Jim Sanders

US Forest Service

Superior National Forest

8901 Grand Avenue Place

Duluth, Minnesota 55808

Dear Mr. Sanders:

This document transmits the U.S. Fish and Wildlife Service(s (Service) final biological opinion based on our review of the proposed Little East Creek (LEC) fuel reduction project located in 

St. Louis County (County), Minnesota, and its effects on Canada lynx (lynx) in accordance with section 7 of the Endangered Species Act (Act ) of 1973, as amended (16 U.S.C. 1531 et seq.).  Your July 10, 2000 request for formal consultation was received on July 13, 2000.

This biological opinion is based on information provided in the July 10, 2000 LEC Fuel Reduction Draft Environmental Impact Statement (Draft EIS; USFS 2000a) and Biological Evaluation (USFS 2000b), the October 6, 2000 revisions to the Draft EIS (D. Potter, in litt. 2000), supplemental information provided via telephone, facsimile, and e-mail to the Service by the US Forest Service, and other sources of information as cited below.  A complete administrative record of this consultation is on file in the Service(s Twin Cities Field Office.

Consultation History
The Service was initially contacted by the US Forest Service on January 28, 1997, in a request for informal consultation on the LEC timber sale and for road construction to support the additional harvesting of timber on adjacent, non-federal lands.  The potential effects of these actions on threatened and endangered species in the action area, including the bald eagle (Haliaeetus leucocephalus) and gray wolf (Canis lupus), were discussed.  The Service determined that the proposed actions were not likely to adversely affect these species.  Although the Canada lynx (lynx) was not yet listed as threatened at that date, the potential effects of the proposed actions on the lynx were also discussed.  On November 21, 1997, the US Forest Service signed the Biological Evaluation for the LEC project which included the Service(s concurrence with the determination that the building of temporary winter roads was not likely to adversely affect the bald eagle or the gray wolf.  

In February 1998, the Service proposed the lynx for listing as threatened under the Act, and the proposed rule was published in the Federal Register on July 9, 1998.  In March, May, and July 1998, a representative of the Service met with representatives of the Superior and Chippewa National Forests to discuss implications of listing lynx under the Act, including section 7 consultations, on US Forest Service activities.  The base of information on lynx in Minnesota, and the type of US Forest Service activities that might affect the lynx were discussed in general terms, but at length.

On November 23, 1998, the US Forest Service reinitiated informal consultation following the proposed listing of the lynx.  The Service reiterated that the timber harvest itself would likely cause no adverse affect on federally-listed species, but that an extensive increase in winter access to a large forested area that was otherwise unsegmented by roads and trails may be likely to adversely affect lynx.  With the realization that the project included vehicular access and prospective winter use well after the initial project was completed, the Service and the US Forest Service discussed ways that the project plans could be modified such that timber harvest could proceed unimpeded, but avoid habitat fragmentation and increased interspecific competition for lynx.

On December 9, 1998, the Service issued a letter recommending that access roads in the action area be managed specifically and uniquely for the proposed action by the applicant, and closed for all other purposes.  The Service also recommended that, with the completion of the proposed timber harvest project, the access roads on Federal land be permanently closed and allowed to naturally revegetate.  The Service also stated that enforcement and monitoring would be necessary to prevent unauthorized road use.  With the implementation of these restrictions as a modification of the original plan, the Service concurred with the US Forest Service determination that the proposed action was not likely to adversely affect federally listed threatened and endangered species, or species proposed for listing under the Act.  The Service also encouraged the US Forest Service to conduct an occurrence and distribution survey for lynx in the action area.  The Supplemental Information Report issued by the US Forest Service on December 10, 1998 included the closing of the winter road system on Federal land in the action area to non-authorized motorized use. 

On July 4, 1999, a severe storm in northern Minnesota produced large areas of windfall in the northern portion of the LEC area and in much of the Boundary Waters Canoe Area Wilderness (BWCAW).  The US Forest Service contacted the Service on July 8, 13, 18 and 19, 1999 regarding the need to consult on threatened and endangered species concerns as they related to the effects of the storm.  The Service and the US Forest Service met on July 20, 1999 to discuss the nature and scope of the damage and the US Forest Service responsibilities under both section 7 and section 9 of the Act.  The Service sent a letter to the US Forest Service on July 28, 1999 providing recommendations and requesting additional information regarding the activities that the US Forest Service proposed in response to the storm damage.  On October 5, 1999, the US Forest Service sent a revised project proposal that included additional activities to treat areas damaged by the storm.  On October 7, 1999, the Service sent a letter to the US Forest Service concurring with their determination that the proposed storm damage response actions are not likely to adversely affect federally listed species.   The US Forest Service sent an official Supplement to the LEC Road Access EA to the Service on October 8, 1999 officially describing the additional activities on which they had consulted with the Service. 

On January 7, 2000, the Service sent another letter to the US Forest Service concurring with their determination that the proposed storm damage response actions are not likely to adversely affect federally listed species.  The Service also stated that the implementation of efforts to improve public safety and reduce the chances for a catastrophic fire could proceed without further consultation.  

On May 15, 2000, the US Forest Service sent the Service a draft description of their proposed actions to address increased fuel load and potentially high fire hazard in the northern portion of the LEC area.  This draft included road construction and timber salvage on Federal, state, county, and private lands.  The US Forest Service also proposed to provide access to state, county, and private land for timber harvest outside of the area affected by the storm.  These proposed actions were included in the Draft EIS and Biological Evaluation (BE), which the US Forest Service sent to the Service on July 10, 2000.  With these documents the US Forest Service enclosed a letter requesting section 7 consultation based on their agreement with the Service that the proposed action may affect lynx and that formal consultation was warranted.   

On August 3, 2000, the Service sent a letter to the US Forest Service acknowledging receipt of their request for formal consultation and requesting additional information from the US Forest Service necessary to initiate consultation.  On August 16, 2000, the US Forest Service sent the additional information to the Service.  On that date, formal consultation was initiated on the US Forest Service proposal to make existing and proposed roads available for long-term intermittent use for timber harvest and other access requests as a permanent part of the US Forest Service road system.  The addition of long-term intermittent use roads that would result in impacts that had not previously been addressed triggered the need for formal consultation regarding the effects to lynx.  Addressing the fire hazard alone would not have required formal consultation.  

On August 23, 2000, the Service acknowledged receipt of the additional information and indicated that it would send a review draft of the biological opinion to the US Forest Service on, or before, November 13, 2000 and a final biological opinion by December 29, 2000.  On September 7, 2000, the Department of the Interior sent a letter with comments and recommendations regarding the Draft EIS for consideration by the US Forest Service.  The letter recommended full evaluation and consideration of alternatives for access.

The US Forest Service sent the Service a letter on October 6, 2000 outlining changes to the proposed alternatives in the Draft EIS based on the Minnesota Department of Natural Resources (MNDNR) and County decision to not access the area east of Wolf Creek for timber harvest.  The Service called the US Forest Service on October 18, 2000, regarding the clarification of the proposed future use of roads in the action area.

Throughout October and into November 2000, several facsimiles, e-mails, and conference calls occurred between the Service and the US Forest Service regarding the information available for the Service(s biological opinion, including discussion and documentation of the proposed action, the consultation process and history, scientific information, and trapping records. 

To further discuss this biological opinion and Incidental Take Statement, contact Paul Burke or Aimee Roberson of the Twin Cities Field Office at (612) 725-3548.

Sincerely,

Russell D. Peterson

Field Supervisor, Twin Cities Field Office





cc:
Charles Wooley, US Fish and Wildlife Service

Joel Trick, US Fish and Wildlife Service

Anne Vandehey, US Fish and Wildlife Service

BIOLOGICAL OPINION
I.  Description of the Proposed Action
The US Forest Service describes the Proposed Action in the Draft EIS, Biological Evaluation, and Biological Assessment.  This Draft EIS includes fuel reduction and road and trail construction on Federal land.  Part of the road and trail construction on Federal land is to provide access to state, county, and private lands both within and outside of the area affected by the storm to perform fuel reduction activities, harvest timber, and for access by two individuals to their non-federal land.

The Draft EIS presents a range of 5 alternatives designed to accomplish the following goals: (1) improve public safety by reducing the potential for high-intensity wildland fires, (2) improve ability to control wildland fires, (3) reduce the probability of resource degradation, and (4) provide access to non-federal lands within the project boundaries.  To accomplish these goals, the US Forest Service proposes to use existing temporary winter roads and construct new winter roads and all season recreational motor vehicle (RMV) trails in the action area in to access Federal, state, county, and private lands.  The Service and the US Forest Service have agreed that the primary concern relative to lynx is the effect of roads and trails in the action area.

The US Forest Service has identified Alternative 3 as their preferred alternative because they believe it will maximize fuel reduction, public health and safety, and product utilization, and provide reasonable access to state, county, and private landowners.  Alternative 3, along with all other action alternatives, may adversely affecting lynx due to construction and use of winter roads.  Of all the alternatives, implementation of Alternative 3 would result in the highest level of winter road construction and use.  Because the US Forest Service identified it as the preferred alternative, the Service has analyzed the effects of Alternative 3 in this biological opinion.  

Fuel reduction activities in Alternative 3 include mechanical treatment on approximately 1,815 acres; a combination of mechanical and prescribed burning on 577 acres; and, prescribed burning alone on approximately 270 acres.  The following paragraphs describe the proposed access needed to accomplish fuel reduction activities and to provide access to non-federal landowners for fuel reduction, timber harvest, or other private use.

On October 6, 2000, the US Forest Service sent a letter to the Service indicating that the MNDNR and the County had decided to withdraw their request for access to the area east of Wolf Creek and south of Wolf Lake.  This change resulted in reducing system and temporary winter roads for Alternative 3 by 5.8 miles.  Alternative 3, as modified, would include the use of 19.1 miles (9.5 Federal and 9.6 non-federal) of existing temporary winter roads that have been constructed since 1997.  Alternative 3 includes placing these roads and 4.2 miles (1.5 Federal and 2.7 non-federal) of new winter road on the US Forest Service road system.  These roads would be used on a long-term intermittent basis and only under frozen ground conditions.  They would be 

physically closed at the end of each operating season and legally and physically closed to unauthorized motorized use.  
In addition, Alternative 3 would include 24.5 miles (10.6 Federal and 13.9 non-federal) miles of temporary winter road designed for one-time access to harvest units.  These short-term winter road corridors that are on Federal land would be permanently closed and stabilized after their use is complete to accomplish the stated goals of the Draft EIS.

Existing winter road corridors would be cleared of windfall trees, the snow compacted, the roadbed frozen down to develop bearing strength, and bladed smooth to develop a travel-way suitable for highway vehicles.  The US Forest Service would construct proposed winter road corridors in the action area by clearing trees and other vegetation, smoothing out the driving surface, moving rocks, creating minor cuts and fills in uplands, shearing vegetation, and snow-filling depressions in wetlands in addition to the treatment described above for existing winter roads.  

The US Forest Service states that typical winter roads are constructed with a cleared width of approximately 30 to 35 feet in lowland areas and about 20 to 25 feet in uplands.   The vehicle travel-way is about 12 to 15 feet, with the additional width on each side of the travel-way in lowland areas being necessary for storing excess snow from snow plowing.  Winter roads crossing wetlands also require additional plowed width to develop the needed bearing strength to support heavy vehicle traffic.  Turnouts or passing areas are also required at intervals to allow for smooth traffic flow.  

The US Forest Service proposes to allow 2 private landowners access by using highway vehicles on 3.8 miles of the existing winter road corridor beginning at the end of FR 200.  This access would be limited to frozen ground conditions when the road is plowed for fuel reduction and timber harvesting and hauling.  The US Forest Service also proposes to allow these private landowners year round access to 1.8 miles of winter road corridors from the end of FR 200 to just beyond Little East Creek.  At that location, the landowners would be given permission to construct a 0.7 mile upland RMV trail (0.4 Federal and 0.3 non-federal; road numbers 16 and 17, as described in Appendix B, pages 44 and 46, of the Draft EIS) to access their private land.  These trails would be placed on the US Forest Service trail system.  The US Forest Service does not propose any other road or trail for non-winter motorized use at this time in the action area.  All long-term intermittent use roads and trails on Federal land will be closed to unauthorized motorized use.

Alternative 3 includes the use of 48.49 miles of existing and new winter roads and trails in the project area.  This results in a total road density of 2.03 miles per square mile.  The US Forest Service has stated that it is unlikely that all of these roads would be in use during every winter of the life of the project (D. Potter, USFS, pers. comm.).  Thus, the actual density of roads and trails that are subject to snow plowing and compaction in any given winter may actually be less than 2.03 miles per square mile.

Conservation Measures
The proposed action includes several measures intended to address potential impacts to lynx.  Mitigation measures, as described in the US Forest Service Biological Evaluation (USFS 2000b), include legal closure of roads and trails to non-authorized motorized use and physical closure of roads and trails on Federal land at the end of each operating season, with the exception of the roads and trails used for access by the 2 private landowners as described in the previous section.  In addition, the US Forest Service proposes to monitor road use on Federal land.  

The Biological Evaluation also states that mitigation measures are in accordance with the Lynx Conservation Assessment and Strategy (LCAS; USFS et al. 2000) and the Lynx Conservation Agreement (CA; USFS and USFWS 2000).  The LCAS was jointly developed by the US Forest Service, Bureau of Land Management (BLM), National Park Service (NPS), and the Service.  It was developed to provide a consistent and effective approach to conserve lynx on Federal lands in the conterminous United States by recommending lynx conservation measures, providing a basis for review of the adequacy of US Forest Service and BLM land and resource management plans with regard to lynx conservation, and to facilitate section 7 consultation at the programmatic and project levels.  The CA between the Service and the US Forest Service was subsequently entered into (February 7, 2000) which recognizes the LCAS as the basis of the most up-to-date management recommendations for section 7 consultation.  

Formal programmatic consultation for the US Forest Service and BLM programmatic plans (Plans), was completed with issuance of a biological opinion by the Service on October 25, 2000 (USFWS 2000b).  The biological opinion concludes "that most agency actions in lynx habitat that are in compliance with standards in the LCAS would either have no effect on lynx or would not likely adversely affect lynx."  The biological opinion also states, however, that (at the broad scale of this consultation (48 US Forest Service and 45 BLM administrative units), the Service is unable to anticipate all possible circumstances that may possibly involve the take of lynx due to actions implemented under current Plans in conjunction with the CAs.(  The biological opinion further adds that any actions implemented under the Plans and the CAs that may adversely affect lynx would require section 7 consultation, including such US Forest Service actions that involve third parties.  Therefore, incidental take will appropriately be assessed, and coverage under the terms of section 7(b)(4) and section 7(o)(2) of the ESA will be granted as appropriate, at the project level during formal consultations.

The LCAS recommends that Lynx Analysis Units (LAUs) be identified for all areas with lynx habitat.  LAUs are not intended to depict actual lynx home ranges, but are intended to provide analysis units of the

appropriate scale with which to begin the analysis of potential direct and indirect effects of projects or

activities on individual lynx, and to monitor habitat changes.  The LCAS also states that conservation measures will generally apply only to lynx habitat on Federal land within LAUs.  Most of the action area is contained within LAU #604.

The US Forest Service Biological Evaluation states that human disturbances will be modified to more closely mimic natural disturbances in accordance with the LCAS and that they will follow the guidelines outlined in the LCAS.  The programmatic planning objective, standards, and guidelines in the LCAS regarding timber management in lynx habitat are as follows:

Programmatic Planning Objectives:
1. Evaluate historical conditions and landscape patterns to determine historical vegetation mosaics

across landscapes through time. For example, large infrequent disturbance events may have been

more characteristic of lynx habitat than small frequent disturbances.

2. Maintain suitable acres and juxtaposition of lynx habitat through time. Design vegetation

treatments to approximate historical landscape patterns and disturbance processes.

3. If the landscape has been fragmented by past management activities that reduced the quality of

lynx habitat, adjust management practices to produce forest composition, structure, and patterns

more similar to those that would have occurred under historical disturbance regimes.

Project Planning Objectives:
1. Design regeneration harvest, planting, and thinning to develop characteristics suitable for

snowshoe hare habitat.

2. Design project to retain/enhance existing habitat conditions for important alternate prey

(particularly red squirrel).

Project Planning Standards:
1. Management actions (e.g., timber sales, salvage sales) shall not change more than 15 percent of lynx habitat within a LAU to an unsuitable condition within a 10-year period.

2. Following a disturbance such as blowdown, fire, insects, and disease that could contribute to lynx denning habitat, do not salvage harvest when the affected area is smaller than 5 acres; exceptions would include areas such as developed campgrounds. Where larger areas are affected, retain a minimum of 10% of the affected area per LAU in patches of at least 5 acres to provide future denning habitat. In such areas, defer or modify management activities that would prevent development or maintenance of lynx foraging habitat.

3. In lynx habitat, pre-commercial thinning will be allowed only when stands no longer provide

snowshoe hare habitat (e.g., self-pruning processes have eliminated snowshoe hare cover and

forage availability during winter conditions with average snowpack).

4. In aspen stands within lynx habitat in the Cascade Mountains, Northern Rocky Mountains and

Southern Rocky Mountains Geographic Areas, apply harvest prescriptions that favor regeneration

of aspen.

Project Planning Guidelines:
1. Plan regeneration harvests in lynx habitat where little or no habitat for snowshoe hares is currently available, to recruit a high density of conifers, hardwoods, and shrubs preferred by hares. Consider the following:

a) Design regeneration prescriptions to mimic historical fire (or other natural disturbance) events, including retention of fire-killed dead trees and coarse woody debris;

b) Design harvest units to mimic the pattern and scale of natural disturbances and retain natural connectivity across the landscape. Evaluate the potential of riparian zones, ridges, and saddles to provide connectivity; and

c) Provide for continuing availability of foraging habitat in proximity to denning habitat.

2. In areas where recruitment of additional denning habitat is desired, or to extend the production of snowshoe hare foraging habitat where forage quality and quantity is declining due to plant

succession, consider improvement harvests (commercial thinning, selection, etc). Improvement

harvests should be designed to:

a) Retain and recruit the understory of small diameter conifers and shrubs preferred by hares;

b) Retain and recruit coarse woody debris, consistent with the likely availability of such material under natural disturbance regimes; and

c) Maintain or improve the juxtaposition of denning and foraging habitat.

The programmatic planning objective, standards, and guidelines in the LCAS regarding forest/back country roads and trails are as follows:
Programmatic Planning Objective: Maintain the natural competitive advantage of lynx in deep snow conditions (thereby maintaining the suitability of lynx habitat).  

Programmatic Planning Standard: On Federal lands in lynx habitat, allow no net increase in groomed or designated over-the-snow routes and snowmobile areas by Lynx Assessment Unit (LAU).  Winter logging activity is not subject to this restriction.

Programmatic Planning Guidelines:
1. Determine where high total road densities (>2 miles per square mile) coincide with lynx habitat, and prioritize roads for seasonal restrictions or reclamation in those areas.

2.  Minimize roadside brushing in order to provide snowshoe hare habitat.

3.  Locate roads and trails away from forested stringers.*

4.  Limit public use on temporary roads constructed for timber sales.  Design new roads, especially the entrance, for effective closure upon completion of sale activities.

5.  Minimize building of roads directly on ridge-tops or areas identified as important for lynx habitat connectivity. * 

*Note: Guidelines 3 and 5 may be more relevant to lynx habitat in areas with different topographical and vegetative characteristics than those found in northern Minnesota.
The US Forest Service first permitted the State to construct winter roads in the action area in 1997.  In 1998 the US Forest Service agreed to close, with monitoring and enforcement, the entire winter road system in the action area to non-authorized motorized use because they determined that the roads in the LEC area may adversely affect lynx.  The US Forest Service reported that they have been monitoring the existing roads since the time of closure in 1998, however, unauthorized motorized vehicle use did occur.

II.  STATUS OF THE SPECIES
A.  Species Description
The lynx is a medium-sized cat with long legs, large paws, black ear tufts, a flared facial ruff, and a short, black-tipped tail (McCord and Cardoza 1982).  Its long fur is usually a pale gray mixed with pale brown (Hazard 1982).  Adult males average 10 kilograms (22 pounds) in weight and 85 centimeters (33.5 inches) in length from head to tail, and females average 8.5 kilograms (19 pounds) and 82 centimeters (32 inches; Quinn and Parker 1987).  The bobcat (Lynx rufus), a North American relative of the lynx, has comparatively smaller paws, shorter ear tufts, a more spotted pelage (coat), and black only on the top of the tail (Quinn and Parker 1987).  Bobcat adult males average 11 kg in weight and females average about 7.3 kilograms (Hazard 1982).   

The lynx has long legs and large feet and is morphologically adapted for hunting in deep snow.  In comparison with the bobcat, the lynx(s longer legs, with hind legs longer than front legs, and paws with twice the surface area, give the lynx a competitive advantage over bobcats in areas of deep snow (Quinn and Parker 1987).  Bobcats are largely restricted to habitats where deep snows do not accumulate (Koehler and Hornocker 1991).  Hybridization (breeding) between lynx and bobcat is not known (Quinn and Parker 1987). 
The Canada lynx, found in the United States and Canada, has also been called the North American lynx, but is currently recognized, in accordance with Wilson and Reeder (1993), as Lynx canadensis.  Previously, the Latin name L. lynx canadensis (Jones et al. 1992) has been used and other scientific names still in use include Felis lynx or F. lynx canadensis (Jones et al. 1986, Tumlison 1987). 
B.  Life History

Lynx use large woody debris, such as downed logs and windfalls, to provide denning sites with security and thermal cover for kittens (McCord and Cardoza 1982, Koehler 1990, Koehler and Brittell 1990, Squires and Laurion 2000).  Age and type of forest stand does not appear to be as important as the amount of downed, woody debris available for lynx den sites, with wind-felled trees being the structural component most often selected by lynx for denning (Mowat et al. 2000).  Den site selection has not been examined in relation to proximity to areas with high prey density (Mowat et al. 2000).

The size of lynx home ranges varies by the animal's gender, abundance of prey, season, and the density of lynx populations (Hatler 1988, Koehler 1990, Poole 1994, Slough and Mowat 1996, Aubry et al. 2000, Mowat et al. 2000).  Aubry et al. (2000) present information regarding the home range of Canada lynx from 9 studies conducted in the southern boreal forests and extending in scope from the southern Canada Rocky Mountains and north-central Washington through the lynx(s range in Montana and Wyoming to northeastern Minnesota.  The authors note that because the studies they cite (vary considerably in design, implementation, and analysis(comparisons among studies are problematic and results should be interpreted cautiously.(  The data compiled from these studies do give a general idea of home range size for the lynx in the southern boreal forest, which includes the action area.  Aubry et al. (2000) use the annual home range estimates from the studies that have a sample size of n=3 or greater to calculate average annual home range sizes for male lynx in this region as 151 km2 and for females as 72 km2.  Averaging data from all studies regardless of sample size results in an average annual home range size of 130 km2 for males and 80 km2 for females, or 105 km2 for an average home range size for both sexes.  The action area and immediately adjacent sections of land that may be affected by the proposed plans cover an area of about 93 km2, which is comparable to one home range for Canada lynx in the southern boreal forest. 

Descriptions of habitat used by lynx in the Western Great Lakes Region are primarily anecdotal and provide little insight into lynx ecology in this region (Aubry et al. 2000).  The US Forest Service states in the Draft EIS that lynx records in the Great Lakes states occur in boreal, coniferous, and mixed coniferous/ deciduous vegetation types dominated by pine, balsam fir, black and white spruce, northern white cedar, tamarack, aspen, paper birch, and conifer and shrub swamps (USFS 2000a).  Although there are few data regarding lynx habitat specific to this region, studies conducted throughout the lynx(s range indicate that snowshoe hare population density and snow depth are two important features in defining lynx habitat. 

Lynx are highly specialized predators whose primary prey is the snowshoe hare (Lepus americanus).  The snowshoe hare has evolved to survive in areas of deep snow (Bittner and Rongstad 1982) and the lynx has evolved to effectively hunt in deep snow, concentrating their hunting activities in areas where hare activity is relatively high (Koehler et al. 1979, Parker 1981, Ward and Krebs 1985, Major 1989, Murray et al. 1994, O'Donoghue et al. 1997; 1998a).  Snowshoe hare densities are generally highest in regenerating forests with dense understories that provide forage, cover from predators, and protection during extreme weather (Wolfe et al. 1982, Monthey 1986, Hodges 2000a; 2000b).  Mature forests, however, can also support relatively high snowshoe hare densities as canopy openings develop due to disease, fire, wind, ice, or insects, allowing the development of dense understory growth (Buskirk et al. 2000b).  

The association between lynx and snowshoe hare is considered a classic predator-prey relationship (Saunders 1963, van Zyll de Jong 1966, Quinn and Parker 1987).  Researchers believe that when hare populations are at their cyclic high, depletion of food resources exacerbated by predation cause hare populations to decline drastically (Buehler and Keith 1982, Krebs et al. 1995, O'Donoghue et al. 1997).  In northern Canada and Alaska, lynx populations fluctuate on approximately 10-year cycles that follow the cycles of hare populations (Elton and Nicholson 1942, Hodges 2000a, 2000b, McKelvey et al. 2000b).  Although snowshoe hare provide the quality prey necessary to support high-density lynx populations (Brand and Keith 1979), lynx also prey opportunistically on other small mammals and birds, particularly when hare populations are relatively low (Nellis et al. 1972, Brand et al. 1976, McCord and Cardoza 1982, O'Donoghue 1997, 1998a).  Red squirrels (Tamiasciurus hudsonicus) are an important alternate prey (O'Donoghue 1997,1998a, Apps 2000, Aubry et al. 2000), with grouse, small mammals, and carrion being of lesser importance (Aubry et al. 2000).  A shift to alternate food sources, however, may not compensate for the decrease in hares consumed (Koehler and Aubry 1994).  In northern regions, when hare densities decline, the lower quality diet causes sudden decreases in the productivity of adult female lynx and decreased survival of kittens (Nellis et al. 1972, Brand et al. 1976, Brand and Keith 1979, Poole 1994, Slough and Mowat 1996, O'Donoghue et al. 1997).
C.  Population Dynamics
Although there is little information available regarding lynx population dynamics in the southern boreal forest, information from the northern boreal forest indicates that there is a close relationship between population fluctuations of lynx and snowshoe hare.  Lynx numbers in the northern boreal forest respond to the snowshoe hare cycle through changes in their rates of survival, recruitment, and movements (Mowat et al. 2000).  Recruitment of young into the population seems to cease during cyclic lows of snowshoe hare populations (Mowat et al. 2000).  In addition, lynx are capable of dispersing long distances (Mech 1977, Brainerd 1985, Washington Department of Wildlife 1993), up to 1000 km (USFS et al. 2000), and do so primarily when snowshoe hare populations decline (Ward and Krebs 1985, Koehler and Aubry 1994, O'Donoghue et al. 1997, Poole 1997).  Sub-adult lynx disperse even when prey is abundant (Poole 1997), presumably to establish home ranges.  Researchers believe cyclic increases in historic lynx harvest numbers in the contiguous United States were augmented by dispersal of transient animals from Canadian populations (Gunderson 1978, Henderson 1978, Mech 1980, McKelvey et al. 2000b).   The extent to which the lynx populations in Canada influence lynx occurrence in the contiguous United States is unknown.  

Comparisons of lynx harvest returns and snowshoe hare densities over time between Canada and the contiguous U.S. suggest lynx numbers and snowshoe hare densities for the southern boreal forest are substantially lower than those for the northern boreal forest (Hodges 2000a, 2000b, McKelvey et al. 2000b).  Relative densities of snowshoe hares at southern latitudes are generally lower than those in the north and there is no clear consensus on whether snowshoe hare populations are cyclic at southern latitudes.  Hare populations may be non-cyclic or they may cycle similarly to northern populations.  If they are cyclic, the amplitude of high and low population numbers may be smaller than northern populations and cycle periodicity may fluctuate (Dolbeer and Clark 1975, Wolff 1980, Buehler and Keith 1982, Brittell et al. 1989, Koehler 1990, Koehler and Aubry 1994, Hodges 2000b).  If snowshoe hare populations in southern boreal forests do fluctuate (Hodges 2000b), then southern lynx populations would also be expected to fluctuate (USFWS 2000a). 

Relatively low snowshoe hare densities at southern latitudes are likely a result of the naturally patchy, transitional boreal habitat at southern latitudes that prevents hare populations from achieving densities similar to those of the expansive northern boreal forest (Wolff 1980, Buehler and Keith 1982, Koehler 1990, Koehler and Aubry 1994).  Additionally, the presence of more 

and a greater variety of predators at southern latitudes may inhibit the potential for high-density hare populations with extreme cyclic fluctuations (Wolff 1980). 
D.  Status and Distribution

The historical and present range of the lynx north of the contiguous United States includes all of Alaska and parts of Canada extending from the Yukon and Northwest Territories south across the United States border and east to New Brunswick and Nova Scotia.  In the contiguous United States, lynx historically occurred in the Cascades Range of Washington and Oregon; the Rocky Mountain Range in Montana, Wyoming, Idaho, eastern Washington, eastern Oregon, northern Utah, and Colorado; the western Great Lakes region; and the northeastern United States region from Maine southwest to New York (McCord and Cardoza 1982, Quinn and Parker 1987).  These various habitat patches are associated with southern extensions of the boreal forest and are separated from each other by ecological barriers consisting of unsuitable lynx habitat (Aubry et al. 2000). 

In Canada and Alaska, lynx inhabit the northern boreal forest ecosystem known as the taiga (McCord and Cardoza 1982, Quinn and Parker 1987, Agee 2000, McKelvey et al. 2000b).  In the southern boreal forest, the distribution of the lynx is associated with subalpine coniferous forest in the West and primarily mixed coniferous/deciduous forest in the East (Aubry et al. 2000).   Within these general forest types, lynx are most likely to persist in areas that receive deep snow (Ruggiero et al. 2000b).  

The lynx in the contiguous United States are part of a larger meta-population whose core is located in the northern boreal forest of central Canada (Buskirk et al. 2000b, McKelvey et al. 2000a, 2000b).  At its southern margins, the boreal forest becomes naturally fragmented into patches of varying size as it integrates into other vegetation types.  These southern boreal forest habitat patches are small relative to the extensive northern boreal forest of Canada and Alaska, which constitutes the majority of the lynx range (USFWS 2000a). 

Many of the southern boreal forest habitat patches within the contiguous United States are able to support resident populations of lynx and snowshoe hare.  It is likely that some of the habitat patches where recruitment is greater than mortality act as a source of dispersing lynx that can potentially colonize other areas.  Conversely, some habitat patches may act as sinks, where lynx mortality is greater than recruitment and lynx are lost from the overall population (McKelvey et al. 2000a).  These areas are most likely those places on the periphery of the southern boreal forest where habitat is more fragmented and distant from larger lynx populations. 

The complexities of lynx life history and population dynamics and a general lack of reliable lynx survey data, make it difficult to ascertain the past or present population status of lynx in the contiguous United States.  Due to the naturally fragmented habitat and lower density of snowshoe hare populations, lynx in the contiguous United States are expected to occur at naturally lower densities than in Canada and Alaska. 

Historic lynx data in the contiguous United States are scarce and exist primarily in the form of trapping records.  Long-term trapping data have been used to understand population trends for various species.  Trapping returns, however, may not accurately reflect population trends and data showing few lynx trapped in some years could be related to decreased trapping effort and may not indicate low populations.  These confounding factors limit our understanding of lynx population dynamics and status in the contiguous United States and preclude definitive conclusions about lynx population trends.  Data are too incomplete to infer much beyond simple occurrence (McKelvey et al. 2000b) and distribution of lynx in the contiguous United States.   Despite these difficulties, trapping data is the best information available on lynx presence throughout much of its range in the contiguous United States. 
Western Great Lakes Region
The historic and current status of lynx in the western Great Lakes region is uncertain.  The majority of lynx occurrence records in the Great Lakes region are associated with the mixed deciduous-coniferous forest type (McKelvey et al. 2000b).  Within this general forest type, the highest frequency of lynx occurrences have been reported for  Acer saccharum (sugar maple), Tilia spp. (basswood), Pinus banksiana (jack pine), P. strobus (white pine), and P. resinosa (red pine) forest types (McKelvey et al. 2000b).  These types are found primarily in northeastern Minnesota, northern Wisconsin, and the western portion of Michigan's upper peninsula. 

Although the mixed deciduous/coniferous forest covers an extensive area in this region, it may be marginal habitat for lynx because it is a transitional forest type at the edge of the snowshoe hare range.  Habitat at the edge of hare range supports lower hare densities (Buehler and Keith 1982) that may not be sufficient to support lynx reproduction.  Furthermore, snow depths within appropriate habitat that allow lynx a competitive advantage over other carnivores (i.e., coyotes (Canis latrans)) occur only in limited areas in northeastern Minnesota, extreme northern Wisconsin, and Michigan's upper peninsula.  
Minnesota
Minnesota has a substantial number of lynx reports, primarily from trapping records (McKelvey et al. 2000b).  The lynx habitat in Minnesota is contiguous with lynx habitat in Ontario, Canada, where a consistent occurrence of lynx has been reported over the past 10 years (N. Dawson, Ontario Ministry of Natural Resources, in litt. 1999).  Researchers have debated whether lynx in this region are dispersing from Canada, are members of a resident population, or are a combination of a resident population and dispersing individuals (McKelvey et al. 2000b, R. Sando, Minnesota Department of Natural Resources, in litt. 1998).  The majority of lynx occurrence records are from the northeastern portion of the State, although dispersing lynx have been found throughout Minnesota outside of typical lynx habitat (Gunderson 1978, Mech 1980, McKelvey et al. 2000b).  Harvest and bounty records for Minnesota dating back to 1930 reveal approximate 10-year cycles in the data, with highs in the lynx cycle in 1940, 1952, 1962, and 1973 (Henderson 1978, McKelvey et al. 2000b).  During a 47-year period (1930-1976), the Minnesota lynx harvest was substantial, ranging from 0 to 400 per year (Henderson 1978). These harvest returns for Minnesota are believed to be influenced by influxes from Canada, particularly in recent decades (Henderson 1978, Mech 1980, McKelvey et al. 2000b, M. DonCarlos, in litt. 1994).  When an anticipated lynx cyclic high for the early 1980s did not occur, the harvest season was closed in 1984 (M. DonCarlos, in litt. 1994) and remains closed today.  Outside of harvest data, 76 verified lynx records exist for Minnesota (McKelvey et al. 2000b). 
Reproduction and maintenance of home ranges by lynx were documented in Minnesota in the early 1970s (Mech 1973; 1980) when the second highest lynx harvest returns in the 20th century occurred throughout Canada.  High numbers of lynx trapped in Minnesota during this period were likely due in part to immigrants from Canada (McKelvey et al. 2000b).  Lynx were consistently trapped over 40 years during cyclic lows, which may indicate that a small resident population occurred historically.  Current information is insufficient to determine whether a resident population of lynx exists in Minnesota and, if so, whether there has been a decline in numbers (USFWS 2000a). 
E.  Analysis of the Species Likely to be Affected

The following federally-listed threatened species are found in the general vicinity of the LEC area of the Superior National Forest:

Species                                                          
Status                 
Habitat               
Bald Eagle (Haliaeetus leucocephalus)
Threatened

Breeding Habitat

Gray wolf (Canis lupus)


Threatened

Critical Habitat

Canada lynx (Lynx canadensis)

Threatened

Occupied Habitat

Following informal consultation that preceded the Draft EIS, the US Forest Service determined that the array of alternatives under consideration contains elements that, if implemented, may adversely affect the lynx. 

The Service determined that increased, but temporary, human access and activities in the LEC area will be of no adverse affect on listed species other than lynx.  Increased, but temporary, access by tracked and wheeled vehicles, in non-wilderness areas previously inaccessible to such vehicles, holds a potential for adverse affect when such activity is within 100 meters of an eagle nest or a wolf den.  The provision of exclusion zones around known sites, and sites found by storm-response personnel, should adequately prevent adverse affect and preclude the need for further consultation.

Under most circumstances, the removal and reduction of fuels (downed timber) will not directly affect the above listed species.  The proposed action, however, is likely to result in an alteration of land use characteristics and, therefore, may adversely affect lynx.  

The Service concurs with the US Forest Service determination that the proposed action is not likely to adversely affect bald eagles or gray wolves and thus these species will not be considered further in this consultation.  However, the Service also concurs with the determination of the US Forest Service that the array of alternatives under consideration within this project include elements, particularly snow compaction on roads and trails, that are likely to adversely affect lynx. 
III.  ENVIRONMENTAL BASELINE 

A.  Description of the Action Area and Status of the Canada Lynx in the Action Area
The LEC action area is located in St. Louis County, approximately 12 miles northeast of Cook, Minnesota (see page 1-5 of the Draft EIS for legal description of the action area).  Along with the immediately adjacent land sections, the action area approximates the size of one home range for lynx in the southern boreal forests of North America [see section II(B)].  The action area is adjacent to the BWCAW, the area that lynx most likely inhabit in Minnesota (DonCarlos 1994).  

The action area is predominately forested.  Upland hardwoods comprise approximately 80% of the forested cover types and are dominated by aspen.  Intermixed within these stands are birch, jack pine, white pine, white spruce, and balsam fir.  Small inclusions of birch/balsam fir are found in the dry, well-drained sites, while black ash is found in the wet, poorly drained sites.  Lowlands comprise 20% of the forested cover types and are dominated by black spruce.  Due to the damage caused by the July 1999 storm, the majority of the forested stands in the northern portion of the action area are of a very young age.  The southern portion of the action area was only lightly impacted by the storm and is predominately older, mature stands over 60 years old.

Little research has been conducted on the lynx in Minnesota and the historical distribution of lynx is known primarily through trapping records.  While this information is limited, it constitutes the local portion of the "best available scientific and commercial information" available for this consultation.  Even at its cyclical peaks, the lynx population density in Minnesota is believed to have been low relative to lynx densities in the taiga (mid to north latitudes of Canada and virtually all of Alaska).  A joint effort by the Service, the US Forest Service, and the University of Minnesota initiated fall and winter surveys for lynx in 1999.  No lynx have been detected to date, however, surveys conducted thus far have covered limited areas and further surveys are necessary to determine presence or absence, and population trends of lynx in northern Minnesota.  No surveys have yet been conducted in the action area.

The action area, on average, has deep uncompressed snow on the ground for at least three to four months of the year (Kuehnast et al. 1982).  Deep, uncompressed snow allows the lynx to have a competitive advantage over coyotes and bobcats (Buskirk et al, 2000a, 2000b).  Lynx habitat in northeastern Minnesota, including the action area, is contiguous, by way of an undeveloped corridor, with the boreal forest in Ontario, where trapping records demonstrate consistent occurrence of lynx over the past 10 years (N. Dawson, Ontario Ministry of Natural Resources, in litt. 1999).  

There are recent verified records from Minnesota of two lynx in 1992 and one in 1993 (M. DonCarlos, in litt. 1994).  Furthermore, Minnesota trapping data from the past twenty years have been reported from areas surrounding the action area (see Appendix A).   Based on these trapping records, the continuity of the action area with occupied lynx habitat in Canada, and the suitability of lynx and snowshoe hare habitat in the action area, for the purposes of this biological opinion, the Service has determined that it is likely that lynx inhabit the action area. 
B.  Factors Affecting Canada Lynx(s Environment in the Action Areatc \l2 "B.  Factors Affecting Canada Lynxs Environment in the Action Area
1.  Canopy Damage Due to Storm
The large areas of wind-felled trees in the northern portion of the action area may provide improved denning habitat for lynx.  In the Draft EIS, the US Forest Service states that even with the removal of substantial amounts of downed timber through salvage or prescribed fire, this component would still be in abundance on Federal land.  In addition, the areas that are not salvaged will likely have an increase in conifer regeneration with vegetation and structural components, such as high stem densities, that benefit snowshoe hare populations.

2.  Federal Actions Affecting Canada Lynx: Existing Roads and Trails
The LEC area was extensively logged around the turn of the century and in the 1920's.  In addition, about 90 acres of black spruce was harvested in the 1940's.  Records indicate that access used for this logging was by sled, across temporary winter ice roads.  Only subtle traces of these routes can be found now (USFS 2000a).  The action area was never permanently roaded after these initial logging efforts.  

Road building for timber harvest has occurred between 1997 and 1999 on Federal, state, county, and private lands in the LEC area.  The 29.1 miles of winter roads that exist as a result of this project were initially intended to be temporary winter roads and public access was allowed.  In December 1998, the US Forest Service agreed to close the entire winter road system on Federal land to non-authorized motorized use in order to prevent established use patterns that may lead to snow compaction on roads and trails.

The closest public road that accesses the action area is FR 200.  This road starts at the Echo Trail and is a two-lane gravel surface road for the first 13 miles.  For the last three miles closest to the action area, this roading is a single-lane, native-material surfaced road.  FR 200 connects with the existing winter roads in the action area.  The US Forest Service (2000a) reports that FR 200 is currently used by hunters, trappers, berry pickers, timber contractors, sightseers, private landowners, and land managers.  They also state that winter roads in the action area may entice use by RMVs, even if the road is closed to all motorized use.  The US Forest Service notes that existing historic snowmobile routes in the southern portion of the action area will continue to be used and that use may increase.  Any activities that result in snow compaction on roads and trails in the action area has the potential to adversely affect lynx.


3.  State, Local, and Private Actions Affecting Canada Lynx: Timber Harvest and 

    
     Salvage

US Forest Service management activities in the action area where initiated in 1997 when they granted access to the State for purposes of timber harvest and road construction.  In the Draft EIS, the US Forest Service describes activities recently completed or still in progress by the State, the County and private landowners.  This includes construction and use of winter roads on Federal land to access state, county, and private land for both fuel reduction and timber harvest in the northern portion of the action area and timber harvest alone in the southern portion.  These are activities that cause snow compaction on roads and trails and thus may adversely affect lynx in the action area.  
In areas damaged by the storm, non-federal landowners have already harvested and salvaged approximately 1,112 acres.  Non-federal landowners will be salvaging all remaining damaged wood, about 7,980 cords, in storm-damaged areas of the northern portion of the action area.  They will also harvest 28,875 cords of green standing wood in the southern portion.  

Fuel reduction and timber harvest activities influence habitats for lynx and their prey.  Although snowshoe hares inhabit both early and later successional forests, mature and late successional forest may provide more stable habitat for a longer period (Buskirk et al. 2000).  Timber harvest can mimic natural disturbance processes, but it is not an exact ecological substitute.  In order to create early successional habitat to benefit snowshoe hare and lynx populations, considerations should include harvest unit design, selection of highly productive sites that quickly regenerate and provide desirable habitat, choice of fuels treatment practices, retention of adequate amounts of coarse woody debris, and maintenance of high stem densities in regenerated forests (Koehler and Brittell 1990).  It is unclear whether or not the timber harvest and salvaging plans of non-Federal land owners include these considerations.  
The influence of logging and fire disturbances on ecosystem sustainability is controversial.  A recent  study on the influence of logging, fire and forest type on biodiversity and productivity in southern boreal forests (Reich et al. 2000), addresses this issue by comparing 2,000 plots in 80 forest stands in northern Minnesota.  Diversity in older forests is often presumed to be high, and therefore is frequently used as a standard of comparison.  Species composition, however, shifts naturally during stand development, and thus comparisons of younger post-logged stands to older post-fire or post-windthrow stands are confounding.  Mature stands are slightly more diverse in canopy trees and less diverse in herbaceous species than younger stands.  Whether stands are initiated by logging or fire, composition within a forest type tends to converge by approximately 30 years after the disturbance (Reich et al. 2000).   

Reich et al. (2000) found that young stands that are established post-logging have higher vascular plant diversity than those post-fire.  They found no evidence of differing species diversity (including canopy tree, shrub, herbaceous and bryophyte species), composition, productivity, or nitrogen cycling in forest stands of comparable age and forest type that originated after logging compared to after wildfire.  There is, however, evidence that logging has increased the proportional dominance of aspen on a landscape level (Reich et al. 2000).

Reich et al. state that stands of the same type that are established following logging versus fire do not appreciably differ in composition or in the numbers, abundances, and types of species that were rare or common (Reich et al. 2000).  They further state that sustainability of diversity, fertility, and productivity at the stand-scale are not adversely affected by logging as compared to fire-regenerated stands and prescribed fire and timber harvests that are designed to mimic wildfires leave areas of relatively undisturbed legacy patches to assure re-invasion of indigenous habitats (Reich et al. 2000).
IV.  EFFECTS OF THE ACTION
A.  Factors to be Considered and Canada Lynx Response to the Proposed Action
Most forest types in the Great Lakes Region that are likely to contain lynx habitat are in private, state, or county ownership (USFWS 2000a).  Timber harvest is prevalent on these lands and, along with fire suppression, may be affecting lynx and prey habitat.  These land management activities may have regional or local impacts that are not amenable to the persistence of lynx.  Thus, as stated by the Service in the final rule to list the lynx (USFWS 2000a), it is imperative that lynx, snowshoe hare, and alternate prey populations be supported by habitat on Federal lands into the future to ensure the persistence of lynx in the contiguous United States.  

As stated previously (see section I ( Conservation Measures), the LCAS was jointly developed by the US Forest Service, BLM, NPS, and the Service to address the issue of lynx conservation of Federal land.  A Conservation Agreement between the Service and the US Forest Service  recognizes the LCAS as the basis of the most up-to-date management recommendations for section 7 consultation and project planning.  Formal programmatic consultation for the US Forest Service and BLM programmatic plans (Plans), was completed with issuance of a Biological Opinion by the Service on October 25, 2000.  The Biological Opinion concludes "that most agency actions in lynx habitat that are in compliance with standards in the LCAS would either have no effect on lynx or would not likely adversely affect lynx."  The Biological Opinion also states, however, that any actions implemented under the Plans and the CA that may adversely affect lynx would require section 7 consultation. 

1.  Fuel Reduction and Timber Harvest
In the Draft EIS, the US Forest Service states that they developed criteria to evaluate lynx habitat in compliance with the LCAS when planning fuel reduction activities for the action area.  This includes consideration of foraging habitat for snowshoe hare, foraging habitat for red squirrel, denning habitat for lynx, and secondary habitat for lynx, including travel corridors.  They further state that fuel reduction on Federal and non-federal land in the action area would have a positive impact on lynx habitat in the future.  By following the guidelines for timber harvest and fuel reduction outlined in the LCAS, the US Forest Service states that regenerating stands would provide habitat for snowshoe hare within 2 to 3 years following harvest [see also section III(B)(3)].  Although removal of large woody debris during the salvage process would reduce denning habitat for lynx, not all of the large woody debris would be removed because much of it is too extensively damaged to salvage and areas that were only slightly affected by the storm will not be salvaged.  The US Forest Service states that denning habitat is not a limiting factor for lynx in the action area.

2.  Forest Roads and Trails
When the proposed rule was written to list lynx as federally threatened, the existence, density, and human use of unpaved forest roads was believed to negatively impact resident lynx populations by causing displacement or avoidance by lynx and degradation of lynx habitat.  Evidence now available indicates that lynx tolerate some level of human disturbance (Staples 1995, Aubry et al. 2000, Mowat et al. 2000).  No evidence exists that human presence necessarily displaces lynx.  Recent analyses on the Okanogan National Forest in Washington indicate that lynx show no preference or avoidance of forest roads, and that road density in general does not appear to affect lynx habitat selection (McKelvey et al. 2000c).  This study, however, did not address the potential indirect effects of roads on habitat quality or suitability for lynx, such as winter road use and snow compaction, which may adversely affect lynx by expanding the range of potential competitors into lynx habitat. 
a.  Increased access for sympatric predators due to snow compaction on roads and trails
While there appears to be no information demonstrating that use of forest roads during summer negatively impacts resident lynx populations, compacted snow on roads and trails facilitate the movement of coyotes and bobcats into formerly inaccessible deep snow habitats occupied by lynx in winter.  Lynx are adapted for hunting in deep snow due to their morphological advantage of being able to walk on snow rather than sink into it as do species with higher foot loads, such as the coyote, bobcat, or mountain lion (Murray and Boutin 1991, Buskirk et al. 2000a).  In the final rule to list the lynx as threatened (USFWS 2000a), the Service stated that displacement or elimination of lynx when competitors (e.g., bobcat, coyote) expand into lynx range (Parker et al. 1983, Quinn and Parker 1987) is a significant threat to the contiguous United States distinct population segment (DPS) of lynx.  The issue regarding the range wide significance of the impact of snow compaction on roads and trails in lynx habitat remains unresolved and of concern because there has not been sufficient research conducted on the subject.  Information is available, however, on the behavior of other carnivores that may compete with lynx for limited prey.  This information allows us to make some inferences about the possibility of such competition and its impact on lynx as a result of certain human activities.   

The LEC area, on average, has deep uncompressed snow on the ground for at least three to four months of the year (Kuehnast et al. 1982).  Deep uncompressed snow allows lynx to have a competitive advantage over coyotes and bobcats (Buskirk et al. 2000a, 2000b).  Historically, interactions between lynx and potential competitors were limited by snow depths (Buskirk et al. 2000).  The compaction of snow on roads and trails, however, may allow competing species to occupy areas that would not otherwise be accessible (Buskirk et al. 2000).  Available information suggests that in co-occupied habitats lynx hunt in the undisturbed snow areas, whereas competing species, such as bobcats (Bailey 1974, McCord 1974, Fuller et al. 1985, Litvaitis et al. 1986, Koehler and Hornocker 1989) and coyotes (Murray et al. 1994), tend to hunt along roads and trails or other openings where snow depth is less and/or snow density is greater due to melting or compaction.  For instance, several reports describe coyotes accessing deep snow areas by moving along paths, roads, and snowshoe hare trails where snow is compacted (Bider 1962, Ozoga and Harger 1966, Murray et al. 1995).  

Available information indicates that lynx may be affected by interference (Litvaitis 1992, Buskirk et al. 2000) and exploitation (Litvaitis 1992, O(Donoghue et al. 1998) competition with sympatric predators.  Interference competition (Case and Gilpin 1974) occurs when one species acts aggressively toward another, denying it access to a resource.  Interference competition appears to be capable of influencing carnivore populations to remarkable degrees, even driving the subordinate species to local or regional extinction (Buskirk et al. 2000).  There is some evidence that both bobcats (Parker et al. 1983) and coyotes (Nunley 1978, Livaitis and Harrison 1989) can exclude lynx from an area.  Exploitation competition (Litvaitis 1992) occurs when other species use resources to an extent that limits the fitness of a competing species.  Lynx may be particularly vulnerable to this type of competition because they are so dependent upon one prey species.  Studies have shown that when hare densities decline, the lower quality diet provided by alternate prey species causes sudden decreases in the productivity of adult female lynx and decreased survival of kittens (Nellis et al. 1972, Brand et al. 1976, Brand and Keith 1979, Poole 1994, Slough and Mowat 1996, O'Donoghue et al. 1997).     

Wolves, coyotes, and bobcats are present in northern Minnesota and may compete with lynx.  While cougars are also potential competitors with lynx, their population numbers are probably extremely low in Minnesota.  Wolves are reported to be at medium to high levels on the US Forest Service (E. Lindquist, US Forest Service, pers. comm.).  Although wolves have been reported to kill lynx, Buskirk et al. (2000) state that more likely, the primary effect of gray wolves on lynx populations is the reduction of coyotes through interference competition.  Available information, however, indicates that coyotes and wolves do coexist with partially overlapping home ranges and temporal and spatial separation (Carbyn 1982, Paquet 1991, Thurber 1992, Arjo and Pletscher 1999).  Therefore it is likely that wolves would not entirely exclude coyotes from an area.  Coyote presence has been documented in northern Minnesota (Dexter 1999), however, the US Forest Service reports (2000a) that population levels are very low in the action area at this time.  Trapping records from Canada and Minnesota indicate the northern-most extension of bobcat range ends near the US/Canadian border and that population levels are relatively low in northern Minnesota.  Bobcats, however, have been trapped in land sections adjacent to the action area within the past twenty years (see Appendix A).

The LCAS states the following in regard to lynx, bobcat, and coyote habitat in northern Minnesota:

In contrast to the western US, snow depth probably does not limit the distribution of bobcats and coyotes within the more southerly portions of the Great Lakes Geographic Area.  Deep snow accumulation occurs in northeastern Minnesota, extreme northern Wisconsin, and the Upper Peninsula of Michigan.  Within portions of this area, extensive road and trail systems are in place, and current winter use may facilitate coyote and bobcat movement.  A possible exception to this situation occurs within the BWCAW and other northern portions of the Superior National Forest in northeast Minnesota.  In this area, the combination of snow depth and a lack of trails and roads may allow the lynx to retain a competitive advantage.

Many studies have documented snowshoe hare to be a primary prey species of both coyotes (Todd et al. 1981, Todd and Keith 1983, Parker 1986, Voigt and Berg 1987, O(Donoghue et al. 1998) and bobcats (Major 1983, Toweill 1986) in the boreal forest.  However, these predators are able to acquire a greater variety of prey in the absence of snowshoe hare and therefore may be more likely to persist in areas where snowshoe hare population levels are low. 

In the Great Lakes area, population levels of snowshoe hare are believed to cycle with a periodicity of eight to ten years (Keith 1963, Keith and Windberg 1978, Wolff 1980) with two- to 25-fold amplitudes (Hodges 2000).  Harvest and sighting records, however, indicate that populations in Minnesota have been particularly low in the last 20 years and there is not a clear trend toward a population peak at this time.  Snowshoe hare densities in the action area may be marginally suitable for supporting lynx.  US Forest Service biologists consider snowshoe hare populations in the action area to be at low to medium levels, but suggest numbers may increase in the near future due to the increased cover provided by downed trees in the action area and the BWCAW (E. Lindquist, USFS, pers. comm.).  In general, snowshoe hare densities are low in the lower 48 States compared to Canada and Alaska (Aubry et al. 2000). 

In areas of low hare density, predators, such as coyotes and bobcats, have an advantage over lynx due to their more diverse prey base, which increases their likelihood of persistence when hare populations are low.  Lynx have an advantage over other predators in the winter in areas of deep snow due to their morphological adaptations to hunting snowshoe hare in these areas.  While morphological differences may cause coyotes and bobcats to be spatially segregated from lynx by snow conditions, this separation may break down where human modifications to the environment increase access to deep snow areas for these competing species (Koehler and Aubry 1994, USFS et al. 2000, Buskirk et al. 2000).  But for the proposed action these species might not be capable of persisting during the winter in the action area.  Interspecific competition may be of particular importance in the action area, where low snowshoe hare density may already be limiting to lynx populations and even small reductions in the amount of snowshoe hare may affect habitat suitability for lynx.   The Service believes that the proposed action will lesson the competitive advantage that lynx have over other predators, in an area the size of one lynx home range, due to winter use of 48.49 miles of roads and trails in the action area, which had no roads and few trails prior to initiation of forest management activities in 1997. 

b.  Increased access for humans and potential increase in hunting/trapping pressure
In the proposed rule to list the lynx as threatened, the Service stated that increasing ease of human access into forests increased the vulnerability of lynx to intentional or unintentional shooting and trapping (Todd 1985, McKay 1991, Koehler and Aubry 1994).  A few lynx are taken during legal trapping and hunting for other species, even when lynx seasons are closed (McKay 1991, Staples 1995, Wydeven 1998, M. DonCarlos in litt. 1994).  In the Biological Evaluation, the US Forest Service states that there are currently moderate levels of recreation occurring in the action area, including hunting and trapping.  They also state that increased human activity in the action area may lead to negative impacts on lynx, both direct (e.g., unintentional trapping) and indirect (human take of lynx prey).  The Service is concerned about the loss of lynx through legal or illegal trapping and shooting but do not believe that these activities pose a significant threat to lynx in the action area at this time because we anticipate low levels of hunting and trapping.  Anecdotal reports from Minnesota Conservation Officers that have jurisdiction in the action area indicate that hunting and trapping pressure is currently low in the action area and levels of trapping have been reducing statewide due to poor fur markets (E. Lindquist, USFS, pers. comm.).  This evaluation should be reexamined in five years.     

3.  Duration and Disturbance Frequency, Intensity and Severity of the Proposed 

     Action
The proposed action allows for existing and new winter corridors to become a permanent part of the US Forest Service road system, to be used intermittently if requests for access are granted by the US Forest Service.  The US Forest Service will grant requests for access to several applicants as part of the proposed action.  These access grants, along with the rest of the proposed action, will be limited in extent to approximately 5 years, at which time all new requests for permits or extensions of existing permits for access into the action area are subject to further consultation with the Service.  It is likely that the US Forest Service will plow the winter roads in the action area for use in each of the next 5 winters, beginning with the winter of 2000-2001.  The history of applications for access, and the permits granted in this area over the last 5 years suggest that requests for access will continue into the future (see section V).

The total density of roads and trails included in the proposed action is 2.03 miles per square mile.  The US Forest Service has stated that it is unlikely that all of these roads and trails will be used every winter.  If only a portion of the proposed roads and trails in the action area are used in any given winter, the density of winter corridors that are subject to snow compaction due to winter use would be lower for that season.  The LCAS states that on Federal lands in lynx habitat, no net increase in groomed or designated over-the-snow routes and snowmobile play areas by LAU should be allowed in order to maintain the natural competitive advantage of lynx in deep snow areas.  While the LCAS further states that winter logging activity is not subject to this restriction, it also guides forests to (determine where high total road densities (>2 miles per square mile) coincide with lynx habitat, and prioritize roads for seasonal restrictions or reclamation in those areas.(
V.  CUMULATIVE EFFECTS
Cumulative effects include the effects of future state, tribal, local or private actions that are reasonably certain to occur in the action area.  Further Federal actions are not considered in this section because they require separate consultation pursuant to section 7 of the Act. 

The US Forest Service states in the Draft EIS that the primary cumulative effect of a long-term intermittent-use road system in the action area would be that continued use of the corridor may lead other landowners in the area to seek access to their land.  The US Forest Service has stated that the cost of reopening the winter road corridor and then closing it again after each operating season would be in the range of $14,300 to $17,700 and thus may limit requests for access.  They also state that in terms of timber harvest, to ensure a reasonable profit, it would be necessary to harvest at least 200 acres.  

Creation of winter road corridors in the action area may potentially lead to requests from land owners to develop an all-season road system.  Maintaining and developing the main winter road corridors could encourage other landowners to request approval to construct additional winter access roads to their land.  This could result in a substantially higher road density in the area than is currently proposed.  

The history of applications for access, and the permits granted for this area over the last 5 years suggest that requests for access will continue into the future.  Additional requests for access would be subject to further consultation and environmental documentation.  It is reasonable to assume that winter road and RMV trail use is likely to continue and be indefinite in duration.  

Continued intermittent use of the winter roads would allow general non-motorized public recreational use of the roads, such as hunting, hiking, skiing, snow-shoeing, and dog sledding. 

The US Forest Service also states that winter roads can entice use of RMVs during the winter even if the road is closed to all motorized traffic.  With RMV use growing regionally, this could be a source of snow compaction on roads and trails in the area.  The US Forest Service states that the historical snowmobile routes in the area will continue to be used and that their use could increase.

VI.  CONCLUSION
After reviewing the current status of lynx, the environmental baseline for the action area, the effects of the proposed action and the cumulative effects, it is the Service(s biological opinion that the action, as proposed, is not likely to jeopardize the continued existence of the contiguous United States distinct population segment (DPS) of the Canada lynx.  No critical habitat has been proposed for this DPS, therefore none will be affected.

This action is likely to affect lynx in a relatively small part of the range occupied by the DPS, which inhabits portions of North America from Oregon to Maine.  A significant amount of potential lynx habitat in northeast Minnesota will not be affected by this action. Moreover, the occurrence of lynx in Minnesota may depend significantly on the influx of lynx dispersing from Ontario, Canada and this action will not significantly affect the ability of lynx to disperse from Canada to available lynx habitat in Minnesota, in and outside of the action area. Finally, this action is temporary. Continued access beyond the approximate 5 year duration of the action that could adversely affect lynx on the US Forest Service within the action area would require additional section 7 consultation. 

INCIDENTAL TAKE STATEMENT
Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of endangered and threatened species, respectively, without special exemption.  Take is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any such conduct.  Harm is further defined by the Service to include significant habitat modification or degradation that results in death or injury to listed species by significantly impairing essential behavioral patterns, including breeding, feeding, or sheltering.  Harass is defined by the Service as intentional or negligent actions that create the likelihood of injury to listed species to such an extent as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding, feeding or sheltering. Incidental take is defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity.  Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to and not intended as part of the agency action is not considered to be prohibited taking under the Act provided that such taking is in compliance with the terms and conditions of this Incidental Take Statement.

The measures described below are non-discretionary and must be implemented by the US Forest Service so that they become binding conditions of any grant or permit issued to applicants or permittees, as appropriate, for the exemption in section 7 (o) (2) to apply.  The US Forest Service has the continuing duty to regulate the activity covered by this incidental take statement.  If the US Forest Service (1) fails to assume and implement the terms and conditions or (2) fails to require the permittees or applicants to adhere to the terms and conditions of the Incidental Take Statement through enforceable terms that are added to the permit or grant document, the protective coverage of section 7(o)(2) may lapse.  In order to monitor the impact of incidental take, the US Forest Service must report the progress of the action and its impact on the species to the Service as specified in the Incidental Take Statement. [50 CFR (402.14(i)(3)]

AMOUNT OR EXTENT OF TAKE ANTICIPATED

The Service anticipates that this action will take lynx by significantly reducing the habitat suitability of the Little East Creek area (i.e., the action area -- 93 km2) for lynx for the duration of this action, approximately 5 years. We expect incidental take to be in the form of harm due to significant habitat modification that results in death or injury to lynx by significantly impairing essential behavioral patterns, including feeding, breeding and sheltering. Incidental take of lynx will be difficult to detect because finding a dead or impaired specimen or documenting reduced fecundity or abandonment of a home range within the action area is unlikely. 

The proposed action, as described by the USFS, includes the winter use of 19 miles of existing winter road and for the construction and winter use of 29 miles of proposed roads and trails for timber harvest and private access for approximately 5 years. This significant increase in designated over-the-snow routes is likely to result in the take of lynx by causing or exacerbating competition with bobcats and coyotes. This competition may result in a decrease in snowshoe hare density in the action area, where prey may already be limiting lynx productivity. Studies of lynx in North America have shown that when hare densities decline, dependence on alternate prey sources decreases productivity of adult female lynx and decrease survival of kittens. Competition with coyote and bobcat may also result in harm to lynx resulting from direct encounters with these two competing species.

EFFECT OF THE TAKE

In the accompanying biological opinion, the Service determined that this level of anticipated take is not likely to result in jeopardy to the DPS.  No critical habitat has been proposed for this DPS, therefore none will be affected.
REASONABLE AND PRUDENT MEASURES

The Service believes the following reasonable and prudent measures are necessary and appropriate to minimize take of Canada lynx:

1.  
Ensure that the adverse effects to lynx are avoided or minimized after the conclusion of the proposed action.

2.  
Ensure that the roads and trails are not used outside of the scope of the proposed action, to the extent practicable.

3.
Improve the knowledge of lynx and their prey in the action area.

TERMS AND CONDITIONS





To be exempt from the prohibitions of section 9 of the Act, the US Forest Service must comply with the following terms and conditions. These terms and conditions implement the reasonable and prudent measures described above and outline reporting and monitoring requirements. These terms and conditions are non-discretionary.
1.  
The US Forest Service will complete the proposed action, as described in the Draft EIS, within approximately 5 years.  All new requests for permits or extensions of existing permits for access into the action area are subject to further consultation with the Service.  

2.  
The US Forest Service will limit construction and use of winter roads on Federal land to authorized use, as described in the Draft EIS, when the ground is sufficiently frozen during the normal winter operating season of November 15 to March 31.

3.  
At the end of each operating season, the US Forest Service will physically close Federal portions of all winter roads in the action area, as outlined in Appendix B of the Draft EIS. 

4.  
The US Forest Service will prohibit unauthorized motorized use of the road corridor on Federal land by means of legal and physical closure.  The US Forest Service will post and sign the road corridor as legally closed to all unauthorized motorized use at the northern entrance to the action area and at the Wolf Lake portage.

5.  
The US Forest Service will ensure that a gate at or near the entrance to the action area will be closed and locked in order to prohibit unauthorized use.  For efficiency and safety, it would be reasonable for the gate to remain open when authorized vehicles are frequently moving in and out of the action area.  

6.  
The US Forest Service will monitor use of the action area at least twice monthly for the life of the project (approximately 5 years).  At any time the gate is open, the US Forest Service will directly or indirectly monitor for unauthorized use.  During the first winter of use, US Forest Service personnel who have direct contact with law enforcement authorities will monitor the winter road at least 2 days per week.  The US Forest Service will provide an annual summary report to the Service of activities in the action area, specifically those activities that may result in an adverse impact on the Canada lynx. 

7.  
The US Forest Service will conduct systematic surveys for lynx and snowshoe hare in and near the action area.  The surveys will continue for three years, at which time the need for additional surveys will be reevaluated in coordination with the Service.  In addition, the US Forest Service will document available records of lynx, their prey, and competing carnivores in the action area.  The US Forest Service will provide an annual summary report of this information to the Service. 

The Service believes that lynx will be taken as a result of the proposed action by degrading habitat suitability for lynx by allowing the winter use of 48 miles of winter roads and trails for approximately 5 years within the action area, which approximates the area of one lynx home range.  The reasonable and prudent measures, with their implementing terms and conditions, are designed to minimize the impact of incidental take that might otherwise result from the proposed action.  If, during the course of the action, this level of incidental take is exceeded, such incidental take represents new information requiring reinitiation of consultation and review of the reasonable and prudent measures provided.  The Federal agency must immediately provide an explanation of the causes of the taking and review with the Service the need for possible modification of the reasonable and prudent measures.
CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the purposes of the Act by carrying out conservation programs for the benefit of endangered and threatened species.  Conservation recommendations are discretionary agency activities to minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to help implement recovery plans, or to develop information.

1.
After timber harvest, manage regenerating forest stands to benefit snowshoe hare populations, as appropriate and consistent with other ecosystem considerations.

In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or benefitting listed species or their habitats, the Service requests notification of the implementation of any conservation recommendations.
REINITIATION NOTICE ( CLOSING STATEMENT

This concludes formal consultation on the actions outlined in the Draft EIS.  As provided in 50 CFR (402.16, reinitiation of formal consultation is required where discretionary Federal agency involvement or control over the action has been retained (or is authorized by law) and if: (1) the amount or extent of incidental take is exceeded; (2) new information reveals effects of the agency action that may affect listed species or critical habitat in a manner or to an extent not considered in this conference opinion; (3) the agency action is subsequently modified in a manner that causes an effect to the listed species or critical habitat not considered in this conference opinion; or (4) a new species is listed or critical habitat designated that may be affected by the action. 
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APPENDIX A
Registered lynx and bobcat trapped in Minnesota from 1981 to 1999.  The trapping season for lynx has been closed since 1984.  Source: Minnesota Department of Natural Resources.  The black box (     ) approximately represents the LEC action area.

