Appendix E: 

 Information about Fire Effects on Specific Wildlife Species 

Olympic National Park

1) Black bear (Ursus americanus)

Direct Fire Effects on Animals Direct fire-caused mortality probably has little effect on populations as a whole. 

Habitat Related Fire Effects Fires that favor early and mid-seral fruit-producing shrubs and plentiful grasses and forbs are beneficial to bears.  Many bear foods are enhanced by fire.  Fire can also provide a medium for insect invasion, which could provide food.  Huckleberries and blueberries are more productive on recently burned sites compared to unburned sites.  However, hot, duff-consuming fires can destroy shallow rhizomes.  Fire can also reduce important food species in the short-term.  A study in western Montana found that berry production was low for globe huckleberry (Vaccinium globulare) in mature stands and stands burned 60 to 100 years previously.  Berry production was best on sites burned between 25 and 60 years previously or on clearcuts that were broadcast burned 8 to 15 years previously

2) Black tailed deer (Odocoileus hemionus ssp. columbianus) – a subspecies of mule deer

Direct Fire Effects On Animals Although uncommon, mule deer (black-tailed deer) can be trapped and killed by fast-moving fires. 

Habitat Related Fire Effects The effects of fire on mule deer habitat are widely varied and well documented in the literature.  In general, fires that create mosaics of forage and cover are beneficial.  Deer seem to prefer foraging in burned compared to unburned areas, although preference may vary seasonally.  This preference may indicate an increase in plant nutrients, which usually occurs following fire.  Hobbs and Spowart warned about making conclusions regarding the benefits of fire based on forage studies alone.  Their study of fire on nutrition in Colorado revealed increases in the quality of deer diets due to changes in forage selection--not increases in nutrients of previously selected forage. 

3) Bobcats (Lynx rufus)

Direct Fire Effects on Animals Bobcats are very mobile and can probably escape most fires.  There are no reports of direct bobcat mortality due to fire.  Howard and others saw a bobcat leaving burning brush in California, but found no animals that had been injured or killed by the fire. 

Habitat Related Fire Effects Fire may improve the foraging habitat and prey base of bobcats.  Fires that create a mosaic of burned and unburned areas including some open areas and some cover are probably most beneficial to bobcats.  Fires that reduce vegetation height and create open areas probably increase hunting efficiency.  Surface fires often open substrates for quieter stalking and easier capture of prey than can occur in closed forests.  

Annual winter burning on a northern bobwhite (Colinus virginianus) plantation may have improved stalking conditions for bobcats which resulted in an increase in the local bobcat population.  In California bobcats feed in recent (1-year-old) chaparral burns and young (2- to 3-year-old) chaparral.  Longhurst observed that at the Hopland Field Station in California, populations of bobcats increased in young to intermediate aged chaparral interspersed with grassland.  Bobcat populations showed a downward trend in both mature chaparral (10 years old or more) and extensive grasslands.  Periodic fire helps to maintain habitat for much bobcat prey.  Several studies indicate that many small mammal populations increase rapidly subsequent to fire in response to increased food availability. 

4) Cougar (Felis concolor)

Direct Fire Effects on Animals Information was not found in the literature regarding direct effects of fire on mountain lions.  Kittens are probably most vulnerable to fire.  The activities of eight radio-tagged mountain lions were monitored during and after the 1988 fire season in Yellowstone National Park.  Movement patterns of five adults and two kittens suggested that they avoided areas with fires in progress, but used them afterward where prey numbers and cover were not greatly reduced. 

Habitat Related Fire Effects Mountain lion habitat can be enhanced or expanded by fires that improve habitat for prey species.  Preferred forage for deer is generally more productive and easily accessible following fire.  Frequent fire over large areas maintains many stands in a successional stage favorable to deer.  Deer populations commonly increase dramatically following forest fire, provided 40 percent or more escape cover remains after the burn.  Mountain lion numbers increased after fire in a western redcedar (Thuja plicata)-western hemlock (Tsuga heteropylla) forest in British Columbia.  This increase may have been related to an increase in mule deer populations.  

5) Coyotes (Canis latrans)

Direct Fire Effects on Animals Coyotes are very mobile and can probably escape most fires.  There are no reports of direct coyote mortality due to fire. 

Habitat Related Fire Effects: Fire may improve the foraging habitat and prey base of coyotes.  In New England, coyotes are commonly found in forest openings created by fire or logging.  Fires that reduce vegetation height and create open areas probably increase hunting efficiency by coyotes.  Surface fires often open substrates for quieter stalking and easier capture of prey than can occur in closed forests.  Wirtz noted increases in consumption of birds and deer by coyotes after a chaparral fire in the San Dimas Experimental Forest, California.  Increased consumption was presumably the result of increased vulnerability of prey with reduced cover, but no change was noted in small mammal consumption.  Periodic fire helps to maintain habitat for many prey species of coyote.  Fires that create a mosaic of burned and unburned areas are probably the most beneficial to many coyote prey species.  Several studies indicate that many small mammal populations increase rapidly subsequent to burning in response to increased food availability.  Fire often improves hare and rabbit forage quality and quantity for two or more growing seasons.  Hill concluded that burning at intervals longer than 2 years would be less beneficial to rabbits and hares, but any fire is believed better than fire exclusion.  

6) Deer mouse (Peromyscus maniculatus)

Direct Fire Effects on Animals Causes of direct mortality due to fire include burns, heat stress, asphyxiation, physiological stress, trampling by other animals, and predation.  Indirect causes include loss of food supply, loss of nest sites, predation, increased parasitism and disease, increased competition, and changes in social interaction.  Small mammals such as the deer mouse often survive fire by moving into underground burrows or by moving to unburned areas.  Mortality within burrows is difficult to assess but hypothesized to be low.  Wirtz reported that deer mice survived chaparral fires in burrows.  No dead animals were found after prescribed fire in mixed-grass prairie, a community inhabited by deer mice. 

There are a few reports of direct mortality of deer mice from fire.  In west-central Oregon Douglas-fir stands, Gashwiler observed deer mice on clearcut and slash-burned (October) areas while fires were still active; some were captured within 2 feet (0.6 m) of a smoldering fire.  He reported that 12 of 16 (75% of) mice marked prior to the fire were recaptured on the burned area within 15 days of fire initiation.  In November, 13 of the 16 original marked animals were recaptured on the burned area.  The total number of deer mice captured on the burn (21) was three times the number of deer mice captured on the adjacent unburned control plot.  In some instances, deer mice leave the burn area immediately after a fire, possibly due to the presence of loose ash or to a lack of food.  Tevis reported that one-third of the deer mice marked before a broadcast (slash) fire were recaptured in the postfire period; all but four were captured on the edge of the burn but none were recaptured on the burned area.  Colonizers did not enter the burned area until rainfall packed down the deep ash layer.  By 2.5 weeks after the fire, deer mouse numbers were twice the prefire levels. 

Habitat Related Fire Effects In many communities deer mice abundance was higher on burned areas than on adjacent unburned areas by the first growing season after fire.  In other communities there was no clear response, and in some communities deer mice decreased after fire.  Deer mice are often the first animals to invade an area that has been burned.  Burned areas often support increased numbers of insects and seeds of annual plants that are beneficial to deer mice.  In many reports deer mouse abundance was negatively correlated with amount of litter.  Fire in grassland immediately reduces litter and aboveground vegetation; total biomass usually is higher than prefire levels by the summer following a spring prescribed fire.  Deer mice in grasslands tend to use burned plots more than adjacent unburned plots.  Fire in ecotones may increase available habitat for prairie deer mice. 

In Wisconsin deer mice were only found on frequently burned areas where woodland had been successfully converted to brush-prairie.  The success of the deer mouse on burned areas is attributed to its nocturnal habits, erratic movements, tolerance of open space/bare ground, and lack of competition.  In Yellowstone National Park, deer mice were able to find adequate food the first growing season after wildfire, even though plant cover was less than 10 percent.  In Arizona ponderosa pine forests, the increased number of deer mice after fire was attributed to increased food and cover in the form of stumps and fallen logs; the highest deer mouse populations occurred in the areas with significantly more cover and forbs. 

In northern Idaho, deer mice were the most commonly trapped small mammal on the Trapper Peak Burn (in subalpine fir [Abies lasiocarpa)] 3 years after fire.  The frequency of fire affects deer mouse abundance.  In Kansas tallgrass prairie, deer mouse abundance was higher the first year after fire on plots burned every 4 years than on annually burned plots.  The average relative density of deer mice in all 4 years of a 4-year fire cycle was also higher than the average relative density with annual fire.  A similar result was obtained in New Brunswick mixed-grass prairie; annual fires resulted in lower deer mouse abundance than fires at longer intervals.  Although deer mouse populations generally increase within a year after fire, effects are variable, especially in nonforested habitats. 

7) Elk (Cervis elaphus)

Direct Fire Effects on Animals Young calves can be trapped and killed by fire, although losses are probably not significant. 

Habitat Related Fire Effects Following fire, most preferred elk forage species are enhanced by an increase in nutrients.  Many studies, however, conclude that an increase in quantity of forage is more significant than an increase in quality.  Site preference studies show that elk usually prefer to graze on burned as opposed to unburned sites. 

8) Meadow voles (Microtus pennsylvanicus)

Direct Fire Effects on Animals Kelleyhouse suggested that most small mammals were killed by intense wildfire but offered no direct evidence.  It appears likely that mortality rates are affected by season and timing of fire, fire intensity, and rate of fire spread.  In Wisconsin Ver Steeg found 57 dead meadow voles following an early spring prescribed fire.  No dead meadow voles were found following a prescribed fire in a Minnesota prairie even though meadow voles were abundant.  In Illinois tallgrass prairie no direct mortality was observed during prescribed spring fire.  Most meadow voles survived heat and flames by moving into or remaining in their burrows.  A few were observed escaping ahead of the fire.  No dead meadow voles were found after the fire on the surface or in burrows. 

In Nebraska tallgrass prairie plots burned in spring were searched for evidence of mortality.  Both prairie voles and meadow voles occurred on the plots.  Of the 24 nests (both species) found, only one dead meadow vole was found next to a nest; an additional casualty, a charred adult prairie vole, was found in an area devoid of nests.  There were no dead voles found on burned areas after spring prescribed fire in Nebraska prairie.  Meadow voles that were tagged with radio transmitters were monitored during a prescribed fire in mixed-grass prairie in south central Nebraska.  One individual went down an old badger hole that was near her location when the fire was started.  The vole was apparently emigrating from the burned area when she was captured in a firelane.  Another meadow vole ran 50 (15 meters) and took refuge in an old burrow with a 1-inch (2.54 cm) opening; the burrow was probably that of a vole, but not the home burrow of the individual.  A yellow-bellied racer later ate this meadow vole.  It was speculated that the vole did not return to its home burrow and was at a disadvantage in a "foreign" burrow, which led to its capture, by the snake.  

Emigration Following Fire: Postfire emigration is probably due to lack of cover (including litter) rather than lack of food.  Prescribed spring fire in Nebraska prairie consumed all aboveground cover but left food available on burned plots.  Even though few if any meadow voles were killed by fire, there was a significant and immediate drop in the numbers of resident meadow voles on prairie plots that were prescribed burned in May 1979.  Meadow vole numbers remained low until May 1980.  By September 1980, meadow vole numbers were similar on burned and control plots.  Meadow vole numbers did not recover until litter accumulation was sufficient for cover.  Food was plentiful for 90 days before meadow voles immigrated into the burned area. 

9) Raccoon (Procyon lotor)

Direct Fire Effects on Animals Raccoons are very mobile and probably escape most fires.  There are no reports of direct raccoon mortality due to fire.  Dead insects and small mammals on fresh burns may be attractive to raccoons.  Sunguist reported on the reactions of raccoons to a controlled fire on the Cedar Creek Natural History Area in east-central Minnesota, which burned 24 acres (10 ha) of savanna habitat.  The burn area was not heavily utilized by raccoons before the fire and even less utilization occurred after.  During the 4 days prior to the fire three of four raccoons visited or traveled through the area to be burned seven times and spent approximately 2 hours and 15 minutes (total time) in the area.  The raccoons did not enter the burn area on the day of the fire although they rested at different locations within 0.25 to 0.5 mile (0.4-0.8 km) of it.  During the 4 days after the fire all four raccoons visited or traveled through the burned area six times and spent approximately 2 hours and 30 minutes (total time) in it.

Habitat Related Fire Effects Fire that creates a mosaic of burned and unburned areas is probably the most beneficial to raccoons.  Lynch reported that in Gulf Coast marshes, raccoons were favored by "spotty cover burns" (burning the area when there is from 3 to 5 inches [8-13 cm] of standing water present).  The unburned marsh vegetation provided cover for raccoons.  Longhurst's observations at the Hopland Field Station in California showed that populations of raccoons increased in young to intermediate chaparral and grassland-chaparral interspersion.  Populations showed a downward trend in both mature chaparral and extensive grasslands.  Periodic fire may also help to maintain raccoon food.  Insects and the fruit of various plants are important in the diet of raccoons.  Populations of insects may increase or decrease as a result of fire depending on fire severity, habitat, and number of years after fire. 

Effects of late winter controlled burning in broom sedge (Carex scoparia) habitat on arthropod density and biomass were studied by Hurst.  Results of summer sampling revealed that burning increased both density and biomass of most insect orders.  The apparent cause of the increases was an increased insect food supply in the form of succulent plant growth following burning in 4- to 5 -year-old broom sedge habitat.  Oaks, persimmons, plums, cherries, and grapes can be severely reduced by fire in the short term.  However, except for grapes, these woody species require openings for establishment.  Edges of burns along forested areas may be common regeneration sites for many of these plants.  Many fruiting shrubs such as blackberries (Rubus spp.), blueberries (Vaccinium spp.), and huckleberries (Vaccinium ssp., Gaylussacia spp.) do not fruit the year of burning but produce the most fruit 2 to 4 years after fire pruning. 

10) River otters (Lutra canadensis)

Direct Fire Effects on Animals No information was found in literature regarding the direct effect of fire on river otters; however, they can probably easily escape fire.  Their aquatic habitats generally provide good escape cover. 

Habitat Related Fire Effects The short-term effects of a riparian fire may affect the river otter's food supply.  Removal of streamside vegetation increases the risk of streambank erosion and raises stream temperatures, both of which could potentially reduce fish populations in the stream.  However, the long-term effect of fire on fish populations could be beneficial.  Fire thins and removes conifers along streams, stimulates growth of deciduous vegetation.  This provides cover and shading, and fosters development of terrestrial insects important in the diet of fishes.  Additionally, fire occurring in riparian areas indirectly benefits river otters by benefiting beavers.  

11) Ruffed grouse (Bonasa umbellus)

Direct Fire Effects on Animals Ruffed grouse nests and hatchlings may be consumed by early spring fires.  Fires have caused complete reproductive failure in hens. 

Habitat Related Fire Effects Fire can be beneficial in regenerating aspen; however, frequent fire (2-3 year intervals) can destroy aspen's suckering ability.  Refer to FEIS database on aspen for details on fire management.  Studies have been conducted on ruffed grouse selection of burned versus unburned areas.  In general, ruffed grouse distribution is similar in both.  However, in aspen-dominated uplands of Alberta, a severe, May wildfire caused an immediate 50 percent reduction in grouse numbers, mainly due to egress.  This area also suffered a loss in drumming males for 2 years following the fire, in which most of the woody shrubs were consumed. 

In New York, seven old-fields that were burned in spring showed an increase in foraging ruffed grouse after the first 2 days.  The increase was attributed to the vulnerability of insects, for which ruffed grouse foraged.  Gullion remarked that in Minnesota the greatest abundance in ruffed grouse appeared 2 to 4 and 10 to 12 years after the peak fire season.  He also noted that the early stages of plant growth following fire create good brood habitat, while the later stages are better for adults. 

12) Snowshoe hare (Lepus americanus)

Direct Fire Effects on Animals Severe fire can kill small mammals but adult snowshoe hares are probably able to escape most fires.  In central Alberta pre- and postfire population estimates indicated that there was little or no direct mortality caused by a severe to moderately severe June 1964 fire.  No snowshoe hare carcasses were found in an immediate postfire sweep of the area even though a few dead voles (Microtus spp.) were found (presence of vole carcasses indicated that showshoe hare carcasses would not have been completely consumed by fire).  Following a severe fire in 1968 two adult snowshoe hares were flushed from blackened and smoldering areas but the snowshoe hares left the burned site shortly afterward.  Komarek compiled a table of observations of wildlife response to fire.  He listed snowshoe hares as attracted to fire and smoke, present on black burns (snowshoe hares have been observed consuming ash and char), and present on newly greened burns.  In the Northwest Territories snowshoe hares used a burn (severe fire in August 1981) the first winter after fire; black spruce with bark charred by the fire were girdled by snowshoe hares.  Snowshoe hares ate charred black spruce bark on burned plots but did not consume bark on unburned plots.  Small black spruce were preferred over large-stemmed trees.  Use of the burned areas was higher than use of adjacent unburned areas.  (A laboratory test of heated black spruce bark indicated that it is lower in resins and waxes (unpalatable substances) than unheated controls.)  By 1982 and 1983 there was little new growth and much exposed mineral soil.  Snowshoe hares often abandon fresh burns if cover is sparse and nutritious browse is available elsewhere. 

Freshly burned clearcuts are poor snowshoe hare habitat; however, older brushy areas are desirable.  In west central Oregon old growth stands of Douglas-fir were clearcut and burned.  Snowshoe hares were not present on the burned area the first year after the fire.  Burns are increasingly occupied by snowshoe hares as plant succession progresses.  In central Alberta a severe 1968 fire was not appreciably green until summer of 1969.  Snowshoe hare population density on the moderately burned and unburned areas increased after the fire, largely due to an influx of the snowshoe hares from the severely burned sites.  By late summer of 1969 snowshoe hare runways were common and well used in the severely burned areas.  In the September following a July 1971 wildfire (Alaska), snowshoe hares consumed nearly all the postfire willow sprouts.  During the winter of 1971-1972 (a snowshoe hare population high in Alaska) snowshoe hares consumed large quantities of charred bark (spruce, aspens, and birches).  The second winter after the fire snowshoe hares consumed all of the aspen sucker regrowth in several stands.  During the 2 years following the fire 100 percent of available hardwood browse was consumed in the unburned control.  The snowshoe hare population declined from 1972 to 1974 in both the burned and unburned plots.  Snowshoe hares were not observed on the burned plots from 1974 to 1976, the last year reported. 

Habitat Related Fire Effects Nearly every plant important to snowshoe hares is favored by fire.  These include: jack pine, lodgepole pine, black spruce, quaking aspen, birches, blueberries, fireweed, eastern white pine, white spruce, northern white-cedar, tamarack, and eastern hemlock, and they are all fire followers to some extent.  They are important to the snowshoe hare for food and/or cover.  Fire, even at moderately long intervals, maintains a mosaic of successional stages that provide good snowshoe hare habitat.  In summer forbs and the leaves of shrubs are abundant and nutritious on recently burned areas.  Snowshoe hares depend on small, new stems, which are available in large amounts on recently burned areas.  In Alaska small fires or large fires with unburned areas of black spruce or other heavy cover provide good to optimal habitat for snowshoe hares.  In Alaska a 3-year-old burn provided willow browse for snowshoe hares. 

In north-central Washington, fire suppression has limited the amount of early-successional forest.  The prevalence of older, suboptimal habitats does not provide enough browse for snowshoe hare populations to sharply increase and therefore snowshoe hare populations in the area are low but stable.  Periodic fire that results in an increase in dense, brushy cover is beneficial to snowshoe hares.  In Minnesota a large prescribed fire set in 1925 escaped and burned a few thousand acres.  The area was seeded in by jack pine, which, after eleven growing seasons, supported a large snowshoe hare population.  

Snowshoe hares populations have increased after fire in Acadia National Park, Maine.  Areas that are burned frequently enough to reduce the height and density of brushy cover would not be used much by snowshoe hares.  In northwestern Minnesota mature quaking aspen stands were converted to open brushlands with repeated prescribed fires over a 17-year period.  Study plots were burned in spring 1968, 1971, 1973, and 1975.  The number of snowshoe hare pellets counted fluctuated with burning; snowshoe hare pellets decreased immediately following fire and gradually increased until the next fire.  After the fourth fire snowshoe hare numbers and rate of increase were both very low.  Mean frequency of snowshoe hare observations was higher on control areas (48%) than on burned areas (33%).  After 1973 ground cover was sparse on burned areas.  
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