasing 

number of users in the Monument.  But there is no plan for how to deal with this 

increased use. 

 

III. REMOVING AND RE-CONTOURING ROADS IN LOGGED-OVER 

GROVES SHOULD HAVE BEEN INCLUDED IN THE GSNM PLAN, 

ACCORDING TO THE MSA 

 

Sierra Club’s and Sequoia ForestKeeper’s appeals raised issues based on a failure to 

implement the Mediated Settlement Agreement (MSA) and restoration of giant 

sequoia groves. 

 

Roads are an integral part of the “logging damage” in giant sequoia groves that 

were logged in the late 1980’s, the restoration of which the MSA addressed: 

 

The objectives of regenerating cutover Giant Sequoia Groves will be to restore 

these areas, as nearly as possible, to the former natural forest condition. 

 

MSA, p. 27.  This necessarily requires removing and re-contouring the logging roads 

to the “former natural forest condition” that existed before logging. 

 

The GSNM Plan, however, does not address this MSA mandate, and provides no 

analysis with respect to where these roads were built and where this restoration 

should occur. 

 

In fact, one of the first projects proposed in a giant sequoia grove, the Tule River 

Restoration Protection Project, proposes to retain and even create fuel breaks along 

the logging roads that were used to log the Black Mountain Grove in the 1980s.  See 

Exhibit H1 – TRRPP Scoping Document, p. 3 (listing roads “21S12B, 21S25 

(including spur roads A-D)” to be treated 100 ft on each side of the road); see also 

http://a123.g.akamai.net/7/123/11558/abc123/forestservic.download.akamai.com/11558/www/nepa/24409_FSPLT2_291203.pdf
Valerie
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Exhibit H2 – TRRPP Scoping Map.  As the map shows, “Fire Break Treatments” are 

proposed on the network of roads in the western part of the grove where it was 

logged (plantations), which infers that these roads and this grove will not be 

restored to its “former natural forest condition.”  This violates the MSA mandate. 

 

IV. UNCERTAINTY REGARDING PIIRTO & ROGERS (1999) AND 

INADEQUATE GROVE INVENTORIES 

 

Sierra Club, Sequoia ForestKeeper, and NPCA raised issues associated with the 

misuse of the Piirto and Rogers (1999) paper to describe desired future conditions in 

giant sequoia groves.  They also raised the Tule River Reservation Protection 

Project (TRRPP), which implicates the inadequate grove inventory for the Black 

Mountain Grove. 

 

The Black Mountain Grove inventory is being used in the proposed Tule River 

Reservation Protection Project.  See Exhibit H1, p. 2 (TRRPP scoping).  This 

inventory was supposed to meet the MSA requirements, but it did not.  It omitted 

an inventory of the plantations, meaning that the areas with the greatest 

concentration of larger sequoias (left standing in the clearcuts) were omitted.  See 

Exhibit I – Black Mountain Grove Inventory, PDF, p. 4 (“This inventory did not 

sample the plantation areas ….”).  It is interesting to note that PDF, pp. 27-28, 

shows photographs of some of the largest giant sequoias, located within these 

plantations, even though these trees were presumably excluded from the inventory 

sample.  There is nothing in the Inventory Design criteria which suggests that 

plantations should be excluded from the grove inventories.  See Exhibit J – Sequoia 

Grove Inventory Design. 

 

This also means the areas with huge swaths of planted pines and other trees were 

omitted.  See Exhibit H2 (TRRPP scoping map showing plantations).  It is 

impossible to determine the needs of the grove by averaging plots taken from widely 

varying aspects, slope, elevation, if the inventory has omitted these previously 

logged areas.   

 

The Black Mountain Grove inventory makes recommendations by comparing these 

already skewed results with what Piirto & Rogers (1999) recommended in their 

paper for desired future conditions in groves.  See Exhibit I, PDF pp. 4-5.  While the 

Piirto & Rogers paper does not recommend any particular management, the Forest 

Service is reinterpreting that paper as a guideline for management.  See Sierra 

Club and Sequoia ForestKeeper Appeals, pp. 39-42 (discussing the uncertainty and 

misuse of Piirto & Rogers in light of criticisms from Dr. Nathan Stephenson).  

There, the appellants point out how the Forest Service undermined the desired 

future conditions for groves by excluding a science advisory that shed light on the 

uncertainties in the Piirto & Rogers (1999) paper. 

 

http://a123.g.akamai.net/7/123/11558/abc123/forestservic.download.akamai.com/11558/www/nepa/24409_FSPLT2_291201.pdf
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The Plan’s reliance on Piirto & Rogers (1999) and its disregard of the huge body of 

research carried out mostly in Sequoia and Kings Canyon National Parks, which 

backs up the use of natural processes rather than heavy handed manipulation, 

should have been addressed in the EIS.  The degree of uncertainty or controversy 

surrounding reliance on this particular strategy is not addressed in the analysis.   

 

The Forest Service cannot now claim that they did not know they were heading in a 

“structure restoration” direction that is strategically different and risky when 

compared with the “natural process” direction of the adjacent National Parks.  The 

FEIS should have disclosed the rationale for using this strategy and not going with 

the strategies suggested in the park-like alternative, and those different approaches 

should have been compared and contrasted, and the degree of uncertainty, 

controversy, and trade-offs should have been discussed.  The FEIS does not disclose 

any drawbacks or compare the potential consequences and dangers of adopting a 

“structural restoration” paradigm instead of the Park's proven “process restoration” 

strategy.  This approach, the Piirto & Rogers paper, and the underlying data, are 

also criticized in an opinion editorial in the Fresno Bee, written by the then-

Superintendent of the Sequoia and Kings Canyon National Parks, published in 

2005 in the Fresno Bee.  See Exhibit K – Russell Wilson Op-Ed Fresno Bee 2005. 

 

Dr. Nate Stevenson specifically addressed these comparisons in his Sierra Nevada 

Ecosystem Project analysis of giant sequoia groves and their management, which is 

included in the project record.  See Stephenson (1996) (“Ecology and management of 

giant sequoia groves. In: Sierra Nevada ecosystem project (SNEP): final report to 

congress, vol. II, assessments and scientific basis for management options.”).  That 

report, which is referenced in the FEIS, discusses the different approaches in a 

lengthy discussion at pp. 1444-47 (under “Structural versus Process Restoration”). 

The tradeoffs of these different approaches and the uncertainties, however, are not 

discussed in the FEIS or in comparing the various alternatives. 

 

Former Superintendent Russell Wilson explains the practical reasons why process 

restoration is much more feasible, which is equally applicable in the GSNM where 

commercial logging and tree removal is prohibited: 

 

First, much of the forested land in national parks is too steep or remote to be 

thinned with chain saws and building expensive road networks to complete 

this work defies laws passed by Congress to establish national parks. 

Secondly, it is not cost-effective over large areas ($2,000 per acre for 

mechanical removal vs. $130 per acre for prescribed fire). Thirdly, no amount 

of mechanical removal will replace the role of fire in a giant sequoia forest. 

Chain saws do not replace nutrients or stimulate the production of seedlings. 

… 

The efficiency of the National Park Service program has been proven over 

time. The public overwhelmingly supported our new Fire and Fuels 

Valerie
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Management Plan. This plan is balanced and scientifically sound based on the 

current level of knowledge (not information from a generation ago). 

 

Exhibit K, pp. 2, 3.  Yet, there are no comparisons of the structural versus the 

proven process restoration approach in the GSNM Plan or FEIS. 

 

V. FAILURE TO DISCLOSE AND ANALYZE EFFECTS FROM ROADS ON 

INCREASED FIRE RISK 

 

Sierra Club and Sequoia ForestKeeper discussed the issues of roads, fuels, and 

increased fire risk.  In particular and in addition to the direct effects from roads, 

roads indirectly increase fire risk: 

 

In the Western United States, most of the more than 378,000 miles 

(608,000 km) of national forest roads traverse heavily managed forests 

with the greatest potential for high-severity fire. According to the 

Forest Service, more than 90 percent of wildland fires are the result of 

human activity, and ignitions are almost twice as likely to occur in 

roaded areas as they are in roadless areas (USDA Forest Service 1998, 

2000). Although it can be argued that roads improve access for fire 

suppression, this benefit is more than offset by much lower 

probabilities of fire starts in roadless areas. 

 

DellaSala and Frost (2001:13) – Fire Management Today, Volume 61, No. 2, Spring 

2001, p. 15 (Attached as Exhibit L). 

 

Moreover, in his study of the effects of roads on wildfires in national forests in 

California, Robert F. Johnson concluded that over 52 percent of human-caused fires 

occurred within 33 feet of a road edge (Johnson, R.F. 1963. The roadside fire 

problem. Fire Control Notes 24: 5-7.). Other studies showed similar results, 

reinforcing the correlation between roads and wildfire. See Show, S.B., C.A. Abell, 

R.L. Deering, and P.D. Itchson. 1941. A planning basis for adequate fire control on 

the southern California national forests. Fire Control Notes 5: 1-59; see also 

California Division of Forestry and USDA Forest Service, Region 5. 1968. Fire 

hazard reduction guide for roadsides. Calif. Dep. Conserv. and USDA (concluding 

that showed that 74 percent of all fires on national forests in California occurred 

within 10 feet of a road edge). See also Stephens, Scott L. 2005. Forest fire causes 

and extent on United States Forest Service lands. International Journal of Wildland 

Fire 14:213-222 (“Human-caused fires commonly occur near transportation 

corridors.”). 

 

The extensive 822+ mile road network in the Monument (see Part 4) increases fire 

risk, which must be analyzed in the FEIS.  But the section in the FEIS that 

http://www.fs.fed.us/fire/fmt/fmt_pdfs/fmn61-2.pdf
Valerie
Highlight
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discusses the environmental consequences and “Effect on Fire and Fuels” does not 

mention the increased fire risk from roads.  FEIS, pp. 408-425. 

 

The section in the FEIS on Effects on Transportation does acknowledge fire risk 

from roads: “Fire: Because roads provide easier access to many forest areas, forest 

roads often allow more human caused fires to be ignited. Roads also provide access 

for fire suppression and can serve as firebreaks that interrupt the spread of low-

severity ground fires.”  FEIS, p. 618.  Thereafter, however, the only consideration is 

about the benefits of roads for fire protection without any analysis of the tradeoffs of 

continuing to maintain the extensive 822+ mile road system.  Even the discussion 

under Alt. C, which reduces public access from maintenance level 2 roads, lacks any 

discussion or analysis on a potential benefit in reducing fire risk.  And there is no 

comparison between the alternatives on the relative fire risk of retaining the 

various road system scenarios in the Monument.  This failure to analyze the 

increased fire risk from roads violates NEPA. 

 

For Carla Cloer and Tule River Conservancy (cac@ocsnet.net), 

 
René Voss – Attorney at Law 

 

cc: Bud Hoestra (by e-mail to budhoek@yahoo.com)  

Snowlands Network (by e-mail to Laurel Harkness laurel@snowlands.org; 

Marcus Libkind malibkind@snowlands.org)  

California Forestry Association (by e-mail to Steven Brink 

steveb@foresthealth.org)  

American Forest Resources Council (by e-mail to designated representative 

Jerry Jensen JerJenRPF@frontiernet.net, Tom Partin 

tpartin@amforest.org, and Sierra Forest Products Sfp@sierraforest.net) 

Sierra Club (by e-mail to René Voss renepvoss@gmail.com and Eric Huber 

erichuber@sierraclub.org)  

Sequoia ForestKeeper (by e-mail to René Voss renepvoss@gmail.com and Ara 

Marderosian ara@sequoiaforestkeeper.org)  

Western Watersheds Project (by e-mail to Dr. Michael Conner 

mjconnor@westernwatersheds.org)  

Attorney General of California (by e-mail to Raissa Lerner 

Raissa.Lerner@doj.ca.gov)  

John Muir Project of Earth Island Institute (by e-mail to Dr. Chad Hanson 

cthanson1@gmail.com)  

Natural Resources Defense Council (by e-mail to Niel Lawrence 

nlawrence@nrdc.org)  

National Parks Conservation Association (by e-mail to Emily Schrepf 

eschrepf@npca.org)  
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             1-29-13 
To Whom it may concern: 
 I own property adjacent to the Sequoia National Monument in the Ponderosa 
Development.   My understanding is, that by law, no mechanized vehicles are allowed 
on S.N. Monument land unless they are on specifically designated roads.   
 For at least twelve years people have been riding ATV’s and, especially, 
snowmobiles on the S.N.M. with no obvious consequences from the U.S.F.S.  For just 
as long, I’ve been talking face to face with U.S.F.S. officials, calling them, and writing 
them letters asking them to, at least, enforce the law, in a small area, near my home 
that is easily accessible to their rangers year round.  I’ve given them definitive maps of 
exactly where snowmobiles are going and coming from.  I got absolutely no action or 
contact from Ranger Gaffrey and Ranger Pengilly during the Bush administration.  
About two years ago Ranger Summers, finally, took out one illegal snowmobile bridge 
and allowed me to have a small variety of signs to voluntarily post on the monument in 
the general vicinity of my property.  Then, and since, I was never given any accurate 
maps or direction as to where mechanized vehicles were legally allowed to travel.  
U.S.F.S officials have continually contradicted themselves and each other as to which 
roads were actually legal.  Many signs have been torn down and the rest are simply 
ignored as there is no real consequence.  It’s easy to see where many of these illegal 
riders come from and go as their snowmobile tracks lead right to their property.  The 
bridge that was taken out has been rebuilt on private land that is again providing 
snowmobiles almost the same route to the monument.  My neighbor encourages other 
snowmobilers to access the monument through his property.   I’ve reported this and 
other specific access points many times and the problem has only gotten worse. 
 I willingly paid a premium to own property next to protected monument land.  I 
should hear the sounds of the forest and smell fresh mountain air.  My family and I 
should be able to breathe fresh air, hear the wind, hike, snowshoe, ski, be safe, and just 
sit on the monument in peace.  I’ve seen fishers, a mountain lion, bobcats, mule deer, 
and bears on the monument but never nearby my home where off road vehicle traffic is 
unchecked.  Snowmobilers continue to clear and mark trails that aren’t legal.  They are 
riding all over meadows and clear-cut areas too.  I’ve seen snowmobile tracks in the 
spotted owl areas north of Peppermint Creek and off the Needles Lookout Road where 
I’ve spotted a fisher in the winter.  I hear snowmobiles, even from great distances, and 
smell their exhaust as it lingers in the air long after they’ve gone. 
 It’s U.S.F.S. responsibility to enforce the law, yet all they seem to do is spend a lot 
of taxpayer money on machines to groom the extensive legal snowmobile trails on the 
monument and then tell me they don’t have the resources to enforce the law even just 
to set an example a few times a year.  In my twenty-five plus winters skiing in this area 
I’ve never seen a ranger who is not sitting in or on a vehicle.  If the U.S.F.S. can afford a 
very expensive Snow Cat and several snowmobiles to groom and patrol the legal areas 
for snowmobiling, they can certainly afford a pair of skis and a camera to occasionally 
patrol and ticket in the areas that are legally bound to be motorized vehicle free.  
 
Jon Innis, Ponderosa / Springville 








To whom it may concern, 
 
  I have been a resident of the Ponderosa community for 26 years.  It has been my 
privilege to live in this beautiful mountain area.  I am concerned about the continued 
lack of enforcement of regulations that are designed to protect our area. 
 
 I have witnessed vehicles or all kinds trespassing on the Monument.  Tractors, trucks, 
and snow mobiles have damaged the monument and my experience of this natural 
wonder.  On one occasion the forest service was able to find and prosecute an 
individual as a result of my observations.   
 
 Unfortunately the majority of times I have reported snow mobiles trespassing and 
traveling on areas forbidden to them I am given excuses.  Law enforcement for the 
Monument have told me, “ We have to see them ourselves”.  This is an excuse to allow 
individuals to degrade the Monument.  Snow mobiles leave tracks.  These tracks may 
be followed to the perpetrators front door!  One would think that would be clear 
evidence to who may be involved or who has knowledge of these suspects. 
 
 Some people in the Ponderosa area think they can do whatever they want to the 
Monument.  Until law enforcement steps up enforcement of laws governing the 
Monument, this will continue to be the prevalent attitude. 
 
    
   Respectfully, 
 
 
   Melvin Palmer 
   57600 Silver Tip Dr. 
   Springville, Ca 93265 
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RUSSEL J. WILSON: Fires vital for long-
term health of sequoia forests 


 
(Fresno Bee: Updated Friday, March 11, 2005, 5:40 AM) 
 


 
Search News  | Search Loca 


On behalf of Sequoia and Kings Canyon National Parks, I would 


like to respond to Thomas Bonnicksen's recent opinion piece. 


 
Bonnicksen spent only two summers, nearly 30 years ago, 


collecting data in sequoia forests. The state of scientific and 


empirical knowledge regarding giant sequoia forests has grown 
exponentially since Dr. Bonnicksen collected his data. As a result, 


his ideas, though once in vogue, have been superseded by a 


more comprehensive and sophisticated picture of forest structure 
and fire ecology. 


 


Sound data  
 


The information that I'd like to share is based on current science, 


decades of field fire operations and a long-term monitoring 
program in our parks. The information has been collected, 


validated and published by the National Park Service, the United 


States Geological Survey and members of the academic 
community. 


 
Giant sequoia trees have a close relationship with fire. By 


studying the fire scars on their growth rings, scientists know that 


over the last few thousand years sequoias experienced naturally 
caused fires an average of every five to 20 years. Therefore, a 


1,000-year-old specimen could have burned approximately 60 


times. To survive, and ultimately thrive, in this fire-prone 


environment, sequoias develop a thick layer of bark to insulate 


themselves from heat. Most importantly, fire allows these trees 


to reproduce by clearing the forest floor, creating sunlit forest 
gaps, adding nutrients to the soil and opening cones to release 


seeds. Given this close natural relationship, the National Park 


Service initiated a prescribed burning program in 1969 to reverse 
the harmful effects that a century of fire suppression had caused, 
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choking our forests with excess trees. Bonnicksen claims that this 


program has resulted in "decades of destruction" and "the loss of 
thousands of huge trees." Are things really this bad? 


 


Park Service monitoring of prescribed fires in sequoia forests has 
shown that five years after a fire, the number of large trees 


(mostly pines and firs) is reduced by approximately 9%, which is 


still within the natural range. If the parks had never suppressed 
natural fires over the last century, these few large pine and fir 


trees and many excess small trees would have been cleared 


away long ago. Their removal makes space for other new, young 
trees and rejuvenates forest conditions for all kinds of species. 


 


Not practical 
 


Bonnicksen points out that chain saws can be a valuable tool for 


forest management. Indeed, the Park Service sometimes uses 
chain saws to thin forests around developments to protect public 


safety. So why not use saws much more extensively — or even 


as a replacement for prescribed fire — in national parks? 
 


First, much of the forested land in national parks is too steep or 


remote to be thinned with chain saws and building expensive 
road networks to complete this work defies laws passed by 


Congress to establish national parks. Secondly, it is not cost-


effective over large areas ($2,000 per acre for mechanical 
removal vs. $130 per acre for prescribed fire). Thirdly, no 


amount of mechanical removal will replace the role of fire in a 


giant sequoia forest. Chain saws do not replace nutrients or 
stimulate the production of seedlings. 


 
Bonnicksen implies that the Washington sequoia could have been 


saved from fire simply by raking around the tree. He does not 


mention that the tree was hollow from past fires, or that the fire 
in the tree's crown most likely started from a blowing ember 


landing in the opening to the hollow, 200 feet above the ground. 


No amount of raking would have changed that outcome. 
 


But why was the fire that produced the fateful ember allowed to 


burn in the first place? It was allowed to burn to restore 
resilience to a forest from which all fire, human or natural, has 
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been excluded for more than a century. We cannot continue this 


exclusion. It is not possible, nor desirable. 
 


Plan that works 


 
The efficiency of the National Park Service program has been 


proven over time. The public overwhelmingly supported our new 


Fire and Fuels Management Plan. This plan is balanced and 
scientifically sound based on the current level of knowledge (not 


information from a generation ago). 


 
We have an integrated, multi-strategy program that consists of 


many different tools: fire suppression, wildland fire use (the 


management of lightning-caused fires), prescribed fire, and, yes, 
even mechanical fuel reduction around structures. We use each 


tool at the right time and in the right place to safeguard the 


public and preserve park resources. 
 


Russel J. Wilson is acting superintendent of Sequoia and Kings 


Canyon National Parks. 
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I, Carla Cloer, declare the following: 


1. I submit this declaration in support of the plaintiffs’ Motion for Summary 


Judgment in this case, submitted herewith.  I have personal knowledge of the matters stated 


herein and, if called as a witness, would and could competently testify thereto. 


2. I reside in Porterville, California.  I am a third generation native of Porterville.  I 


live approximately 36 miles from the Camp Nelson and Coy Flat area, which is where one of the 


trails for which the Forest Service has granted the outfitter permit in this case begins. 


3. I have been a member of Sequoia ForestKeeper (SFK) since 2000 when the 


organization was founded.  Since that time, I have also work to help SFK on conservation issues 


as an unpaid volunteer. 


4. Even before I became an SFK member, since about 1980, I have studied project 


proposals, environmental documents, and decisions on projects within Sequoia National Forest.  


I have submitted numerous comment letters during scoping input, submitted comments on draft 


and final documents, filed administrative appeals, and monitored projects as they are 


implemented. 


5. I have testified before Congressional Subcommittees regarding management of 


Sequoia National Forest and Giant Sequoia groves.  I have been interviewed for numerous 


newscasts, magazine articles and newspaper articles.  I was an invited guest when President 


Clinton created the Giant Sequoia National Monument at the Trail of 100 Giants in the Long 


Meadow Grove.  In 2000, I was awarded the highest volunteer award given by the Sierra Club, 


the John Muir Award, for my work that led to the creation of the Giant Sequoia National 


Monument. 


6. My interest in Sequoia National Forest and the Giant Sequoia National  


Monument began as a very young child.  In 1930, before I was born, my grandfather built a 


cabin at Camp Nelson, a privately owned subdivision surrounded by Sequoia National Forest.  


Since childhood, I have spent every summer at that cabin, which is less than a mile from the 


trails now used as part of the outfitter permit that is the subject of this permit.  As a child and 
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teenager, I saw this forest and the Giant Sequoia groves and meadows before logging and 


mechanized recreation use, including mountain biking, changed it forever. 


7. I raised my daughter spending summers in this same forest, hiking, riding our 


horses, and picnicking.  I continue to take my horses to the cabin every summer and ride the 


trails, even though my enjoyment is impaired by the fact that most of the few remaining trails 


that were not obliterated by logging roads or fragmented by logging are now being used by 


mountain bicycles.  I mourn the damaging changes I have seen, and yet I fight to protect those 


intact features and for eventual restoration.  This forest has been a sustaining force in my life, 


giving me spiritual renewal, recreation, and great joy in experiencing a wide variety of flora and 


fauna.  Over the years, I have seen most of the Forest’s rare creatures, including a pine marten.  


My daughter now has a child and it is my plan to teach this grandchild to love this forest, too. 


8. In order to monitor a project, including special use permits like the ones in this 


case, I need the Forest Service to provide me with notice of a proposed action.  I also rely on the 


law to provide me with an opportunity to administratively appeal the final decision when I think 


it should be changed or made to comply with the law.  Many times in the past I have been able to 


improve and even change a project by submitting comments and filing an appeal, thereby 


providing greater protections of our forest resources. 


9. I have a special interest in protecting trails that lead through giant sequoia groves 


and inventoried roadless areas (IRAs) where I can experience solitude apart from the modern 


improvements of man.  Now, however, all of the trails in the Giant Sequoia National Monument 


are open to mountain bicycles, and some even pass through giant sequoia groves and down 


simple narrow trails that I use.  These trails are the last remnants of the historical trail network 


that existed in the Monument for more than a century and in most cases follow routes established 


by pre-European Native Americans.   


Coy Flat and Other Trails 


10. I first rode a horse up the trail which terminates near Coy Flat, in 1956.  This is 


one of the trails authorized by the outfitter permit.  The trail (numbered 31E31) is close to the 


cabin my grandfather built in 1930 and I have used that trail at least once a summer since 1956. 
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 I have plans to return to ride this and the other trails in this area in the fall of 2012 and every 


year thereafter, as long as I can ride my horse.  For horse riders like me, mountain bikes crashing 


down a trail, like this one, can be dangerous and hazardous.  Mountain bikers, almost without 


exception, prefer to ride downhill, not merely because it takes less effort, but because of the 


thrilling speed that can be attained.  On a nearby trail I have experienced the dangerous situation 


in which a mountain bike was being ridden at high speed downhill and was hidden from view 


when it suddenly slammed out of the forest less than a dozen feet in front of a group of  us riding 


horses.  The bike rider had to throw his bike on its side in order to stop.  We had been calmly 


riding up the trail until the horses bolted from fear and to avoid being hit.  Some of the riders 


were thrown off their horses.  And the Coy Flat trail is very steep, and in my view, far too steep 


for mountain bikes.  


11. I have also ridden my horse many times on the old California Hiking and Riding 


Trail, now called the Summit Trail.  This Trail leads from Quaking Aspen, up Slate Mountain, 


and over to Parker Pass.  I have also ridden the section of the trail 31E14 from Holby Meadow 


(Ponderosa) and the intersection with the trail from Coy Flat over Slate Mountain.  When I was 


on this trail this summer, I noticed a lot of mountain bike impact there, including user-made 


jumps along downed logs, off trail use by bikes, detours to depressions and rocks for bike 


challenges and built up dirt berms for bike jumps.  Current Monument regulations prohibit bikes 


from being ridden off-trail, but it is very obvious such off-trail use is occurring.  This trail is also 


in the Slate Mountain Roadless Area where I take groups hiking on outings.  The section from 


Holby Meadow clear to Windy Gap and beyond is part of the former California Riding and 


Hiking Trail that was used for horses and hikers, but not mountain bikes.  The Mediated 


Settlement Agreement for the Sequoia National Forest Land and Resources Management Plan 


(LRMP) states that this trail will be restored.  This same Summit Trail was, at some point 


designated as a National Recreation Trail.  


12. On October 9, 2011 I again rode up the trail from Coy Flat.  I traveled about 4 


trail miles through the Belknap Camp Sequoia Grove to just south of the McIntyre Sequoia 


Grove and was still gaining elevation when I turned around to return home.  The first mile is 
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beautiful old growth manzanita, live oak, with views of Slate Mountain from Bear Mountain, a 


ridge that runs between the South Fork of Middle Fork of the Tule River and Bear Creek. 


 Belknap Camp Grove of Giant Sequoias is located on Bear Mountain.  The trail is very steep 


with short, narrow switchbacks in many places.  A recent rainstorm had left the soils wet and I 


could see where water coursing down the trail had followed the ruts left by bike tires and had 


eroded soils.  There were places I could not continue on the trail because of  bike-user-made 


jumps and I had to search routes around these obstacles.  There were many trail sections that, in 


my opinion, could not be safely traversed by bikes and where bike speed would be very difficult 


to control. 


13. It is my understanding that the Forest Service reauthorized a one-year temporary 


use permit for a new ten-year term to Mountain & River Adventures, which authorized it to 


guide mountain bike trips on the Coy Flat trail and various trails near Quaking Aspen 


Campground, on Slate Mountain and in the Slate Mountain Roadless Area (see attached map).  


Even though I have always expressed interest in these types of actions, the Forest Service did not 


provide me with written notice about extending this permit, nor did I receive the decision to 


reauthorize the permit for ten years. 


14. If the Forest Service had given me or SFK notice, permited us to comment, and 


allowed us to appeal this project, we may have been able to convince the Forest Service to 


change the project in a manner that would reduce the adverse impacts to me and other SFK 


members from mountain biking through the Belknap Grove in the Giant Sequoia National 


Monument and through the Slate Mountain IRA.  I would like to avert damage from mountain 


bikes, which includes displaced soils, erosion, and intrusion into solitude through the giant 


sequoia groves.  


15. Because I was not given the opportunity to comment, it is almost certain that 


some of the conditions of the trail were not known by the Forest Service at the time they made 


their decision to approve this permit.  Had I been given the opportunity to participate in this 


permitting process, I would have asked for a field trip on site prior to any project consideration. 


 Forest Service employees rarely go on that ancient trail.  Regardless of the Wilderness potential 
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that must be protected, the trail is unsuited to biking because of the terrain, soils, degree of slope, 


inadequate width of trail tread, and low overhead clearance.  I would have pushed hard for NO 


permit to be issued.  It seems reasonable that the Monument prohibit bikes from some of the 


trails through giant sequoia groves, and two of those trails excluded from mountain bike use 


should be the Coy Flat trail and the Nelson Trail (31E30), just to the north, where the trail 


experience should reflect only traditional and historical uses.  I believe the Forest Service should 


reduce or eliminate mountain biking from this trail, which SFK and I believe is causing 


substantial harm to the grove and our interests to protect the resources and our aesthetic 


enjoyment of the trail. 


16. Because mountain biking could permanently destroy the wilderness potential in 


the Slate Mountain IRA, damaging one of the two remaining true roadless areas in the 


Monument, and because there is no monument plan and EIS providing standards and guidelines 


or approval for which trails should be designated for bikes, the Forest Service should have 


prepared a full Environmental Impact Statement before authorizing mountain biking or mountain 


bike outfitting permits on these trails.  Such an analysis should have addressed the standards for 


this and other trails, including maintenance guidelines, where or if trails should be created,  


which trails are appropriate for  specific user-groups,  and when trails should be rerouted due to 


resource damage, and other standards.  There is currently no trail plan for the Giant Sequoia 


National Monument even though the 1988 LRMP states that a trail plan will be written.  When 


Sequoia National Forest attempted to write a trail plan, the Forest Service’s Regional Office 


withdrew it.  There are significant impacts from allowing mountain bikes to use trails in 


Roadless Areas that could not likely be mitigated, and there are cumulative impacts from the 


multitude of other mountain bike users that do not use an outfitter but who hear about outfitter 


tours. There is much potential for unrestricted use and there appears to be more than just this one 


permittee authorized to use these trails.  Moreover, this should be a year-to-year permit with 


annual renewal contingent on compliance with specific guidelines for trail protection and user 


safety, not a ten-year permit. 
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Executive Summary 
Martens and fishers, as predators, perform important functions to sustain the integrity of 
ecosystems. Both species occur primarily in mature forest environments that are characterized 
by dense canopy, large diameter trees, a diverse understory community, and abundant standing 
and downed dead trees. Martens occur in the upper montane forests, where the threat of 
wildfire is less, and fishers predominately occur in the lower montane forests, where the threat 
of severe wildfire is much greater. Both species use habitat at multiple scales: the 
resting/denning site, the stand, the home range, and the landscape. Thus, management may 
benefit from considering these components when evaluating the effects of treatment activities. 
Their diets are relatively diverse and their prey occurs in a variety of habitats within their home 
ranges. It appears that the heterogeneous conditions that are predicted to occur with the 
restoration of fire as a disturbance process may produce habitat for martens, fishers, and their 
diverse sources of food. New science, however, will be needed to test this assumption. 
Mechanical thinning may mimic some aspects of the disturbance ideally caused by fire, but this 
alternative would appear to be more justified—based on departures from fire return intervals—
in the lower montane forests where fishers occur than in the upper montane forests where 
martens occur. During the course of mechanical treatments, however, attention should be paid 
to restoring or maintaining the distributions of large trees, conifers, and—for the fisher—black 
oaks, as well as sufficient understory habitat for both species. Management to reduce fire risk, 
or to restore ecological resilience to fire, may be consistent with the maintenance of landscapes 
capable of supporting fishers, as long as sufficient resting/denning structures are retained and 
the composition and configuration of the residual landscape is compatible with home range 
requirements. New scientific tools have been developed in the last 10 years to help evaluate the 
effects of proposed treatments on habitat features for fishers, in particular, but these have not 
yet been used in a coordinated manner to evaluate effects at multiple scales (resting/denning, 
home range, and landscape). Similar tools need to be developed to evaluate marten habitat. 
This review identifies the threats to each species in the Sierra Nevada and outlines the science 
available to assist managers in dealing with these threats. Our knowledge base is far from 
complete, however, which is why monitoring fisher and marten populations and their habitats 
should be a centerpiece of their management. Monitoring, together with new ideas about 
adaptive management (especially for the effects of treatments on fishers and their habitat), will 
be the key to ensuring that implementation of an ecosystem management scheme for the 
forests of the Sierra Nevada will benefit long-terms goals for marten and fisher conservation.  


The Important Role of Predators in Ecosystems 
Predators have important effects on the structure of biological communities, primarily because 
the act of killing and eating other species transfers energy and nutrients through the ecosystem. 
However, they also have important indirect effects on community structure because their 
consumption of prey—and their simple presence—affect the distribution of herbivores, which, 
in turn, affect the abundance and distribution of plants. These “trophic cascades” have been 
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most clearly demonstrated by research on the effects of the return of wolves to the Yellowstone 
ecosystem (Ripple and Beschta 2004). The retention of predators in an ecosystem is, therefore, 
integral to the maintenance of biodiversity and, hence, the resilience and proper functioning of 
that system (Finke and Denno 2004, Finke and Snyder 2010). In addition, when larger predators 
are absent, intermediate-sized (meso) predators can increase to the point that they have 
destabilizing effects on their prey, a phenomenon referred to as “mesopredator release” 
(Crooks and Soulé 1999, Roemer et al. 2009). The “top down” control of community structure by 
predators, which has been demonstrated on every continent and ocean, is primarily why 
researchers work to understand the ecology of montane mammalian predators and to collect 
information that will help ensure their persistence in the face of environmental change. 
California has already lost some key mammalian predators (e.g., grizzly bear [Ursus arctos], gray 
wolf [Canis lupus]) and some species are so rare that they no longer play effective ecological 
roles (i.e., wolverine [Gulo gulo], Sierra Nevada red fox [Vulpes vulpes necator]). Thus, the 
disproportionately important functional roles of mammalian predators are already reduced in 
montane forest ecosystems in California, and elsewhere in North America (Laliberte and Ripple 
2004). Using research results from studies on carnivores to inform management will help ensure 
that additional predators, especially the two species of forest mesocarnivores, the fisher 
(Martes pennanti) and the Pacific marten (M. caurina), are not lost from our forest ecosystems 
and continue their important roles throughout their geographic ranges. 


This review considers the relevant science necessary to assist in the management of the fisher 
and Pacific marten. These are not the only species that could be affected by management, but 
they are the species currently generating the majority of policy and conservation interest in the 
Sierra Nevada. A case could be made for the inclusion of the wolverine (Gulo gulo) and the 
Sierra Nevada red fox (Vulpes vulpes necator), species that have generated recent interest 
(Moriarty et al. 2011, Perrine et al. 2010), but given time and space limitations, this review is 
focused only on the fisher and the marten. 


The Fisher and the Marten in Context 
The fisher, a medium-sized member of the family Mustelidae, is the largest of the nine species in 
the genus Martes (Aubry et al. 2012). There is a single species of fisher and it occurs only in 
North America. Its dark brown, glossy fur often looks black. Fishers have white or cream patches 
on the chest and around the genitals, and the head and shoulders are often grizzled with gold or 
silver (Douglas and Strickland 1987). The conical shape of the tail, thicker near the body and 
tapering to a thinner tip, distinguishes the silhouette of the fisher from that of the Pacific 
marten, M. caurina; fishers also have relatively smaller ears than martens, and lack the marten’s 
yellow or orange gular or ventral patches. There is a single subspecies of fisher in California, the 
Pacific fisher (M. pennanti pacifica) (Figure 1). 
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Figure 1: Fisher geographic range in western North American (adapted from Lofroth et al. 2010). Gray 
ellipses, in the Olympic Peninsula and in the northern Sierra, refer to the locations of recent 
reintroductions. 


 


There are 14 subspecies of marten recognized by Hall (1981) (Figure 2). Recent genetic and 
morphological evidence has warranted splitting the American marten into two species: the 
American marten east of the Rocky Mountain crest (Martes americana) and the Pacific marten 
(M. caurina) west of the crest (Dawson and Cook 2012) (Figure 3). Two subspecies of the Pacific 
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marten are recognized in California: the Sierra marten (M. c. sierrae) in the Sierra Nevada, 
Cascades, and Klamath/Trinity mountains, and the Humboldt marten (M. c. humboldtensis) in 
the redwood zone along the north coast. For the purposes of this review, I hereafter refer to all 
martens in California as the Pacific marten (M. caurina), with most of the focus on the Sierran 
subspecies (M. c. sierrae). 


 


Figure 2: The subspecies of marten in North America (from Dawson and Cook 2012, Reprinted from 
Biology and Conservation of Martens, Sables and Fishers: A New Synthesis, edited by Keith B. Aubry, 
William J. Zielinski, Martin G. Raphael, Gilbert Proulx, and Steven W. Buskirk.  Copyright © 2012 by 
Cornell University.  Used by permission of the publisher, Cornell University Press.). 
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Figure 3: The geographic boundary between M. americana (dark circles enclosed by light grey ellipse) 
and M.caurina (open circles enclosed by dark gray ellipse) based on cytochrome b gene sequence data.  
Although not depicted, the martens in California are within the new species, the Pacific marten (M. 
caurina).  Illustration from Dawson and Cook (2012), adapted from Carr and Hicks (1997).  Reprinted 
from Biology and Conservation of Martens, Sables and Fishers: A New Synthesis, edited by Keith B. 
Aubry, William J. Zielinski, Martin G. Raphael, Gilbert Proulx, and Steven W. Buskirk. Copyright © 2012 
by Cornell University.  Used by permission of the publisher, Cornell University Press. 


 


Marten Ecology 
Martens are generally associated with late-successional conifer forests (Powell et al. 2003) 
characterized by an abundance of large dead and downed wood, and large, decadent live trees 
and snags (Buskirk and Ruggiero 1994), especially in boreal and montane forests of western 
North American (Thompson et al. 2012). The marten distribution overlaps the fisher distribution 
slightly in the Sierra Nevada but extends to much higher elevation (~4,500 – 10,500 ft) red fir 
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and lodgepole pine forests. Martens are extremely sensitive to the loss and fragmentation of 
mature forest habitat and rarely occupy landscapes after >30 percent of the mature forest has 
been harvested (Bissonette et al. 1997, Chapin et al. 1998, Hargis et al. 1999, Potvin et al. 2000). 
Home ranges of Pacific martens in the Sierra Nevada average 740 – 1235 acres for males and 
740 – 990 acres for females (Simon 1980, Spencer et al. 1983). The physical structure of forests 
appears to be more important to marten habitat quality than plant species composition (Buskirk 
and Powell 1994). Martens require abundant large trees and dead-wood structures to provide 
prey resources, resting structures, and escape cover to avoid predators. How these elements are 
provisioned over space and time in a manner that permits martens to persist is unknown. 
However, as discussed in the Integrative Approaches chapter (1.1)—and foreshadowed in North 
et al. (2009)—restoring forests to conditions where natural disturbances can affect vegetation 
structure and composition may likely provide sufficient habitat for martens, fishers, and other 
species that have evolved with periodic disturbance, especially low-intensity fire.  


In the Sierra Nevada and Cascades of California, martens are associated with late-successional 
forests dominated by true fir (Abies spp.) and lodgepole pine forests and are most abundant 
where old-growth forest characteristics are abundant (Spencer et al. 1983, Ellis 1998). Riparian 
zones, especially near mature forests, are important foraging areas (Spencer et al. 1983, Zielinski 
et al. 1983, Martin 1987). Other than this, little is known about the effect of topography on the 
distribution of marten habitat or marten behavior. Resting sites used by Sierran martens differ 
with the season. Above-ground cavities in the largest diameter trees and snags are primarily 
used during the summer, whereas subnivean logs, snags, and stumps are typically selected for 
resting during the winter (Spencer 1987, Martin and Barrett 1991). Martens can inhabit younger 
or managed forests as long as some of the structural elements found in older forests remain, 
particularly those required for resting and denning (Baker 1992, Porter et al. 2005, Thompson et 
al. 2012). On the Lassen National Forest, male martens preferentially used open shelterwood 
stands during the summer, when chipmunks and ground squirrels were available in these 
relatively open areas; however, females showed strong year-round selection for old-growth 
stands (uncut, large-tree stands with tree cover > 69 percent; Ellis 1998). The size of openings 
that martens will cross in the Sierra Nevada or Cascades is currently under study (K. Moriarty, 
pers. comm.). However, in the Rocky Mountains, the average width of clear cuts (openings) 
crossed by martens was 460 ft; this distance is significantly less than the average width of clear 
cut openings that martens encountered but did not cross (average = 1,050 ft) (Heinemeyer 
2002). Moreover, martens were more likely to cross larger openings (max distance = 600 ft.) 
that had some structures in them (i.e., isolated trees, snags, logs) than smaller openings 
(average distance = 160 ft) that had no structures (Heinemeyer 2002). Cushman et al. (2011) 
reported that snow-tracked martens in Wyoming strongly avoided openings and did not 
venture more than 55 ft from a forest edge.  


Martens are dietary generalists, although their diet changes with seasonal prey availability, and 
during particular seasons they may specialize on a few specific prey species (Zielinski et al. 1983, 
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Martin 1994). The diet is dominated by mammals, but birds, insects, and fruits are seasonally 
important (Martin 1994). The diet of the marten in the Sierra changes with season, as does the 
time of day that martens search for particular prey (Zielinski et al. 1983, Martin 1987). Winter 
prey is primarily Douglas squirrel (Tamiasciurus douglasii), snowshoe hare, voles (Microtus sp.), 
and flying squirrels (Glaucomys sabrinus). In the summer, the diet switches to include ground-
dwelling sciurids, and voles continue to be important prey (Zielinski et al. 1983). Several of the 
key prey species reach their highest densities in forest stands with old-growth structural 
features (e.g., red-backed vole (Clethrionomys californicus), Hayes and Cross 1987, Zabel and 
Waters 1992; flying squirrel (Glaucomys sabrinus), Waters and Zabel 1995; Douglas squirrel, 
Carey 1991).   


Pacific martens typically occur in forested regions that receive considerable snowfall, and they 
are well-adapted to these conditions. They have relatively low foot loading (i.e., high foot 
surface area to body mass ratio), which allow them to move relatively easily over deep, soft 
snow, and they are adept at using subnivean environments for foraging and resting. This gives 
martens a competitive advantage over larger carnivores that may otherwise compete with or 
prey on martens, such as bobcats, coyotes, and fishers, whose distributions are limited by deep, 
soft snow (Krohn et al. 1997, Krohn et al. 2004).    


Fisher Ecology 
In western North America, fishers are associated with late-successional conifer or mixed-conifer-
hardwood forests characterized by an abundance of dead and downed wood, dense canopy, 
and large trees (Buskirk and Powell 1994, Zielinski et al. 2004a, Purcell et al. 2009, Lofroth et al. 
2010, Raley et al. 2012). Fishers occur in a variety of low and mid-elevation forests (primarily the 
ponderosa pine and mixed-conifer types) where canopy is moderate to dense, but the 
vegetation types comprising the home range can be heterogeneous (Lofroth et al. 2010, 
Thompson et al. 2011). In the Sierra Nevada, fishers occur primarily in mixed-conifer and 
ponderosa pine forests from 3,500-7,000 ft., elevations that do not typically receive deep and 
persistent snow, which is thought to restrict their movements (Krohn et al. 1995, 1997). Powell 
and Zielinski (1994) hypothesized that forest structure was more important than tree species for 
fisher habitat. Complex structure, including a diversity of tree sizes, snags, downed trees and 
limbs, and understory vegetation, provides den and rest sites and hiding cover for fishers, as 
well as habitat for their prey. Both inactive (resting and denning) and active (foraging) fishers 
are typically associated with complex forest structure (Lofroth et al. 2010, Zhao et al. 2012).   


Fishers forage in a manner that suggests that they use habitat at four scales: the resting site, the 
stand, the home range, and the landscape. Resting and denning (i.e., parturition and neonatal 
care) typically occur in trees, snags, and logs that are in the largest diameter classes (Lofroth et 
al. 2010, Raley et al. 2012, Aubry et al. 2012) and are either deformed or in some form of decay 
(Weir et al. 2012). For example, the average diameters at breast height (dbh) of conifer and 
hardwood rest trees in one study in the Sierra Nevada were 43 and 26 in, respectively (Zielinski 
et al. 2004a). In an innovative new study using LIDAR to characterize the vegetation structure 
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surrounding den trees, Zhao et al. (2012) found that tree height and slope were important 
variables in classifying the area immediately surrounding denning trees. At scales larger than 65 
ft., forest structure and complexity became more important. The variables identified using 
LIDAR were consistent with those identified from previous studies describing fisher resting 
structures. 


The strong association of fishers with dense forest stands that contain a diversity of tree sizes 
complicates the ability of managers to achieve what seem like mutually exclusive goals: the 
reduction of stand densities and fuels, and the maintenance of fisher habitat. The basal area of 
small-diameter trees is an important predictor of fisher resting sites (Zielinski et al. 2004a). The 
smaller trees may provide the requisite canopy cover needed by fishers, as long as a suitably 
large resting structure (tree or snag) is also available (Purcell et al. 2009). Some researchers have 
speculated that the dense forest conditions that appear attractive to fishers today may be an 
artifact of past logging practices and fire suppression. These factors may have changed forest 
conditions from stands dominated by large trees and snags to dense stands with size class 
distributions that included more small-diameter trees (Scholl and Taylor 2010, Collins et al. 
2011). Topography affects the distribution of dense forests and the effect of fire severity (North 
et al. 2009), as well as the distribution of fisher resting sites. Underwood et al. (2010) found that 
fisher activity locations were disproportionately found in lower topographic positions (i.e., 
canyons), as well as in southerly and northerly mid-slope positions.   


As generalized predators, fishers prey on a variety of small and medium-sized mammals and 
birds, and they also feed on carrion (Powell 1993, Martin 1994). In California, reptiles and 
insects are also notable components of the diet (Zielinski et al. 1999, Golightly et al. 2006). 
Home range size appears to be a function of the abundance of food, in that fishers whose diet 
includes a significant component of relatively large (>400 g) food items (e.g., woodrat [Neotoma 
sp.] and western gray squirrel [Sciurus griseus]) have significantly smaller home ranges (Slauson 
and Zielinski, unpubl. data).   


Predation is probably the predominant cause of death, and fishers are regularly killed by cougars 
(Puma concolor), coyotes (Canis latrans) and bobcats (Lynx rufus) (Lofroth et al. 2010). Fishers 
are also affected by viral and parasitic diseases, such as canine distemper, parvovirus, and 
toxoplasmosis, and they are victims of poison distributed to control rodents (Brown et al. 2006, 
Gabriel et al. 2012a, 2012b).   


Population Status 


Marten Populations 
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Martens were legally trapped for fur in California until 1954, and the earliest summary of the 
trapping records indicated that the marten was well distributed across its native range in the 
early 1900s (Grinnell et al. 1937). However, declining numbers due to intense trapping pressure 
during this period resulted in the prohibition of trapping. Before and during this period, 
California’s primary forests were heavily harvested (McKelvey and Johnston 1992, Bolsinger and 
Waddell 1993, Franklin and Fites-Kaufmann 1996), adding to the pressure on marten 
populations.     


Recent research has focused on the distributional dynamics of the marten in the Sierra Nevada 
and Cascades. Concern about the decreasing distribution of martens in some regions of the 
Pacific states has been voiced for decades (Dixon 1925, Kucera et al. 1995, Zielinski et al. 2001). 
Historical and contemporary distributions in the Sierra and Cascades were compared by 
contrasting the locations of animals trapped for their fur in the early 1900s (Grinnell et al. 1937) 
with surveys recently conducted (Zielinski et al. 2005) using noninvasive methods (track stations 
and cameras, Long et al. 2008). These surveys revealed changes in the distributions of a number 
of carnivore species, including the marten, fisher, wolverine, and Sierra Nevada red fox. 
Historically, the marten was reported to occur throughout the upper montane regions of the 
Cascades and northern Sierra Nevada, but survey results indicate that populations are now 
reduced in distribution and fragmented (Zielinski et al. 2005).  


Change in habitat distribution in the Cascades and northern Sierra Nevada has also been 
demonstrated using predictive habitat modeling. The results of surveys were used to build 
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landscape habitat suitability models by contrasting the environmental features at places where 
martens were detected with the features at places where they were not. This work confirmed 
that the available habitat for martens is isolated and has been reduced in area since the early 
1900s (Kirk and Zielinski 2009). The model that best fit the data suggested that remaining 
marten populations are associated with sites with the largest amount of reproductive habitat 
(dense, old forest), the greatest number of nearby habitat patches, and nearby reserved land 
(land protected from timber harvest). The highest density of detections was located in the 
largest protected area in the study region: Lassen Volcanic National Park. This is in stark contrast 
to descriptions of historical distribution, which described martens as evenly distributed in the 
region during the early 1900s, including at lower elevation sites (Grinnell et al. 1937, Zielinski et 
al. 2005).  


The loss of marten distribution seems clear, but what is less clear is the cause. This is difficult to 
ascertain with data from such a large region; what is necessary instead is a more focused effort 
to contrast areas that have maintained their marten populations compared to those that have 
not. Recent work in the Sagehen Experimental Forest (SEF), within the Sagehen Creek watershed 
on the Tahoe National Forest, may be helpful in this regard (Moriarty et al. 2011). The 
watershed has been the location for a number of studies on marten ecology in California, but 
the unique element of this body of work is that most of these studies also included a systematic 
survey of marten occurrence. Martens were assumed to be very common in the watershed in 
the 1970s and 1980s, but anecdotal observations have suggested that they subsequently 
became quite rare. This concern led to new surveys in 2007-2008, which detected no martens 
during summer surveys (June – September), despite the fact that martens were regularly 
detected during the summer in earlier surveys (Moriarty et al. 2011). A few marten detections 
occurred in the winter, but these were in a small western portion of the watershed. Marten 
detections in 2007–2008 were approximately 60 percent fewer than in surveys in the 1980s. 
Thus, at the scale of the Sagehen Creek watershed, the same phenomenon was observed that 
was described for the northern Sierra/southern Cascades as a whole (Zielinski et al. 2005).   


The cause of the decrease in marten numbers at Sagehen is uncertain. However, GIS analysis 
comparing older vegetation maps from 1978 with maps from 2007 revealed a loss and 
fragmentation of important marten habitat (Moriarty et al. 2011). This included a decrease in 
habitat patch size, core habitat area, and total amount of marten habitat in the study area, as 
well as an increase in distance between important habitat patches. For example, the mean area 
of patches of reproductive habitat decreased from 56.6 ha to 44.5 ha, and the mean distance 
between these patches increased from 194 to 240 m over the almost 30 year period (Moriarty 
et al. 2011). Many of these changes occurred between 1983-1990, when 39 percent of the 
forest habitat in SEF experienced some form of timber harvest (i.e., regeneration, selection, 
hazard tree removal). The sensitivity of martens to forest fragmentation is well established (e.g., 
Bissonette et al. 1989, Hargis et al. 1999, Potvin et al. 2000). Given this, and the fact that the 
loss of martens at Sagehen coincided with the period of greatest harvest activity in the study 
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area, the loss and fragmentation of habitat is the most likely explanation for the decline at SEF 
(Moriarty et al. 2011). Collectively, the evidence from studies at Sagehen, and from the larger 
Cascades and northern Sierra Nevada region, supports the conclusion that the distribution of 
martens in this region has decreased. On the contrary, however, evidence from surveys in the 
central and southern Sierra Nevada (Kucera et al. 1995, Zielinski et al. 2005) suggests that the 
marten population is well distributed.  


Fisher Populations  
Following European settlement of North America, fisher range contracted drastically, 
particularly in the southern regions, due to deforestation and trapping (Powell 1993). In 
California, Grinnell et al. (1937) described the original range of the fisher as including the 


northern Coast Range, Klamath 
Mountains, southern Cascades, 
and the entire western slope of 
the Sierra Nevada. The status of 
the fisher in California has been of 
concern for almost 100 years, 
beginning with Dixon (1925), who 
believed that the fisher was close 
to extinction in California and 
proposed that protective 
measures be taken. As a 
consequence, trapping of fishers 
in California was prohibited in 
1946—considerably later than was 
suggested by Dixon (1925). 
Population decline and 
fragmentation have reduced 
genetic diversity in California, 
particularly in the southern Sierra 
(Drew et al. 2003; Wisely et al. 
2004; Tucker et al., in press), and 
the two native fisher populations 
in California are geographically 
and genetically isolated (Zielinski 


et al. 1995; Wisely et al. 2004; Knaus et al. 2011; Tucker et al., in press). Due, in part, to the 
genetic and population data available at the time, the U.S. Fish and Wildlife Service determined 
that the West Coast Distinct Population Segment (as defined by the Endangered Species Act 
[ESA]) in California, Oregon, and Washington was “warranted but precluded” for listing under 
the ESA (U.S. Federal Register, April 8, 2004).   
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Survey data indicate that fishers currently occur in two widely separated regions of the state: 
the northwest, including the northern Coast Range and Klamath Province, and the southern 
Sierra Nevada (Zielinski et al. 1995, Aubry and Lewis 2003). This creates a gap in their 
distribution of approximately 250 miles in the northern Sierra and southern Cascades, which has 
previously been attributed to the historical effects of trapping and timber harvest (Zielinski et al. 
1995, 2005). Contrary to the conclusions of Grinnell et al. (1937: 215)—and an earlier report 
suggesting fishers were trapped in the gap region in the early 1900s (Grinnell et al. 1930)—new 
genetic analysis suggests that the two populations in California were separated prior to 
European influence in the region (Knaus et al. 2011; Tucker et al., in press).  The genetic work 
does not estimate the size of the purported historical gap in distribution; it may have been 
similar to the apparent gap identified in Grinnell et al. (1937:216) or even smaller (M. Schwartz, 
pers. comm.). Thus, this new genetic information does not necessarily mean that fishers did not 
once occupy most of the Sierra Nevada and southern Cascades. Depending on one’s view of the 
size of the historical gap between fisher populations in the Sierra Nevada, the fisher currently 
occupies anywhere from 20-90 percent of its historic range in California. If the gap predates 
European influence and was as large then as it is today, the current range of fishers in California 
would be about 90 percent of the pre-European historical range. If the gap was as small as a few 
fisher home-ranges wide, then the current range may be no more than 20 percent of the 
historical range. In 2009, a small population of fishers was reintroduced to Butte and Tehama 
Counties (Facka and Powell 2010) within the presumed gap in the distribution. There has been 
successful reproduction each year (A. Facka, pers. comm.), but it is too soon to calculate the 
contribution these animals will make to fisher populations in California.  


The distribution of the fisher population in the southern Sierra Nevada has been monitored 
since 2002, and there has been no change in the proportion of detection stations with a fisher 
detection (i.e., occupancy); the population appears stable (Zielinski et al. 2012). Based on 
habitat and population modeling, the size of the southern Sierra Nevada population has been 
estimated to be between125 and 250 adults (Spencer et al. 2011). This is consistent with an 
estimate extrapolated from fisher density calculated by Jordan (2007) from a mark-recapture 
study.   


Threats to the Species and Implications for Management  


Marten - Threats 
Timber harvest, vegetation management, and wildfire   
Timber harvest and fur-trapping are regarded as the primary causes of reductions in marten 
populations in the western United States (Buskirk and Ruggiero 1994). Commercial fur trapping 
is the most direct way that humans have affected marten populations, but California prohibited 
marten trapping in 1954. Current threats include the continuing effects of habitat loss and 
fragmentation from timber harvest, particularly clear-cutting, and vegetation management to 



George Wuerthner

Highlight



George Wuerthner

Highlight



George Wuerthner

Highlight



George Wuerthner

Highlight



George Wuerthner

Highlight







FINAL DRAFT 1/9/2013 


14 


 


reduce fuels. Wildfire is a serious threat, as well, especially if exacerbated by climate change; 
these issues are discussed in a separate section below, entitled “Climate Change Implications – 
Marten and Fisher.”  


Given the rarity of clear-cutting on public lands in California, the largest potential direct threat 
from human activities is the effect of forest thinning. Abundant literature notes the sensitivity of 
martens to the effects of forest fragmentation (Bissonette et al. 1997, Chapin et al. 1998, Hargis 
et al. 1999, Potvin et al. 2000), but in these cases, the fragmentation is typically due to 
regeneration or clear-cut harvests. How thinning treatments fragment habitat is poorly known, 
but it is under study in the Cascades in California (K. Slauson, unpubl. data; K. Moriarty, unpubl. 
data). Although we have little local information on the effects of thinning on martens, Fuller and 
Harrison (2005) evaluated how partial harvests affect martens in Maine and summarized the 
few data on this subject that predated their study. Partial harvests (also referred to as “partial 
overstory removal” in the eastern US) leave residual forest cover in harvest blocks. In Fuller and 
Harrison’s (2005) study area, 52-59 percent of the basal area was removed in partial harvests. In 
these conditions, martens used the partial harvest stands primarily during the summer. When 
they were using partial harvest stands, their home ranges were larger, indicating poorer habitat 
quality in these areas. Partial harvested areas were avoided during the winter, presumably 
because they provided less overhead cover and protection from predators. How this work 
relates to predicting the effects of thinning in marten habitat in the Sierra Nevada is unclear, but 
the most conservative generalization would suggest that martens would associate with the most 
dense residual areas in thinned units and may also increase their home ranges, which may lead 
to decreased population density. The negative effects of thinning probably result from reducing 
overhead cover. Thinnings from below, which retain overstory cover, probably have the least 
impact on marten habitat, provided they retain sufficient ground cover. Downed woody debris 
provides important foraging habitat for martens. Andruskiw et al. (2008) found that physical 
complexity on or near the forest floor, which is typically provided by coarse woody debris, is 
directly related to predation success for martens; when this complexity is reduced by timber 
harvest (a combination of clear-cut and selection harvests with subsequent site preparation in 
their study area), predation success declines. Marten home ranges in uncut forests had 30 
percent more coarse woody debris (> 10 cm diameter) from all decay classes combined than in 
cut forests (Andruskiw et al. 2008). Retaining sufficient understory vegetation and downed 
wood, which are necessary marten habitat elements, will be a challenge in applying fuels 
treatments that are meant to reduce the density of surface fuels.   


Recent genetic work in Ontario finds that forests managed for commercial value (via clear-
cutting) appear to be sufficiently connected to maintain gene flow, at least at the level of the 
province (Koen et al. 2012). This would appear to be the case in landscapes like those planned 
for the Sierra Nevada forests, where thinning is the dominant silvicultural treatment, because 
the impact on canopy is much less. Thus, it appears possible for gene flow to be maintained in 
commercial forests, even when forest fragmentation reduces the abundance or distribution of 
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martens. Commercial harvest and thinning both occurred in the Sagehen Experimental Forest 
(Tahoe National Forest) in the last 30 years, and their cumulative effect on habitat loss was the 
most likely cause for the marten decline reported there (Moriarty et al. 2011). Similarly, 
shelterwood harvests in the red fir zone of the Swain Mountain Experimental Forest (Lassen 
National Forest) led to open conditions (i.e., percent canopy cover from largest size class trees = 
10-19 percent) that were used less often by martens during the winter (Ellis 1998). Thus, clear-
cutting, and partial cutting and thinning, have been reported to have negative effects on 
populations, though they may not necessarily have deleterious effects on gene flow.  


Recreation  
Recreation has the potential for significant impacts to marten populations, especially winter 
recreation that occurs in high-elevation montane forests or subalpine zones. The sound of 
engines from off-highway vehicles (OHVs)is presumed to be a disturbance, but in winter, the use 
of snowmobiles can also have indirect effects by compacting the snow, permitting access to 
marten areas by competing carnivores that would not typically be able to traverse deep snow 
(Buskirk et al. 2000). The only study to explore the effects of OHVs on martens in the Sierra 
Nevada found that marten occupancy at two study areas was unaffected by year-round OHV use 
(Zielinski et al. 2008). Martens were ubiquitous in both control and OHV use areas and there 
was no effect of use areas on probability of detection, nor were martens more nocturnal in the 
OHV use areas than the control areas. Moreover, females were not less common in the OHV use 
areas compared to the controls. However, martens were exposed to relatively low levels of 
disturbance overall, and most OHV use occurred at a time of day when martens were inactive 
(Zielinski et al. 2008).      


Ski resorts are considered likely to affect marten populations because they remove and 
fragment high-elevation fir forest habitat. There are approximately 25 ski resorts in the Sierra 
Nevada, and nearly all occur within the range of the marten. The Lake Tahoe region includes 
approximately half of these resorts, constituting the highest density of resorts in the Sierra 
Nevada and one of the highest in North America. To create ski runs, chair lifts, and associated 
facilities, trees are removed, creating open areas and fragmenting forest. Martens typically 
avoid open areas that lack overhead cover or tree boles that provide vertical escape routes from 
predators (Drew 1995), are more susceptible to predation if they must cross such areas, and 
have been shown to avoid areas when >30 percent of mature forest is removed (Bissonette et 
al. 1997). Snow compaction from grooming alters surface consistency, making it easier for larger 
bodied carnivores (e.g., coyotes)—which, unlike martens, are not adapted for deep, soft snow—
to expand their winter ranges and compete with or prey on martens (Buskirk et al. 2000, Bunnell 
et al. 2006). Skiers and staff are active during the majority of the day, and grooming and some 
skiing activity occur during the night. Thus, martens that are sensitive to these activities may not 
find time for important foraging activities. Ski resort effects are not limited to winter, as habitat 
fragmentation is a year-round effect and many resorts are developing summer recreational 
activities (e.g., hiking, mountain biking).   
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Kucera (2004) conducted the only intensive study of martens in a ski area in California. He 
captured 12 individuals at the Mammoth Mountain ski area, 10 of which were males, 1 was 
female, and 1 was of unknown sex, resulting in a highly skewed sex ratio. The single female 
raised two kits, but did not use developed areas and only used natural rest sites. Martens 
appeared to move away from the ski area and into unmanaged forest after winter. Kucera 
(2004) suggested that this fits a seasonal use pattern where martens occupy ski areas during 
winter when natural prey is least available and human-supplied food is most plentiful, then they 
move into unmanaged forests in spring. This migration would allow them to exploit artificial 
food sources during winter, but return to places where females maintain home ranges to breed 
in summer. Realizing that this study required confirmation and a larger sample, Slauson and 
Zielinski (unpubl. data) began a 4-year study in 2008 to evaluate the effects of ski area 
development and use on home range and demography of marten populations. Field work is 
completed and a final report is due in 2013.  


Roads, predation, and other mortality 
Roads represent a direct threat to martens (via road kill), as well as an indirect threat by 
facilitating an increase in the interactions between martens and their predators and competitors 
(Slauson et al. 2010). Martens are susceptible to predation by coyote (Canis latrans), red fox 
(Vulpes vulpes), bobcat (Felis rufus), and great horned owl (Bubo virginianus) (Thompson 1994, 
Lindström et al. 1995, Bull and Heater 2001). Marten populations in highly altered forest 
landscapes (i.e., dominated by landscapes fragmented by regeneration and partial harvests and 
roads) show higher rates of predation and lower annual survival rates than those in less-altered 
forest landscapes (Thompson 1994, Belant 2007, Bull and Heater 2001). The mechanism for 
these demographic effects is presumably linked to the risk of predation incurred by martens 
when they use stands with less cover or, for example, when fragmented habitat requires 
martens to use additional energy to travel through their home ranges using only the patches of 
residual stands. Use of rodenticides, particularly at illegal marijuana cultivation sites on public 
and private lands, is also a potential threat (Gabriel et al. 2012a), especially at the lower 
elevational extent of the marten’s range (M. Gabriel, pers. comm).   


Management Implications - Marten 
It makes sense that treating forests to reduce the severity of fire be conducted in proportion 
to the expectation of catastrophic fires and priorities for restoration. Fortunately, fire return 
intervals in the true fir (Abies sp.) and subalpine zones, where martens are most common, are 
not as short as in the mid-elevation forest types (mean maximum fire return interval in red fir = 
130 years; Van de Water and Safford 2011), so red fir forests are not a high priority for 
restoration treatments, especially given the backlog of treatments in more fire-prone forest 
types. Thus, it would appear that there is less impetus for land managers to thin canopies and 
reduce surface fuels—both actions that potentially reduce habitat quality for martens—in true 
fir forests than in the mixed-conifer forests at lower elevations. Recent summaries of forest 
activities in red fir, however, indicate a notable increase in the amount of area of red fir that has 
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been commercially thinned in the last 8 years (J. Sherlock, pers. comm.). This trend should be 
monitored and evaluated for its consistency with restoration goals. Although there may be a 
need for restoration treatments in the high-elevation forests, this should be initiated based on 
strategic fire planning that accounts for the habitat needs of martens at multiple scales (i.e., 
landscape connectivity, home range quality, and the provision of microhabitat elements).  


Long-term viability for martens will most likely require evaluating habitat connectivity and restoring 
it where is it is found to be lacking. This is challenging for a number of reasons: (1) there are few 
studies evaluating the viability of martens under alternative forest management regimes (e.g., Lacey 
and Clark 1993, Fuller and Harrison 2005, Carroll 2007), and none in California; and (2) fragmented 
marten habitat is at additional risk from a warming climate because it occurs near the upper 
elevational range of forests (Carroll 2007, Lawler et al. 2012, Purcell et al. 2012). Thus, if 
maintaining adequate marten habitat is desired, plans could be made for connectivity of upper 
montane forest stands that may migrate to higher elevations in the future. The California Essential 
Habitat Connectivity Project (Spencer et al. 2010) may be of some value in this regard, but it is a 
coarse-scale project of statewide scope. Guidelines for developing connectivity maps at finer 
resolution are available (e.g., Spencer et al. 2010, Beier et al. 2011), and some work of this nature 
has been conducted in the vicinity of Lassen National Forest to evaluate the effects of projects on 
connectivity (Kirk and Zielinski 2010). Furthermore, predicting marten habitat connectivity along the 
length of the Sierra Nevada and Cascades in California is underway and preliminary models are 
available (Spencer and Rustigian-Romsos 2012). Also noteworthy is the recent effort to reestablish 
fishers in the northern Sierra Nevada (Facka and Powell 2010); the implications of the growth of this 
new fisher population on martens in the California Cascades should be explored.   


The Sierra Nevada Framework (USDA 2001, USDA 2004) specifies a marten monitoring program 
on Forest Service lands, but this has not been fully realized (P. Flebbe, pers. comm.). 
Periodically, over the 10 year duration of the fisher monitoring program (Zielinski and Mori 
2001, Zielinski et al. 2012), some sample units at sufficiently high elevation have detected 
martens, but martens have not been the target of a species-specific program, nor have the data 
from the fisher monitoring program been analyzed for their value in monitoring change in 
occupancy of the Sierra marten population. A marten-specific monitoring program would 
produce benefits to managers similar to the occupancy monitoring program for fishers in the 
southern Sierra.     


Fisher - Threats  
Timber harvest, vegetation management, and wildfire 
Fishers are sensitive to loss of late-successional habitat via timber harvest and vegetation 
management and to loss of habitat by uncharacteristically severe fire. Weir and Corbould 
(2010), studying fishers in British Columbia, found that a 5 percent increase in clear-cut logging 
(equivalent to 590 acres of a 11,800 acre study area, over 12 years) decreased the probability of 
home range occupancy by 50 percent. This is probably because fishers avoid establishing home 
ranges in areas with a high density of openings (Weir and Corbould 2010). Resting and denning 
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structures are probably the most limiting habitat element (Powell and Zielinski 1994, Purcell et 
al. 2012). Because fishers move between rest sites on a daily basis, and reuse is low (Lofroth et 
al. 2010), suitable resting structures need to be numerous and well-distributed throughout 
home ranges. Fishers prefer to rest in shade-intolerant trees, such as black oaks and ponderosa 
pines (Purcell et al. 2009), which, due to selective harvest and fire suppression, are now less 
abundant than they were historically (McDonald 1990, Roy and Vankat 1999, Scholl and Taylor 
2010, Collins et al. 2011). However, white fir, which is more abundant than historically, is also 
frequently used for resting sites in the Sierra (Zielinski et al. 2004a, Purcell et al. 2009). Thus, any 
management actions or disturbance factors (e.g., logging of large-diameter trees, high-severity 
fire) that further reduce the abundance of large conifers (> 30 inch dbh), particularly ponderosa 
pines, sugar pines and white fir, as well as black oaks, will negatively affect fishers. Therefore, a 
long-term strategy for the regeneration and growth of black oak and ponderosa pine (the two 
most shade-intolerant species that fishers use as resting sites) will probably be an important 
conservation action for fishers. This will require reducing the density of species that have 
benefited from fire suppression (e.g., incense cedar and white fir), as specified by North et al. 
(2009), especially trees that are in the smaller size classes (particularly < 20 inches dbh). Because 
fishers, martens, and other species, however, will rest in the cavities in the larger white fir, and 
we don’t know the minimum number of cavities to maintain habitat for these species, a 
conservative approach would call for retaining white fir trees in the largest size classes.   


Naney et al. (2012) summarized the significant threats to fishers for each bioregion within the 
fisher’s range in the Pacific states and provinces. In the Sierra Nevada, the highest threats were 
determined to be severe wildfire and fire suppression activities, fuels reduction and timber 
harvest, and fragmentation. A tradeoff exists between the loss of habitat value that occurs when 
forests are thinned to reduce the severity of future fires and the loss of habitat that occurs when 
untreated stands are consumed by wildfire. Treatments to reduce fire severity can be beneficial 
if they do not reduce the density of important habitat elements, such as the largest size classes 
of trees, snags, and logs, or affect canopy cover on topographic positions where it is naturally 
dense, typically on north and east facing slopes (North et al. 2009). The definition of “large” is 
important, because managers frequently request threshold values. Subtracting one standard 
deviation from the mean dbh of fisher resting sites could be a reasonable, and conservative, 
threshold for the interpretation of “large” trees. Using this assumption, “large” live conifers and 
snags would be those that exceed 25 and 28 inch dbh, respectively (data from Purcell et al. 
2009).  


Simulation studies have revealed that carefully applied treatments (thinning from below and the 
treatment of surface fuels) within fisher habitat may be more effective at reducing the loss of 
habitat than when treatments are placed outside such habitat (Scheller et al. 2011). Unlike the 
California spotted owl (Strix occidentalis occidentalis), for which the response to fuel treatments 
has been explored both empirically and via modeling (e.g., Lehmkuhl et al. 2007, Roberts et al. 
2011), there is no published work to evaluate the direct effects of fuel treatment (mechanical or 
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prescribed fire) on fishers. A recent study, however, evaluated the effects of various treatment 
types on predicted values of fisher resting habitat (Truex and Zielinski, in press). The effects of 
actual treatments were compared by evaluating their effects on predicted fisher habitat based 
on fisher habitat models developed in the southern Sierra Nevada. The effects of mechanical 
thinning, prescribed fire, and the combination of mechanical thinning and prescribed fire were 
compared to controls at Blodgett Forest Research Station in the central Sierra Nevada. All 
treatments had significant short-term impacts on predicted fisher resting habitat quality, as well 
as on canopy closure, a key habitat element for fisher in California. Early (June) and late season 
(September and October) prescribed fire treatments were compared at Sequoia-Kings Canyon 
National Park. The late season burn treatment had a significant negative impact on modeled 
fisher habitat suitability when measured one year later (Truex and Zielinski, in press). Although 
predicted resting habitat suitability was significantly reduced by the treatments, there were no 
negative effects on predicted foraging habitat. Although the treatments that included 
mechanical methods had greater short-term reduction on modeled fisher resting habitat 
suitability than prescribed fire, these effects were mitigated by the fact that mechanical 
treatments could target or avoid individual trees. Hardwoods and all large trees and snags could 
more easily be avoided using mechanical means of treatment. Furthermore, even the use of fire 
could be controlled somewhat by raking debris from the base of particular trees that were 
viewed as important to protect. Thus, it appears that if care is taken to apply treatments with 
the goal of protecting large hardwoods and conifers, and there are funds to conduct the raking, 
the potential reduction in predicted habitat quality may be mitigated (Truex and Zielinski, in 
press). Long-term strategies that encourage the regeneration, and growth to large size, of black 
oaks, ponderosa pines, and white fir will also be an important conservation action (e.g., North et 
al. 2009). Some white fir may need to be removed to encourage the development of oaks and 
pines, but cavities in large white fir are used as resting sites by fishers and martens. The large 
white fir may need to be retained during the transition to forests that eventually produced pines 
and oaks of cavity-bearing size, particularly for fishers. However, martens use large white fir at 
an elevation above where black oaks and ponderosa pines occur, so the maintenance of an 
abundant supply of large white fir in the upper montane zone will be an important component 
of marten habitat management.    


Studies on spotted owls suggest that the use of prescribed fire to reduce the density of small 
trees can be compatible with owl occupancy (Ager et al. 2007, Lehmkuhl et al. 2007, Roberts et 
al. 2011, Roloff et al. 2012). Some of this research predicts, via modeling, that fuels treatments 
on a relatively small proportion of the forest landscape result in significant decrease in the 
probability of owl habitat loss following wildfire (e.g., Ager et al. 2007). If this work also applies 
to fishers, it suggests that in fire-suppressed forests, a “no action” management option may 
involve greater risk to fishers than some form of treatment because these ecosystems have 
diverged from historical (and also more resilient) conditions (Thompson et al. 2011, Purcell et al. 
2012). Management to reduce fire risk, or to restore ecological resilience to fire, may be 
consistent with the maintenance of landscapes capable of supporting fishers, as long as 
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sufficient resting/denning structures are retained and the composition and configuration of the 
residual landscape is compatible with home range requirements (e.g., Thompson et al. 2011).  


A recent meta-analysis of fisher resting habitat studies throughout the western U.S. and Canada 
provides some overarching conclusions about the features that distinguish resting sites from 
random forest sites (Aubry et al., submitted). This work includes the results of five studies in 
California and reinforces the conclusions of those independent studies, in terms of the 
importance of retaining large trees, snags, and logs and dense cover for fisher resting habitat. 
The authors found that resting sites differed from random points at all 8 study areas in the 
following respects: resting sites had steeper slopes, lower heat load indices, higher overhead 
cover, greater volume of logs ≥26 cm in mean diameter, greater basal area of large (51-100 cm 
dbh) conifers, greater basal area of large hardwoods, greater basal area of large snags, larger 
mean dbh of live conifers ≥10 cm dbh, and larger mean dbh of live hardwoods ≥10 cm dbh. 
Reductions in the values for these features should be considered threats to the availability of 
resting habitat for fishers in the Sierra Nevada, and elsewhere in the fisher’s western range.   


Because prescribed fire can pose a threat to fisher habitat, early season burns appear to be 
preferable to late season burns (Truex and Zielinski, in press). Early burns, which are timed to 
follow the fisher denning period in spring, will minimize the likelihood of disturbing denning 
female fishers. If conditions necessitate burning earlier than mid-May, efforts should be made to 
avoid treating areas that have a high density of structures likely to be used by females for 
denning (for reference to denning structures and denning habitat, see Lofroth et al. 2010; 
Thompson et al. 2010; Sweitzer and Barrett, unpubl. data.; W. Spencer, unpubl. data.; A. Facka, 
unpubl. data).  


Roads, predation, and other mortality 
Due to their delayed maturation and the fact that not all females reproduce each year, fisher 
population growth rates are relatively low (Lofroth et al. 2010). Thus, the recently reported high 
rates of predation on fishers (Thompson et al. 2010; Sweitzer and Barrett, pers. comm.), 
especially by bobcats (Lynx rufus) and mountain lions (Felis concolor), are of concern. Road-killed 
fishers are relatively common, even in national parks with relatively low posted speed limits (L. 
Chow, pers. comm.). Berg and Sweitzer (unpubl.) found that fishers were detected closer to 
roads than would be expected, particularly near high-use roads during the winter. A 
subcommittee of the interagency Southern Sierra Fisher Working Group is exploring ways to 
mitigate this source of mortality (K. Purcell, pers. comm.). Use of rodenticides, particularly at 
illegal marijuana cultivation sites on public lands, is also a growing threat (Gabriel et al. 2012a). 
Fishers are also affected by viral and parasitic diseases (Brown et al. 2006, Gabriel et al. 2012b), 
but the magnitude of the direct and indirect effects of these organisms on fisher populations is 
unknown.   


Management Implications - Fisher 
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Recent research findings (summarized in Purcell et al. 2012) support the validity of previous 
recommendations to focus habitat management for fishers in areas where, historically, fires 
would have burned less frequently, such as north and east-facing slopes, canyon bottoms, and 
riparian areas (North et al. 2009). Resting sites are often found close to streams and on 
relatively steep slopes (Purcell et al. 2009, Zielinski et al. 2004a), and fisher telemetry locations 
include more observations in canyons and fewer observations on ridges (Underwood et al. 
2010). These are landscape-scale recommendations, but as noted earlier in this review home 
range and stand-scale level recommendations frequently center on protecting large diameter 
hardwoods and conifers (but not specifying how many per acre are necessary ) and maintaining 
canopy cover (e.g., a minimum of 56-61 percent canopy cover in stands, depending on the 
method of measurement; Purcell et al. 2009). Stand- and home range-scale management is 
often more problematic because areas used are not homogeneous, and no single threshold 
should be applied to all stands or home ranges. This is why a landscape-scale approach to 
management of forests in the Sierra Nevada would help ensure adequate fisher habitat. Not all 
stands need to meet the minimum standard for occupancy, but for occupancy to occur in a 
home range-sized area there is a typical collection of composition and configuration attributes 
that are derived from stand-level information (e.g., Thompson et al. 2011). A process-based 
approach to generating heterogeneity in landscape condition, like that offered by North et al. 
(2009), will not only be superior to a stand-by-stand level approach, but may be the only 
approach possible given the logistical challenges of describing stand-level variables and the 
difficulty of recording and tracking the changes in stand-level conditions in large areas over 
space and time.  


The approach recommended in North et al. (2009) also encouraged the retention of oaks and 
pines, and stressed the importance of hardwoods, especially California black oaks (Quercus 
kelloggii). Black oaks require openings for regeneration and subsequent growth (McDonald 
1990), suggesting that the creation of small openings around mature productive trees would 
aid establishment of young trees needed to replace dying oaks. It would be best to balance 
this approach with retaining smaller trees around oaks with visible cavities that are currently 
suitable as resting or denning structures. Most oaks used by fishers are live trees, although 
dead portions (e.g., broken limbs with access to cavities) of otherwise healthy trees are 
important (Zielinski et al. 2004a, Purcell et al. 2009).   


Monitoring of fisher habitat and populations is an essential component of adaptive 
management. Fortunately, a number of research and management efforts have established the 
groundwork for these components. There now exist empirical models that can be used to 
assess and monitor fisher habitat at the resting site, home range, and landscape scales for 
various locations in the Sierra Nevada. The effects of forest practices on fisher resting habitat 
can be quantitatively evaluated with the development of a model for the southern Sierra 
Nevada that predicts resting habitat value from plot data (Zielinski et al. 2006, 2010). The model 
is specifically developed to use Forest Inventory and Analysis (FIA) data, but can use other types 
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of plot data, as well. This model has also been integrated with the Forest Vegetation Simulator 
(FVS) to forecast future effects of proposed activities on fisher resting habitat (Zielinski et al. 
2010). A number of regional landscape suitability models are also available (Davis et al. 2007, 
Spencer et al. 2011), and they can be used for assessment and monitoring of large-scale habitat 
distribution and connectivity. The California Essential Habitat Connectivity Project (Spencer et al. 
2010) may be of some value in this regard, but it is a coarse-scale project of statewide scope. 
Guidelines are now available for the development of finer-scale connectivity maps (e.g., Spencer 
et al. 2010, Beier et al. 2011). Using these practices, a new effort is underway to model fisher 
habitat connectivity and to specify linkages in the central and southern Sierra Nevada (Spencer 
and Rustigian-Romsos 2012).  


A specific research need identified in North et al. (2009) entailed examination of potential 
outcomes of proposed forest treatments based on modeling habitat in female fisher home 
ranges. This shortcoming has been partially addressed through the recent development of an 
analytical tool that predicts the relative impacts of management actions on fisher habitat in the 
vicinity of the Sierra National Forest (Thompson et al. 2011). This approach is a form of 
ecological risk management and is based on quantifying the range of variation in currently 
occupied female fisher home ranges. It assumes that if we manage landscapes to resemble 
those occupied home ranges, there is a high likelihood that the landscape will remain functional 
fisher habitat and minimize the risk of negative population impacts. Results in the Sierra 
National Forest study area indicate that female fishers use landscapes with relatively high 
proportions of large trees and snags, and where patches of high-quality habitat are connected in 
a heterogeneous mix of forest ages and conditions. Unfortunately, it is not known what size 
these patches must be nor how far apart they can be to assure that they become incorporated 
into a fisher home range. However, Thompson et al. (2011) specify the average values for 
female fisher home ranges in respect to a number of variables, including canopy closure, basal 
area, and a number of common indices of patch size and connectivity (see Table 2 in Thompson 
et al. 2011). Values for these variables suggest the importance of variation in canopy cover and 
tree size values among stands within home ranges. These values, however, apply only to the 
region where the model was developed, but the results suggest that some level of 
management to reduce fire risk may be consistent with maintaining fisher habitat, as long as 
sufficient resting/denning structures are retained. Currently in development is a decision tool 
that will allow managers to evaluate project areas for their suitability as female fisher home 
ranges and to adjust prescriptions accordingly (C. Thompson, pers. comm.). It would be very 
useful if this tool were fully developed for the Sierra National Forest, and similar fisher home 
range habitat “templates” developed for other areas where sufficient data on the vegetation 
characteristics of home ranges have been collected by researchers.  


Based upon reviews of relevant science, members of the synthesis team concluded that one of 
the most scientifically and economically defensible ways to protect biodiversity in the Sierra 
Nevada—including the habitat of martens and fishers—is to promote prescribed fire and 
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managed wildfire for its beneficial ecological effects, including the capacity to make the forests 
of the Sierra Nevada more resilient to climate change. Fire is a disturbance that has historically 
influenced the vegetation structure and composition in the synthesis area and produced 
patterns to which the fauna and flora of the area have adapted. The Integrative Approaches 
chapter (1.1) and the Synopsis of Emergent Approaches (1.2) provide more details about this 
approach. To minimize impact on individual fishers, prescribed fire and other treatments as 
needed should be dispersed over space and time.  Testing the hypotheses discussed under 
Information Gaps (below) in a rigorous assessment framework can lead to better guidelines for 
the spatial and temporal application of treatments. 


Part of an assessment framework is a credible monitoring program. The Sierra Nevada 
Framework (2001, 2004) specified the development of a fisher monitoring program and a study 
plan was conceived (Zielinski and Mori 2001) that led to annual occupancy monitoring beginning 
in 2002. Analysis of the first 8 years of sampling data revealed that occupancy was stable over 
that period (Zielinski et al. 2012). This program is likely to continue (P. Flebbe, pers. comm.) and 
the results of this population monitoring program could be reconciled with multi-scale habitat 
monitoring for a dual-monitoring approach (population and habitat) in the future. This 
combined monitoring program will reassure us that the assumptions we are making about 
restoring resilient forest ecosystems with the use of prescribed fire and some mechanical 
treatment of surface and ladder fuels (see Integrative Approaches chapter (1.1)) will indeed 
produce the amount and distribution of habitat that favors the persistence of fishers and 
martens.  


Finally, of great concern is the recent news that rodenticide, most likely associated with 
marijuana cultivation, may be a new source of morbidity and mortality in fishers (Gabriel et al. 
2012a). Reducing the application of rodenticides and remediating the environmental damages 
that have already occurred is an acute need.   


Climate Change Implications – Marten and Fisher 
Lawler et al. (2012) investigated the potential direct and indirect effects of climate change on 
select species of the genus Martes. Climate change predictions suggest that the range of the 
Pacific marten in California will contract to the north and up in elevation over the coming 
century (Lawler et al. 2012). Furthermore, warming climate may favor the upward elevation 
expansion of fishers into areas currently occupied by martens (increasing potential 
competition), and marten habitat will become less common and more fragmented (Lawler et al. 
2012). This is because the biggest predicted change in forests in California is the increase in 
mixed woodland and hardwood-dominated forest types and the reduction in conifer-dominated 
forest types (Lenihan et al. 2003). Because oaks—especially California black oaks—are a key 
component of fisher habitat, floristic changes may benefit fishers as long as temperature effects 
do not result in upward range shifts. Reductions in snowpack, as a result of climate change, 
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could also favor fishers, since deep snow normally excludes fishers from marten habitat in 
winter (Krohn et al. 1997).   


Climate change is also predicted to change fire regimes, increasing fire frequency, area, and 
intensity (e.g., Flannigan et al. 2000), and these changes are expected to result in loss of late-
seral habitat important to both species (McKenzie et al. 2004). Decreases in the density of large 
conifer and hardwood trees and canopy cover are projected as fire severity increases (Lawler et 
al. 2012). As these factors are closely related to fisher rest site and home range use in the 
southern Sierra Nevada (Purcell et al. 2009, Zielinski et al. 2004b), the expectation is for an 
overall decrease in the availability of fisher habitat. The largest climate impacts to these species 
will probably occur at the southernmost portion of their ranges (the southern Sierra Nevada) 
(Lawler et al. 2012). The authors recommend protecting fisher habitat through targeted forest-
fuel treatment, and applying more liberal fire management policies to naturally ignited fires 
during moderate weather conditions.   


The change in marten distribution at the Sagehen Experimental Forest (Moriarty et al. 2011) 
appeared to occur rapidly due to the influence of traditional timber harvest methods during the 
mid to late 1900s. It occurred more rapidly than changes in the flora and fauna that affect 
marten populations might be expected to change due to climate. Yet the marten is a species 
that may not fare well given the predicted changes in vegetation distribution as a result of 
warming climates. The true fir forests where martens typically occur are predicted to diminish in 
area (Lenihan et al. 2003, Mortenson 2011), resulting in a poor prognosis for martens (Lawler et 
al. 2012). Climate change may also increase fire frequency and intensity in the upper montane 
zone, calling for increased levels of thinning treatments in this elevation, which may also 
diminish marten habitat.  


Information Gaps 
Purcell et al. (2012) summarized some of the gaps in knowledge that are preventing application 
of science to the management of fisher and marten habitat. They felt that there was a great deal 
of uncertainty around predicting impacts on marten and fisher habitat, particularly cumulative 
effects. This is largely because our knowledge of how habitat change influences survival and 
reproduction is limited, and because we do not yet understand how landscape heterogeneity 
affects these species at multiple scales. Managing for appropriate stand conditions in terms of 
density and abundance of large trees may be insufficient if the nature of the arrangement of 
these stands on the landscape is not also considered.  If forests of the future will be more 
heterogeneous, and this heterogeneity will be a result of a strategic mixture of, for example, 
three types of patches: (1) high vegetation density, (2) low vegetation density resulting from 
thinning, and (3) openings—then it will be critical to understand how much of each should occur 
in landscapes managed for fishers and martens. In particular, managers need information about 
the necessary extent and connectivity of older forest patches, and the spatial heterogeneity and 
composition of the remaining landscape. Research is moving in this direction (e.g., Thompson et 
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al. 2011), but we cannot yet provide these recommendations. Nor can we yet determine how 
fishers will respond to landscapes that have been managed to include active fire regimes, since 
there are too few of those landscapes available for study or they occur in atypical landscape 
settings.  


Central to moving forward in treating forest fuels is the need to understand the tradeoff 
between the loss of habitat value that occurs during proactive fuels treatments (when surface 
fuels are reduced and/or canopies are thinned), and the loss of habitat that occurs when 
untreated stands are consumed by wildfire. Some simulation work has been done that indicates 
that the indirect negative effects of treatments are justified, at least in terms of modeled fisher 
habitat (Scheller et al. 2011). However, much more work needs to be done on this subject for 
martens and for fishers. Ongoing field studies on martens in the Cascades (Slauson and Zielinski, 
unpubl. obs.; Moriarty et al., unpubl. obs.), and on fishers in the Cascades and the Sierra Nevada 
(Thompson and Purcell, unpubl. obs.), are seeking to understand the direct effects of fuels 
treatments on these important wildlife species. Whether animals stay or relocate—and for how 
long—during management activities is important to know. More critical, however, is how to 
allocate treatments in space and time so that predicted fire intensity and the distribution of 
habitat are within acceptable ranges. There are examples of research that lead in this direction 
(e.g., Cushman and McGarigal 2007, Thompson et al. 2011), but this topic needs more urgent 
attention and results. Finally, it is important to note that our lack of knowledge about the effects 
of fuel treatments on fishers and marten extends to their prey. We know very little about the 
effects of management activities on important prey species and on foraging behavior.  


Future work will need to explore the effect of understory management on fishers and martens. 
It is fairly well understood that treating surface fuels (shrubs and downed wood) and ladder 
fuels is necessary, and perhaps sufficient, to reduce the potential for high-intensity fires (Agee 
and Skinner 2005) and that this will have only modest effects on the habitat for some species 
associated with mature forests (Stephens et al. 2012). Focusing on ladder fuels without reducing 
overstory canopy cover has been considered a compromise that will achieve fuel reduction goals 
but still maintain habitat for mature forest associated species. However, these prescriptions 
have the potential to result in greater homogeneity because residual overstory cover is 
generally uniformly high, but vertical complexity is generally very low. Additionally, the high 
residual overstory cover may inhibit regeneration of shade-intolerant species (e.g., oaks and 
shrubs), which are important habitat elements for fishers. There may, in fact, be undue 
attention directed to diameter limits and the need to promote and protect large trees, when 
understory management may be a potentially greater source of conflict between achieving fire 
goals and fisher habitat goals. Lofroth et al. (2010) believed that management that reduced or 
removed understory vegetation may decrease prey availability, disrupt movements, and make 
fishers more vulnerable to predation. Furthermore, Naney et al. (2012: 39-40) noted that “a 
successful conservation strategy must…. recognize the importance  of understory vegetation to 
support abundant prey populations and provide adequate fisher cover, and the contribution of 
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diverse native vegetation to fisher habitat and the maintenance of resilient landscapes.” It is 
necessary to determine what levels of surface fuels treatments are compatible with the 
retention of fisher and marten foraging habitat, and habitat for their prey. It is possible that the 
approach advocated by North et al. (2009), which would retain understory structural diversity 
on north- and east-facing slopes, may provide sufficient understory for fishers, martens, and 
their prey, but this remains an assumption to be tested. That we now have the ability to 
describe fisher habitat features using LIDAR (Zhao et al. 2012) is a technological breakthrough 
that will help characterize treatment effects on understory structure.    


Our current understanding of fisher habitat use is also prejudiced by the fact that all fisher 
research has been conducted in forests where fires have been suppressed. This shortcoming 
means that we continue to assume that the places that fishers choose for home ranges and for 
resting sites are the same types of places that fishers would select if forest ecosystems were 
more heterogeneous, less dense in places, and fire was a dominant disturbance. Even when we 
possess this information, however, ecologists do not know how to influence vegetation 
dynamics to produce habitat that will replace the habitat lost to different stressors. Dense 
stands of preferred species, without the action of fire or thinning, will not guarantee the 
replacement of large conifers and oaks for use as resting sites. Maintaining habitat in riparian 
areas and on topographic positions that may have burned less frequently, and at times more 
severely—as advocated by North et al. (2009)—may help provide resting habitat elements, as 
well as connectivity, without significantly reducing the effectiveness of treatments designed to 
restore resilient forests. However, the resulting habitat connectivity in landscapes managed with 
these objectives is unknown. New analytical tools (e.g., Thompson et al. 2011, Zielinski et al. 
2010) will help evaluate the merits of landscapes that develop under these new management 
regimes, but the tools may be inappropriate if they are modeled on forest conditions indicative 
of fire-suppressed forests.   


A reasonable hypothesis to be tested in an adaptive management framework is whether fishers 
can tolerate fuels treatments up to the levels that may be needed to reduce risk of 
uncharacteristically severe wildfire at the landscape scale. Fishers have evolved with the effects 
of fire on their habitat, although it is uncertain how much disturbance via fire and fuels 
treatment they may tolerate. Researchers on the Sierra National Forest (C. Thompson and K. 
Purcell, unpubl. data), however, have surveyed multiple study areas equivalent to the average 
size of a female fisher home range (approximately 5 mi2) and have found that in areas currently 
occupied by fishers, treatments have covered 2.2-16.9 percent of the land area over 3 year 
periods (a reasonable estimate of fisher generation time). Treatment, in this case, included a 
combination of prescribed fire, thinning, salvage logging, and other forms of timber harvest. 
Using round numbers, these data suggest that fishers may tolerate a disturbance (fire or 
surrogate treatment) over approximately 10 percent of a 5mi2 area over a 3 year period (i.e., 
about 320 acres over a 3 year period over a 5mi2 area). This aligns fairly well with the lower 
range of treatment area/year expected to reduce the likelihood of unacceptably large, high-







FINAL DRAFT 1/9/2013 


27 


 


intensity fires (10-25 percent of a landscape over a 5-10 year period) (Ager et al. 2007, Finney et 
al. 2007, Schmidt et al. 2008, Ager et al. 2010, Syphard et al. 2011). To be cautious, the area 
treated should account for the relative suitability of habitat patches as well as their contribution 
to fisher habitat conditions within the local area. For example, impacts to fishers may be too 
great if treatments target important patch types in a poor quality home-range area; this is in 
contrast to treatments that target less important habitat patches in a higher quality home range 
area. This approach remains a hypothesis to be tested, but the proposed rate and extent of 
disturbance in fisher habitat may permit the coexistence of fishers with a rate of application of 
fuels treatments that will also protect their habitat from loss due to high-intensity fire. Such a 
rate may be tolerated by fishers, especially since the fraction of the landscape needed to reduce 
wildfire risk may only partially coincide with occupied fisher areas. It is important to caution, 
however, that this proposal represents the desire to create a starting point for collecting new 
information that can evaluate its merit. This proposed guideline needs to be tested in an 
adaptive management framework.   


We also still lack important information about specific life-history characteristics, such as 
reproductive site requirements for martens and fishers, including their requirements for den 
trees (parturition sites) and denning habitat at multiple spatial scales (Purcell et al. 2012). As 
suggested in North et al. (2009), one way to help ensure the retention of key forest structures 
would be to provide a list of attributes and representative photos of resting and denning 
structures for use by marking crews (see Lofroth et al. 2010 for descriptions of the specific types 
of structures used by fishers for resting and denning). It is one thing to identify these potential 
structures, but another to understand the effects of nearby disturbance, including prescribed 
fire, on the occupant(s)—especially if they are reproductive females. Some new work is being 
done at Kings River (Sierra National Forest) to understand how females with kits respond to 
nearby management activities (i.e., people, heat and smoke from prescribed fire), and 
preliminary results suggest that the work will be informative (C. Thompson, pers. comm.). 
However, much more work needs to be done to determine whether the administration of 
treatments near known dens, and in areas where den locations may not be known but will still 
be affected, will have tolerable effects on fisher behavior, physiology, and reproductive output.    
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