Sheboygan River Area of Concern Acoustic Bat Surveys

Sampling Area

In 2011, mobile water-based acoustic bat surveys were conducted on the two stretches of the Sheboygan River Area of Concern during the summer residency period. The surveys were confined to Sheboygan County. The sampling effort was limited to two surveys.
Methods 

Acoustic surveys for all species of bats in Wisconsin are performed to determine presence/absence throughout the state. As bats fly through an area they can be surveyed with an acoustic recording system capable of detecting a bat’s echolocation call. The bat detection system detects and records these acoustic signals as the bats fly past and records the date, time, and location of each encounter. The WDNR’s currently uses broadband frequency division ultrasound detection equipment with a PDA (Personal Data Assistant) and a Global Positioning System. Acoustic surveys are preformed by trained individuals. On all survey nights bat activity was monitored acoustically with an Anabat SD1 bat detector (Titley Electronics, www.titley.com.au). The detector’s sensitivity was set at 7, data division ratio was set at 8, and audio division set to 16. Surveys were to begin no earlier than ½ after sunset to maximize likelihood of survey overlapping with the period of greatest bat activity.

Analysis 

Acoustic survey data was analyzed using AnalookW software (http://users.lmi.net/corben/WinAnalook.htm#AnaLookW_Contents). Recorded bat passes were compared to recordings from known species collected by the WDNR to aid in classification.  Bat passes were placed into the following groups based on call characteristics because certain species could not be reliably distinguished from one another:  Myotis spp. (including both M. lucifugus and M. septentrionalis), P. subflavus / L. borealis (PESU/LABO), E. fuscus / Lasionycteris noctivagans (EPFU/LANO), L. cinereus, and a category of unknown bats.  Calls that were classified as “unknown” had characteristics of more than one species group and, or contained incomplete calls.

Results

Surveys detected (4) bat species known to summer in Wisconsin, with the P. subflavus. M. septentrionalis and L. noctivagans not being observed. No more than four species were observed at a given site. 

Discussion

Open areas near water sources provide foraging opportunities for both migrating and resident bats. It is recommended when converting habitat (revegetation projects) that snags are left or created (girdling) as adequate roosting habitat appears to be limited especially within the highly urbanized areas. It is still unknown to the extent the river corridors or large lake shorelines (Lake Michigan) in Wisconsin are used in both commuting and residents bats. More research is needed to fully explain the roles of restored areas along river corridors.
Hibernacula disturbance, habitat degradation and wind-turbine mortality are threats that affect all bat species found in Wisconsin. Another threat, known White-Nose Syndrome, has been called the “most precipitous wildlife decline in the past century in North America” (Bat Conservation International, 2009), and is caused by a fungus called Geomyces destructans. How the fungus kills the bats still remains to be seen, however several hypothesis have been proposed. Due to the emerging threats that face the bat population in Wisconsin and with limited availability of data from this region, more data in the form of surveys (acoustic and roost) are needed to accurately describe the bats that use the Sheboygan River Area of Concern. 
Habitat use of species found in Sheboygan River AOC as described in the working documents of “Species Guidance Documents”. 

EPFU:

Habitat: 

Summer: Present in a wide variety of habitats, big browns are most abundant in farmland, urban areas, and edge habitat near water. Summer roosts occur in crevices and holes of trees or snags or dead top live trees, caves, and the eaves and walls of human buildings (Rancourt et al. 2007). Pregnant females using rock crevices have been reported (as reviewed by Lacki et al. 2007). Tree cavities and woodpecker holes are used for roosts in trees of all life stages (live, dying, and dead) (as reviewed by Lacki et al. 2007). Willis et al. (2006) suggests the volume of roost cavities in a tree is more important than tree height or stem diameter. Reuse of summer roosts from year-to-year is common (Willis et al. 2003, as reviewed by Lacki et al. 2007). Night roosts may be bridges, buildings, caves, mines, rock crevices and shelters, or trees. Foraging occurs in forest gaps and riparian areas (as reviewed by Lacki et al. 2007). Reproductive females form maternity colonies in buildings and the crevices and holes of trees. Roost switching is frequent for all sexes and reproductive status of big brown bats.

MYLU:
Habitat: 
Summer: Little brown bats commonly roost in human-made structures, but have also been found under tree bark and in crevices in the summer (Humphrey and Cope 1976). Both male and female little brown bats often prefer old growth and mature trees as they provide more opportunity for crevices and cavities (Fenton and Barclay 1980, Crampton and Barclay 1998). 
Little brown bats tend to feed in areas that are in close proximity to water, and also along edge habitat (Fenton & Barclay, 1980). They tend to choose lowland old growth forest over younger stands because the reduced understory clutter of the old growth forests makes it easier to find and capture prey (Crampton and Barclay 1998). More information is needed to accurately describe foraging habitats as well as summer roosting sites of male and non-reproductive female little brown bats.

Edge habitat is important for little brown bats. When migrating from wintering caves to summer habitat, or commuting from roosts to feeding grounds, bats use the landscape in a manner that keeps them protected from wind and predators. Instead of flying across a field because it is the shortest distance, bats will often take longer routes that include edge habitat. This behavior may allow the bat more feeding opportunities because food is more abundant around edge habitat, and protect the bats from wind and potential predators (Limpens and Kapteyn 1991) Commuting along edge habitat may also assist the bats with navigation and orientation through use of linear edges as landmarks (Verboom and Huitema 1997). 

LABO: 

Habitat: 

Summer: Eastern red bats roost in mature riparian forests near trails, open water, wetlands, or fields (as reviewed by Lacki et al. 2007, Limpert 2007). Day roosts are usually located in the outer foliage of mature, living hardwoods (Barbour and Davis 1969, Hutchinson and Lacki 2000, Elmore et al. 2004). Eastern red bats prefer the outer edge of deciduous trees, like elms and maples on small outer branches and leaf petioles, but may also utilize conifers. Roost trees tend to be larger in diameter and taller than surrounding trees (as reviewed by Lacki et al. 2007). The foliage of shrubs, herbaceous plants, and leaf litter are used less frequently as roosts. Roosts are 1-6m (3-20ft) off the ground on the south side of trees and hidden from view except from below, which is usually clear of branches for a drop-start to flight and to prevent predator perches below (Kurta 1995, Mormann and Robbins 2007). Males and non-reproducing females use a wider variety of microhabitats than reproducing females such as stands of varying ages and conditions and roost closer to linear openings like roads, perhaps to cut down on commuting costs (O’Keefe et al. 2009). Inter-annual fidelity to roost sites are poorly studied in Eastern red bats, but may similar to other Wisconsin tree bats who exhibit some tree and site fidelity. Foraging occurs in forest-field edges, forest gaps, riparian areas, and near artificial sources of light (Kurta 1995). Eastern red bat studies estimate homerange size from 68-453 ha across its range (Walters et al. 2007). 
Edge habitat is important for Eastern red bats. When migrating from hibernacula, or commuting to feeding grounds, bats use the landscape in a manner that keeps them protected from wind and predators. Instead of flying across a field because it is the shortest distance, bats will often take longer routes that include edge habitat though Eastern red bats are found flying in open areas as well. This behavior may allow the bat more feeding opportunities because prey items cluster around edge habitat, and protect the bats from wind and potential predators (Limpens and Kapteyn 1991) Commuting along edge habitat may also assist the bats with navigation and orientation through use of linear edges as landmarks (Verboom and Huitema 1997). 

LACI:

Habitat: 
Summer: Hoary bats roost readily in both hardwood trees and in conifers but prefer large, mature trees (Perry and Thill 2007). The bats choose to roost 10-15 feet above the ground and away from the trunk of the tree on branches among foliage oriented to the south to capture heat from the sun (Veilleux et al. 2009).  

Because hoary bats are larger and less maneuverable than most bats, they tend to feed in open areas, or at high elevations. They may also require a large, open flyway for approach and takeoff from roosting sites (Willis and Brigham 2005). Hoary bats typically forage from treetop level to about one meter above the ground (Johnson 2005) and summer home range is about 0.5 square miles (Veilleux et al. 2009). 

Edge habitat is important for hoary bats. When migrating from hibernacula to summer habitat, or commuting from roosts to feeding grounds, bats use the landscape in a manner that keeps them protected from wind and predators. Instead of flying across a field because it is the shortest distance, bats will often take longer routes that include edge habitat. This behavior may allow the bat more feeding opportunities because food is more abundant, and may protect the bats from wind and potential predators (Limpens and Kapteyn 1991) Commuting along edge habitat may also assist the bats with navigation and orientation through use of linear edges as landmarks (Verboom and Huitema 1997).
More research is needed to discover differences between night and day roosts, what type of habitat they use for migratory corridors and what important natural community associations exist.
