
APPENDIX A

Life Histories for Special-Status Bat Species Potentially Occurring
In the Middle Fork American River Watershed

Western red bat (Lasiurus blossevillii; Forest Service Sensitive) is a solitary, foliage-roosting bat in the genus Lasiurus, the hairy-tailed bats.  These bats are adapted for exposed roosting behavior with their hairy tail membrane and small ears.  The range of the western red bat is from British Columbia to Central and South America.  Western red bats are highly migratory throughout their range.  Bats of Canada move into the coastal lowlands of California during winter, and the California population is thought to winter in Central America (Nagorsen and Brigham 1993).  Although this species is typically solitary, migration appears to occur in groups and foraging in close association of one another occurs in the summer (Bolster 2005).  Day roosts are commonly in edge habitats adjacent to streams or open fields, in orchards, and sometimes in urban areas (Bolster 2005). There may be an association with intact riparian habitat, particularly with broad-leaved species such as willows, cottonwoods, and sycamores (Bolster 2005). Western red bats may also occasionally use caves for roosts.  In California, this species is known to roost in cottonwood trees and willows, but is commonly detected in a variety of habitats, including chaparral.  Roost heights range from 10-50 feet (Pierson and Heady 1997).  Mating takes place in the late summer and early fall, sperm is stored over the winter, and fertilization occurs in the early spring.  Following a gestation period of 80 to 90 days, one to five young are born in late May to early July.  The young are born small, naked, and underdeveloped (Nowak 1994).  Females leave the young at the roosting site while foraging, but will carry them when moving to a new roosting site.  Young are capable of sustained flight at 6 weeks.  Large moths are the primary prey of the western red bat.  This bat is a fast flyer, foraging in straight flights or large circles (Nagorsen and Brigham 1993).  The echolocation calls are highly variable depending on the terrain.  Though variable, these calls are very distinct. 

Townsend’s big-eared bat (Corynorhinus townsendii; California Species of Special Concern, and Forest Service Sensitive) is a year-round resident in California, occurring from low desert to mid-elevation montane habitats.  It is found primarily in rural settings, from inland deserts to coastal redwoods, oak woodland of the inner Coast Ranges and Sierra Nevada foothills, and low to mid-elevation mixed coniferous-deciduous forests.  It typically roosts during the day in caves and mines, but can roost in buildings that offer suitable conditions (Kunz and Martin 1982).   Night roosts are in more open settings and include bridges.  It has also been reported to utilize rock crevices and hollow trees as roost sites (Sherwin 1998a, Piaggio 2005).  Winter hibernating colonies are composed of mixed-sex groups and number in size from single bats to colonies of several hundred individuals (Sherwin 1998a, Piaggio 2005).  Hibernation occurs for prolonged periods in colder areas and intermittently in non-freezing areas.  Townsend’s big-eared bat arouses periodically and moves to alternative roosts, and actively forages and drinks throughout the winter.  Mating occurs between October and February and females give birth to a single pup per individual between May and July (Sherwin 1998a, Piaggio 2005).  Females form maternity colonies of 35 to 200 individuals, while males roost individually (Kunz and Martin 1982).  Townsend’s big-eared bat is a moth specialist, with moths composing 90% of its diet.   
Pallid bat (Antrozous pallidus; California Species of Special Concern and Forest Service Sensitive), a year-round resident in California, is found in arid desert areas, grasslands, oak savanna, coastal forested areas, and coniferous forests of the montane regions of California.  Roost sites of this species include rock outcroppings, caves, crevices, tree hollows, mines, and both vacant and occupied buildings (Sherwin 1998b, Rambaldini 2005). Pallid bats make use of similar structures for night roosting and will use more open sites such as eaves, awnings, and open areas under bridges for feeding roosts.  Pallid bats are largely inactive in the winter months.  They are not known to migrate long distances between summers and winter sites and will hibernate as solitary individuals or in small numbers (Sherwin 1998b, Rambaldini 2005).  Pallid bats have been observed foraging during the winter when prey is available (Hermanson and O’Shea 1983).  Copulation occurs in the fall, usually October through December, but has been observed to occur as late as February in coastal California.  Females store the sperm until ovulation occurs the following spring.  Parturition timing is determined by local climate, and embryonic development usually takes about nine weeks with birth occurring from May to July.  Twins are most common in northern California, but in other areas the pallid bat is known to have triplets.  Maternity colonies range from 20 to 200 individual adult bats.  Males roost in much smaller groupings (Hermanson and O’Shea 1983).  The pallid bat feeds on large insects (20 to 70 mm in length).  Prey is most often caught on the ground.  Jerusalem crickets, scorpions, and beetles make up most of the diet of pallid bat in central California.  
Spotted bat (Euderma maculatum; California Species of Special Concern) is a rare and uncommon bat with a patchy distribution throughout its range across western North America.  In California, this bat is found in the Sierra Nevada and the lower reaches of the Cascade Range (Nagorsen and Brigham 1993).  The spotted bat is dependent on rock-faced cliff roosting habitat.  Typically, roosts occur in rock crevices that are 325 feet or more in height and located in vertical cliff faces.  Therefore, the distribution of the spotted bat is limited to a small geographic area with these specific geologic features.  The spotted bat is found from below sea level to high elevations in the Sierra Nevada.  The females give birth to a single young in solitary roosts in late spring.  Lactating females have been captured in Texas and New Mexico in June and July and as late as August in Utah (Nowak 1994).  The diet of the spotted bat consists mainly of moths and other insects caught in flight.  Foraging is known to occur in forest openings, pinyon-juniper woodlands, large riverine/riparian habitats, riparian habitat associated with small to mid-sized streams in narrow canyons, meadows, marshy areas, and old agricultural fields (Luce 1998, Chambers and Herder 2005).  Echolocation calls of the spotted bat (6-16 kHz) are low frequency and generally audible to the human up to distances of 800 feet.  
Greater western mastiff bat (Eumops perotis californicus; California Species of Special Concern) is the largest bat species in North America and has an unusual distribution consisting of two widely separated populations.  The northern population occurs from the southwestern United States to Central Mexico, and the southern population occurs from northern South America to north central Argentina.  In California, this species is found as far north as Butte County, and recent acoustic data has placed it in Shasta County (Pierson 1998).  The mastiff bat has been documented in the Sierra Nevada Mountain range at elevations of 7,200 feet and at higher elevations in Sequoia National Park and Yosemite National Park (Pierson and Heady 1997).  This species is known from Fresno, Tulare, and Mariposa counties (Constantine 1998).  Maternity colonies of western mastiff bat range from 30 to several 100 individuals but are typically small (<100 individuals).  Males are often found roosting with the maternity colonies.  Roosting sites are typically in crevices high in rock faces in dry arid places. The mastiff bat is not capable of achieving flight from the ground and requires an unobstructed drop of at least 10 feet to obtain flight speed.  In southern California, western mastiff bat is known to roost in buildings and manmade structures (Best et al. 1996).  The western mastiff bat does not undergo prolonged hibernation and appears to be periodically active all winter and may seek refugia that are protected from prolonged freezing temperatures.  In California, it is most frequently encountered in broad open areas.  Foraging is known to occur in dry desert washes, flood plains, chaparral, oak woodland, open ponderosa pine forest grassland, montane meadows and agricultural areas (Pierson 1998, Siders 2005).  As with most molossid bats, mating occurs in the later winter/ early spring.  One young is born per female from June through August.  Dates of reproduction for this species vary more than any North American species, even within one colony.  Little is known of the rate of development of the young or the longevity of adults (Best et al. 1996).  The diet primarily consists of moths but also includes crickets and katydids.  Prey selection varies with geographic location.  A high level of weak flying insects found in guano and the stomachs of individuals suggest that western mastiff bat may forage low to the ground.  

Literature Cited

Best, T.L., W.M. Kiser, and P.W. Freeman.  1996.  Eumops perotis. American Society of Mammalogists. Mammalian Species No. 534.
Bolster, B.C.  2005.  Western Red Bat, Lasiurus blossevillii.  In: Ecology, Conservation, and Management of Western Bat Species: Bat species accounts. Updated at the Western Bat Working Group 2005 Portland Biennial Meeting.

Chambers, C. and M. Herder.  2005.  Spotted Bat, Euderma maculatum.  In: Ecology, Conservation, and Management of Western Bat Species: Bat species accounts.  Updated at the Western Bat Working Group 2005 Portland Biennial Meeting.

Constantine, D.G.  1998.  Range extensions of ten species of bats in California. Bulletin of the Southern California Academy of Sciences, 97:4975.
Hermanson, J. W., and T. J. O’Shea.  1983.  Antrozous pallidus.  Mammalian Species. 213:1-8.
Kunz, T. H., and R.A. Martin.  1982.  Plecotus townsendii.  Mammalian Species.175:1-6.

Luce, B.  1998.  Spotted Bat, Euderma maculatum.  In: Ecology, Conservation, and Management of Western Bat Species: Bat species accounts.  Developed for the Western Bat Working Group 1998 Reno Biennial Meeting.

Nagorsen, D.W., and R.M. Brigham.  1993.  Bats of British Columbia.  UBC Press, University of British Columbia, Vancouver, pp. 106-117.

Nowak, R.M.  1994.  Walker’s Bats of The World.  John Hopkins University Press, pp. 215-216, 237-239.
Piaggio, A.  2005. Townsend’s Big-Eared Bat, Corynorhinus townsendii.  In: Ecology, Conservation, and Management of Western Bat Species: Bat species accounts. Updated at the Western Bat Working Group 2005 Portland Biennial Meeting.

Pierson, E.D.  1998.  Tall trees, deep holes, and scarred landscapes: conservation biology of North American bats.  Pp. 309-324, in (T. H. Kunz and P. A. Racey, eds.)  Bats:  phylogeny, morphology, echolocation, and conservation biology, Smithsonian Institution Press, Washington, D.C.
Pierson, E.D., and P.A. Heady.  1997.  Unpublished telemetry study of the Western red bat on Vandenberg Air Force Base California
Pierson, E.D.  1998.  Western Mastiff Bat, Eumops perostis. In: Ecology, Conservation, and Management of Western Bat Species: Bat species accounts.  Developed for the Western Bat Working Group 1998 Reno Biennial Meeting.

Rambaldini, D.A.  2005.  Pallid Bat, Antrozous pallidus. In: Ecology, Conservation, and Management of Western Bat Species: Bat species accounts. Updated at the Western Bat Working Group 2005 Portland Biennial Meeting.
Sherwin, R. 1998a. Townsend’s Big-Eared Bat, Corynorhinus townsendii.  In: Ecology, Conservation, and Management of Western Bat Species: Bat species accounts.  Developed for the Western Bat Working Group 1998 Reno Biennial Meeting. 
———.  1998b. Pallid Bat, Antrozous pallidus.  In: Ecology, Conservation, and Management of Western Bat Species: Bat species accounts.  Developed for the Western Bat Working Group 1998 Reno Biennial Meeting. 
Siders, M.S.  2005.  Western Mastiff Bat, Eumops perostis. In: Ecology, Conservation, and Management of Western Bat Species: Bat species accounts. Updated at the Western Bat Working Group 2005 Portland Biennial Meeting.

	Copyright 2008 by Placer County Water Agency
	
	June 2008



