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Chuck Wildes, Forest Supervisor
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Missoula, MT 59801

re:Stateline Snowmobile Management

Dear Mr. Wildes:


Thank you for allowing The Ecology Center to submit scoping comments on the Stateline Snowmobile Management Proposal.  Snowmobiling is one of the least analyzed activities to occur on our public lands today.  What little study that has been done, however, clearly indicates that it causes far reaching ecological damage to virtually every segment of the ecosystem.  Given the delicate balance which exists in a nivean environment, there is virtually no reason to allow Snowmobiling to continue unchecked.  The Lolo National Forest must stop putting the selfish wants of a few ahead of the health of ecosystems.


Unfortunately, this Scoping Notice is yet another example of this single minded attitude.  We would point out that, in Section D, the Forest failed to identify issues relating to small mammals, birds, vegetation, water quality, fisheries, and riparian areas.  Instead, the Forest has decided to focus on the "needs" of snowmobile users, placing "Increased Snowmobile Use" at the top of its list of issues to be discussed.  Similarly, Section E, which deals with preliminary alternatives, does not include an alternative which would eliminate snowmobling altogether, nor does it site an alternative which would address ecological considerations such as degradation of habitat, water quality, and species displacement, all of which occur due to snowmobile use.  Finally, Section F, the so-called Public involvement section, is clearly geared towards snowmobile users.  A fundamental shift in the attitude of the Forest must occur before any subsequent analysis can be seen as anything more than a justification for increased snowmobile use and catering to the selfish desires of the few.

Alternatives for consideration


The environmental analysis should include one or more action alternatives proposed, fully analyzed, and considered which would restore areas hard hit by past and present snowmobile use, restrict snowmobile access to seasonally open system roads, exclude snowmobile use in all current and proposed roadless areas, designated Wilderness Areas, and all Wilderness Research areas, and which would place the financial burden of trail maintenance and any and mitigation requirements on snowmobile clubs/associations which use the area. enter any roadless areas.  The EA must include a true "No Action" alternative, which would exclude snowmobile use in the Lolo National Forest altogether.  We additionally request consideration of at least one alternative to focus entirely on ecosystem recovery and restoration, that would include fish and wildlife habitat improvements, road obliteration (rather than closures) to reduce road densities, watershed rehabilitation, and erosion control.

Purpose and Need


We would like to see a meaningful discussion of the purpose and need for the project presented.  As stated previously, the Scoping Notice clearly indicates the Forests' pro-snowmobiling bias.  The EA must take a balanced approach in its purpose and need section.  All too often, with virtually all projects proposed by this Forest, the desires of industries or a privileged few (as in the case of snowmobilers) weigh heavily in the purpose and need, while the needs of wildlife, air quality, and water quality, as well as other users of our public lands, go unmentioned or, at best, take a secondary position to these industrial uses.  We feel that protection of wildlife habitat should be a clearly stated purpose and need for this project.  This should specifically mention the protection of habitat for all MIS and TES species that are or may be found in the project area.  This is a vital need that is rarely addressed in the preliminary selection of project purposes, and thus is given secondary treatment in project design.  If wildlife habitat protection were placed on a par with logging, mining, or snowmobile access and the analysis and design placed a higher priority on non-economic values in the project design, many of the subsequent challenges to projects might be avoided.  Also, we would like to see watershed protection presented as a specific purpose and need for this project.  Protection of watershed and water quality values are essential components of a sustainable land management program, and therefore should be ranked as superior or equivalent to timber production in every project proposal.  


The lack of an adequate range of project purpose and needs fosters a lack of suitable alternatives in the NEPA process, and thus a lack of ecologically acceptable decisions by the Forest Service.  We feel that the inclusion of wildlife and watershed values in the purpose and need section is an essential first step in any reasonable project analysis.

Validation of Forest Plan Assumptions


The scoping request for this analysis presumes that the direction provided for in the Forest Plan is appropriate.  However, as recent case law and appeals have documented, Forest Plan direction must be validated at the project- and site-specific levels.  Merely stating in the plan that this area is within the suitable timber base does not necessarily mean the lands should be scheduled for harvest in the first decade.  Thus, we would like to see the analysis team validate the suitability assumptions made in the Forest Plan for the area under consideration.  These assumptions include land suitability, and the degree of use which these areas can withstand, and the over-all acceptability of snowmobile access.

Water Quality and Fisheries


We request a careful analysis of the impacts to fisheries and water quality, including considerations of (1) sedimentation, (2) increases in peak flow, (3) channel stability, and (4) increases in stream water temperature.  The cumulative effects analysis should address the condition of the streams in relation to all past management activities, as well as considering the present proposal.  We request that the environmental analysis disclose the locations of seeps, springs, bogs and other sensitive wet areas, and the effects on these areas of the project activities.  


Where livestock are permitted to graze, we ask that you assess the present condition and continue to monitor the impacts of grazing activities upon vegetation diversity, soil compaction, streambank stability, and subsequent sedimentation.  We further request that you refrain from harvesting in riparian areas and that no new stream crossings be constructed in any of the drainages.  We are concerned that the current proposals are likely to cause sedimentation and adversely affect water quality and sensitive fish species such as bull trout.  We are very concerned that the Forest Service will not be able to execute this proposal without degrading the aquatic environment to an unacceptable extent. 


Studies have shown that snowmobile use can cause increased levels of sediment loads in waterways, both in areas "close" to snowmobile trails and throughout the entire watersheds.1   Furthermore, it is well documented that increased levels of snow compaction can cause dramatic changes in melting and discharge regimes, further increasing soil erosion and thus causing increased turbidity and sediment loading.2  The EA/EIS must include a detailed analysis of these and all other related issues, and how the Forest will mitigate against further discharge of sediment into waterbodies.  The Forest should treat the creation, use and maintenance of all snowmobile trails as it does roads, and they should follow all Forest Plan standards and guidelines for road use, construction and maintenance, as well as all State and Federal laws and regulations.  For any snowmobile trail or facility occurring in Priority Watershed as identified by INFISH, INFISH guidelines for roads must be used.  If computer models are used to assess watershed effects (such as the R-1/R-4 WATSED model) we ask that the model assumptions used to determine Equivalent Clearcut Acres (ECA) be explained.  Also, we request that all cumulative effects be modeled, including mining, grazing, road building, timber cutting, and agriculture.


The EA/EIS must also expressly prohibit the placement of any and all fueling stations within the 100 year flood plain for riparian areas and wetlands, and must be placed well away from any and all seeps or bogs.  Given the delicate nature of any nivean ecosystem, it is well within the Forest's abilities and duties to set strict standards for fuel efficiency to cut down on the alarming rate of fuel loss which most (if not all) makes of snowmobiles suffer.

Road Density


We request that the analysis treat snowmobile trails as roads, and treat all related activities in a similar manner.  The environmental analysis should assess the direct, indirect, and cumulative impacts of all road construction, reconstruction, and modifications of access management.  All road construction proposals must be accompanied by a complete analysis specifying the number of miles, location, cost, and quality of road construction.  The analysis must include the current and future open road density and total road density in the general project areas, including the analysis area.  They should also include a description (with accurate maps and tables) of all roads—temporary, system, nonsystem, other public and private, etc.  This should document all roads in the project area, as per Forest Service Manual 7703.1 and 7711.2.  The analysis must also describe when unnecessary or temporary roads will be obliterated and revegetated, as required by NFMA.  Locations of road closures should be revealed, the method of closure, and what if any traffic would be allowed on the "closed" roads.  In addition, the FS must examine the de facto effectiveness of its road closures, and explain how closure effectiveness will be ensured through proper monitoring.


We request that the Forest limit snowmobile access to seasonally open, system roads, and that the use of snowmobiles be prohibited in unroaded areas, or on roads which are closed during the winter season.  This is of particular concern given that a vast majority of roads closed during the winter months are done so to limit human access to winter range environments for big game and other wildlife species.  Given the critical nature of such environments, it would be irresponsible of the Forest Service to allow access to these areas at any time.

Cultural Resources


We request that complete cultural resources surveys be completed which satisfy the terms of the National Historic Preservation Act and its implementing regulations.  These surveys must be done for all areas that are proposed for ground disturbing activities, including road/trail construction, reconstruction, maintenance, or grooming, and the building of any and all snowmobile "facilities" such as fueling stations, and all other areas where the surface will be disturbed.  Please include in your NEPA documentation, the survey methodology used, a copy of any Memoranda of Agreement with the State Historic Preservation Office, and the qualifications of the people doing the survey work.
Biological Corridors


A recent court ruling, Marble Mountain Audubon v. Rice  (No. 90-15389, D.C. No. CV89-170-EJG, Sept. 13, 1990) interprets NEPA to require the Forest Service to consider biological corridors.  The standard for such a review is the same “hard look” NEPA requires of other environmental effects.  We are requesting that the Forest Service analyze the effects of each of the alternatives on possible biological corridors in the project areas, including species-specific assessments of corridor location and use.  This assessment should place emphasis on the migration corridors for MIS and TES species, especially grizzly, wolf, wolverine, and elk.


Given the ability of snowmobiles to access areas which traditionally were only accessible to humans by non-motorized means, snowmobiles have become a great impacter on biological corridors and the ability of wildlife to utilize them.  Snowmobile use should be excluded form areas considered to be critical biological corridors, and should under no circumstance be allowed in corridors used by Threatened, Endangered and Sensitive species.

Recreation


The environmental analysis should consider fully the impacts to the trail system in the analysis area, including the following questions: 

(1)  Will the quality of recreational experience be degraded by proposed development activities?

(2)  What is the economic value of current recreational uses of the land, and what will the potential loss be in terms of dollars and cents?

(3)  What are the nonquantifiable and aesthetic values of the land now vs. its condition after proposed development activities?  How can these elements be considered in NEPA analysis?

Best Management Practices (BMPs)


We would like to see a thorough discussion of the BMPs and mitigation measures you would propose to ameliorate project impacts.  This discussion must go beyond a mere listing, and include the following:

(1)  The relative effectiveness of each proposed BMP in achieving their intended goal(s); 

(2)  How dependent proposed BMPs are on outside sources of funding (e.g. K-V funds), and the likely environmental consequences should those funding sources not be realized.  Any mitigation costs (e.g. K-V funds) should be disclosed in the economic analysis;

(3)  What BMP failure(s), if any, have led to any needed rehabilitation in the project area from past management activities?

Soils


No activity is permitted in areas where soil stability or productivity will be adversely impacted by project activities, without a site-specific forest plan amendment.  Consideration of soil stability and regeneration capacity should include:  

(1)  Are there any areas of unstable soils which could result in mass movement, and will any proposed activities occur in these areas or soil types?  The soil types in the project area should be disclosed and management areas unsuited for timber harvest with sensitive soils eliminated from ground disturbing activities.

(2)  How much soil compaction and surface erosion has occurred in the proposal area because of past actions, and what will the likely erosion increases be for the alternatives proposed?  

(3)  What has been the actual effectiveness of proposed BMPs in preventing sediment from reaching water courses? 

(4)  What BMP failures have been noted for past projects with similar landtypes?


Too often, the Forest Service, along with supporters of unlimited snowmobile access to our public lands, have argued that soil considerations are a mute point in the case of snowmobiles, since, they claim, the ground is frozen and there is a layer of snow and ice between the snowmobile and the soil.  Studies have, however, shown this contention to be totally false.  In fact, the effects to soils of snowmobile use are long lasting and far reaching.  As previously mentioned, snowmobiles can cause increased rates of sedimentation and soil erosion.  furthermore, reductions in soil temperatures due to snowmobile induced snow compaction3 which can hamper not only microbial activity but can also slow seed germination.4

As mentioned previously, we are greatly concerned with the possibility of fuel spills and/or soil contamination during even the most routine trail maintenance activities.  Studies have shown that "Refueling, accidental spills, and on-trail maintenance of snowmobiles can lead to chemical contamination of soil"5  This study notes that, given that in many cases snowmobile use is concentrated around existing roadways which also have soil and slope concerns, the problem can become even further aggravated6 

Visual/Aesthetic Quality


The project analyses should describe the applicable Visual Quality Objectives for the areas, and assess what the compliance/disregard for VQOs in action alternatives will be.

Wildlife


We are requesting comprehensive effects analyses for each of the proposed activities on all forest management indicator species, with special emphasis on elk.  Specifically, the analysis should address the following questions:

(1)  What are the results of surveys for the forest's MISs in the analysis areas? 

(2)  What are the species-specific habitat losses expected to occur as a result of implementing each alternative?

(3)  What effects will project activities have on the distribution and movement 

patterns of MISs?


We request projections of effects on these species both site-specifically and in regards to habitat forest-wide as a result of the proposal.  The analysis should show that the indicator species identified in the forest plan are in fact appropriate indicators of environmental changes in these areas for this type of project.  If the biologists feel it is appropriate to document impacts using substitute species, they should accompany such a substitution with reasonable justification.


Finally, we ask that you adequately evaluate the impacts of the proposed snowmobile use on ungulate habitat, hunter opportunity, wildlife habitat fragmentation, biological diversity, and ESA listed species.  


In has been clearly demonstrated that snowmobile use increases the stress under which wildlife are placed during the winter months.7  The EA must deal with the following issues and concerns, and must provide full and adequate mitigation:

1.) displacement of wildlife, both short and long term

2.) increased metabolic and heart rates, which decrease an animals ability to cope with winter stresses

3.) snow compaction and vegetative destruction which decrease ungulate ability to find adequate forage; snow compaction as it relates to small mammal movement (of particular interest is the disadvantage snow compaction puts lynx in)

4.) Impacts of short and long term exposure to noise caused by snowmobiles

5.) snow compaction, lowered temperatures in snow, and chrushing of the sub-nivean environment and how these issues relate to species dependent on the sub-nivean environment.


As mentioned above, snowmobile use has numerous detrimental effects on the sub-nivean environment.  The EA/EIS must fully analyze the effects of snow compaction, reduction in sub-nivean space (and consequently the mobility of sub-nivean dependent species), decreases in snow temperatures, decreases in seed foraging, and the direct mortality to sub-nivean species caused by suffocation, increased metabolic rates, decreased mobility, and decreased forage.  The EA/EIS must provide full and adequate mitigation for these effects.

Threatened, Endangered, and Sensitive Species


We are gravely concerned about possible impacts on threatened, endangered, and sensitive species.  We are firmly opposed to any and all snowmobile access and/or use in areas critical to TE&S species.  No snowmobile use should be allowed in habitats occupied or used as travel corridors by TE&S species at any time.  The environmental analyses must assess how the snowmobile use proposals modify these habitats, specifically addressing the following questions:

(1)  Would the projects contribute to the extinction of threatened or endangered species?

(2)  What specific effects will the alternatives have on habitat for threatened, endangered, and sensitive species?

(3)  What are the results of surveys in the areas for bald eagles, grizzly bears, grey wolves, peregrine falcons and any other threatened, endangered, or sensitive species which may use the habitat in the analysis areas?

(4)  What are the habitat losses expected to occur as a result of implementing each alternative?

(5)  The project analysis must disclose possible habitat losses to ESA listed species.  For all listed species and particularly the grizzly bear, we expect to see formal consultation with the U.S. Fish & Wildlife Service initiated and documented.


Thorough surveys for threatened, endangered, and sensitive species and management indicator species must be conducted before NEPA documents are finalized so that effects can be expressed in terms of populations and habitat acres, and the public has an opportunity to comment on the adequacy of proposed mitigation.  Additionally, potential effects must be expressed both in terms of local populations and overall populations and distribution of the species in question.  Research by Allendorf, Harris, & Metzgar* shows that a minimum viable population of grizzly bears in the Northern Rockies is between 1,670-2,000 bears, much higher than previously thought.  The land area required to support this number of bears, based on even the most conservative approach (e.g. extrapolating the highest known densities across all habitat types) indicates that over 15 million acres of undisturbed habitat is required; more than in all the identified recovery zones for bears.  A more realistic figure is somewhere around 25 million acres.  This means that all currently suitable habitat must be protected, and corridors linking the subpopulation areas must also be protected.  We request that the  National Forest do a thorough site-specific consideration of this new research for each proposed project including this analysis.

*Allendorf, F.W., Harris, R.B., & Metzgar, L.H.  Estimation of effective population size of grizzly bears by computer simulation.  In proceedings, Fourth International Congress of Systematic and Evolutionary Biology.
Inventoried and uninventoried roadless lands


Many of the above issue headings relate to management of roadless lands catalogued in the RARE II process and later roadless area reviews under individual forest plans.  However, it is essential that any project analysis contain a detailed consideration of the impacts to inventoried roadless land within the project and analysis areas.  We are extremely concerned with the incremental erosion of roadless lands in a manner that circumvents the NFMA-designated process to permit Congress the final decision regarding land suitability for Wilderness designation.  The Forest Service must not allow snowmobile use in roadless areas, and is required to meet a high standard of review when such projects within roadless areas are proposed.  


In light of currently proposed bills before Congress, in particular the Northern Rockies Ecosystem Protection Act, the Forest Service should refrain from proposing snowmobile use in roadless areas.  Roadless areas serve as protective reserves that sustain many of the values mentioned in other areas of these comments, and as such should be deleted from consideration in snowmobile use proposals.


As stated previously, we expect the Forest to consider any and all snowmobile trails as it would roads, and must like wise treat any construction, maintenance, and reconstruction projects as it would any road construction, reconstruction, or maintenance projects.  We are, consequently, adamantly opposed to any and all snowmobile use or access in inventoried and un-inventoried roadless areas, and feel that such activities must be prohibited.

Vegetation/Noxious Weeds 


Snowmobile use has been shown to have negative effects on vegetation, through collisions, breakages, and abrasion to shrubs, trees, and seedlings.  Snow compaction can cause a decrease in vegetative growth in sub-nivean flora species, and the rising and falling temperatures of snow caused by snowmobiles "can kill some turfgrasses."8 The EA/EIS must adequately analyze these effects, and must provide the proper mitigation to avoid adverse effects to plant life.  The EA/EIS must also document any and all TE&S plant species in the area, and must fully analyze the effects of the proposal on these species.


The spread of noxious weeds has become a growing concern to both the public and the Forest Service in recent years.  Snowmobiles, like all Off Road Vehicles (ORVs), contribute to the spread of noxious weeds throughout the region.  Snowmobiles, unlike traditional on-road vehicles, are an even greater problem, since they can access areas well off of roads, and thus spread noxious weeds into areas which would normally not be exposed.  This is, therefor, a critical issue which the Forest must address and mitigate against.


The Forest Service has taken steps to curb the spread of noxious weeds in other areas, such as the logging contract requirements that all vehicles be washed and "cleansed" of all noxious weeds before they can be used, or prescribing weed free feeds for pack animals for a period before they can be used on public lands.  Similar stipulations must be created for snowmobile use if the Forest is truly serious about curbing the spread of noxious weeds.  We request that the Forest create programmatic standards and guidelines for the cleaning of all snowmobiles which may be used.  We would like to see some sort of "certification" system, which could be used to spot check or verify that any given snowmobile has been properly "cleansed" to avoid the spread of noxious weeds.

Economics and Net Public Benefit

Net public benefit is determined by numerous inputs and outputs, some of which are quantifiable and others which are more qualitative.  Economic analysis can provide a useful basis for evaluation only if the economic evaluation is comprehensive and documents all costs and benefits related to the proposed action.  We would like the analysis to:

(1)  Insure that the economic analyses are meaningful, by including in the analyses both direct and induced costs;

(2)  Adequately assess all current, in-place benefits;

(3)  Include impacts to hunter opportunity and other forms of recreation (how will the proposed project impact the quality of backcountry hiking, for example?); 

(4)  Quantify all induced losses to outfitters and guides who may currently derive economic benefits from the areas;

(5)  Consider all costs related to the projects, including the costs of preparing the analyses, all specialist support and consultation, costs associated with travel management and administration, road construction and engineering expenses, weed control, and all other costs required by TSPIRS.


Finally, we request that you document how your decisions and the selected alternatives maximize net public benefit.  In other words, you should give consideration to, and adequately document, who benefits by these projects and who "pays" for them.  

Cumulative Effects


We request that the environmental analysis detail all other projects that would lead to cumulative effects in or near the project areas.  This consideration must include the existing or anticipated effects of past, present, and proposed activities, including those on nearby Forest Service, BLM, state and private lands surrounding the analysis areas.  How will the proposed alternatives tend to further fragment project area habitat for plants and other wildlife, given the existing fragmentation from past harvesting and road building activities?  The cumulative effects analysis should, as accurately as possible, describe how the habitat for and distribution of TES and MIS species has been changed as a result of all management activities in the area, including fire suppression, road building, timber harvesting, etc. 

Maps and Appendices


We request that the pre-decisional document include detailed maps that disclose effects for all of the above mentioned issues.  These maps should present information in a legible and logical format, and at a consistent scale such that different maps may be easily compared with one another.  


We also request that a full copy of the Biological Evaluation and any Biological Assessment be included as an appendix to the draft EA/EIS.  This information is vital to facilitate public understanding, and should be included in the document released for public review.  If this information is not included in the document, we now request that we be mailed a copy individually when the draft document is mailed out for comments.  We will want to review the BE/BA, and would like to avoid the time lag between release of the EA/EIS and when we might obtain the BE/BA.


We expect that these issues will be addressed in any subsequent EA/EIS.  Neither the public nor the Decision Maker can make a responsible, informed decision regarding the impacts of snowmobile use without these issues being fully addressed.  Furthermore, these issues should not be considered totally exhaustive, but rather as a starting point from which any responsible environmental analysis must begin.  Let us again stress our total opposition to any and all snowmobile use on public lands, and our firm belief that not enough scientific research exists to address even these few concerns.  Please keep us on the NEPA mailing list for this any and other related projects.

Sincerely,

John Stanton

Ecosystem Defense

The Ecology Center

MORE:

Snowmobile use causes harm to wildlife, vegetation and soils.  Because of their high noise levels and extreme speed, snowmobiles harass sage grouse and other wildlife, causing increased metabolic rates and stress responses.  During the winter months, sage grouse are especially vulnerable to this harassment because they are already burdened by increased levels of stress due to low temperatures, inclement weather, reduced food supply, and the need to gain weight for the energetically demanding breeding season.  Snowmobile use can also cause disruption in movement patterns, making it more difficult to locate reliable food sources.  These impacts are best understood and documented for ungulates (Cain, et al. in press, Greer 1979, Moen, et al. 1982, Parker, et al. 1984, Severinghaus and Tullar 1975); nevertheless, many other wildlife species suffer the same sorts of direct impacts from exposure to and harassment by snowmobiles.  It is virtually certain that sage grouse within the range of snowmobile use will be harassed by noise and visual impacts.  Accumulation of snowmobile exposures over the course of a winter or several seasons can result in significant long-term wildlife displacement and expanded home ranges, increasing winter stresses and energy expenditures.  In many winter areas, sage grouse have very limited suitable habitat available.  As a consequence, wildlife often suffer increased winter mortality in areas where snowmobiles are used, even in low intensities (Berwick 1968, Bury 1978, DeMarchi 1975, Dorrance, et al. 1975, Neumann and Merriam 1972). 

            In winter, snowmobile and other ORV use can cause significant damage to exposed and unexposed vegetation.  Abrasion and breakage of seedlings, shrubs, and other exposed vegetation is common (Neumann and Merriam 1972, Rongstad 1980, Ryerson, et al. 1977).  Similarly, shallow roots and rhizomes such as are found in sagebrush can be crushed or otherwise damaged.  Especially on steeper slopes, and particularly when snow levels are low, snowmobile use can lead to considerable soil erosion.  Increased sedimentation and turbidity, for instance, can occur both in the immediate area and throughout the watershed (Aasheim 1980).  Repeated snowmobile use can lead to changes in plant density and species composition and set back seral stages (Aasheim 1980, Wanek and Schumacher 1975), and the associated loss of vegetative cover generally leads to increased soil erosion (Montana Fish, Wildlife and Parks 1993). 

Snowmobile-induced snow compaction is implicated in numerous, often overlooked environmental impacts.  For instance, snow compaction can cause considerable below-surface vegetation damage (Neumann and Merriam 1972).  Significant reductions in soil temperatures may also result from snow compaction (Aasheim 1980, Rongstad 1980), retarding both soil microbial activity and seed germination (Keddy, et al. 1979), and these impacts may be exacerbated by compaction of the underlying soil layers.  Snow compaction is also responsible for numerous and severe impacts to sage grouse because they depend on subnivean spaces (the spaces between the snowpack and the ground surface) for winter survival.  Compaction lowers temperatures in subnivean spaces, which in turn leads to increased metabolic rates, and thus, increased mortality.  In some cases, compaction restricts movement to the point of asphyxiation.  When snow is compacted, grouse must work harder to dig for vegetation (Fancy and White 1985), increasing their energetic demand and increasing the amount of time they are exposed to harsh conditions and predators on the snow surface.  Snow compaction by snowmobiles also increases the mobility of terrestrial predators such as coyotes, bobcat, and red fox (Neumann and Merriam 1972).  Finally, because most of the snow compaction occurs on the first snowmobile pass, even minimal use of any area can cause considerable damage (Aasheim 1980; Gabrielson and Smith 1995; Keddy, et al. 1979).  Snow compaction often retards melting of snow, altering vegetative phenology, besides leading to muddy trails and roads, which are then highly susceptible to significant damage and enlargement.  For the same reason, snow compaction can lead to altered melting and discharge regimes, further increasing soil erosion (Montana Fish, Wildlife & Parks 1993).  Smith (1996) recently summarized snowmobile impacts.

1 Asheim, R. 1980 Snowmobile impacts on the natural environment.  In R. Andrews and P. Nowak, eds. Off-road vehicle use: A management challenge.  U.S. Dept. of Agriculture, Office of Environmental Equality, Washington D.C.


2 Montana Dept. of Fish, Wildlife and Parks. 1993. Programmatic environmetal impact statement, Montana Snowmobile Grant Program. Prepared by State wide Trails Program Coordinator, MT Dept. of Fish, Wildlife, and Parks, Helena, MT.
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4 Keddy, et al. 1979. Snowmobile impact on old field and marsh vegitation in Nova Scotia, Canada: An experimental study. Dalhouse University, Nova Scotia; Environmental Mgmt 88(10): 409-415.
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