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Introduction and Consultation History  
 
This document transmits the Fish and Wildlife Service’s (Service) Biological 
Opinion (Opinion) based on our review of the proposed Hardrock Minerals 
Prospecting permits in the Superior National Forest  in all Ranger Districts,  
Cook, Lake, Koochiching and St . Louis Counties, Minnesota ,  and its  effects on 
Canada lynx (Lynx canadensis ) and its  critical habitat  in accordance with 
section 7 of the Endangered Species Act (Act)  of 1973, as amended. Your 
December 21, 2011, request for formal consultation was  received on December 
22, 2011. The Forest  Service requested concurrence with a “may affect but not 
likely to adversely affect” determination for Canada lynx critical habitat  and a 
“likely to adversely affect” determination for Canada lynx in accordance with 
section 7 of the Endangered Species Act (Act) of 1973, as amended. As 
discussed in detail  below, we concur that  this action is  not likely to adversely 
affect designated Canada lynx cri tical  habitat , but that the action is expected to  
result  in some adverse effects to Canada lynx.  
 
The Opinion is based on information provided in the December 21, 2011, 
Biological  Assessment (USDA Forest  Service 2011a) ,  the Addendum to the 
Biological Assessment (USDA Forest  Service 2012) , the draft Environmental 
Impact Statement (USDA Forest  Service 2011b) , and other sources of 
information.  Early communication on this proposed action between the Service 
and Superior National Forest  (SNF) began on December 21, 2010, and continued 
until the BA was submitted. A draft biological opinion was  submitted to the 
Forest Service for its  review on March 5,  2012. Additional conversations 
between the two agencies are documented in electronic mail  m essages and 
telephone calls .  A complete administrative record of this consultation is on file 
at the Service’s Twin Cities Field Office.  
 

Gray Wolf 
 
The Superior National Forest  found that the proposed action may affect and is 
likely to adversely affect gray wolf (Canis lupis) and may affect but will  not 
adversely affect gray wolf critical habitat .  
 
The Gray wolf (Canis lupus ) and Gray wolf critical  habitat  were removed from 
the Endangered Species list effective  January 27, 2012.  
 

Concurrence – Canada Lynx Critical Habitat  
 
The Superior National Forest  found that the proposed action may affect but is 
not likely to adversely affect  designated Canada lynx (Lynx canadensis ) cri tical  
habitat . Critical habitat for lynx is defined as boreal forest landscapes 
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supporting a mosaic of differing successional forest stages and containing the 
following primary constituent elements (PCEs):  
 

a)  Presence of snowshoe hares and their preferred habitat conditions,  
including dense understories of young trees or shrubs tall  enough  to 
protrude above the snow;  

b)  Winter snow conditions that are generally deep and fluffy for extended 
periods of time;  

c)  Sites for denning having abundant coarse, woody debris, such as 
downed trees and root wads; and  

d)  Matrix habitat (e.g.,  hardwood forest, dry forest,  non-forest,  or other 
habitat  types that  do not support  snowshoe hares) that occurs between 
patches of boreal forest in close juxtaposition (at the scale of a lynx 
home range) such that lynx are likely to travel through such habitat 
while accessing patches of boreal forest within a home range.  The 
important aspect of matrix habitat for lynx is that these habitats retain 
the ability to allow unimpeded movement of lynx through them as lynx 
travel between patches of boreal  forest.  
 

We concur that the proposed project  is not is not l ikely to adversely affect 
cri tical  habitat for the Canada lynx. Our concurrence is based on the project’s 
compliance with provisions set  forth in the Superior National Forest  
Management Plan (Forest Plan) that were adapted from the Lynx Conservation 
Assessment and Strategy.  The programmatic Forest  Plan Biological Assessment  
(USDA 2011; USDA Forest Service 2011c) addressed the effects of the proposed 
project to the lynx PCEs; the Hardrock Minerals Prospecting Permits Project  
Biological Assessment  tiers to the Forest  Plan Biological  Assessment .  
 
The Hardrock Minerals Prospecting Permits Project  Biological Assessment  (BA) 
addressed the effects of Alternative 4 of the proposed project to the lynx PCEs. 
Specifically,  the proposed project  will not result in significant denning habitat  
loss.   Denning habitat in patches over five acres will remain well above 10  
percent in all Lynx Analysis Units  (LAU) (PCE c). Denning habitat in patches 
over five acres ranges from 28.2 percent to 74.7 percent on Superior National 
Forest land in all Lynx Analysis Units (LAU), which is well abov e the 10 
percent Forest Plan guideline  (PCE c).  The amount of unsuitable habitat for 
snowshoe hare is below 30 percent in each LAU (PCE a, b, c,  d).  Management 
activities on National Forest  lands will not change more than 15  percent of the 
lynx habitat within each LAU to an unsuitable condition within a 10-year period 
(PCE a,  c, d).  This standard may be exceeded in LAU 2 and LAU 4, however it 
is improbable since LAUs 2 and 4 are in areas of low mineral interest and are 
unlikely to have permit requests in the near future. Future permit applications in 
LAUs 2 and 4 would be analyzed to determine if this standard will  be met at that 
time.  Miles of temporary roads in any year of the 20-year life of the proposed 
project will  remain below 95 percent of the those predicted by the Forest  Plan 
(USDA 2004). Alternative 4 may increase snow compaction on temporary roads 



 

3 
 

during operations;  however , snow compacting activities would be short -term 
(PCE b).  Temporary road use would be greatest during years two  through eight 
of this proposed project and may last  longer than typical  temporary roads in the 
Forest.  However,  all  temporary roads will  be effectively closed after project 
completion (PCE b).  Road and snow-compacted trail density (PCE a, c,  d) will  
not change under the proposed project.   
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BIOLOGICAL OPINION 
 
1.  Description of the Proposed Action  
 
Alternative 4 of the Hardrock Minerals Prospecting Permits Draft Environmental 
Impact Statement (EIS) proposes to issue permits for 3 3 federal hardrock 
mineral prospecting permit applications and to approve 21 associated operating 
plans. Project activit ies include geophysical surveys; dril ling;  landing 
construction, use, closure and decommissioning ; and temporary road creation, 
closure and decommissioning.  
 
Minerals exploration under a permit and e xtension can occur within a six -year 
timeframe; however,  this timeframe can be extended to 15 years.  Since permit 
applications would be accepted for five years, the total duration of the minerals 
exploration action is estimated to be 20 years. The estimated duration of the 
geophysical  surveys,  dri lling, and the  construction, use and decommissioning of 
temporary roads, landings and sumps is 20 years.  
 
The analysis timeframe in the  Biological  Assessment is  30  years.  Although 
prospecting permits will be operable for 20 years, an addit ional 10-year period 
was analyzed to account for habitat disturbance and subsequent re -growth 
following cessation of operations.  
 
Within the project area, there are approximately 1,184,760 acres of federal 
surface ownership.  Of those, there are 470,341 acres with federal  surface rights 
with adjoining subsurface rights,  which are spread throughout most of the 
Forest’s 46 Lynx Analysis Units (LAUs).  The area of each LAU in the project  
area varies from 17 acres in LAU 44 to 29,475 acres in LAU 32. The portion of 
any given LAU within the project  area ranges from 0.7 to 87.6 percent. Only 
LAU 6 is unaffected by the proposed project.  
 
There will be no change in Operation Maintenance Level (OML) 1 through OML 
5 road mileage. Traffic volume is expected to increase on portions of  State 
Highway 1, State Highways 1/169, Forest Road 424/St. Louis County Road 623 
and Forest Road 377. Winter use of OML 1 and OML 2 roads will increase with 
this project.  Between 523 and 860 miles of temporary roads will be in use at  any 
one time over the duration of the project  across all  effected LAUs. 
 

1.1.  Description of the Action Area  
 
The action area is defined as all areas to be affected directly or indirectly by the  
proposed Federal action.  The project  area includes all National Forest  Service 
lands managed by the Superior National Forest ,  except for lands within the 
Boundary Waters Canoe Area Wilderness (BWCAW), Mining Protection Areas 
(USDA 2004, pp.  2-9), and eligible Wild River Segments (USDA 2004, pp. 3-
19). The area of potential  permitting and drilling only includes those land s 



 

5 
 

within the project  area that are under Forest Service surface ownership and 
Federal  mineral  ownership.  
 
The action was divided into two categories: 1) current mineral prospecting 
permits and their associated operating plans and 2) future mineral  prospect ing 
permits and their  associated operating plans.  LAUs were divided into four 
categories based on the interest  levels of high, moderate, low and very low. 
Data on LAUs with very low mineral  exploration interest were not presented in 
the BA because the l ikelihood of effects is considered to be discountable.  
 
The analysis area for direct and indirect  effects is the ten LAUs (LAU 9, 10, 11, 
12, 13, 16, 18, 19, 24 and 25) with overlapping areas of high mineral interest 
with current  prospecting permits and includes their associated operating plans 
(Figure 1).  Traffic volume in LAUs 7, 9, 10, 11, 18, 19 and 20 were also 
considered due to the expected traffic increase within those areas  (Figure 2).  
 

 
Figure 1.  Areas of high, moderate and low mineral interest ,  Canada lynx 
cri tical  habitat and Lynx Analysis Units (LAU) on the Superior National  
Forest,  Minnesota.  
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Figure 2.  Roads that  may see an increase in traffic due to the proposed 
Hardrock Minerals Prospecting Permits Project on the Superior National 
Forest,  Minnesota; 2 miles of State Highway 1/169, 39 miles of State 
Highway 1, 12 miles of Forest Road 377 (Tomahawk Road) and 16 miles of 
Forest Road 424/St. Louis County Road 623 (Denley Road).  

 

2.  Status of the Species  

2.1.  Canada lynx 
 
The Canada lynx in the contiguous U.S. were listed as threatened effective April  
23, 2000 [65 Federal  Register (FR) 16052, March 24, 2000].  The Service 
identified one dist inct population segment (DPS) in the lower 48 states. On July 
3, 2003, the Service published i ts Notice of Remanded Determination of Status 
for the Contiguous United States Distinct Population Segment of the Canada 
Lynx (68 Federal Register FR 40076, July 3,  2003) in which i t clarified its  
findings in the 2000 final l isting rule and reaffirmed the listing of the lynx DPS 
as threatened.  
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In 2006, the Service designated 1,841 square miles of critical habitat  for the 
Canada lynx within the boundaries of Voyagers National Park in Minnesota, 
Glacier National Park in Montana, and North Cascades National P ark in 
Washington. In February 2008, the Service proposed to revise the crit ical 
habitat  designation after questions were raised about the integrity of the 
scientific information used and whether the decision made was consistent with 
appropriate legal standards. The U.S. Fish and Wildlife Service announced a 
revised critical habitat designation for the Canada lynx, which was published in 
the Federal Register on February 25, 2009. The revised critical habitat rule 
became effective on March 27, 2009.  
 
An interagency Canada lynx coordination effort  was initiated in March 1998 in 
response to the emerging awareness of the uncertain status of Canada lynx 
populations and habitat in the contiguous United States and the onset of the 
listing process.  The Service, Forest Service, Bureau of Land Management, and 
National Park Service have participated in this effort.  As a result of those 
efforts, three products important to the conservation of Canada lynx on federally 
managed lands were produced: The Scientific Basis for Lynx Conservation 
(Ruggiero et al.  1999); the Lynx Conservation Assessment and Strategy (LCAS, 
Ruediger et  al. 2000) ; and Lynx Conservation Agreements (CA) among the 
Service and various land management agencies (see U.S. Forest Service and 
USFWS 2000). The CA promotes the conservati on of Canada lynx and its habitat 
on federal lands and identifies actions the federal  agencies agree to take to 
reduce or eliminate potential adverse effects o r risks to Canada lynx and its  
habitat . The LCAS was produced in 1999 to provide a consistent and  effective 
approach to conservation of Canada lynx on federal lands and was used as a 
basis for assessing the effects of the Forest Plan on Canada lynx.  
 
New information has become available since the LCAS was written.  Kolbe et al.  
(2007) and Bunnell et al . (2006)  published information on the effects of 
snowmobiling on lynx, and Squires and Ruggiero (2007) and Squires (2010) 
documented the importance of multilayered stand s as snowshoe hare habitat . 
Ongoing research in Minnesota and Maine has resulted in information that 
contributes to our understanding of lynx and snowshoe hares (e.g., Fuller et  al. 
2007; Homyack et al . 2007; Hoving et al.  2005; Moen et al.  2008a; Moen et al . 
2010).  
 

2.1.1.  Species Descript ion 
 
The lynx is a medium-sized cat with long legs;  large,  well -furred paws; long 
tufts on the ears; and a short tail  whose t ip is entirely surrounded by black ; the 
tips of bobcat tails are black only on the upper side  (McCord & Cardoza. 1982) . 
The lynx’s long legs and large, well -furred paws make it  highly adapted for 
hunting in deep snow. Adult males average 10 kilograms (22 pounds) in weight 
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and 85 centimeters (33.5 inches) in length (head to tail) , and females average 
8.5 kilograms (19 pounds) and 82 centimeters (32 inches,  Quinn & Parker 1987) .  

2.1.2.  Life History 
 
Lynx evidently require large areas containing boreal  forest 1 habitat . In the 
northeastern U.S., lynx were most like ly to occur in areas containing suitable 
habitat  that were greater than 40 miles 2  (Hoving 2001). The requirement for 
large areas also is  demonstrated by home ranges that encompass many square 
miles. The size of lynx home ranges varies with sex, age, abundance of prey, 
season, and the density of lynx populations (Aubry et al. 2000; Hatler 1988; 
Koehler 1990; Mowat et  al . 2000; Poole 1994; Slough & Mowat 1996) . 
Generally,  it  is  believed that larger home ranges, such as have been documented 
in some areas in the southern extent of the species’ range in the west,  are a 
response to lower-density snowshoe hare populations (Apps 2000; Koehler & 
Aubry 1994; Squires & Laurion 2000) .  
 
Long-distance movements (greater than 60 miles) are characteristic of lynx 
(Moen et  al. 2010; Mowat et al.  2000) . Lynx disperse primarily when snowshoe 
hare populations decline (Koehler & Aubry 1994; O'Donoghue 1997; Poole 
1997; Ward & Krebs 1985) . Subadult  lynx also disperse even when prey is 
abundant (Poole 1997),  presumably as an innate response to establish home 
ranges.  Lynx also make exploratory movemen ts outside their home ranges 
(Moen et  al. 2010) . Lynx are capable of moving extremely long distances 
(greater than 300 miles) (Brainerd 1985; Mech 1977; Mowat et al . 2000;  Poole 
1997).  
 
Recent studies of Minnesota lynx show that male home ranges varied between 
11 and 201 mi2 ,  and female home ranges varied between 2 and 37 mi 2  (Burdett 
2007).  Home ranges varied during the breeding season; males tended to expand 
the size of their home ranges,  presumably to search for females; female s tended 
to contract their home ranges as the birthing period approached (Burdett 2007).  
A study of radio-collared lynx in Minnesota documented approximately 40  
percent of male and female lynx making long distance movements outside of 
their home range between Ontario,  Canada and Minnesota (Moen et  al . 2010).  Of 
those lynx that made long-distance movements, females tended to move 62 -124 
miles (100-200km) and did not return to their original home range, while males 
moved 31-49 miles (50-80km) back and forth between Ontario and Minnesota 
(Moen et  al. 2010) . While topographic features may influence lynx in 
mountainous western states, lynx in Minnesota tended to move in nearly straight 
paths (Moen et al. 2010) .  
 
Snow conditions also determine the distribution of lynx (Ruggiero et al . 1999) .  
Lynx are morphologically and physiologically adapted for hunting snowshoe 
                                                 
1 The term ‘‘boreal forest’’ broadly encompasses most of the vegetative descriptions of this transitional forest type 
that makes up lynx habitat in the contiguous U.S. (Agee 2000). 
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hares and surviving in areas that  have cold winters with deep, fluffy snow for 
extended periods. These adaptations provide lynx a competitive  advantage over 
potential competitors, such as bobcats (Lynx rufus) or coyotes (Canis latrans) 
(Buskirk et al.  2000; McCord & Cardoza. 1982; Ruediger et al . 2000; Ruggiero 
et al.  1999). Bobcats and coyotes have a higher foot load (more weight per 
surface area of foot),  which causes them to sink into the s now more than lynx. 
Therefore, bobcats and coyotes cannot efficiently hunt in fluffy or deep snow 
and are at a competit ive disadvantage to lynx. Long -term snow conditions 
presumably l imit the winter distribution of potential  lynx competitors such as 
bobcats (McCord & Cardoza. 1982)  or coyotes.  
 
Canada lynx prey primarily on snowshoe hares, especially in the winter when 
they comprise 35-97 percent of the diet (Koehler & Aubry 1994) . Lynx may 
modify hunting behavior and switch to alternate prey when hare densities are 
low (O'Donoghue et  al.  1998a; O'Donoghue et  al . 1998b) . Other prey species 
include red squirrel  (Tamiasciurus hudsonicus ),  other small rodents, small 
carnivores, and birds, including ruffed grouse (Moen et  al. 2004) . Recent 
research indicates that the red squirrel  is not an important prey species for lynx 
in northeastern Minnesota (Burdett  2007; Hanson & Moen 2008) ,  similar to lynx 
in Montana (Squires & Ruggiero 2007) .  The same study (Squires & Ruggiero 
2007) found that red squirrels comprised only two percent of the winter diet of 
lynx in Montana. In Minnesota, Hanson and Moen (2008) found that snowshoe 
hare remains were found in 76  percent of the lynx scat in their study, while no 
evidence of red squirrels remains were detected.  
 
Snowshoe hares have evolved to survive in areas that  receive deep snow 
(Koehler & Aubry 1994)  and prefer conifer habitats with dense shrub 
understories that  provide food, abundant cover to escape predators,  and thermal 
protection during extreme weather (Fuller & Heisey 1986; Hodges & Sinclair 
2005; Koehler & Aubry 1994; Monthey 1986; Pietz & Tester 1983; Wirsing et 
al.  2002; Wolfe et al . 1982) . Early successional forest stages generally have 
greater understory structure than do mature forests and therefore support  higher 
hare densities (Newbury & Simon 2005; Pietz & Tester 1983) . It  may take 
several years, however, for conditions to become suitable for hares after 
disturbances,  such as clearcuts and fire.  Such areas may not be optimal unti l 15 - 
30 years after the initial disturbance, during what may be described as the 
sapling/large shrub stage – before the onset of self -thinning (Buskirk et  al . 
2000; Hoving et al . 2004; Koehler & Brittell 1990; Monthey 1986; Thompson et 
al.  1989). In central Labrador,  for example, hare densities peaked 30  years after 
clearcuts – hare densities in 30 year -old clearcuts were 37 times higher than in 
recent clearcuts (Newbury & Simon 2005) . Potvin et al.  (2005) found that hare 
densities would l ikely peak no sooner than 15 years after clearcuts in 
southwestern Quebec and that  optimal conditions took longer to develop in some 
boreal forest types (e.g., black spruce, Picea mariana ).  Peak densities may 
develop sooner in more southern forests (Newbury & Simon 2005; Potvin et al.  
2005).  
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In the northeastern U.S., lynx were most l ikely to occur in areas containing 
suitable habitat that  were greater than 100 square kilometers (km 2) (Hoving 
2001).  Studies in the southern portion of the species’ range have found average 
home ranges of 151 km 2  and 72 km2  for males and females, respectively (Aubry 
et al.  2000). Home range size is l ikely inversely related to density of snowshoe 
hare (Apps 2000; Koehler & Aubry 1994; Poole 1994; Squires & Laurion 2000) .  
 
Lynx use coarse woody debris, such as downed logs, root wads, and  windfalls, 
to provide denning si tes with security and thermal cover for kittens (Koehler 
1990; Koehler & Brittell  1990; McCord & Cardoza. 1982; Moen et al. 2008a; 
Mowat et  al . 2000; Squires et al. 2008; Squires & Laurion 2000) . Mowat et al . 
(2000) summarized lynx selection of den sites in northern Canada and Alaska: 
“….female lynx appear to select den sites in a number of forest  types in the 
North.  Lynx do not appear constrained to selec t specific stand types; rather, the 
feature that was consistently chosen was the structure at  the si te itself.  Wind -
felled trees were the most common form of protection selected by female lynx, 
although other structures such as roots and dense live vegetat ion were also 
used.” In Maine, 17 den sites have been located in a variety of stan d types,  
including 10 to 20 year-old clear-cut and adjacent residual stands (J. Organ, 
U.S. Fish and Wildlife Service,  in l itt .  1999; G. Matula, Maine Department 
Inland Fisheries and Wildlife,  in l itt .  2003).  Maine den sites are characterized 
by regenerating hardwoods and softwoods, dense understory, and abundant 
coarse woody debris (J. Organ, in litt .  1999, 2003). In Washington, lynx denned 
in lodgepole pine (Pinus contorta), spruce (Picea  spp.), and subalpine fir  (Abies 

lasiocarpa) forests older than 200 years with an abundance of downed woody 
debris (Koehler 1990). A den site in Wyoming was located in a mature subalpine 
fir/lodgepole pine forest with abundant downed logs and dense understory 
(Squires & Laurion 2000). Downed logs and overhead cover must be available 
throughout the home range of females with kittens to provide alternative den 
and nursery sites and security when lynx kittens are old enough to travel (Bailey 
1974).  Den sites found recently in Minneso ta were primarily found in low-lying 
areas with dense vertical and horizontal cover (Moen et al.  2008a).  Moen et al. 
(2008a) found that  al l den sites studied in Minnesota were associated with a 
downed tree, with disturbance area varying from 20 m2  (> 50ft2) to more than 1 
hectare (2.5 acres).  Lynx den sites consistently had lower stem density than the 
surrounding area,  with greater than 80  percent of tree stems being coniferous 
species.  Lowland conifer and upland conifer types made up greater than 70  
percent of the area within 100m of den sites and the percentage of those cover 
types decreased with greater distance from the den sites. These findings are 
consistent with Forest Service definitions  for suitable denning habitat.  
 
Lynx breed in spring, and females give birth in late May to early June to li tters 
of up to five kittens;  hare densities are correlated positively with litter size,  and 
age at first breeding is lower when hare populations are  high. During the low 
phase of the hare cycle,  few if any kittens are born (Brand & Keith 1979; Poole 
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1994; Slough & Mowat 1996) . Litter sizes may be smaller in the southern lynx 
range due to lower peak hare densities (Koehler 1990; Squires & Laurion 2000) .  
A lynx den found in Minnesota near Superior National Forest  in 2004, however, 
contained five kittens. Therefore,  although mean litter sizes may be smaller on 
the southern edge of the species’ range, large lit ter sizes do occur. Kittens wean 
at about 12 weeks after birth and stay with females during their first winter 
when they may hunt cooperatively (Quinn & Parker 1987);  family units break up 
at the onset  of breeding, about mid -March (Quinn & Parker 1987) .  
 
The most commonly reported causes of lynx mortality include starvation of 
kittens (Koehler 1990; Quinn & Parker 1987)  and human-caused mortality 
(Bailey et al.  1986; Ward & Krebs 1985) . Significant lynx mortality due to 
starvation (up to two-thirds of deaths) has been demonstrated in cyclic 
populations of the northern taiga during the first 2 years of hare scarcity (Poole 
1994; Slough & Mowat 1996) . Where trapping of lynx occurs legally,  mortality 
of adults may be almost entirely human -caused during hare population lows 
(Poole 1994). Lynx are also killed by automobiles,  disease, a nd other mammal 
species,  although the significance of these factors to lynx populations is 
uncertain (Bailey et  al.  1986; Brand & Keith 1979; Carbyn & Patriquin 1983; 
Shenk 2009; Ward & Krebs 1985) . During a lynx irruption in Minnesota in 
1971-1974 when the state allowed take by trappers,  96 percent of 128 
mortalities were caused by trapping or shooting, whereas 4 percent were kil led 
by cars (Henderson 1977). Of the 118 lynx that have died of known or suspected 
causes in Colorado since the state began reintroducing the species in 1999, 
approximately 29.7 percent  were human-induced, either through collisions with 
vehicles or by shooting, 18.6 percent died of starvation or disease/illness and 
37.3 percent  of the deaths were from unknown causes (Shenk 2009).  
 
Linear features such as roads may benefit  lynx from an energetic perspective, 
but may also have negative effects if they increase human exposure and the 
chance of incidental mortality (Moen et  al. 2010). Of the 42 lynx mortalities 
recorded in Minnesota since 2000, 13 died after being trapped, six died as a 
result  of collisions with cars, 14 died of unknown causes, six were shot,  two 
died after collisions with trains, and one was likely predated ( U.S. Fish and 
Wildlife Service, unpubl.  data). Although there is no longer legal harvest  in 
Minnesota, lynx that  travel long distances into Canada are susceptible to legal 
harvest there (Moen et al.  2010). Four of the thirteen trapped Minnesota lynx 
were taken as legal harvest in Canada.  Two collared lynx died of unknown 
causes in Canada.  
 
Buskirk et  al . (2000) suggested that  when other hare predators, part icularly 
coyotes (Canis latrans), can access lynx winter hunting areas via compacted 
snow they may compete for prey sufficiently to affect  local lynx populations, 
and study results support  that theory (Bunnell  et  al. 2006) . Buskirk et al. (2000) 
also suggested that direct  killing by coyotes,  bobca ts, and mountain lions (Puma 

concolor) could affect lynx numbers where these competitors’ ranges overlap 
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substantially with lynx; in addition, Quinn and Parker (1987) stated that “(G)ray 
wolves (Canis lupus ) will  kill  lynx that  they catch in the open.” Bobcat home 
ranges often exhibit elevational or latitudinal separation from those of Canada 
lynx, which are better adapted to deep snow. The paws of lynx support t wice as 
much weight on snow as bobcats (Quinn & Parker 1987). Bobcats are thought to 
displace Canada lynx where both felids are locally sympatric. Canada lynx 
occasionally may kil l bobcats (Giddings et al.  1998)2, although the opposite 
also has been reported.  
 
Hybridization of lynx with bobcats has been confirmed in Maine, Minnesota,  
and New Brunswick with DNA analysis (Homyack et  al . 2008; Schwartz et  al. 
2004).  The hybrid animals had external physical characteristics of both species 
(Homyack et al.  2008) .  The Superior National Forest maintains a database to 
document the genetically confirmed Canada lynx within Minnesota,  which 
includes samples from the Forest’s survey and monitoring program and other 
studies (Catton & Loch 2011) . Of the 656 samples in the database, 124 are 
individual lynx  genotypes (56 males, 67 females and one undetermined) and 17 
are individual hybrids (11 unique genotypes; three females and eight males) 
(Catton & Loch 2011). Lynx were detected in more than 10 co unties.  However, 
the majority of the lynx were detected in St. Louis, Lake and Cook Counties , 
where most of the data collection effort  has been focused (Catton & Loch 2011).  

2.1.3.  Status and Distribution  
 
Canada lynx range is associated closely with the distribution of North American 
boreal forest inhabited by snowshoe hares (Agee 2000).  It  extends from Alaska, 
the Yukon Territories, and Northwest Territories south across the United States 
border in the Cascades Range and northern Rocky Mountains, through the 
central  Canada provinces and down into the western Great Lakes region, and 
east to New Brunswick and Nova Scotia, Canada, and south into the northeastern 
United States from Maine to New York (McCord & Cardoza. 1982; Quinn & 
Thompson 1987).  
 
Within the transitional boreal forest within the contiguous United States there 
are core areas for Canada lynx in Maine, Minnesota, Montana, Washington and 
likely Idaho (68 Federal  Register 40076-40101, July 3,  2003). More generally,  
these core areas are contained within the Northeast, Great Lakes,  Southern 
Rocky Mountains,  and Northern Rocky Mountains/Cascades regions. Status of 
Canada lynx in the Minnesota/Great Lakes region is summarized below. Outside 
of Minnesota in the Great Lakes region, lynx may als o occur in Wisconsin and 
Michigan, but there is no current evidence of reproduction there and suitable 

                                                 
2 Giddings, B., W. Melquist, B. Oakleaf, and B. Bates. 1998. An assessment of lynx in the northern Rocky 
Mountains: a response to the U.S. Fish and Wildlife Service’s request for information concerning the proposed rule 
to list the contiguous U.S. population of lynx as a threatened species. Montana Fish, Wildlife, and Parks, Helena. 
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habitat  is  limited and disjunct from occupied habitat  in Minnesota and Canada 
(68 Federal Register 40076-40101, July 3,  2003).  
 

2.1.3.1.  Minnesota/Western Great Lakes Region 
 
In Minnesota, recent and historical lynx records are primarily in the 
northeastern part  of the state, especially in the Northern Superior Uplands 
Ecological Section. Historically,  this area was dominated by red pine ( Pinus 

resinosa) and white pine (P. strobus ) mixed with aspen (Populus spp.), paper 
birch (Betula papyrifera ),  spruce, balsam fir (A. balsamifera ) and jack pine (P. 

banksiana) (Minnesota Department of Natural Resources [Minnesota DNR] 
http://www.dnr.state.mn.us/ecs/212L/index.html, accessed July 29, 2011).  
Unlike elsewhere within the Great Lakes and Northeast regions, most lynx 
habitat  in northeastern Minnesota is  on public lands, particularly the Superior 
National Forest . Mixed deciduous -boreal  forest suitable for lynx habitat  
encompasses most of the Superior National Forest , which has been mapped into 
Lynx Analysis Units to promote lynx management under the SNF Land and 
Resource Management Plan (USDA 2004).  
 
Harvest  and bounty records for Minnesota, which are available since 1930, 
indicate approximate 10-year population cycles,  with highs in 1940, 1952, 1962, 
and 1973 (Henderson 1977; McKevley et al.  in Ruggiero et  al.  1999) . Lynx 
abundance in Minnesota appears to be directly related to population levels in 
nearby Canada (Mech 1980). Based on trapping records, lynx abundance in 
Minnesota appears to lag fluctuations in Manitoba,  Ontario, and Saskatchewan 
by about three years (McKelvey et al. in Ruggiero et al . 1999) . During a 47-year 
period (1930–1976) before cessation of legal harvest , the Minnesota lynx 
harvest ranged from 0 to 400 per year (Henderson 1977) and lynx were captured 
in the state through periods presumed to represent bo th population highs and 
lows.  
 
In the 1990s, there were only five verified records of lynx in Minnesota (M. Don 
Carlos,  Minnesota Department of Natural  Resources, in litt .  1994; S. Loch, pers. 
comm. 2006).  Beginning in about 2000, Minnesota lynx numbers ev idently 
began to rebound. Genetic analyses of scat and hair samples collected primarily 
along lynx snow trails and t issue samples from dead specimens and live 
captured lynx have confirmed presence of the 124 unique lynx genotypes (56 
males,  67 females and one undetermined) and 17 individual lynx-bobcat hybrids 
(11 unique genotypes; three females and eight males) in Minnesota since 2000 
(Catton & Loch 2011). Lynx were detected in more than 10 counties.  However, 
the majority of the lynx were detected in St. Louis, Lake and Cook Counties , 
where most of the data collection has been focused (Catton & Loch 2011).  This 
number represents only a subset  of the actual number of lynx that have been 
present in the state since 2000, which is unknown. 
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Lynx researchers have confirmed at  least  nine lynx dens in Minnesota by 
following the activities of radio-collared females in the years 2004 -2006 (R. 
Moen, Natural Resources Research Institute,  Duluth, MN, pers. comm. 2006). 
Moen et al.  (2008a) located kittens every year in which females were radio -
collared, totaling 33 kittens from 10 litters from 2004 through 2007.  
 
Snowshoe hare harvest in Minnesota (the only available long -term index to hare 
abundance in the state) shows a very inconsistent pattern from 1941-2000. Hare 
abundance, as indicated by harvest, peaked in the early 1940s and 1950s along 
with lynx harvest,  but not in the early 1950s or 1960s. In contrast,  hare harvest 
was double any previous year from 1977 -1980, yet  lynx did not increase.  Based 
on surveys in northern Minnesota,  snowshoe hare numbers are currently high 
(Erb 2009).  
 
Canada lynx may not be legally trapped in Minnesota,  where they are a 
protected species, but at  least 17  lynx have been captured incidentally i n recent 
years by trappers in pursuit of other species – nine of these lynx died as a result  
(U.S. Fish and Wildlife Service (USFWS), Bloomington, Minnesota,  unpubl. 
data).  
 
In previous biological opinions for federal actions that  are ongoing in 
Minnesota,  the Service anticipated various levels of take. These anticipated 
levels of take are described below, along with the actual recorded take that  may 
be ascribed to each action. The Service monitors all  known take and mortality of 
lynx in Minnesota in cooperation with the Forest  Service.  
 
• 2004 - Up to two lynx per year, but no more than 20 in total , over the 15 years 
after the approval of the Revised Land and Resource Management Plans,  
Chippewa and Superior National Forests.  These plans were approved in Jul y 
2004. Thus, the Service has anticipated that  this take would occur between July 
2004 and July 2019. Thus far, only one incidental  take may be ascribed to the 
Forest Service’s implementations of these plans – a lynx was killed by an 
automobile in April  2005 on the Superior National Forest.  
 
• 2005 - Trunk Highway 371 North, Federal  Highway Administration – One over 
a 30-year period (2005-2035). Thus far, no take may be ascribed to this action. 
2005 - Trunk Highway 1, Federal Highway Administratio n – Up to three lynx, 
over a 30-year period (2005-2035). Thus far,  no take may be ascribed to this 
action.  
 
• 2005 - Trunk Highway 53, Federal Highway Administration - Three lynx over 
the life of the project, a period of approximately 30 years from the start of 
project construction. Thus far,  no take may be ascribed to this action.  
 
• 2006 - Clean Water Act permit for the discharge of dredged or fill  material 
into navigable waters by Northshore Mine, U.S. Army Corps of Engineers – One 
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lynx during the ten year project  period (2006-2015). Thus far,  no take may be 
ascribed to this action.  
 
• 2007 – Paving of Forest Road (Denley Road),  in St. Louis and Lake Counties, 
Minnesota, Superior National Forest  -  One lynx killed by a vehicle as frequently 
as once every 10 years,  on the 10.4 miles of FR 424 to be reconstructed. Thus 
far,  no take may be ascribed to this action.  
 
• 2007 - Mittal Steel,  Minorca Mine Inc. East Reserve Project , U.S. Army Corps 
of Engineers -  One lynx killed by a vehicle once every 16 years in the action 
area. Thus far,  no take may be ascribed to this action. Collectively,  we 
anticipate that these actions would result in the take of approximately three lynx 
per year within their combined action areas in Minnesota. In addition, during 
the approximately seven years during which the Service has collected lynx 
mortality data in Minnesota it  has recorded the deaths of 24  lynx due to human 
causes (one of these was anticipated by a biological  opinion).  
 
• 2009 – Mesabi Nugget, U.S. Environmental  Protection Agency – One lynx 
killed by a vehicle during the 30-year project period. Thus far,  no take may be 
ascribed to this action.  
 
• 2011 – Continued Implementation of the Revised Superior National Forest 
Land and Resource Management Plan , U.S. Forest Service –One lynx per year 
over the life of the Forest Plan of ten years.  Thus far, no take may be ascribed 
to the continued implementation of the Superior National Forest Plan.  
 
Collectively,  we anticipate that  these actions would result  in the take of 
approximately three lynx per year within their combined actions areas.  
 

2.1.3.2.  Northeast 
 
As it  did historically, the boreal forest of the Northeast currently exists 
primarily in Maine where habitat  is currently optimal and a resident,  breeding 
population of lynx occurs. Maine’s lynx population is directly connected to 
substantive lynx populations and habitat in southeastern Quebec and New 
Brunswick, Canada. Lynx numbers in Maine apparently increased between 1999 
and 2003, coinciding with regeneration of forest clearcut in t he 1970’s and 
1980’s and high numbers of lynx in nearby Quebec (Hoving et  al . 2004).  The 
potential exists for lynx to occur in New Hampshire because of its  direct  
connectivity with Maine, and we presume they currently occur there. Lynx in 
Vermont have always existed solely as dispersers. Lynx occurring in New York 
since 1900 have been dispersers.  
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2.1.3.3.  Northern Rocky Mountains/Cascades  
 
In this region, the majority of lynx occurrences are associated at  a broad scale 
with the “Rocky Mountain Conifer Forest.” Within this type, most of the 
occurrences are in moist Douglas fir (Pseudotsuga menziesii ) and western 
spruce/fir forests (McKelvey et al.  in Ruggiero et  al. 1999) . Most of the lynx 
occurrences are in the 1,500-2,000 meters (4,920-6,560 feet) elevation class 
(McKelvey et al. in Ruggiero et al . 1999) . These habitats are found in the Rocky 
Mountains of Montana, Idaho, eastern Washington, and Utah, the Wallowa 
Mountains and Blue Mountains of southeast Washington and northeastern 
Oregon, and the Cascade Mountains in Washington and Oregon. A substantial  
proportion of the verified lynx occurrences in the United States and confirmed 
breeding are from this region. The boreal  forest of W ashington, Montana, and 
Idaho is contiguous with that in adjacent British Columbia and Alberta,  Canada.  
 
The Northern Rocky Mountains/Cascades Region supports the most viable 
resident lynx populations in the contiguous United States,  while recognizing 
that , at best, lynx in the contiguous United States are naturally rare. Strong 
evidence exists to support the presence of resident lynx populations distributed 
throughout much of the forest types considered lynx habitat in Montana and 
Washington. Resident lynx  populations probably exist in contiguous habitats in 
Idaho and northwestern Wyoming. Lynx have probably always occurred 
intermittently in Oregon and Utah, although the historical or current presence of 
resident populations in either of these States has no t been confirmed.  
 

2.1.3.4.  Southern Rocky Mountains  
 
It  is  unclear whether lynx in this region historically occurred as a resident 
population or if historic records were of periodic dispersers.  If a resident lynx 
population occurred historically in the Southern Rocky Mountains, then this 
native population has been lost.  Isolation from potential  source populations may 
have led to the extirpation of lynx in this region. Although habitats in the 
Southern Rockies are far from source populations and more isolated, it  is still  
possible that dispersers could arrive in the Southern Rocky Mountains during 
highs in the population cycle.  
 
From 1999 through 2006, the Colorado Division of Wildlife (CDOW) 
reintroduced 218 lynx from Canada and Alaska into southwestern Colorado 
(Shenk 2009). No lynx were released in 2007, 2008 or 2009.  As of August 2009, 
CDOW was tracking 37 of the released animals and had confirmed 118 
mortalities (Shenk 2009). Reproduction was first documented in 2003 when six 
dens and a total  of 16 kittens were found in southwestern Colorado.  A total  of 
42 dens were found during 2003-2009 surveys. No dens were found in 2007 or 
2008. All of the dens have been scattered throughout the hig h elevation areas of 
Colorado, except one den which was found in southeastern Wyoming in 2004 
(Shenk 2006, 2009).  
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3.  Analysis of the Species Likely to be Affected 
 
The Superior National Forest  has concluded that the proposed action may affect 
and is likely to adversely affect  Canada lynx. We concur with that  
determination. 
 
4.  Environmental Baseline  
 
The environmental baseline is defined as the impacts from  federal , state or 
private actions and other human or natural activities in the action area,  the 
anticipated impacts from all  federal projects in the action area that have already 
undergone formal or early section 7 consultation, and the impacts of state o r 
private actions that are contemporaneous with the consultation in process.  
 

4.1.  Status of the Species in the Action Area  
 

4.1.1.  Canada lynx 
 
As was true historically, northeastern Minnesota supports a substantial amount 
of boreal  forest  (roughly estimated at 4,800  miles2) (Great Lakes Ecological 
Assessment, in lit t . ,  undated). In Minnesota, the deepest snows occur in the 
northeast corner of the state (Minnesota DNR, http://climate.umn.edu/doc/  
snowmap.htm). Unlike elsewhere within the Great Lakes and northeast regions, 
most lynx habitat in northeastern Minnesota is on public lands, particularly on 
the Superior National Forest .  
 
Lynx persist  throughout the proposed action area. The Superior National Forest  
maintains a database to document the genetically confirmed Canada lynx within 
Minnesota, which includes samples from the Forest’s survey and monitoring 
program and other studies (Catton & Loch 2011). Of the 656 samples in the 
database,  124 are individual lynx genotypes (56 males,  67 females and  one 
undetermined) and 17 are individual hybrids (11 unique genotypes; three 
females and eight males) (Catton & Loch 2011).  Lynx were detected in more 
than 10 counties . However,  the majority of the lynx were detected in St.  Louis, 
Lake and Cook Counties , where most of the data collection effort has been 
focused (Catton & Loch 2011). The Minnesota Department of Natural  Resources 
(DNR) summarized all reports of Canada lynx observations in Minnesota 
reported to the DNR since the species received federal  threatened status in 
March 2000 through November 11, 2006 (Figure 3). Over that time, the DNR 
received 426 reports;  63 (15  percent) reports have been verified as lynx.  
 
It  is  difficult to estimate the abundance of highly mobile species that  are rare 
and present at low densities. Assuming that  abou t 25 percent  of northeast 
Minnesota is suitable lynx habitat,  coupled with assumptions about residence 
time and detectability,  Moen et al.  (2008b) estimated the number of lynx that 

http://climate.umn.edu/doc/
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might be resident in northeastern Minnesota at  a given time at  between 190 and 
250 individuals. Recent research supports the hypothesis that lynx can persist 
without immigration, based on reproductive rat es of females, movement rates 
and the distribution of potential  denning habitat  in northeastern Minnesota 
(Moen et  al. 2008a; Moen et al.  2004; Moen et al. 2008b) .  
 
Snowshoe hare harvest in Minnesota (the only available long -term index to hare 
abundance in the state) shows a very inconsistent pattern from 1941 - 2000. 
Hare abundance, as indicated by harvest,  peaked in the early 19 40s and 1950s 
along with lynx harvest but not in the early 1950s or 1960s. In contrast, hare 
harvest was double any previous year from 1977 - 1980, yet  lynx did not 
increase. Hares remained at relatively low densities through the 1990s (S. Loch, 
in litt .  2003).  Based on surveys in northern Minnesota,  snowshoe hare numbers 
are currently high (Erb 2009).  
 
Unlike other Great Lakes and northeast regions of lynx range in the Unites 
States,  most lynx habitat  in northeastern Minnesota is on public lands,  
particularly the Superior and Chippewa National Forests.  Mixed deciduous -
boreal forest suitable for lynx habitat  encompasses most of the Forests, which 
have been mapped into LAUs to promote lynx management under the LCAS. 
Currently,  the majority of LAUs provide much more tha n minimum requirements 
for suitable habitat  (Table 1). Approximately 62 percent of land in LAUs on the 
Superior National Forest is  owned by the Forest Service; the remainder is  owned 
by state,  county, and private landowners (USDA Forest Service 2011c) . Recent 
observations of lynx on or near the Chippewa (Moen et al.  2006) and Superior 
National Forests (Moen et  al . 2008a; Moen et al. 2008b; Moen et  al . 2010)  
indicate that lynx are present on these Forests at this time. The Superior 
National Forest  has designated critical habitat;  the Chippewa Forest  does not.  
 
Table 1.  Current (2010) condition of LAUs on the Superior National Forest 
(Forest Service 2011). Percentages indicate the extent of suitable prey and 
denning habitat  and unsuitable lynx habitat for all LAUs.  
 
 Average 

LAU Size 
(acres) 

Snowshoe 
Hare Habitat  

(acres)  

Lynx Denning 
Habitat  
(acres)  

Unsuitable 
Habitat 
(acres) 

Superior 
National 
Forest 

42,910  789,963 
(61.6%) 

549,507 
(48.3%) 

29,600 
(2.2%) 
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Figure 3.  Lynx records in the Minnesota Department of Natural Resources’ 
(MNDNR) database collected between March 2000 and November 11, 2006. 
MNDNR no longer maintains this database. MNDNR used the following criteria 
to determine whether to describe a record as “verified”: a photo showing 
distinguishing characteristi cs was provided; conclusive behavioral observations 
were provided (e.g.,  lynx demonstrate curiosity and l ittle fear of humans wh ile 
bobcats are very secretive and  elusive);  DNA analysis of a tissue sample 
confirmed the identification; the observer is a kno wn expert  or otherwise has 
considerable experience with lynx; a detailed description of physical 
characteristics (e.g. very big feet, long hind legs, flat face,  black tip of tail ,  
etc.) was provided.  
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4.2.  Factors Affecting Species in the Action Area  
 

4.2.1.  Canada lynx 

 
In the LCAS, the Lynx Biology Team identified potential risk factors to lynx 
that  are within the authority and jurisdiction of the federal land management 
agencies.  Because effects to lynx are closely tied to habitat , most of the 
identified risks to l ynx are also potential risks to lynx critical  habitat . These 
risk factors include management of timber, wildland or prescribed fire, 
recreation, roads and trails , grazing  and other human developments such as 
agriculture. Risk factors that have recently bec ome more pervasive include 
climate change, oil  and gas leasing, mining exploration and other mining 
activities. Roads, railroads, utility cor ridors, land ownership patterns  and 
developments may affect  lynx movements. Risks of direct lynx mortality may 
come from trapping, shooting, predator control, vehicle collisions  and 
competition or predation as influenced by human activities.  Other large -scale 
risk factors to lynx and lynx critical habitat are fragmentation  and degradation 
of lynx habitat  – for example,  from non-native invasive plant species invasions, 
climate change or changes in land ownership. Each of these potential  risk 
factors may occur in the action area except livestock grazing; predator control is 
unlikely.  Timber management, wildland fire, rec reational use,  roads and trails  
and developments on private land inholdings are most likely to affect  lynx in 
this area.  
 
Road access to Canada lynx habitat  increases the likelihood of human -related 
adverse effects,  simply by increasing the number of humans present in the area. 
Human-related causes were confirmed for five of 11 lynx deaths in Minnesota 
among radio- and GPS-collared lynx in a recent study ( trapping (2), automobile 
(1), shooting (1)  and train (1) [Moen et al . 2008]) . Of the remaining six, four  
died of unknown causes with suspected human i nvolvement (Moen et al.  2008). 
Six addit ional  lynx deaths have been confirmed in Minnesota due to collisions 
with vehicles on roads since the species was listed as threatened in 2000 
(USFWS, Twin Cities Field Office, Bloomington, MN, unpubl. data).  These 
deaths have occurred on a wide variety of roads with average daily traffic 
volume ranging from 19 to 19400 vehicles per day (USFWS, Twin Cities Field 
Office, Bloomington, MN, unpubl.  data ). There have been three documented 
lynx road mortalities on the Superior National Forest between 2001 and 2011. 
These mortalities took place on the Cook County Highway 12 (Gunflint  Trail) , 
Forest Road 172 and MN Trunk Highway 61 (USFWS, Twin Cities Field Office, 
Bloomington, MN,  unpubl. data). In Maine, 22 lynx were struck and killed by 
vehicles  between 2000 and 2009. Approximately 16 of these deaths occurred on 
logging roads and sixoccurred on s tate paved highways. Most mortality on 
logging roads were on 2-lane dirt haul roads that  are open to the public and used 
frequently by the public (Mark McCollough, USFWS, Maine Field Office,  
Orono, ME, pers. comm. 2009).  In Colorado, nine lynx deaths due to vehicle 
collisions have been recorded since 1999 (five other lynx from Colorado wer e 
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killed in adjacent states,  K. Broderdorp et  al .,  USFWS, in litt .  2006, Shenk, in 

litt .  2008).  As in Minnesota,  estimated traffic volumes vary widely among 
roadkill locations,  from 480 to 27,600 vehicles per day.  
 
Lynx populations characteristically fluctuate during approximately 10 -year 
cycles in response to changes in numbers of their primary prey, snow shoe hare. 
Hare numbers may have begun to decline in Minnesota in  2004 (Erb & Benson 
2004).  In addition, lynx numbers in Minnesota may peak three years after 
harvest levels in nearby Canadian provinces . Lynx harvest  in Manitoba and 
Ontario may have reached a peak during the winter of 200 2-2003 (McKelvey et 
al.  2006). Thus, reduced prey densities and reduced movement of lynx from 
Canada may soon affect lynx densities in the action area.  This would likely be 
followed, however, by a cycl ic increase in about ten years.  
 
Roads are a factor in human-caused lynx mortality where they provide access to 
areas where lynx occur,  increasing the risk of negative interac tions between 
people and lynx. Throughout the Forest outside the BWCAW, high and low 
standard roads bisect  many areas that provide potential or suitable lynx habitat . 
Paved roads have been a mortality factor in lynx translocation efforts within 
historical  lynx range. Other than translocated animals, there has been one 
documented occurrence of highway mortality in Wisconsin (Thiel 1985). In 
Minnesota since 2000, there have been three apparent highway mortalities (U.S. 
Fish and Wildlife Service, unpubl.  data). Two additional mortalities have 
occurred on secondary roads and one death has occurred on a Superior National 
Forest road (U.S. Fish and Wildlife Service, unpubl.  data).  Two other 
mortalities documented in Minnesota can be attributed to r ailroads (U.S. Fish 
and Wildlife Service, unpubl . data).  
 
The draft  Hard Rock Prospecting Project EIS proposes the potential to add up to 
a maximum of 860 miles of temporary SUP roads over i ts 20 -year 
implementation (USDA Forest  Service 2011b) .  Temporary roads in mineral  
exploration projects may stay open for more years (1 -15 years) than those 
predicted by the Forest Plan EIS for resource management (1 -5 years).  If  these 
sites are left accessible to the public, then human -lynx conflicts may increase. 
Furthermore, intersections of new roads, closed temporary roads and/or roads 
open to the public are likely to become parking areas,  which would indirectly 
increase public access. Further, these corridors increase potential competition 
through increased snow compaction. Effecti ve road closures may reduce the 
potential effects to lynx and lynx critical  habitat.  
 
Single, rare mortali ty events could be significant when lynx numbers are low. In 
Minnesota, lynx trapping is no longer legal,  though lynx are vulnerable to legal 
trapping for other mammals.  Since 2000, there have been at least 19 documented 
incidents of trapped lynx in Minnesota, and of these at least nine are known to 
have died (U.S. Fish and Wildlife Service, unpubl . data). Additionally,  six lynx 
have been documented as shot and kil led in Minnesota;  two of these mortalities 
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were within the Superior National Forest  proclamation (U.S. Fish and Wildlife 
Service, unpubl. data). Four lynx that were radio-collared in Minnesota have 
been legally trapped and killed in Canada since 2000 and two died of unknown 
causes (U.S. Fish and Wildlife Service,  unpubl. data).  
 
The Superior National Forest  is currently implementing the 2004 Forest Plan, 
which has direction based on the LCAS and Canada Lynx Conservation 
Agreement (CA) between the Forest  Service and the Service (2000),  for al l 
forest activities that occur within LAUs. Thus, the aforementioned risk factors 
are being minimized and managed to promote the conservation of lynx withi n 
the Superior National Forest .  
 
There are areas within designated cri tical  habitat  which were not mapped as 
LAU areas.  Approximately 73,976 acres of Superior National Forest lands are 
outside LAUs but within designated critical habitat (USDA 2011). These areas 
were not included in the LAU development, primarily because of the mixed 
ownership patterns (USDA 2000).  For actions that occur on Forest land that  is 
not part of a LAU, the Forest still  follows Forest  Plan direction; however , there 
is no clear way to measure lynx indicator thresholds.  
 
5.  Effects of the Proposed Action  
 
Effects of the action are defined as “the direct  and indirect effects of an action 
on the species or crit ical habitat , together with the effects of other activit ies 
that  are interrelated or interdependent with the actions,  that will be added to the 
environmental baseline” (50 CFR §402.02).  Direct effects are defined as the 
direct or immediate effects of the action on the species or i ts habitat . Direct 
effects result  from the agenc y action, including the effects of interrelat ed and 
interdependent actions. Indirect effects are caused by or result from the agency 
action, are later in time, and a re reasonably certain to occur.  Indirect effects 
may occur outside of the immediate footpri nt  of the project  area, but would 
occur within the action area as defined.  
 

5.1.  Effects of Interrelated or Interdependent Actions  
 
Interrelated actions are those that are a part of a larger action and depend on the 
larger action for their justification. Inter dependent actions are those that  have 
no independent util ity apart  from the proposed action. We could identify no 
actions that  are interrelated or interdependent to the  proposed project.  
 
We considered the notion that future mining activit ies may occur following 
minerals prospecting. Under 50 CFR §402.14(k), an opportunity for incremental  
review exists when an activity is "authorized by a statute that  allows the agency 
to take incremental steps toward the completio n of the action." We understand 
that  no extraction or development activity may occur prior to additional future 
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Forest Service action , predicated by any necessary additional Section 7 
consultation.  
 

5.1.1.    Canada lynx 
 
Geophysical Exploration  
Up to 96 ground disturbing geophysical surveys may occur over the 20 years of 
operations (one per propecting permit). Surveys are l ikely completed in a grid 
with geophysical baselines up to 2 miles long with one mile perpendicular cross 
wing or grid lines spaced along the b aseline at  500 to 1000 foot intervals.  Each 
proposal may include up to twenty-two miles of cleared lines, three to six feet 
wide, for a maximum of 16 acres. This amounts to a maximum of 1,536 acres of 
vegetation clearing over the 20 -year duration of the project,  with an average of 
76.8 acres per year. Most of the vegetation clearing would occur between years 
one and seven of the proposed project . Vegetation typically grows into the cut 
lines within 2 years (USDA Forest Service 2011a) . The geophysical  surveys may 
affect the shrub and herbaceous  layers for several  years, but would not change 
the forest  canopy structure.  This disturbance is not expected to appreciably 
change the habitat types and ages in the Forest  (USDA Forest Service 2011a) .  
Most LAUs currently have well  below 30  percent unsuitable habitat under all 
ownerships,  which is in compliance with Forest Plan Guidance (G -WL-3). Only 
LAU 24 comes close to the 30  percent  limit, with 29.3 percent unsuitable 
habitat , due to the effects of the recent Pagami Creek Fire (USDA Forest  
Service 2011a) . The amount of unsuitable habitat is not expected to change 
significantly in the foreseeable future.  
 
Currently,  each LAU provides well  over 10  percent  suitable denning habitat  in 
patches over 5 acres,  which is in compliance with Forest Plan guidance (G -WL-
4).  Denning habitat  is well distributed across the project area (USDA Forest 
Service 2011a) . Lynx habitat connectivity,  measured by upland forest  greater 
than four years old and lowland forest greater than nine years old,  is  above 60  
percent (USDA Forest Service 2011a)  and therefore in compliance with Forest  
Plan objectives (O-WL-11).  
 
All LAUs containing current permit  applications in the project  area are in 
compliance with Forest Plan standard (S -WL-1), which states that  management 
activities on NFS lands shall  not change more than 15  percent  of lynx habitat on 
NFS lands within an LAU to an unsuitable condition within a 10 year period 
(USDA Forest Service 2011a) . All  LAUs containing future permit applications,  
except LAU 2 and LAU 4, meet this standard; however it is  unlikely that the 
amount of unsuitable habitat in LAU 2 and 4 will  increase with this project 
since they are in areas of low mineral interest  (USDA Forest  Service 2011a) .  
 
Because the ground disturbance proposed with this project is in compliance with 
provisions set forth in the Forest  Plan that were adapted from the Lynx 
Conservation Assessment and Strategy we conclude that  the geophysical survey 
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ground disturbance will not significantly alter lynx or snowshoe hare habitat 
availabili ty.  Therefore, habitat loss due to ground disturbing geophysical  
surveys is unlikely to adversely affect Canada lynx in the project area.  
 
Drilling 
The operating plan near Bogberry Lake has the most concentrated patter n of 
drill  sites proposed in the current operating plans, with 38 preliminary and 
definit ion drill sites arranged across three square miles. It  is unlikely that a 
higher concentration of drill  sites would occur with the proposed project. The 
concentration of dril l  sites at Bogberry Lake was applied across the project  area 
to determine the maximum area of habitat  that may be affected in high or 
moderate mineral interest  areas.  
 
Each drill pad will affect 0.23 acres.  Thirty-eight drill  pads multiplied by 0.23  
acres equals 8.72 acres of habitat.  Divide 8.72 acres by three square miles  (1920 
acres) to get 0.0045 acres,  or 0.45 percent (round up to 0.5  percent) of 
disturbance per square mile . Therefore, i t  was estimated that a  maximum of 0.5 
percent of existing habitat for any given square mile of the proposed project 
would be disturbed (USDA Forest Service 2011a) . LAUs with low mineral  
interest would have fewer acres of disturbance, but the same disturbance level 
was applied to all LAUs for the Forest  BA effects analysis (USDA Forest  
Service 2011a) .  
 
The Forest estimated that drill  pad disturbance will average 1.9 to 15.4 acres per 
year for 20 years. The total  disturbance for 192 operating plans would amount to 
an average disturbance of 38.4 to 307.2 acres over the 20 life of the project  
(USDA Forest Service 2011b, p. 40) .  
 
The drilling activities of the proposed project will not result in significant 
denning habitat  loss.  Denning habitat in patches over five acres ranges from 
28.2 percent to 74.7 percent on Superior National Forest  land in all Lynx 
Analysis Units (LAU), which is well above the ten percent Forest Plan guideline  
G-WL-4 (USDA 2004).  Denning habitat  will remain above ten percent in all  
LAUs. 
 
The amount of unsuitable habitat for snowshoe hare is below 30  percent in each 
LAU and management activities on National Forest lands will not change more 
than 15 percent  of the lynx habitat within each LAU to an unsuitable condition 
within a 10-year period. This standard (S-WL-1) may be exceeded in LAU 2 and 
LAU 4. However, it  is improbable since LAUs 2 and 4 are in areas of low 
mineral interest and are unlikely to have permit requests in the near future. 
Future permit applications in LAUs 2 and 4 would be analyzed to determine if 
this standard will be met at that time.  
 
Because the dri lling proposed with this project is in compliance with provisions 
set forth in the Forest Plan that  were adapted from the Lynx Conservation 
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Assessment and Strategy, we conclude that the drilling will  not significantly 
alter lynx or snowshoe hare habitat availabili ty.  Therefore, habitat loss due to 
drilling activities  is unlikely to adversely affect Canada lynx in the project  area.  
 
Temporary Roads 
Between 523 and 860 miles of temporar y roads will be in use at any one time 
over the duration of the project across all  effected LAUs.  Over the 20-year life 
of the project, an estimated 480 miles of pre -existing old temporary road beds 
will be used and 384 miles of new temporary roads will be  created. Temporary 
road use in any year of the 20-year life of the proposed project  will  remain 
below 95 percent of the miles of temporary roads  predicted by the Forest Plan 
(USDA 2004).  
 
The proposed project  may increase snow compaction on temporary roads during 
operations; however,  snow compacting activities would be short term. 
Temporary road use would be greatest during years 2 through 8 of this proposed 
project and may last longer than typical temporary roads in the Forest .  All 
temporary roads will  be effectively closed after project completion , however.  
Road and snow-compacted trail density will not change under the proposed 
project.  
 
Because the temporary road use proposed with this project is in compliance with 
provisions set forth in the Forest  Plan that were adapted from the Lynx 
Conservation Assessment and Strategy, we conclude that  the use of temporary 
roads will not significantly increase snow compaction  over the long term. 
Therefore, snow compaction due to temporary road usage  is unlikely to 
adversely affect Canada lynx in the project area.  
 
Increased Traffic Volume 
The proposed action will increase the l ikelihood of direct mortality by vehicle 
collision on the exist ing roads  throughout seven LAUs (LAU 7, 9,  10, 11, 18, 19 
and 20) in the Superior National  Forest, except in the Boundary Waters Canoe 
Area Wilderness (BWCAW). Daily traffic volume would vary by year and by 
road (Forest Service BA 2011).  The highest traffic volume is expected four 
years after the Environmental Impac t Statement decision date. Daily traffic 
volume is likely to be highest  in any year  during dry conditions and the summer 
season.  
 
Some of the traffic from drilling rigs will  be simil ar to traffic associated with 
logging activities and will consist of one to several  heavy commercial  vehicles 
that  remain stationary in one location during operati ons.  Daily traffic to drill  
sites is  estimated to include ten trips to transport  fuel, suppli es,  water, 
employees and drill cores (Wirz 2012). The Forest  estimated that  up to ten drill  
sites will be active at any one time during the 20 -year life of the project (Forest 
Service DEIS, p.  38). This would equate to an increase of 100 vehicles per day 
dispersed throughout 2 to 10 LAUs (LAU 7, 9, 10, 11, 18, 19 and 20) at any one 
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time. Many of these vehicles would congregate on main arterial connecting 
roads and highways as they head towards Ely, Babbitt or other destinations. 
Traffic volume will  most likely increase near areas of high mineral interest.  
 
State Trunk Highway 1, State Trunk Highway 1/169, St . Louis County Highway 
623/ Forest  Road 424 and Forest  Road 377, which serve the Tomahawk area and 
lands south of Birch Lake , are l ikely to be used by the proposed project  vehicles 
because of their proximity to high mineral  interest  areas  (USDA Forest Service 
2011a, 2012). The Forest estimated that  all (100 percent) of the traffic to 
Virginia,  Minnesota,  would move on Highway 1 south of Ely,  Minnesota , and 
that  75 percent  of that traffic would travel to and from Virginia on Highway 
1/169. Most of the remaining traffic from Highway 1 would travel west  to 
Virginia through Babbitt via Forest Road 424 / St. Louis County Highway 623 . 
Forest Road 377 may also receive increased traffic from the proposed project 
(M. Grover, pers. comm., January 20, 2012).  
 
Surveys completed between 1995 and 2000 show that the two main Forest Roads 
serving the high mineral  interest  areas (FR 424 and 377) have relatively low 
daily traffic volumes (USFS 2011b).  Denley Road ( Forest Road 424) and 
Tomahawk Road (Forest Road 377) had average daily traffic volume of 119 and 
42 vehicles per  day, respectively.  Daily traffic volume fluctuated by year.  For 
instance, the range of daily traffic volume on Tomahawk Road ranged from 21 
vehicles per day in 1998 to 65 vehicles per day 1996. Minnesota Department of 
Transportation (MN DOT) data from 201 0 gives an average of 119 vehicles per 
day on Forest Road 424 (M. Grover, pers. comm. January 20, 2012).  
 
Twelve miles of Forest Road 377 are likely to see an increase in traffic from the 
proposed project. An increase of 25 vehicles per day of Forest  Road 377 would 
increase traffic volume to 67  vehicles per day on the 12-mile stretch (Table 2).  
 
Similarly,  16 miles of Forest Road424/St.  Louis County Highway 623 are  likely 
to see increased traffic from the proposed project  (M. Grover, pers.  comm., 
January 20, 2012).  Based on the average traffic volume estimations, an 
additional  25 vehicles per day would increase traffic to 144 vehicles  per day. 
However,  traffic projections for Forest Road 424 due to r ecent improvements to 
Denley Road are estimated to increase  traffic to about 400 vehicles/day (U.S. 
Fish and Wildlife Service 2006) .  We have already consulted on the traffic 
increase that may occur with the Denley Road, project (U.S. Fish and Wildlife 
Service 2006), however, the Forest believes an increase to 400 vehicles a day is 
unlikely since there are no definitive plans to pave the road  in the foreseeable 
future (M. Grover,  pers. comm. February 3, 2012) .  For the purpose of this 
analysis,  and to avoid duplicating take estimates, we will  use the MN DOT 2010 
data (119 vehicles/day, Table 2).  
 
Daily traffic volume data for MN Trunk Highway 1 (recorded 0.1 mile north of 
the Tomahawk Road) shows 395 vehicles per day (MN DOT 2010). The 2004 
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Biological Evaluation for Highway 1 reconstruction enumerated 420 vehicles 
per day (MN DOT 2004). The traffic  reporting station closest to the high 
mineral interest  north of Silver Bay shows less  than 300 vehicles per day for the 
months of December through April ,  which gradually increases to a maximum of 
approximately 600 vehicles per day in Au gust (MN DOT 2011).  The 39-mile 
stretch of Highway 1 south of Ely,  Minnesota, which is most l ikely to see an 
increased traffic from the proposed project,  has an average of 578 vehicles per 
day. Since it  was estimated that all (100  percent) of the traffic to Virginia, 
Minnesota, would move on Highway 1 south of Ely,  Minnesota, an increase in 
traffic volume by 100 vehicles per day will bring that average to 678 vehicles 
per day on the 39-mile stretch of road (Table 3).  
 
Two miles of Highway 1/169, west  of Ely,  Minnesota , are l ikely to see increased 
traffic from the proposed project.  This two-mile stretch averages 2,635 vehicles 
per day (M. Grover, pers.  comm., January 20, 2012). An increase in 75 vehicles 
per day would increase the traffic volume to 2,710 vehicles per day  (Table 3).  
 
Numerous assumptions would have to be made to estimate the number of lynx 
that  would likely be hit by vehicles as a result of the traffic on existing road s. 
Road mortalities of gray wolves have been extensively studied in Wisconsin 
(Kohn et  al. 2000) . For lynx, we do not have a study like that (Kohn et  al. 2000) 
on which to base an estimate of the quantitative impact. Therefore, we will 
assume that lynx are equally susceptible to being taken by vehicles as are 
wolves and that the factors considered for wolves will also determine the likely 
number of lynx taken, although we will use a different basis for estimating lynx 
density in the action area.  
 
To estimate the number and frequency of lynx -vehicle collisions as a result of 
the mine-related traffic on the existing roads, we will use the results of a study 
of wolves in Wisconsin (i.e. , Kohn et al. 2000).  In that  study , three wolves were 
confirmed dead from automobile collisions in a 44 -mile length of U.S. Highway 
53 during a seven-year study period (Kohn et al. 2000)– i.e., approximately 0.01 
wolf/mile/year. Even intensive studies,  such as this one, may not document all 
road-related mortality within the study area (Clarke et  al . 1998).  In the 
Wisconsin study (Kohn et al.  2000), the likelihood of detecting wolf -automobile 
collisions during the winter was probably high because a biologist drove the 
road every day looking for signs of wolves crossing the road, but the likelihood 
of detecting incidents during summer was probably low (E. Anderson, 
University of Wisconsin – Stevens Point,  pers. comm. 11/29/06).  We will  
extrapolate that Kohn et al. (2000) documented 50 percent  of the wolf 
mortalities due to automobile collision on Highway 53 during their study – i.e., 
that  actual  mortality was 0.02 wolf/mile/year.  
 
Traffic volume on Highway 53 was 4700 vehicles/day (Kohn et al . 2000),  
whereas traffic volume on Forest  Road 424/St.  Louis County Highway 623  will 
be 144 vehicles/day and Forest Road 377 will be 67 vehicles/day (USDA Forest 



 

28 
 

Service 2011a) . To estimate the frequency of lynx deaths due to automobile 
collisions on Forest Road 424/St.  Louis County Highway 623 and Forest Road 
377, we will  utilize the following assumptions:  
 

1.  The probability of death due to automobile collision is likely to be 
proportional to traffic volume;  

2.  Traffic volume on Forest Road 424/St. Louis County Highway 623 will be 
144 vehicles/day and Forest  Road 377 will be 67 vehicles/day;  

3.  Posted speed limits wi ll approximate those on Highway 53 during the 
study described above; and,  

4.  The likelihood of lynx mortality can be expected to be directly 
proportional to lynx density in the vicinity of the roads, which will  
approximate those summarized by Moen et al . (2006), approximately 0.3 
lynx per sq.  km.  

 
To estimate lynx density in the project  area, we assumed that there are 
approximately 1.3 females per male home range, based on weighted mean home 
ranges of 87 sq. km for males and 68 sq. km for females [studies summariz ed by 
Moen et al.  (2006)] and assuming continuous and non -overlapping home ranges 
among males and females,  respectively. 3  Therefore, we assume that  there are 
2.3 lynx per 87 sq. km (i .e., 1 male and 1.3 females in each male home range) – 
approximately 0.03 lynx/sq. km (0.01158 lynx/mi).  Although data are 
insufficient to estimate lynx density in the action area, this is l ikely a 
reasonable estimate.  Lynx densities in the southern boreal forest (e.g.,  
Minnesota) are similar to those found in the taiga (the core of lynx rang e) 
during times of hare scarcity (i.e.,  “less than 3 lynx/100 km 2 ,” Mowat et al. 
2000).  For example,  a well -studied population in Washington maintained a 
density of 0.02-0.026/km2  during a 7-year study period (Aubry et al. 2000) .  
 
We would predict greater densities in the action area if we assumed some degree 
of overlap among female home ranges,  as has been demonstrated (Carbyn & 
Patriquin 1983; Mech 1980) . It is unclear, however, what degree of overlap is 
likely to occur in the action area and even in regions where some lyn x home 
ranges overlap there are likely some areas not included within any lynx’s home 
range (i.e. , unoccupied habitat). Therefore, our assumption of continuous home 
ranges would somewhat offset  the negative influence on the predicted density 
resulting from our assumption of non-overlapping home ranges.  
 
Anticipated take is based on Wisconsin study mortality rate of 0.02 
wolves/mi/yr (Kohn et al.  2000). This mortality rate was divided by the 
proportional difference in daily traffic volume (e.g.,  4700 vehicle s from WI 
study/ 67 vehicles for Forest Road 377 = 70.15, Table 2) and then multiplied by 
1.93 (0.02 lynx per sq. mi. for action area/0.006 wolves per sq mi for WI study) 
to account for higher densities of wolves in the action area (NE Minnesota) than 
                                                 
3 We could have used the  home ranges  found thus  far  for  lynx in  Minneso ta,  but  the sample 
size is  relat ive ly lo w ( i . e . ,  two females  –  Moen et  a l .  2006 ) .  
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in the Wisconsin study. This gave us the mortality rate for each portion of road 
effected by the proposed project (e.g. for Forest  Road 377, 0.0006 
lynx/mi/year).  Multiply mortality rate by number of miles of road expected to be 
used in any year of the proposed project to get the estimated number of lynx 
taken per year (e.g. for Forest  Road 377; 0.007 lynx/year). We did this 
calculation separately for each Forest  road segment to be affected by the 
increased traffic (16 miles  of Forest Road 424/St. Louis County Road 623, and 
12 miles of Forest Road 377 [Table 2]).  
 
Based on the above assumptions regarding traffic volume, susceptibility to 
vehicle collisions,  traffic speeds, lynx densities,  and current l ikelihood of 
vehicle collisions,  we estimate that the pro posed action will  result in less than 
one lynx taken by a vehicle on both Forest road segments every year. Specific 
take estimates for Forest Road 424/St.  Louis County Road 623 and Forest Road 
377 were 0.019 lynx per year and 0.007 lynx per year, respectiv ely.  This equates 
to one lynx every 51.8 years on Forest Road 424/St. Louis County Road 623 and 
one lynx every 151.4 years on Forest  Road 377. The expected life of the project 
is approximately 20 years, which gives an estimate of less than one lynx per 
Forest road segment (0.378 lynx/20 yrs.  on Forest Road 424, 0.132 lynx/20 yrs. 
on Forest Road 377) taken during that  time period. Since these estimates are 
well below one lynx over the life of the project, we have determined that  the  
take on Forest  Road 424/St. Louis County Road 623  and Forest Road 377 due to 
the proposed project will have a negligible impact on the species .  
 
Since most of the traffic volume on State Highway 1 and Highway 1/169 cannot 
be attributed to this proposed project, we calculated the likelihoods of lynx 
mortality on each road using both the baseline average traffic volumes and the 
projected traffic volumes  (i.e.,  baseline averages plus the estimated increase in 
traffic with the proposed project) . We then compared our results  to determine if 
the increase of traffic will significantly increas e the likelihood of lynx take on 
each road segment. We defined a significant increase  in lynx take as one lynx 
over the 20 year life of the project  for each segment of road. 
 
Traffic volume on Highway 53 was 4700 vehicles/day (Kohn et al . 2000),  
whereas traffic volume on State Highway 1 will increase from 578 vehicles/day 
to 678 vehicles/day and traffic volume on State Highway 1/169 will  increase 
from 2635 vehicles/day to 2710 vehicles/day (USDA Forest  Service 2011a) . To 
estimate the frequency of lynx deaths due to automobile  collisions on State 
Highway 1 and State Highway 1/169, we will utilize the following assumptions:  
 

1.  The probability of death due to automobile collision is likely to be 
proportional to traffic volume;  

2.  Baseline traffic volume on State Highway 1 is 578 vehicles/day and 2635 
vehicles/day on State Highway 1/169;  
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3.  Traffic volume on State Highway 1 will increase by 100 vehicles/day , to 
678 vehicles/day and traffic volume on State Highway 1/169 will increase 
by 75 vehicles/day, to 2710 vehicles/day; 

4.  Posted speed limits will approximate those on Highway 53 during the 
study described above; and,  

5.  The likelihood of lynx mortality can be expected to be directly 
proportional to lynx density in the vicinity of the roads, which will  
approximate those summarized by Moen et al . (2006), approximately 0.3 
lynx per sq.  km.  

 
Using the same rationale and formulas as above, we calculated the baseline 
mortality rate  for each State Highway segment to be affected by the increas ed 
traffic: 39 miles of State Highway 1, two  miles of State Highways 1 /169, and 12 
miles of Forest Road 377 (Table 3).  We then calculated the mortality rates based 
on the expected increase in traffic volume  (Table 3) .  
 
The estimated mortality rate using t he baseline traffic volume of 578 
vehicles/day for State Highway 1  is  0.0047 lynx/mi./day. Multiply the mortality 
rate by the 39 of miles of road expected to be used in any year of the proposed 
project to get  an estimated 0.185 lynx taken per year.  This equates to 3.70 lynx 
over the 20-year life of the project for the 39 mile stretch of Hig hway 1. To see 
if that  estimate would increase significantly with the proposed increase in 
traffic, we made the same calculations using the projected increased traffic 
volume. An increase in traffic volume of 100 vehicles/day for State Highway 1 , 
would increase the traffic volume to  678 vehicles/day, which would increase the  
mortality rate to 0.0056 lynx/mi./day. Multiply the mortality rate by 39 miles of 
road to get  an estimated 0.217 lynx taken per year. This equates to 4.34 lynx 
over the 20-year life of the project for the 39 mile stretch of Highway 1. 
Therefore, the l ikelihood of lynx take per year increased by 3.2  percent per year 
(0.217-0.185 = 0.032 lynx/yr.). Subtract the number of lynx estimated to be 
taken over the life of the project of baseline traffic from the proposed traffic, to 
get  an estimated difference of approximately one lynx (4.34  - 3.70 = 0.64 
lynx/20yr. , rounded up to one).  Therefore, the proposed  increase in traf fic 
volume on the 39 mile stretch of Highway 1 would increase the likelihood of 
take by one lynx over the life of the project .  The probabili ty of lynx getting hit  
by vehicles on the roads within the project area will likely vary in proportion to 
lynx density throughout their 10 -year fluctuating population cycle.  
 
Similarly,  we calculated the baseline  and projected mortality rates on the two 
miles of State Highway 1/169 likely to see an increase in traffic due to th e 
proposed project. The baseline traff ic volume of 2635 vehicles/day for State 
Highway 1/169 gives a mortality rate of 0.0 216 lynx/mi./day. If we multiply the 
mortality rate by the two of miles of road expected to be used in any year of the 
proposed project  we get an estimated 0.043 lynx taken per year. This equates to 
0.866 lynx over the 20-year life of the project for the two-mile stretch of State 
Highway 1/169. To see if that  estimate would increase significantly with the 
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proposed increase in traffic, we made the same calculations using the projected 
increased traffic volume. An increase in traffic volume of 75 vehicles/day for 
State Highway 1/169 would increase the traffic volume to 2710 vehicles/day, 
which would increase the mortality rate to 0.0 223 lynx/mi./day. Multiply the 
mortality rate by two miles of road to get an estimated 0.045 lynx taken per 
year. This equates to 0.890 lynx over the 20-year life of the project for the two-
mile stretch of State Highway 1/169. The likelihood of lynx take per year 
increased by 0.2 percent per year (0.045-0.043 = 0.002 lynx/yr.). Subtract  the 
number of lynx estimated to be taken over the life of the project of baseline 
traffic from the proposed traffic, to get  an estimated  difference of less than one  
lynx (0.890-0.866 = 0.024 lynx/20 years). Therefore,  the proposed increase in 
traffic volume on the two mile stretch of State Highway 1/169 would not 
significantly increase the likelihood of take over the l ife of the project.  
 
Based on the above assumptions regarding traffic volume, susceptibility to 
vehicle collisions,  traffic speeds, lynx densities,  and current l ikelihood of 
vehicle collisions,  we estimate that the proposed action will  result in 
approximately one lynx taken over the 20-year life of the project.  
 
Data are currently insufficient to accurately  estimate lynx densities in 
Minnesota, but the assumptions used above to arrive at an estimate of one dead 
lynx every 20 years also allow us to estimate the proportional impact to the lynx 
population. To estimate lynx density at 0.03/km 2  (0.01158/mi2) in the action 
area, we assumed that lynx home ranges were continuous and non -overlapping 
within sexes – that is , female home ranges did not overlap with other female 
home ranges and were continuous across the landscape – we assumed the same 
for males.  Lynx Analysis Units (LAU) and the Boundary Waters Lynx Refugium 
(BWLR) cover approximately 12,700 km 2  and represent the approximate area 
occupied by lynx in and around the Superior National Forest. For the purposes 
of this analysis, we will assume that  this is the  approximate area occupied by 
lynx in Minnesota. There are areas within LAUs that are unsuitable for lynx, but  
lynx also occur in Minnesota beyond the area contained within LAUs and the 
BWLR (including the action area), therefore, this may be a fair approx imation 
of total lynx range in Minnesota. If  lynx occur throughout the area contained 
within LAUs and the BWLR at a density of 0.03/km 2 ,  then there are 
approximately 381 lynx in this area. One lynx would represent a 0.26 percent  of 
the lynx population in Minnesota.  If  one lynx is killed every 20 years, this 
would represent an approximate loss of 0.26 percent of the lynx population in 
the state. As stated above, lynx abundance likely varies greatly over an 
approximately 10-year cycle. Therefore, the loss of one lynx would affect have a 
greater proportional effect during low phases of the cycle. Low lyn x densities 
during this period, however, would also proportionately lower the likelihood of 
a lynx getting hit by a vehicle on the project area roads . Thus, the loss of one 
lynx during the 20-year life of this project is not likely to have an appreciable 
effect on the Canada lynx.  
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Table 2:  Estimated lynx road mortality by Forest Road segment for the Hardrock Minerals Prospecting Permits. 
Average traffic volume, expected increase in traffic volume, t raffic volume estimated with the proposed 
project,  traffic volume proportional to the Wisconsin wolf study (Kohn et  al. 2000), mortali ty rate , length of 
each road segment  likely to be effected by the proposed project ,  estimated road mortalities (take) per year, 
estimated take over the 20-year life of the project  and the estimated t ime for one lynx to be taken per road . 

Road 
Name 

Traffic 
Volume 

(vehicles/day) 

Expected 
Increase in 

Traffic 
Volume 

(vehicles/day) 

Traffic 
Volume 

(vehicles/day) 

Proportional 
Traffic 
Volume 

(vehicles/day) 

Mortality 
Rate 

(lynx/mi/yr.) 

Road 
Segment 
Length 

(mi.) 

Estimated 
Take 

(lynx/yr.) 

Est. Take 
over Life of 

Project 
(20yrs.) 

Est. Time 
to Take 

One Lynx 
(yrs.) 

FR 424/ 
Hwy 623 119 25 144 32.64 0.001183 16 0.019 0.378 52.8 

FR 377 42 25 67 70.15 0.000550 12 0.007 0.132 151.4 
 
Table 3:  Estimated lynx mortality on State Highways 1 and 1/169 using both the baseline traffic volumes and 
the projected project  traffic volumes. Average traffic volume, expected increase in traffic volume, traffic 
volume estimated with the proposed project,  traff ic volume proportional to the Wisconsin wolf study (Kohn et  
al.  2000), mortality rate, length of each road segment likely to be effected by the proposed project, est imated 
road mortalities (take) per year,  estimated take over the 20 -year life of the project  and the estimated time for 
one lynx to be taken per road segment are given. Baseline and projected traffic results were compared to 
determine if the increase of traffic will significantly increase the likelihood of lynx take on each road segment.  

Road 
Name  

Traffic Volume 
(vehicles/day) 

Expected 
Increase in 

Traffic Volume 
(vehicles/day) 

Proportional 
Traffic Volume 
(vehicles/day) 

Mortality Rate 
(lynx/mi/yr.) 

Road 
Segment 
Length 

(mi.) 
Est. Take 
(lynx/yr.) 

Est. Take 
over the Life 

of the 
Project  
(20 yrs.) 

Est. Time 
to Take 

One Lynx 
(yrs.) 

Hwy 1 -  
Base line  578 N/A 8.13 0.004747  39 0.185 3.703 5.4  

Hwy 1 -  
Projected  678 100 6.93  0.005568  39 0.217 4.343 4.6  

Hwy 1 /  
Hwy169 - 
Base line  

2635 N/A 1.78 0.021649  2 0 .043 0.866 23.1  

Hwy 1 /  
Hwy169 - 
Projected  

2710 75 1.73  0.022257  2 0 .045 0.890 22.5  
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5.2.  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 considered in this 
Opinion. Future Federal  actions that are unrelated to the proposed action are not 
considered in this section because they require separate consultation pursuant to 
section 7 of the Act.  
 
There are several mining projects pending in the Mesabi Iron Range  in 
Minnesota, but each will require separate consultatio n pursuant to section 7 of 
the Act.  
 
Lynx inhabit areas on the Superior National Forest and other adjacent 
ownerships including private, state, county and tribal administration. Within the 
proclamation boundary of the Superior National Forest,  non -federal  landowners 
hold approximately 40 percent of land. Vegetation management on non -National 
Forest lands may not consider the needs of the lynx or i ts primary prey species. 
Lynx in this part of their range may also be limited by non -habitat  factors such 
as i llegal take by hunters and trappers,  collision with vehicles, low population 
size, hybridization with bobcats, and competit ion with other predators.  
 
State, county, and private land timber harvest , related road construction 
activities, and fire management ar e not regulated and would not necessarily 
provide the same level of protection and conservation for threatened and 
endangered species and their habitats as the Forest  Plan does for the Forests’ 
administered lands. Human disturbance and loss of suitable hab itat could result 
from timber harvest, fire management, mining activities and snow -compacting 
activities. Recreational activities associated with state,  county, and private 
lands will continue in the action area, and are reasonably certain to increase 
over the life of the Forest Plan as human population increases in northern 
Minnesota.  
 
Vegetation and fire management, winter recreation and human developments 
will continue to occur on non-federal lands. These activities are occurring at  
approximately the same levels on non-federal  land as on Forest Service land, 
and these levels are expected to remain relatively steady in the future.  More 
detailed analysis will occur at  smaller geographic scales in context with actions 
or programs carried out under the For est  Plan as the Forest  Service considers 
actions and habitat on all ownerships within LAUs affected by specific projects.  
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6.  Conclusion 
 
After reviewing the current status of Canada lynx, the environmental baseline 
for the action area,  the effects of the p roposed Hardrock Minerals prospecting 
permits and an increase in truck traff ic in Lake, Cook, St . Louis and 
Koochiching countiesin  Minnesota and the cumulative effects,  it  is  the Service’s 
Opinion that the action, as proposed, is not likely to jeopardize t he continued 
existence of the Contiguous United States Distinct Population of the endangered 
Canada lynx.  
 
As detailed above, the proposed action would cause an approximate 0.26 percent 
decrease in the number of lynx in Minnesota, approximately once every 20 
years. Populations of lynx in the contiguous United States also occur in portions 
of Colorado, Idaho, Maine, Montana, and Washington. Therefore, the estimated 
proportional impacts to Canada lynx in the Contiguous United States would be 
less than that anticipated for the species in Minnesota alone. This level of 
impact would not result in an appreciable effect on the survival and recovery of 
Canada lynx in the Contiguous United States.  
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INCIDENTAL TAKE STATEMENT 
 
Section 9 of the Act and Federal regulat ion 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 ,  t rap, 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 l isted 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 int ended 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 undertaken by 
the Superior National Forest  so that they become binding conditions of any 
grant or permit issued to any applicant, as appropriate, for the exemptio n in 
section 7(o)(2) to apply. The Superior National Forest has a continuing duty to 
regulate the activity covered by the incidental take statement.  If  the Superior 
National Forest  (1) fails  to assume and implement the terms and conditions or 
(2) fails to require any applicant 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 Superior National Forest  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)] .  
 
1.  Amount or Extent of Take Anticipated  
 
In the attached biological opinion, we described the anticipa ted incidental take 
in terms of one lynx killed by a vehicle every 20 years in the action area.  
 
2.  Effect of the Take 
 
In the attached biological opinion, we concluded that the anticipated incidental 
take would not jeopardize the continued existence of the Contiguous United 
States Distinct Population Segment of Canada Lynx.  
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3.  Reasonable and Prudent Measures  
 

The Service believes the following reasonable and prudent measures (RPM) are 
necessary and appropriate to minimize take of Canada lynx.  
 

1.  Implement measures to reduce the likelihood of vehicle collisions with 
lynx (see Part 4  Terms and Conditions, below).  

2.  Document and report  to the Service annually any known lynx mortality 
within the project  area within the Superior National Forest proclamat ion 
boundaries in Minnesota due to vehicle collisions .  

 
4.  Terms and Conditions 
 
In order to be exempt from the prohibit ions of section 9 of the Act, the Forest 
Service must comply with the following terms and conditions,  which implement 
the reasonable and prudent measures described above. These terms and 
conditions are non-discretionary.  
 
RPM 1: Implement measures to reduce the l ikelihood of  vehicle col l isions with lynx.  

 

Term and Condition #1: Place “Caution!! Entering Wildlife Crossing Area” or 
similar signs along the stretches of Forest Road 424 and Forest Road 377 
identified in the attached Biological  Assessment in any areas where lynx 
crossing may be most likely.4 Signs may be removed when the traffic volume 
returns to relatively normal levels (i.e. ,  after year 9 of project  implementation).  
Similar signs may be placed along the stretches of State Highway 1 and State 
Highway 1/169 identified in the attached Biological Opinion where lynx 
crossing may be likely and where the Forest has jurisdiction. The signs should 
adhere to Forest Service sign guidelines.  
 
Term and Condition #2: For each permit  issued and its  associated operating 
plans, the Forest Service will,  to the fullest extent practicable,  provide 
prospecting permit employees and subcontractors wh o will  drive on the roads 
with information to allow them to identify Canada lynx. This information shall 
be retained in all  vehicles that will be driven in association with the prospecting 
permits. Before removing or handling specimens, contact FWS Law Enf orcement 
and the nearest MN DNR Conservation Officer. On Forest  Service land, also 
contact a Superior National Forest law enforcement officer. Contact  numbers for 
reporting lynx mortality will be included on the information sheet.  The 
information on the following website could be used for this purpose:  
 

 lynx - http://www.nrri.umn.edu/lynx/information/bobcat.html  (see 
Appendix 1)  

                                                 
4 Kohn et  al .  (2000)  suggested that  such signs would  “have to  be obvious and  unique to  catch  
and  hold motoris ts ’  at tent ion.”  They also recommended erec ting “smal le r ,  “reminder  s igns”  
at  wel l -used cross ing  si tes to  keep motor ist s  a ler t . ”  
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RPM 2: Document and report to the Service annually any known lynx mortality 

within the project area in the Superior National Fore st proclamation boundaries 

in Minnesota.  

 
Term and Condition #1. Mortality reports should be provided to the Service by 
December 31 of each calendar year the Revised Forest Plans are implemented. 
Reports should include, to the extent known, the cause of mortality,  location, 
and sex of lynx. This report can be in conjunction with reporting for other 
concurrent projects on the Superior National Forest.  
 
Term and Condition #2. Rather than establishing a discrete field monitoring 
effort to document lynx morta lity,  contribute to the currently established 
reporting system maintained by the U.S. Fish and Wildlife Service. The Forest 
Service should coordinate with partners in state, tribal , county, municipal law 
enforcement, wildlife management agencies,  lynx rese archers,  and the public to 
collect information necessary for this reporting system. Information voluntarily 
provided by these agencies,  researchers,  and others and compiled by the U.S. 
Fish and Wildlife Service would fulfill  the requirements of the reasona ble and 
prudent measure.  
 
The Service concludes that no more than one Canada lynx will  be incidentally 
taken every 20 years as a result of the proposed action. 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 consul tation and review of the reasonable and prudent measures 
provided. The Superior National Forest 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.  
 
5.  Reporting Requirements  
 
Any vehicle collisions with lynx must be reported within 72 hours to U.S. Fish 
and Wildlife Service, Twin Cities Field Office,  Blooming ton, Minnesota 
(612/725-3548). These reports shall  include all  known information rega rding the 
incident, including the species involved, date of incident, fate of the animal 
(e.g. , dead), location of the carcass, geographic coordinates of the accident 
location, sex of the animal, and approximate age (i.e. , adult , juvenile, yearling). 
To ensure that any incident will be reported, each employee who will drive on 
roads identified in this incidental  take statement shall be provided information 
to allow them to identify Canada lynx , as discussed above.  This information 
shall be retained in all vehicles that will be driven on in association with the 
proposed Hardrock Minerals Prospecting permits.  
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CONSERVATION RECOMMENDATIONS 
 
Section 7(a)(1) of the Act, di rects Federal agencies to utilize their authoriti es 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 l isted species or critical habitat, to help implement recovery 
programs, or to develop information.  
 
In order for the Service to be kept informed of actions minimizing or avoiding 
adverse effects or benefiting listed species or their or their habitats, the  Service 
requests notification of the implementation of any conservation 
recommendations.  
 

 
1.  Report  any sightings of Canada lynx to the Service at  (612) 725-3548. If 

possible, provide the date and location (geogra phic coordinates if  
available).  

 
2.  When developing reclamation plans, coordinate with the Service to 

identify opportunities to provide high -quality lynx habitat. Restore 
natural plant communities wherever practicable.  

 
3.  Remove and reclaim any roads as soon as they become unnecessary for 

ongoing activit ies.  
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REINITIATION – CLOSING STATEMENT 
 

This concludes formal consultation for the potential effects of the proposed 
Hardrock Minerals Prospecting Permits Project in Cook, Koochiching, Lake and 
St. Louis, counties ,  Minnesota, on the Contiguous United States Distinct 
Population Segment of Canada Lynx. 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 maintained (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 Opinion; (3)  the agency action is subsequently modified in a manner that 
causes an effect  to the listed species or critical habitat that  was not considered 
in this Opinion; or (4) a new species is listed or critical  habitat designated that 
may be affected by the action.  In instances where the amount or extent of 
incidental take is exceeded, any operations causing such take must cease 
pending reinitiation.  
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Appendix 1.  How to identify Canada lynx.  
 

 
©NRRI  

 
 
Lynx or Bobcat? 
 
The following information is adapted from the website, http://oden.nrri.umn.edu/lynx/information/bobcat.html. 

 
Canada lynx (Lynx canadensis) and bobcats (Lynx rufus) are medium-sized (2-3 times larger 
than a large house cat, smaller than a mountain lion) cats that are similar in appearance. There 
are several physical characteristics to distinguish between Canada lynx and bobcat: 
  
The black tail, ear tufts, and large feet characteristic of Canada lynx are shown clearly in the 
photo above.   
  

 Tail: A lynx’s tail has a black tip all around, with the appearance of being dipped in a 
bottle of ink. A bobcat’s tail is striped with black bands towards the end and has a black 
tip.  

 
 Ears: Lynx have longer ear tufts than bobcats. 

 
 Feet: Lynx have much larger feet than bobcats.  

 
While not a physical characteristic, a lynx is more likely to provide humans with a “good” view, 
often remaining in an area for a period of time while people watch it. Bobcats are more secretive 
and elusive than lynx. 
 
Contact numbers for reporting lynx mortality (1) FWS Law Enforcement at (651) 778-8360; or 
cell phone (651) 775-2758; (2) USDA Forest Service Special Agent at (218) 626-4386; (3) MN 
DNR Conservation Officer Supervisor at (218) 834-1406.  
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