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Figure 93. Spatial relationship of human population density to elk winter range within the Clearwater subbasin 
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Land management activities also contribute to limiting factors for elk in the 
Clearwater subbasin.  Habitat fragmentation due to road construction, mining, and development 
has contributed to lowered habitat values in some areas of the subbasin.  High road densities 
within the Lower North Fork, South Fork, and Lolo-Middle Fork AUs are of particular concern 
(See Figure 35).  The following discussion explains the negative impacts of open roads on elk 
within the Clearwater subbasin. 
 
Roads and Habitat Use 
Due to vehicular traffic, habitat adjacent to forest roads is avoided by elk (Hieb 1976; Perry and 
Overly 1977; Lyon 1979; Rost and Bailey 1979).  Even though habitat near roads is not denied to 
elk, it is not fully used (Lyon 1983).  The width of the area avoided by elk has been reported as 
0.25-1.8 miles, depending on the amount and kind of traffic, quality of the road, and density of 
cover adjacent to the road (Thomas and Toweill 1982).  Roads themselves are not to blame since 
closed roads are often used as travel corridors for elk (Marcum 1979) as well as a variety of other 
species.  The amount of traffic is the limiting factor in determining how much elk use will occur 
(Leege 1984) in habitat adjacent to roads.   

Heavily used forest roads have a much greater effect on elk use of habitat than do 
primitive roads (Marcum 1979; Perry and Overly 1977; Leege 1984).  However, there is some 
indication that elk respond less to constant non-stopping vehicle traffic than to slow vehicles 
which periodically stop (Ward 1976; Leege 1984) and disturb wildlife. Disturbance from traffic 
during the critical wintering period can impact winter survival rates.  Perhaps more significant is 
the avoidance of wintering habitat adjacent to open roads. 
 
Roads and Hunting Pressure 
Hunted elk avoid open roads and select habitats as far as possible from the nearest open road 
(Irwin and Peek 1979; Unsworth et al. 1998).  Despite the fact that elk densities adjacent to open 
roads are reduced, the harvest rate on elk remaining is much higher because of high hunter 
densities (Daneke 1980).  Those elk that remain in areas with open roads are three times more 
likely to be killed (Hurley and Sargent 1991).  In one study, nearly twice as many elk were killed 
within a quarter mile of open roads as any subsequent quarter mile interval (Daneke 1980).  
Road density and pattern, including off-road travel, are important in determining the security an 
area provides to elk during the hunting season (Basile and Lonner 1979).   
 Bull elk vulnerability has been documented to be at its highest in areas with open 
roads, reduced in areas with closed roads, and lowest in roadless areas (Leptich and Zager 1991; 
Unsworth and Kuck 1991).  In the Coeur d’Alene River drainage, it was found that access-
associated mortality rates had a marked effect on the age structure of bull elk populations.  In 
roaded areas, essentially no bulls lived beyond 5.5 years of age (Leptich and Zager 1991). 
 
Roads and Disturbance 
Roads and associated disturbances have been presumed to be the primary agent driving elk 
distribution across seasons and landscapes (Leege 1984; Lyon 1979).  Study results have indicated 
that expanding road systems and/or increasing traffic volumes, negatively affect elk distribution 
(Rost and Bailey 1979).  A reduction in elk movement due to decreased vehicular traffic and 
human harassment may benefit the survivability of elk and the recruitment of calves.  Reduced 
movements suggest that elk expend less energy (Cole et al. 1997) and the potential benefits of 
reduced energy expenditure include increased fat reserves, increased survival rate and increased 
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productivity (Cole et al. 1997).  Elk herds within the region have shown signs of decline. The 
potential to increase habitat use by closing roads is one way to help improve area elk herds. 
 When roads are built, elk security is lost and access management cannot completely 
mitigate that loss (Leptich and Zager 1991).  Security areas are areas elk retreat to for safety 
when disturbance on their usual range is increased (Leege 1984).  Such would occur during 
hunting season or any other human intrusion.  The value of a secure area depends on the distance 
from open roads and the amount of cover available.  Secure areas must be at least 250 continuous 
acres that are more than 2 miles from open roads (Leege 1984).  Road closures either permanent 
or temporary will effectively increase security for hunted elk; but a more productive 
consideration involves prevention of habitat fragmentation (Lyon and Canfield 1991). 
 
Road Densities  
Road density varies within the Clearwater subbasin with the highest densities reached within 
commercial timber harvest areas within the Lower North Fork, Upper North Fork, and 
Lolo/Middle Fork AUs (refer to Figure 36).  Isolated areas of high road density also occur near 
Grangeville, Elk City and along the Lochsa near Powell.  Nearly all winter range areas have 
some level of open road density (Figure 94).  
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Figure 94. Relationship of localized road miles to elk winter range within the Clearwater subbasin
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Limiting Factors 
Poor nutritional quality of forage is a threat to the Clearwater elk herd.  Changes in nutritional 
quality has resulted from fire suppression, succession, livestock grazing, noxious weed 
invasions, and land conversions.  Loss of early seral plant communities due to fire suppression is 
of particular concern.  Shrub fields are becoming decadent and too tall for effective foraging.  A 
lack of selenium may also threaten elk nutrition within the Lochsa AU (S. Nadeau, Idaho 
Department of Fish and Game, personal communication, October 2001).  The encroachment of 
noxious weeds onto low elevation winter range is also contributing to poor forage quality within 
the subbasin.  Many noxious weeds are unpalatable while others provide unreliable or seasonally 
restricted food supplies.  Forage removal by domestic livestock can also impact the availability 
and quality of forage for elk on both summer and winter range. 

Poor recruitment threatens the long-term survival of elk within the Clearwater 
subbasin.  Cow:calf ratios have consistently declined over the last decade (Idaho Department of 
Fish and Game, unpublished data).  The direct cause of these declines is unclear but is likely due 
to poor condition of cows, low calf weights, and/or high predation rates.   

Predation by black bears (Ursus americanus), cougars (Puma concolor), coyotes 
(Canis latrans), wolves, and humans can all threaten elk populations.  Black bear, coyotes, and 
cougar tend to predate young animals while wolves prey on young, old, and/or injured animals.  
Habitat conditions can contribute to high predation rates.  Dense shrub stands can provide good 
cover for black bear and other predators, while habitat fragmentation can contribute to high 
hunter success because security areas are limited. 

Humans illegally harvest all types of elk, but regulated harvest is largely limited to 
adult males.  Poaching is a significant problem within the subbasin with estimates of illegal take 
ranging as high as 50% that of legal harvest (S. Nadeau, Idaho Department of Fish and Game, 
personal communication, October 2001).  Losses from wounding and escapement during fall 
hunting season are also a concern.  Predation rates by humans increase near roads (Daneke 1980). 

Severe winter weather has the potential to limit elk numbers.  Cold temperatures and 
heavy snowfall can decrease winter survival rates and increase vulnerability to predation.  Poor 
quality forage, human disturbance and/or habitat fragmentation can acerbate such conditions.  
Significant die-off events have occurred within the Clearwater subbasin in 1948-49 and 1996-97. 

The Clearwater elk herd does not appear to be threatened by major disease occurrences.  
The herd is free of brucellosis and no evidence of chronic wasting disease has been found (S. 
Nadeau, Idaho Department of Fish and Game, personal communication, October 2001). 
 
Historic/Current Distribution 
The elk populations in the subbasin have change dramatically over time (Space 1964).  
Archaeological evidence from digs in the Clearwater subbasin suggests that elk have inhabited 
this area for more than 10,000 years (Clearwater National Forest 1999).  In the late 1800s and 
early 1900s, elk abundance and distribution in the Clearwater was slim and scattered.  The 
already scattered and sometimes sparse populations were impacted in the 1860s when thousands 
of gold miners took advantage of the unlimited hunting in some areas (Clearwater National 
Forest 1999).   

Several extensive wildfires between 1910 and 1934 removed expanses of overstory 
and opened up a large forage area.  Portions of the area were declared a wildlife reserve, 
allowing the elk to respond to this increase in forage.  The subbasin’s elk population grew to 
over 36,000 elk (U.S. Department of Agriculture 2000).  By 1935, elk were becoming so 
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plentiful, that the Clearwater Forest grazing report stated that elk were depleting their winter range.  
Although there is no documentation, forest personnel suspect that the elk population reached its 
peak in 1948.  The severe winter of 1948-1949 greatly reduced the population size and since then 
hunting pressure has kept the population below the suspected 1948 peak (Space 1964).   

From 1954 to1957 the Idaho State Fish and Game Department conducted a Game and 
Range study of the Clearwater that indicated a significant increase in the population (Space 
1964).  In 1976 hunting restrictions were enacted that only permitted bull hunting (U.S. 
Department of Agriculture 2000b).  This allowed for an increase in population that continued for 
about 15 years (U.S. Department of Agriculture 2000b), until the subbasin’s elk population 
declined in the 1990s (U.S. Department of Agriculture 2000b).  In 1997, a significant drop 
occurred in the elk populations within certain parts of the subbasin when deep snow covered elk 
winter range (U.S. Department of Agriculture 2000).   

Recent data (Figure 95) shows the Clearwater elk populations are in decline within 
some management units (Idaho Department of Fish and Game, unpublished data).  Elk numbers 
within Lolo management units 10 and 12 show a particularly significant decline from 
approximately 15,270 animals in 1989 to approximately 7,745 animals in 1997-98.  Elk numbers 
within the Selway units 16A and 17 also show a slight downward trend.  Elk numbers within the 
Dworshak unit 10A and Elk City units 15 and 16 appear to be relatively stable over the last 12 
years (Figure 95).  Calf:cow ratios have consistently declined in all units over the last 10-15 
years.  The greatest declines have been observed in management units 10, 10A, and 12 
(Dworshak and Lolo).  Reasons for these declines are unclear but may be related to changes in 
forage quality, predation, declining security cover, human disturbance, and/or hunting pressures. 
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Figure 95. Winter elk counts displayed by IDFG management units for 1984-2001 
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6.7 Terrestrial Species Limiting Factors 
6.7.1 Habitat loss, destruction, or modification  
Habitat loss, destruction, or modification is the single most pervasive limiting factor for 
terrestrial species throughout the Clearwater subbasin, and affects nearly every focal species 
within the drainage.  Key factors that contribute to the alteration of habitats include grazing, 
agriculture, mining, urban sprawl, fire suppression, logging, forest fragmentation, human 
construction projects, erosion, and noxious weeds. 

Grazing impacts can be detrimental to riparian areas, grasslands, and fragile 
communities such as wet meadows.  Cattle spend 20-30% more time in riparian areas than 
elsewhere on their range because of the abundant forage, availability of water, and protection 
from the elements, magnifying their impacts on these habitats (Knutson and Naef 1997). 
Livestock grazing can cause soil compaction, alter stream and habitat structure, distort bird and 
small mammal species composition, reduce big game forage, distribute noxious weeds, transmit 
diseases to wildlife, modify forest tree species composition, and reduce the abundance of fine 
fuels that once carried low-intensity fires through forests quickly. The historic grazing pressures 
imposed by native ungulates were light, and the herds moved through an area without causing 
excessive compaction or habitat alteration.  Terrestrial species most susceptible to grazing 
impacts include Clearwater phlox, Jessica’s aster, Palouse goldenweed, spacious monkeyflower, 
broadfruit mariposa lily, Spalding’s catchfly, Macfarlane’s four o’clock, water howellia, Ute 
ladies’ tresses, huckleberry, camas, lomatium, western toad, bighorn sheep, northern goshawk, 
mountain quail, elk, and sharp-tailed grouse. 

Agricultural practices have greatly changed the historic grasslands and prairies of the 
Clearwater subbasin.  The vast ranges of fescue and Agropyron bunchgrasses that once 
dominated the lowland areas of the subbasin have been almost completely converted to 
agricultural use. Removal of native perennial grass cover has left the soil vulnerable to erosion 
by wind and water, altered hydrologic regimes, and aided grassland colonization by annual 
grasses and noxious weeds (Quigley and Arbelbide 1997; Black et al. 1997).  The massive loss 
of prairie grasslands, has contributed to the decline of many species such as Ute ladies’ tresses, 
Spalding’s catchfly, broadfruit mariposa lily, Palouse goldenweed, Jessica’s aster, camas, 
lomatium, lynx, elk and mountain quail, and led to the extirpation of the sharp-tailed grouse and 
sandhill crane from the subbasin (Deeble 2000).  

The continuing growth of human populations and cities, characterized as “urban 
sprawl,” has steadily encroached upon wildlife habitats.  Increasing development results in 
habitat fragmentation, higher road densities, and loss of wildlife security.  Low elevation big 
game winter range is particularly vulnerable to urban encroachment.  Long-term capability of the 
habitat to support big game and other wildlife species is permanently reduced.  Humans living in 
previously wild areas also result in significant predation on native fauna by pets, particularly 
free-ranging cats.  Cats can kill large numbers of small animals, impacting both the populations 
of these species and their predators (Knutson and Naef 1997).  Free-ranging dogs chase deer and 
elk and can cause stress and habitat avoidance in other wildlife species. A large percentage of the 
terrestrial focal species within the Clearwater subbasin are hindered by habitat fragmentation due 
to growing human populations.  The impacts of urban sprawl are far reaching and affect such 
species as  Spalding’s catchfly, water howellia, Ute ladies’ tresses, Clearwater phlox, Jessica’s 
aster, Palouse goldenweed, camas, lomatium, fisher, wolverine, white-headed woodpecker, 
Townsend’s big-eared bat, fringed myotis, gray wolf, elk, mountain goat, grizzly bear, bighorn 
sheep, sharp-tailed grouse, mountain quail, and sandhill crane. 



 

Clearwater Subbasin Assessment  November 2003 269

As human populations continue to grow, so do public works such as roads, dams, 
water canals, fences, and power lines. These projects reduce the availability of wildlife habitat in 
the subbasin and result in fragmentation between habitat patches.  Canals formed of steep, 
sloping, concrete walls form a barrier between isolated wildlife populations, habitat patches, 
migration corridors, and changing seasonal wildlife resources.  Fences cause mortality in young 
ungulates that cannot cross high-strung barbed wire, and either get tangled in the strands, or get 
separated from the herd. Many bird species have difficulty avoiding and navigating around 
power lines, especially at night or when pursuing prey.  

More than 65 species of terrestrial vertebrates in the interior Columbia River Basin 
are negatively affected by road-associated factors (Wisdom et al. 2000).  Increasing road 
densities can reduce big game habitat effectiveness, increase vulnerability to harvest, facilitate 
firewood cutting and commercial harvest of large trees and snags, aid in the spread of noxious 
weeds, and encourage the spread of species into otherwise unsuitable habitat.  For instance, 
coyotes have been shown to negatively affect lynx populations through competition for prey 
where roads allow coyotes access to areas where they would otherwise be excluded by snow 
depths.  Populations of reptiles that use roads for thermal regulation, wide-ranging forest 
carnivores, and migrating amphibians are particularly vulnerable to road mortality.   

Roads are commonly constructed parallel to stream and river courses for scenic 
reasons and ease of construction. This results in the removal of riparian vegetation and alters the 
development of meanders, side channels, and attached wetlands that provide important habitat 
for aquatic wildlife.  Reductions in the size, quality, and connectivity of riparian habitats in the 
Clearwater subbasin have reduced their ability to support wildlife populations and to protect 
aquatic habitats.  Of past and existing dams in the Clearwater subbasin, Dworshak Dam has had 
by far the greatest impact to wildlife resources.  The single greatest impact of the Dworshak 
project is the loss of approximately 15,000 acres of deer and elk winter range due to water 
inundation (U.S. Army Corps of Engineers 1975).  The flooded habitat once had high potential 
for supporting animals during adverse winter weather conditions (Norberg and Trout 1958).  
Species in the subbasin that have been impacted by human construction and public works include 
Macfarlane’s four o’clock, salmon-flower desert-parsley, water howellia, wolverine, 
flammulated owl, white-headed woodpecker, black-backed woodpecker, harlequin duck, 
Townsend’s big-eared bat, fringed myotis, western toad, Coeur d’Alene salamander, gray wolf, 
lynx, elk, mountain goat, grizzly bear, bighorn sheep, and mountain quail. 

 Fire management strategies of the past few decades have significantly changed the 
successional processes within the Clearwater subbasin.  In the continued absence of fire, shade-
tolerant fir species have become dominant as the canopy becomes dense enough that shade-
intolerant ponderosa pine seedlings cannot compete, causing a shift from early and late 
successional forests to a prevalence of mid-seral forests (Johnson et al. 1994).  The amount of 
early-seral habitat in the subbasin was probably widespread after the occurrence of huge fires in 
1910 and 1919, but has been steadily declining since.  The resulting reductions in early-seral 
forage have lowered the suitability of the subbasin to support many grazing and browsing 
wildlife species, and reductions in early successional stage dependent prey have reduced the 
suitability of the subbasin to certain dependent predators (Wisdom et al. 2000). Ongoing fire 
suppression has raised the tree density and fuel loads above historic levels, and increased the 
likelihood that when fire does occur, it will be an intense, stand replacing fire.  In addition, these 
higher stand densities have increased the forests’ susceptibility to insects and disease (Quigley 
and Arbelbide 1997).   
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This decline in multi-stage forests has probably reduced the suitability of the subbasin 
for ponderosa pine dependents and many other species, including huckleberry, flammulated owl, 
fisher, wolverine, gray wolf, lynx, white-headed woodpecker, black-backed woodpecker, 
northern goshawk, grizzly bear, bighorn sheep, mountain goat, mountain quail, and elk. 

Timber harvest in the Clearwater subbasin has been primarily responsible for the 
reduction in mature forest types, multi- layered forest structure, and old growth ponderosa pine 
forests (Quigley and Arbelbide 1997). Local hydrologic features such as seeps and springs are 
important habitat features for many plant and wildlife species, and these features are modified or 
eradicated by extensive logging.  Large, old trees, snags, logs, and downed wood are structural 
elements, common in mature forests, with significant importance to wildlife.  The prevalence of 
these elements has been reduced in the region through the removal of older trees that might soon 
die and create snags, salvage harvest, fire wood collection, and the reduction of insect- infested 
trees that serve as food sources for insectivorous species (Wisdom et al. 2000).  Clearcut logging 
leaves large, open tracts of exposed ground that many wildlife species will avoid, thereby 
causing habitat fragmentation and underutilization of resources.   

Logging practices outside of the subbasin affect focal wildlife species that migrate 
seasonally to other locations.  Loss of winter habitat in Mexico, via massive harvest without 
reforestation, may be the single-most important factor in long-term survival of the flammulated 
owl (McCallum 1994).   Many species are sensitive to human disturbance and will abandon nests 
or territories due to logging activity, and siltation of streams caused by logging degrades wildlife 
habitat.  The mountain moonwort, crenulate moonwort, water howellia, flammulated owl, fisher, 
wolverine, gray wolf, lynx, white-headed woodpecker, black-backed woodpecker, fringed 
myotis, northern goshawk, grizzly bear, bighorn sheep, and mountain goat have all been 
impacted or reduced by timber harvest practices within the subbasin. 

Mining and ore extraction has been an historically significant industry within the 
Clearwater subbasin.  The mining history of the subbasin included periods of intense placer, 
dredge, and hydraulic mining, in addition to draglines, drag shovels, and hand operations 
(Paradis et al. 1999, Staley 1940).  Impacts of these operations often directly affect streams by 
way of siltation and stream channel diversion, and reduce the habitat quality for wildlife.  In the 
1860s thousands of gold miners took advantage of the unlimited hunting resources of the 
Clearwater drainage, and hunting pressures and disturbances had significant impacts on local 
species.  Old mine shafts within the subbasin are critical habitat features for many bats, and 
resuming mining activities causes permanent abandonment of the roost and possible loss of the 
colony.  Even though the number of prospectors has decreased, large mining operations continue 
to degrade habitats.  Species negatively impacted by mining include Macfarlane’s four o’clock, 
bighorn sheep, mountain goat, harlequin duck, Coeur d’Alene salamander, Townsend’s big-eared 
bat, and fringed myotis. 

Erosion and structural breakdown of fragile soils has led to the degradation of many 
wildlife habitats by allowing the establishment of nonnative and noxious weedy species 
throughout the Clearwater subbasin. The introduction of nonnative plant and animal species has 
reduced the drainage’s ability to support native species. Erosion often occurs from livestock 
directly accessing streams, livestock pastures lacking protective wood and perennial grass cover, 
loss of vegetation along stream channels, or land disturbance events such as timber harvest, 
mining, fire, road construction, and agricultural tilling.  Many noxious weeds are aggressive 
annual species that colonize new disturbances quickly and outcompete the perennial native 
species for available resources.  Noxious weed invasions onto rangelands have drastically 



 

Clearwater Subbasin Assessment  November 2003 271

reduced forage production, forage quality, plant and animal species diversity, and habitat 
suitability. Nonnative wildlife often hybridizes with local native species, creating offspring that 
are less fit for survival and introducing genetic diseases. Species  susceptible to erosion and 
invasive nonnative species impacts include Jessica’s aster, Palouse goldenweed, spacious 
monkeyflower, Spalding’s catchfly, broadfruit mariposa lily, water howellia, Ute ladies’ tresses, 
Macfarlane’s four o’clock, western toad, bighorn sheep, mountain goat, northern goshawk, 
mountain quail, elk, sandhill crane, and sharp-tailed grouse. 
 
6.7.2 Human disturbance, presence, and activities  
Human disturbance, presence, and activities often have significant repercussions for the focal 
species within the Clearwater subbasin.  Scientific collection, recreation, vandalism, and various 
forms of hunting all have far reaching effects that reduce or restrict the populations of plant and 
wildlife species.  
 Many scientists collect rare and unique species of flora and fauna within the 
Clearwater subbasin, and occasionally species are overharvested or do not rebound from such 
disturbance.  Species that have been negatively impacted by scientific collection include 
Clearwater phlox, Jessica’s aster, Spalding’s catchfly, Macfarlane’s four o’clock, Townsend’s 
big-eared bat, peregrine falcon, western toad, and Coeur d’Alene salamander. 
 Recreational disturbances within wildlife habitats have increased as the human 
population has continued to grow throughout the Clearwater subbasin. Activities such as hiking, 
mountain biking, angling, boating, bird watching, edible plant collection, cave exploration, rock 
climbing, and operating off-road vehicles such as snowmobiles, ATV’s, and motorcycles, can 
cause the unintentional eradication of plant and wildlife communities.  Some species are 
extremely sensitive to human disturbance, and even a low frequency of encounters can cause 
whole communities to abandon critical habitat features.  Terrestrial focal species within the 
subbasin that are particularly intolerant of human contact are Palouse goldenweed, wolverine, 
harlequin duck, Townsend’s big-eared bat, fringed myotis, northern goshawk, peregrine falcon.  
ESA listed, and culturally important or extirpated species sensitive to human disturbance include 
Spalding’s catchfly, water howellia, Ute ladies’ tresses, gray wolf, lynx, grizzly bear, bald eagle, 
bighorn sheep, mountain goat, mountain quail, elk, and sandhill crane. 
 Vandalism and destructive acts aimed at wildlife are often the product of superstition, 
negative folklore, and fear.  The two species particularly susceptible to vandalism within the 
subbasin are Townsend’s big-eared bat and the fringed myotis. 
 Hunting and trapping, for subsistence or sport, have been practiced in the subbasin 
throughout history.  Indigenous peoples have put some form of hunting pressure on the 
subbasin’s wildlife for thousands of years, but as wildlife habitat quality declines and the human 
populations continue to rise, the impacts to wildlife communities are increasing.  In the 1860s 
large numbers of gold miners flooded into the subbasin and the unregulated hunting, for sport 
and subsistence, had serious impacts to wildlife. Many species were greatly reduced by this 
period of overharvest.  In the 1900s, ranchers and public agents promoted eradication programs 
that destroyed many predatory wildlife species to protect the public from disease or attacks, and 
support livestock interests.  Currently, hunting seasons limit excessive harvesting of intensively 
hunted species, but poaching, misidentification, and unforeseen population fluctuations continue 
to alter viability and composition of some wildlife communities.  Some species within the 
subbasin are particularly vulnerable to trapping and hunting due to curiosity, trapability, inability 
to rebound from losses, high poaching rates, and a lack of refugia to avoid hunters.  These 
sensitive species are  fisher, wolverine, peregrine falcon, Townsend’s big-eared bat, fringed 
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myotis, gray wolf, bald eagle, lynx, grizzly bear, bighorn sheep, mountain goat, bison, elk, and 
sandhill crane. 

Wisdom et al. (2000) found roads to be detrimental to >70% of the 91 species of 
wildlife reviewed.  The development and use of roads affect ecosystems and the wildlife 
dependent on them in numerous ways.  Roads eliminate habitat through their development; they 
fragment habitat, compact soils, disturb and destroy organic layers, and cause higher rates of 
erosion or mass wasting.  Car and truck traffic associated with roads becomes a vector for the 
spread of noxious weeds, injures and kill animals through collisions, minimizes or limits the use 
of adjacent habitat by ungulates, results in an increased harvest rate on the remaining animals, 
and creates a loss of security for ungulates that cannot be completely mitigated through access 
management.  Numerous studies have documented the impacts roads can have on the behavior, 
movement, and mortality of animals (Trombulak and Frissell 2000; Ercelawn 1999; Hieb 1976; 
Perry and Overly 1977; Lyon 1979; Rost and Bailey 1979; Witmer and deCalesta 1985).   
 
6.7.3 Intensive application of herbicides, pesticides, and chemicals  
Intensive application of herbicides, pesticides, and chemicals often has deleterious effects on 
nonintended species of plants and wildlife.  Species within the Clearwater subbasin can be 
directly affected by these chemicals through pesticide/herbicide drift from aerial spraying, 
contamination of water sources, and habitat loss.  An indirect affect to wildlife is the reduction of 
prey bases that many wildlife species feed on.  Cumulative effects are spread throughout a 
system when predators accumulate toxic doses of a poison through the consumption of 
contaminated prey.  Terrestrial focal species subject to losses by herbicide or pesticide 
application include Palouse goldenweed, harlequin duck, peregrine falcon, Townsend’s big-eared 
bat, fringed myotis, and  Coeur d’Alene salamander. Threatened and Endangered plant and 
animal species whose declines may be partially attributable to herbicide and pesticide application 
include Spalding’s catchfly, Macfarlane’s four o’clock, Ute ladies’ tresses and bald eagle. 
 
6.7.4 Disease and parasite  
Infestation by disease or parasites is a common limiting factor of many plant and wildlife species 
within the Clearwater subbasin.  While some species may have low-intensity infestations that 
reduce viability without killing the host, other species have cyclic, reoccurring infestations that 
can cause massive die-offs and eliminate whole communities.  Species that are vectors for a 
disease but are not affected themselves, may still be negatively impacted if the disease is 
perceived to be a danger to humans.  Species within the Clearwater subbasin that have a history 
of disease and/ or parasite outbreaks include Clearwater phlox, Jessica’s aster, salmon-flowered 
desert-parsley, Spalding’s catchfly, Macfarlane’s four o’clock, Townsend’s big-eared bat, 
peregrine falcon, western toad, gray wolf, bighorn sheep, mountain goat, and bison. 
 
6.7.5 Critical habitat or specialized needs/aversions  
Critical habitat or specialized needs/aversions can be unique characteristics critical to a life 
phase, or factors that cause a species to avoid otherwise suitable habitat.  Home range 
requirements, extreme range loyalty, avoidance of landscape features, reproduction habitat 
features, and feeding habitat characteristics all define critical habitat for a particular species, and 
may limit that species’ abundance if absent.  Some terrestrial focal species within the subbasin 
can be characterized as “generalists” and can survive in a wide variety of habitat types, but many 
have specialized criteria or sensitivities that limit their suitable habitat types.  These specialized 
terrestrial focal species include Clearwater phlox, spacious monkeyflower, salmon-flowered 



 

Clearwater Subbasin Assessment  November 2003 273

desert-parsley, mountain moonwort, crenulate moonwort, fisher, wolverine, flammulated owl, 
white-headed woodpecker, black-backed woodpecker, harlequin duck, Townsend’s big-eared 
bat, fringed myotis, peregrine falcon, and Coeur d’Alene salamander.  Lynx, grizzly bear and 
water howellia are threatened and endangered species with specialized requirements.  
Specialized culturally important or extirpated species include huckleberry, camas, bighorn sheep, 
mountain goat, sharp-tailed grouse, mountain quail and sandhill crane. 
 
6.7.6 Limited or specialized reproductive capabilities  
Limited or specialized reproductive capabilities can greatly reduce a community’s ability to 
rebound from loss, adapt to habitat changes, or recolonize disjunct habitats.  Some species have 
intrinsically low birth and maturation rates that hinder their ability to respond quickly to 
changing environments and resources.  Other species have such high neonatal or juvenile 
mortality rates that their populations grow very little over time, and are highly susceptible to 
extirpation if mature breeding adults are lost.  Climate, weather, human disturbance, maternal 
nutritional level, nest usurpation, excessive predation on young, availability of prey or forage, 
stress, habitat quality, and cyclic patterns of population change all affect reproductive success 
and recruitment.  There are several terrestrial focal species within the Clearwater subbasin that 
exhibit limited reproductive capability:  broadfruit mariposa lily, fisher, flammulated owl, black-
backed woodpecker, harlequin duck, Townsend’s big-eared bat, goshawk, peregrine falcon, and 
western toad.  Limited reproductive capacity may have also been a factor in reductions in 
populations of water howellia, lynx, grizzly bear, bald eagle, bighorn sheep, mountain goat, 
mountain quail and sandhill crane.  
 
6.7.7 Interspecies competition and selective predation  
Competition among native species can often severely limit the viability of a plant or wildlife 
community.  Some species continuously compete for the same resources, such as sunlight, 
pollinators, prey, territory, and quality habitat features, or are targeted by specialized predators.  
This intense struggle results in stress, increased energy output to guard territories, loss of fitness, 
and higher risk of predation to young.  Excessive loss of fitness can limit a  population and 
reduce community health.  Terrestrial focal species subject to high levels of interspecies 
competition or predation are fisher, wolverine, black-backed woodpecker, western toad, and 
peregrine falcon.  Macfarlane’s four o’clock, huckleberry, lynx, bighorn sheep, mountain quail, 
sandhill crane, and elk are Threatened, Endangered, recently extirpated, dimininished or 
culturally important species susceptible to high levels of interspecies competition or predation. 
 
6.7.8 Herbivory susceptibility  
Herbivory susceptibility is a limiting factor for species that focus all of their reproductive energy 
into the production of a single fruiting body.  Large seed heads are highly palatable and likely to 
be consumed by herbivores and browsers, but the widespread distribution of the individual plants 
helps to distribute herbivory impacts.  If a susceptible community is intensively grazed due to 
poor livestock rotation or severe weather limiting herbivore dispersal, it may eliminate 
reproduction and recruitment for an entire year.  The broadfruit mariposa lily is the only species 
within the Clearwater subbasin known to be limited by herbivory of fruiting bodies. 
 
6.7.9 Obligate relationships  
Obligate relationships are formed by the resources available and the needs of different species.  
Many species are dependent upon the health of another plant or wildlife community to provide a 
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resource or critical habitat feature that cannot be otherwise utilized, and the management of each 
must reflect these relationships.  Keystone species have complex obligate relationships, and are 
therefore critical to ecosystem health. The anadromous salmonids are an example of keystone 
species within the subbasin. Reductions in the anadromous salmon runs within the Clearwater 
subbasin have limited the system’s ability to support many of the wildlife populations that 
current habitat could otherwise maintain.  Wildlife derive nutrition from salmon through direct 
consumption in the form of predation, parasitism, or scavenging of spawning fish, carcasses, 
eggs, or fry.  Carcass decomposition, and the particulate and dissolved organic matter released 
by spawning fish, deliver nutrients to plants, which in turn, also provide sustenance to wildlife 
(Cederholm et al. 2001).  Wildlife species have been identified that have a strong consistent 
relationship with salmon, and three of these, the harlequin duck, grizzly bear, and bald eagle, 
occur presently or historically in the Clearwater subbasin (Cederholm et al. 2001).   
 Examples of simple obligate relationships are pollination, providing carcasses for 
scavengers, specialized prey base, excavating snags for secondary nesting species, or forming 
symbiotic fungal dependencies.  In addition, some species form an obligate relationship among 
its collective communities, (termed a metapopulation), which is a regional grouping of 
interdependent populations affected by recurrent extinctions and linked by recolonization (Shelly 
and Gamon 1996).  Many small communities of the same species need to be maintained to 
supply a recolonization source in the event of localized extirpation or destruction of an individual 
population.  This is particularly important for species tied to disturbance or volatile habitats.  
Terrestrial focal species limited by their obligate relationships are mountain moonwort, crenulate 
moonwort, wolverine, flammulated owl, and harlequin duck.  Endangered and Threatened 
species thought to be limited by their obligate relationships include Macfarlane’s four o’clock, 
water howellia, lynx, grizzly bear, and bald eagle. 
 
6.7.10 Natural disaster  
Natural disaster events can be an opportunity for some plants and wildlife in the subbasin to gain 
an advantage over other less resilient species.  Many plants and wildlife have become so 
specialized that they are dependent upon occasional flood, fire, drought, cold, or general mass 
disturbance periods to create reproduction, feeding, nesting, or rearing opportunities.  Flooding 
induces seed establishment of important riparian species, and fire creates snags and dead wood, 
and causes some conifer cones to dispense seeds.  Many seeds need specific wet-dry or hot-cold 
cycles to induce germination.  Plants and wildlife within the subbasin that have become 
dependent, and therefore limited, by their tie to natural disasters are water howellia, huckleberry, 
white-headed woodpecker, black-backed woodpecker, and lynx.  
 
6.7.11 Sensitivities to climate and environmental changes  
Sensitivities to climate and environmental changes such as increased pollution, declining water 
quality, prolonged drought, poor seasonal forage production, and extreme seasonal temperatures, 
can limit dispersal, survival of offspring, reproductive success, overwinter health, and general 
fitness of many species.  Some terrestrial focal species within the subbasin are very intolerant of 
habitat fluctuations and are easily extirpated if extreme changes occur.  The terrestrial focal 
species most sensitive to climate extremes or have experienced large die-offs due to 
environmental shifts are Clearwater phlox, harlequin duck, Townsend’s big-eared bat, western 
toad, and Coeur d’Alene salamander. Other species sensitive to environmental shifts include 
water howellia, huckleberry, bighorn sheep, mountain goat, bison, mountain quail, sandhill 
crane, and elk. 
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6.7.12 Small endemic populations  
Small endemic populations are subject to extirpation by inbreeding depression, genetic drift, 
isolation from the larger population, lack of travel corridors between regional populations or 
resources, loss of genetic variability, and a poor survival rate for transplanted individuals.  
Isolated and endemic populations can be created by various factors such as forest fragmentation, 
construction of barriers such as roads, water impoundments, or fences, large die-offs that 
fragment a species’ distribution, diminishing resources, habitat destruction, loss of critical habitat 
features, extreme separation of suitable habitats, limited mobility or dispersal ability, or extreme 
loyalty to home range.  Many terrestrial focal species within the Clearwater subbasin are 
currently declining or have been extirpated due to small, isolated populations and deleterious 
genetic effects.  These species are  Clearwater phlox, Jessica’s aster, Palouse goldenweed, 
broadfruit mariposa lily, crenulate moonwort, fisher, wolverine, harlequin duck, Townsend’s 
big-eared bat, and Coeur d’Alene salamander.  Spalding’s catchfly, Macfarlane’s four o’clock, 
Ute ladies’ tresses, water howellia, lynx, grizzly bear, bighorn sheep, mountain goat, sharp-tailed 
grouse, and mountain quail are Threatened, Endangered, Extirpated or Diminished species that 
have been impacted by the effects of small or isolated populations. 
 
6.7.13 Global or regional limitations  
Global or regional limitations can reduce a species that inhabits the Clearwater subbasin 
seasonally but travels outside the drainage in other times of the year.  Many migrant populations 
are declining due to global or national limiting factors such as habitat destruction, climate 
changes, or pollution that are effecting the worldwide distribution of a species.  Terrestrial focal 
and Threatened species species at risk from global limiting factors are flammulated owl, 
harlequin duck, lynx, and bald eagle. 
 
6.7.14 Other reasons  
Unknown reasons for declining plant and wildlife communities are still being studied for many 
species.  Some historic community locations are on private property and unavailable for current 
surveys, or some species may be responding negatively to unknown environmental variables in 
addition to well documented factors.  Species that are declining for unknown reasons are 
spacious monkeyflower, salmon-flowered desert-parsley, western toad, harlequin duck, lynx, 
mountain quail, and elk.  A summary of focal plant species (Table 38) and wildlife species 
(Table 39) affected by each limiting factor are listed below. 
 



 

Clearwater Subbasin Assessment  November 2003 276

Table 38.  Limiting factors of focal,Threatened and Endangered, and culturally or economically important plant species within the 
Clearwater subbasin 

LIMITING FACTORS  
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Habitat loss/ destruction/ modification   
 
             

Grazing  x x x  x   x x x x x x x 
Agriculture  x x   x   x   x  x x 
Urban sprawl x x x      x  x x  x x 
Human construction projects  x    x     x x     
Fire suppression             x   
Logging/forest fragmentation       x x   x     
Mining          x      
Erosion/ noxious weeds  x x x  x   x x x x   x 

Human disturbance                 
Scientific collection x x       x x x     
Recreation   x      x  x x    
Vandalism                
Hunting/Trapping/Poaching                

Herbicides/ Pesticides   x      x x  x   x 
Disease/ parasites x x   x    x x      
Critical habitat or specialized needs/aversions x   x x  x x   x  x x  
Limited/ specialized reproductive capabilities      x     x     
Native species competition/selective predation          x   x   
Herbivory susceptibility      x          
Obligate relationships       x   x x     
Subject to/ dependent on natural disasters            x  x   

Climatic/ environmental conditions x   x   x x   x  x x  
Small endemic populations subject to extirpation x x x   x  x x x x x    
Global or regional limitations x         x      
Unknown/questionable cause of decline    x x           

Table Name Common Name Scientific Name Table Name Common Name Scientific Name 
Phlox Clearwater phlox   Phlox idahonis  Catchfly Spalding's catchfly Silene spaldingii 
Aster Jessica's aster Aster jessicae 4 O'Clock MacFarlane's four o'clock Mirabilis macfarlanei 
Goldenweed Palouse goldenweed  Haplopappus liatriformis  Howellia Water howellia Howellia aquatilis  
Monkeyflower Spacious monkeyflower Mimulus ampliatus Ute L's tress  Ute ladies' tressess  Spiranthes diluvialis 
Dst Parsley Salmon-flowered desert-parsley Lomatium salmoniflorum Huckleberry Big huckleberry  Vaccinium membranaceum 
Lily Broadfruit mariposa lily  Calochortus nitidus Camas Camas  Camassia quamash 

Mt. Mnwort Mountain moonwort Botrychium montanum  
  

Lomatium Lomatium  Lomatium spp. 
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Table 39.  Limiting factors of focal, Threatened and Endangered, recently extirpated or diminished, and culturally or economically 
important wildlife species within the Clearwater subbasin 
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H a b i t a t  l o s s /  d e s t r u c t i o n /  m o d i f i c a t i o n
Grazing x x x x x
Agricul ture x x x
Urban sprawl x x x x x x x x x x x
H u m a n  c o n s t r u c t i o n  p r o j e c t s x x x x x x x x x x x x x x x
Fire  suppress ion x x x x x x x x x x x x
Logg ing /  f o r e s t  f r agmen ta t i on x x x x x x x x x x x x
Mining x x x x x x
Erosion/  noxious  weeds x x x x x x

H u m a n  d i s t u r b a n c e
Scient i f ic  col lec t ion x x x x
R e c r e a t i o n x x x x x x x x x x x x x
Vandalism x x
H u n t i n g /  T r a p p i n g /  P o a c h i n g x x x x x x x x x x x x

H e r b i c i d e s /  P e s t i c i d e s x x x x x x x
D i s e a s e /  p a r a s i t e s x x x x x x x
C r i t i c a l  h a b i t a t  o r  s p e c i a l i z e d  n e e d s  /  a v e r s i o n s x x x x x x x x x x x x x x x x
L i m i t e d /  s p e c i a l i z e d  r e p r o d u c t i v e  c a p a b i l i t i e s x x x x x x x x x x x x x x

N a t i v e  s p e c i e s  c o m p e t i t i o n  /  s e l e c t i v e  p r e d a t i o n x x x x x x x x
H e r b i v o r y  s u s c e p t i b i l i t y x x x x x x
O b l i g a t e  r e l a t i o n s h i p s
S u b j e c t  t o /  d e p e n d e n t  o n  n a t u r a l  d i s a s t e r s x x x
C l i m a t i c /  e n v i r o n m e n t a l  c o n d i t i o n s x x x x x x x x

S m a l l  e n d e m i c  p o p u l a t i o n s  s u b j e c t  t o  e x t i r p a t i o n x x x x x x x x x x x
G l o b a l  o r  r e g i o n a l  l i m i t a t i o n s x x x
U n k n o w n  /  q u e s t i o n a b l e  c a u s e  o f  d e c l i n e x x x x

W i l d l i f e  S p e c i e s
T a b l e  N a m e C o m m o n  N a m e Sc ien t i f i c  Name T a b l e  N a m e C o m m o n  N a m e Sc ien t i f i c  Name
Fisher Fisher  Mar tes  pennan t i W o l f Gray wolf  C a n i s  l u p u s
W o l v e r i n e W o l v e r i n e  Gulo  gu lo Bald eagle Bald eagle H a l i a e c t u s  l e u c o c e p h a l u s

F .  Owl Flammula ted  owl  O t u s  f l a m m e o l u s L y n x L y n x  L y n x  c a n a d e n s i s

W-H wdpker W h i t e - h e a d e d  w o o d p e c k e r  Pico ides  a lbo larva tus Grizzly Grizzly bear Ursus arctos horribil is

B-B wdpker Black-backed  woodpeckers  Pico ides  arc t i cus Bighorn Bighorn  sheep  Ovis  canadens i s  canadens i s
Duck Har lequin  duck Histr ionicus  his tr ionicus M t .  G o a t M o u n t a i n  g o a t  O r e a m n o s  a m e r i c a n u s

Big-ear  bat Townsend’s  b ig-eared  bat  Corynorh inus  townsend i i Bison Amer ican  b i son  B i s o n  b i s o n

M y o t i s Fr inged  myot i s  Myot i s  thysanodes Grouse Columbian  sharp- ta i led  grouse  T y m p a n u c h u s  p h a s i a n e l l u s  c o l u m b i a n u s
Goshawk N o r t h e r n  g o s h a w k Accipi ter  genti l is Mt.  Quai l Mounta in  qua i l  Oreor tyx  p ic tus

P e r e g r i n e P e r e g r i n e  f a l c o n  F a l c o  p e r e g r i n u s  a n a t u m SH Crane Greater  sandhi l l  c rane  Grus  canadens i s  t ab ida

T o a d W e s t e r n  o r  B o r e a l  t o a d  B u f o  b o r e a s Elk Elk  Cervus  e laphus

Salamander Coeur  d ’Alene  sa lamander  P l e t h o d o n  v a n d y k e i  i d a h o e n s i s




