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Population Characteristics: Poverty Level

Total Income in 2000
Geography Population below poverty level
# %
United States 273,882,232 | 33,899,812 12.38%
Indiana 5,894,295 559,484 9.49%
Jennings County, Indiana 27,200 2,511 9.23%
COMMUNITY OF COMPARISON (COC)
North Vernon, Indiana | 6,345 746 11.76%
AFFECTED COMMUNITY (AC)
Jennings County
Census Tract 9603-BG 1 1,476 63 4.27%
Census Tract 9604-BG 1 1,914 376 19.64%
Census Tract 9604-BG 2 1,059 89 8.40%
Census Tract 9604-BG 3 2,031 160 7.88%
Census Tract 9604-BG 4 965 100 10.36%
Affected
Community
(All Block
COC Groups)
Percent in Poverty 11.76% 10.58%
125% of the COC Threshold 14.70%
EJ Population NO

Source: U.S. Census Bureau 2000, Table P87, Census Data Set: Census 2000 Summary File 3 (SF 3)

Highlighted value indicates exceedance of COC threshold.




Population Characteristics:

Race

Total population: Black

Total population:

Total population:

Total Minority Total population: White or African American American Indian and Total population: Native Hawaiian Total population: Total population: Two
Geography population Population alone alone Alaska Native alone Asian alone and Other Pacific Some other race alone or more races Hispanic
% # % # % # % # % # % # % # % # %

United States 281,421,906 24.90% 211,353,725 75.10% 34,361,740 12.21% 2,447,989 0.87% 10,171,820 3.61% 378,782 0.13% 15,436,924 5.49% 7,270,926 2.58% 35,238,481 12.52%
Indiana 6,080,485 12.55% 5,317,334 87.45% 504,449 8.30% 17,168 0.28% 57,193 0.94% 1,762 0.03% 98,092 1.61% 84,487 1.39% 210,538 3.46%
Jennings County,
Indiana 27,554 3.03% 26,720 96.97% 191 0.69% 104 0.38% 76 0.28% 0 0.00% 139 0.50% 324 1.18% 249 0.90%
Community of Comparison (COC)
North Vernon, Indiana 6,527 3.26% 6,314 | 96.74% 80 | 1.23% 38 | 0.58% 43 0.66% 0 | 0.00% 5 | 0.08% 47 | 0.72% 26 | 0.40%
Affected Community (AC)
Jennings County
Census Tract 9603-BG 1 1,489 1.34% 1,469 98.66% 9 0.60% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 11 0.74% 0 0.00%
Census Tract 9604-BG 1 2,061 1.36% 2,033 98.64% 5 0.24% 17 0.82% 6 0.29% 0 0.00% 0 0.00% 0 0.00% 0 0.00%
Census Tract 9604-BG 2 1,082 0.00% 1,082 100.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00%
Census Tract 9604-BG 3 2,038 6.28% 1,910 93.72% 48 2.36% 0 0.00% 37 1.82% 0 0.00% 0 0.00% 43 2.11% 0 0.00%
Census Tract 9604-BG 4 965 2.18% 944 96.58% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 9 0.93% 12 1.24% 21 2.18%

Affected

Community
(All Block
COoC Groups)

Percent Minority 3.26% 2.58%
125% COC Threshold 4.08%
EJ Population NO

Source: U.S. Census Bureau 2000, Table P07, Census Data Set:

Summary File 3 (SF 3)

Highlighted value indicates exceedance of COC threshold.

Census 2000
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Proposed US 50, North Vernon Bypass—
Indiana Bat Mist Net Survey September 14, 2009

1.0 INTRODUCTION

Eco-Tech Consultants, Incorporated (ETC) was subcontracted by Corradino, LLC to conduct a mist
net survey for the federally endangered Indiana bat (Myotis sodalis) for the proposed US 50, North
Vernon Bypass, Jennings County, Indiana (Appendix A). Portions of the proposed project may
require tree clearing within potential Indiana bat summer roosting habitat.

The proposed North Vernon Bypass is located north of North Vernon, Indiana (Appendix A, Figure
1). The alignment would cross agricultural, residential and forested lands.

The purpose of this survey was to determine presence/absence of the Indiana bat within potential
summer roosting habitat located in proposed clearing areas associated with the new road
alignment. This survey was performed in accordance with the Agency Draft Indiana Bat Revised
Recovery Plan (USFWS 2007).

11 Project Area

The proposed project is located in the Pre-Wisconsinan Drift Plains ecoregion of Indiana (Level
IV ecoregion; Woods et al. 2007). The soils of this area are deeply-leached and acidic. They
consist of pre-Wisconsinan till and thin loess. The region is largely flat with some dissected
areas and extensive areas of poorly drained soils. Beech forests and elm-ash swamps were
once common here (Woods et al. 2007), and relatively extensive forested areas are still present.
Rock outcrops are prominent in the area, especially along the banks of the Vernon Fork of the
Muscatatuck River. Karst features are also present in the vicinity of the proposed alignment and
at nearby sites such as the Crosley Fish and Wildlife Area.

1.2 Project Description

The proposed bypass would require clearing of approximately 35 acres of forested habitat, all of
which is considered to be potential summer habitat for Indiana bat maternity colonies. The
6.75-mile proposed alignment for Alternative B would cross approximately 4.1 km of forested
habitat, including one bridge crossing of the Vernon Fork of the Muscatatuck River.

20 INDIANA BAT NATURAL HISTORY

21 Species Status

The Indiana bat is a temperate, insectivorous, migratory bat that hibernates in caves and
abandoned mines during winter and spends the summer season in forested areas. It was listed
as an endangered species on March 11, 1967 by the USFWS. However, the Indiana bat did not
receive protection until enactment of the Endangered Species Act (ESA) in 1973 (Public Law
93-205), as amended. Critical habitat for the species was designated on September 24, 1976; it
consisted of 11 caves and two mines in six states. Several years following its listing, an Indiana
bat recovery plan was developed by biologists (i.e., the recovery team), which outlines habitat
requirements, critical habitat, potential causes for declines, and recovery objectives. The
recovery plan was reviewed and published by the USFWS in 1983 (Brady et al. 1983). An
agency draft of a revised plan was published in 1999, but it was never finalized. The Indiana
bat recovery team is currently utilizing new information and making revisions to the recovery
plan (USFWS 2007).
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Indiana bat estimated population numbers have consistently declined from 1965 to 2001. This
steady overall decline can be attributed to several causes including human modifications to
hibernacula and surrounding areas, disturbance and vandalism of hibernacula, natural
catastrophes, and threats to summer habitat and migration pathways, including loss and
degradation of forested habitat (USFWS 2007). Even with the discovery of many new, large
hibernacula, the range wide population estimate dropped approximately 57 percent from 1965
to 2001. However, estimates of range wide Indiana bat population totals from surveys
conducted post-2001 have actually increased. In 2005, a 15% population increase was found,
yielding an approximate total of 457,000 Indiana bats (USFWS 2007). The USFWS views the
apparent upward population trend as viable because the same surveyors have been
consistently conducting the winter surveys at all large hibernacula over the past 20 years. In
addition, large increases in local populations at 34 known high-priority hibernacula in recent
years have been observed. The USFWS (2007) anticipates that planned improvements in
hibernacula survey methodology will soon provide an even greater confidence level in the
overall population trend.

2.2 Distribution

The Indiana bat’s range includes most of the eastern United States. It is known to occur from
Oklahoma, lowa, and Wisconsin east to Vermont, and south to northwestern Florida (Barbour
and Davis 1969, Gardner and Cook 2002). The species’ range is generally consistent with the
presence of limestone caves that serve as hibernacula in the winter (Menzel et al. 2001).
According to the USFWS (2007) winter survey results from 2005 indicated that there were a
total of 23 Priority 1 hibernacula in seven states; including lllinois (one site), Indiana (seven
sites), Kentucky (five sites), Missouri (six sites), New York (two sites), Tennessee (one site),
and West Virginia (one site). Over 90 percent of the estimated range wide Indiana bat
population hibernates in only five states, Indiana (45.2%), Missouri (14.2%), Kentucky (13.6%),
lllinois (9.7%), and New York (9.1%).

Indiana bats are known to migrate up to 360 miles from their hibernacula to find suitable
summer habitat to raise offspring (Kurta and Murray 2002, Winhold and Kurta 2006). Although,
some migrate much shorter distances as evidenced by banded female Indiana bat recoveries
from maternity colonies at Mammoth Cave National Park. Additionally, recent radio-telemetry
studies in New York found that of 70 Indiana bats emerging from three hibernacula most
migrated to summer habitat only 40 miles away (USFWS 2007). Until recently, it was thought
that the entire species, with the exception of some males, migrated north and west from their
hibernacula to forested areas in Missouri, Indiana, Kentucky, lowa, Ohio, and Michigan during
the summer (Barbour and Davis 1969). This migration pattern was illustrated by Barbour and
Davis (1969), with summer band recoveries near the Wayne National Forest in southern Ohio of
both male and female bats banded at Carter Caves State Resort Park, in Carter County,
Kentucky. In addition, reproductive Indiana bats have now been documented in the following
states: Arkansas, lllinois, Indiana, lowa, Kentucky, Michigan, Maryland, Missouri, New Jersey,
New York, North Carolina, Ohio, Pennsylvania, Tennessee, Vermont, Virginia, and West
Virginia (USFWS 2007).

Although Indiana bat maternity colonies occur throughout much of the mideastern United States
(e.g., West Virginia, Virginia, Pennsylvania, New York), they appear to be relatively less
abundant in these peripheral portions of their range (USFWS 2007). The regional differences in
summer distribution and relative abundance are likely influenced by geographic distribution of
important hibernacula and also by regional climate and elevation variation (USFWS 2007, Brack
et al. 2002). Therefore, the understanding of how and to what extent these factors influence the
distribution and abundance of maternity colonies is still evolving (USFWS 2007).



Proposed US 50, North Vernon Bypass—
Indiana Bat Mist Net Survey September 14, 2009

2.3 Winter Habitat

Indiana bats use sloughing bark and cracks in dead, partially dead, and live trees as day roosts
during autumn (Kiser and Elliott 1996, MacGregor et al.1999). Autumn roost trees range from
4.7 to 26.4 inches in diameter at breast height (dbh) and occur in forested, semi-forested, and
open habitats (Kiser and Elliott 1996). Depending on local weather conditions, Indiana bats
normally enter the hibernaculum in October and remain there through April (Hall 1962, LaVal et
al. 1977, LaVal and LaVal 1980).

Prior to entering the hibernacula in autumn, swarming occurs at the entrances of either the
hibernacula (Cope and Humphrey 1977) or other caves located near the hibernacula (LaVal et
al. 1977). Swarming usually lasts for several weeks (August - September) and mating occurs
toward the end of this period. Mated females usually enter directly into hibernation, whereas
males may remain active through the end of November. Reproductive females store sperm
through the winter, delaying fertilization until early May. During April and May the majority of the
Indiana bat population emerges leaving their cave areas to find suitable summer habitat.
However, some male and non-reproductive female Indiana bats will remain near the hibernacula
during the summer. Females usually start grouping into larger nursery colonies by mid-May and
give birth to a single young between late June and early July (Easterla and Watkins 1969,
Humphrey et al. 1977).

Indiana bats hibernate primarily in caves, but they have also have been documented using
abandoned mines. As of November 2006, the USFWS (2007) has winter records of 281 distinct
hibernacula in 19 states that have been occupied continually since 1995. According to Barbour
and Davis (1969), temperature and relative humidity are important factors in the selection of
hibernation sites. During the early autumn, Indiana bats roost in warm sections of caves and
move to lower temperature areas of the cave as outside temperatures decrease. In mid-winter
Indiana bats tend to roost in portions of the cave where temperatures are cool (37° to 43°F).
Relative humidity in Indiana bat hibernacula tends to be high, usually above 74 percent, but not
exceeding saturation (Hall 1962, Humphrey 1978, Kurta and Teramino 1994, LaVal et al. 1976).

2.4 Summer Habitat

Selection of roost trees by Indiana bat colonies are based on structural characteristics. Tree
diameter, solar exposure, and height in canopy are among the most important (Romme et al.
1995, Kurta and Murray 2002). Male and female Indiana bats inhabit different habitats and
choose roost trees with differing characteristics during the summer months (Kurta 2005).
Reproductive females tend to choose roosts in mature forests with large trees, scattered gaps in
the canopy, and an open understory (Gardner et al. 1991b, Callahan et al. 1997). The number
of available roost trees in an area influences the suitability of habitat for female Indiana bats
(Kurta 2005). Gardner et al. (1991b) found that of 39 roost trees evaluated, 31% were not
suitable the following summer, and that 33% of the remaining trees were unavailable for use
after two summers. Thus roost trees are an ephemeral resource.

Maternity colonies have been found under sloughing bark of dead, partially dead and live trees
(Carter 2003, Gardner et al. 1991b, Kurta et al. 1993, Kurta et al. 2002, Romme et al. 1995).
These colonies have been found in lowland forests (Cope et al. 1974, Humphrey et al. 1977),
and more recently in upland forests (Callahan et al. 1997, Clark et al. 1987, Gardner et al.
1991b, Kiser et al. 2002). Such colonies are usually located in large-diameter, standing dead
trees, with direct exposure to sunlight (Callahan et al. 1997). Maternity roosts can contain over
350 individual bats during July and August (Kiser et al. 1998). During Callahan’s study (1997),
he arranged roost trees into two groups depending on the intensity of use and size of the colony
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that used each tree. Callahan (1993) classified any tree that was used more than once by
greater than 30 bats each time as a primary roost tree, and any tree with less than 30 bats or
used only once as an alternate roost tree. The primary roost trees had an average dbh of 22.4
inches, while open snags used as alternate roosts had an average dbh of 20.9 inches (Callahan
et al. 1997).

Indiana bats require more than one roost tree to fulfill their needs during the summer (Callahan
et al. 1997). Barclay and Kurta (2004) found one maternity colony that used 18 roost trees
during a single summer. In addition, Indiana bats are known to roost in several different species
of trees, selecting roost trees by the structural composition of each tree. Farmer et al. (1997)
contends that structure is probably more important than tree species in selection of roost trees.

Twelve tree species are listed in the Habitat Suitability Index Model (Romme et al. 1995) as
primary species (class 1 trees). The trees listed by Romme et al. (1995) include: silver maple
(Acer saccharinum), shagbark hickory (Carya ovata), shellbark hickory (C. laciniosa), bitternut
hickory (C. cordiformis), green ash (Fraxinus pennsylvanica), white ash (F. americana), eastern
cottonwood (Populus deltoides), northern red oak (Quercus rubra), post oak (Q. stellata), white
oak (Q. alba), slippery elm (Ulmus rubra), and American elm (U. americana). In addition to
these species, Romme et al. (1995) listed sugar maple (A. saccharum), shingle oak (Q.
imbricaria), and sassafras (Sassafras albidum) as class 2 trees. The class 2 trees are those
species believed to be less important, but still have the necessary characteristics to be used as
roosts. Trees normally used as primary roosts are dead and have a dbh greater than 12 inches
(Romme et al. 1995).

At least 33 tree species have been found to be roosts for reproductive female Indiana bats, and
87 percent of them are ashes (13%), elms (13%), hickories (22%), maples (15%), poplars (9%),
and oaks (15%; USFWS 2007). It was previously believed that oak and hickory were used
more commonly used in the southern portion of the range (Callahan et al. 1997, Gardner et al.
1991b), and elm, ash, maple, and cottonwood were occupied more often in northern areas
(Kurta et al. 1996, 2002; Whitaker and Brack 2002). However, more recent research reveals
that Indiana bats occupy ash and elm most often in southern lllinois (Carter 2003) and hickories
most often in Vermont (Palm 2003). Therefore, it appears that tree species use is more closely
related to local availability and suitable structure than to broad regional preferences (USFWS
2007). Nonetheless, some common trees, such as American beech (Fagus grandifolia),
basswood (Tilia americana), wild black cherry (Prunus serotina), box elder (A. negundo), and
willow (Salix spp.), are rarely to never used, suggesting that they are typically not acceptable
even when suitable structure is present, especially as a primary roost (USFWS 2007).

Most (97%) roost trees of female Indiana bats at maternity sites are deciduous species, except
for a few coniferous trees discovered in the Great Smoky Mountains (Harvey 2002, Britzke et al.
2003) and in New England (Palm 2003). This more likely reflects availability rather than a
preference for deciduous trees (USFWS 2007).

25 Food Habits

Historically, the Indiana bat was thought to prey primarily on moths (Lepidoptera), beetles
(Coleoptera), true flies (Diptera), and caddisflies (Trichoptera) (Belwood 1979, Brack 1983,
Brack and LaVal 1985). During a study by Belwood (1979), the primary insects consumed by
females and juveniles in southern Indiana were Lepidoptera (57%), Diptera (18%), and
Coleoptera (9%). Belwood’s information was very similar to a three-year study conducted by
Brack (1983) throughout Indiana. Brack (1983) found that Indiana bats consumed Lepidoptera
(48%), Coleoptera (24%), and Diptera (8.5%). He also found Trichoptera (9.8%) to be an
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important food source. Studies by Lee (1993) and Kurta and Whitaker (1998) found that the
same four insect orders were consumed by Indiana bats in central/northern Indiana and in
Michigan. However, these studies showed that Indiana bats preyed much more heavily on
caddisflies in central/northern Indiana and in Michigan. The female Indiana bats in central and
northern Indiana consumed Lepidoptera (40%), Trichoptera (29%), Coleoptera (13%), and
Diptera (9%) (Lee 1993). The most recent Indiana bat food habits study was conducted in
Michigan at the northern limits of the species’ range. These bats consumed primarily
Trichoptera (55.1%) and Diptera (25.5%), which have aquatic larvae (Kurta and Whitaker 1998).
These authors hypothesized that Indiana bats in northern portions of their range feed more on
aquatic insects than southern populations because they forage primarily over streams and
wetlands.

The only food habit information from Kentucky for Indiana bats is from Jackson County. Kiser
and Elliott (1996) conducted a study to determine the food habits of male Indiana bats at a cave
entrance. During the autumn of 1994 and 1995, male Indiana bats consumed primarily
Lepidoptera (28.5% and 34.0%), Coleoptera (15.9% and 40.2%), Homoptera (15.3% and 4.5%),
and Diptera (28.8 % and 18.8%). The increase in consumption of snout beetles (Coleoptera:
Curculionidae) during the 1995 samples indicates that Indiana bats are opportunistic foragers
(Kiser and Elliott 1996).

Indiana bats forage primarily in forested habitats (Cope et al. 1974, Humphrey et al. 1977, LaVal
et al. 1977, Belwood 1979), but they will also forage in edges of forests and croplands, fallow
fields, and areas of impounded water (Gardner et al. 1991a). Indiana bats may utilize as many
as four different foraging areas during nightly foraging (Murray 1998), using the same travel
corridor each night to move from the roost tree to the foraging areas. It has been documented
that Indiana bats may travel up to three miles from their summer roosts to summer foraging
areas and will visit these same areas each night. Reproductively active females traveled a
maximum mean distance of 1.5 miles from their roost trees to foraging areas in lllinois (Gardner
et al. 1991a). During a study by Pruitt et al. (1995) at the Jefferson Proving Ground (JPG),
Jefferson County, Indiana, reproductive female bats were found to travel a mean distance of 1.7
miles from their original capture sites to their roost trees. Also at JPG, a male traveled 0.4 mile
from the capture site to its roost; this distance is less, but similar to the distance of 0.7 mile
found by Gardner et al. (1991a) for males in lllinois.

2.6 White-Nose Syndrome (WNS)

White-nose syndrome (WNS) has been characterized as a condition affecting hibernating bats
and was named for the white fungal growth located on hairless areas of the body such as the
muzzle, ears, and/or wing/tail membranes (Blehert et al. 2008). Behavioral responses to WNS
include movement to entrances of hibernacula, day flight during mid-winter, cluster formation on
the ground, and other uncharacteristic winter/hibernating behavior. Bats affected with WNS are
thought to leave their hibernacula early in search of food and, subsequently, starve or freeze to
death.

WNS was first documented by a photograph taken at Howes Cave, approximately 32 miles west
of Albany, New York in February 2006 (Blehert et al. 2008). A caver photographed hibernating
bats with an unusual white substance on their muzzles and observed several dead bats
(USFWS 2009a). The following winter, New York Department of Environmental Conservation
biologists documented WNS after observing bats exhibiting abnormal behavior, white, powdery
substance on the muzzle, and a few hundred dead bats in several caves in the Albany, NY area
(USFWS 2009). Since then sick, dying and dead bats have been found in unprecedented
numbers in and around caves and mines from Vermont to Virginia.
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WNS has killed hundreds of thousands of bats across the northeast and east during the past
three years and continues unchecked (USFWS, 2009b). It has rapidly spread to over 65 sites
and has been associated with the deaths of over 400,000 bats in the United States (USFWS
2009). In some hibernaculum, 90 to 100 percent of infected bats are dying (USFWS 2009).
Since the 2006-2007 winters, WNS has spread to nine states including: Connecticut,
Massachusetts, New Hampshire, New York, New Jersey, Pennsylvania, Vermont, West Virginia
and most recently Virginia (USFWS 2009). WNS threatens to spread to the Midwest and
Southeast, which are home to many federally endangered bat species as well as some the
largest known bat populations in the country (USFWS 2009).

Researchers associate WNS with a newly identified fungus (Geomyces sp.) that thrives in the
cold and humid conditions characteristic of the caves and mines used by bats (USFWS 2009c).
It is not yet known if the fungus is the cause of the mortality occurring in these hibernating bats
or if it is a symptom of something else. Affected bats do not always have the white fungus but
do leave their hibernacula during the winter and typically die. The fungus isn't always visible to
the naked eye -- and usually is not seen on bats found flying or dead outside of their
hibernacula or at their summer roosts.

Biologists believe that affected bats may be waking up more often throughout hibernation to
groom themselves thus burning fat reserves needed for winter hibernation. Bats with obvious
WNS have shown excessive grooming and noticeable agitation. It is thought the fungus causes
enough irritation that the bat arouses from torpor to clean itself. Once clean, the bat will re-enter
torpor allowing the fungus to re-establish. The fungus may not be readily visible on the bats,
especially after they leave their hibernacula and groom themselves. Bat species currently
known to be affected by the fungus are little brown bat (Myotis lucifugus), Indiana bat, small-
footed bat (M. leibii), northern long-eared bat (M. septentrionalis), eastern pipistrelle bat
(Perimyotis subflavus) and big brown bat (Eptesicus fuscus).

Transmission of WNS is unclear at this time however; biologists believe that WNS is transmitted
primarily from bat-to-bat. Evidence collected to date indicates that human activity in caves and
mines may be assisting in the spread of WNS since some caves used by people have WNS
affected bats, while other, nearby caves not used by people do not seem to be affected. It is
likely that the fungus can be transported inadvertently from site-to-site on gear and boots of
cave visitors (USFWS 2009a).

Human health implications are not known and there is no information indicating that people or
other animals have been affected after exposure to the white fungus.

Biologists with state and federal agencies and organizations across the country are still trying to
find the answer to this deadly mystery. Despite the continuing search to find the source of this
condition the cause of the bat deaths remains unknown.

3.0 MATERIALS AND METHODS

3.1 Mist Net Site Selection

The survey was conducted according to the guidelines of Appendix 5 of the “Indiana Bat (Myotis
sodalis) Draft Recovery Plan: First Revision” (USFWS 2007). These guidelines call for one net
site to be mist netted for two calendar nights per one kilometer (km) of forested habitat to be
cleared. A thorough office review of the proposed project area was conducted by ETC
biologists in order to identify forest impacts. Office review of current aerial photography and
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topographic maps found that approximately 4.1 km of forested habitat will be affected by this
project, yielding four proposed mist net sites. Because the proposed project will cross a major
river, an additional net site was added in order to ensure that sufficient sample effort was
employed.

Potential sites were chosen based on factors such as the potential for presence of travel
corridors and water, in addition to a relatively closed canopy cover. Topographic maps and
current aerial photographs were utilized to determine the extent of tree clearing, as well as the
presence or absence of these important factors. If any of the potential mist net sites were found
to not be suitable upon site visit, then another was chosen. Mist net sites (five total) were
located as close as possible to the actual alignment of Alternative B; however, some sites were
located a short distance (<0.4 miles) from the alignment in order to sample important Indiana
bat habitat features such as streams, ponds and forested corridors. Mist net sites are depicted
on the attached topographic and aerial maps (Appendix A, Figure 1 and 2).

3.2 Mist Net Survey

Each mist net site consisted of two net sets where one net set consisted of two mist nets hung
between two poles. Poles were at least 20 feet high and had ropes affixed to them to raise and
lower the nets. The mist nets used in this survey were constructed of 50 denier/2-ply nylon, with a
mesh size of 1.5 inches, and a length of 20 to 60 feet, depending on width of corridor (Table 1). Net
sets were located so that the entire open portion of the flyway was covered by the nets. Nets were
tended from dusk (approximately 21:00 EDT) until 02:00 (EDT). Mist nets were checked for bats
every 10 minutes.

Upon capture, bats were removed from mist nets, identified to species, measured, and released
unharmed at the capture site. Data recorded for each bat captured included species, age,
gender, reproductive condition, right forearm length (RFA), and body weight. Bats were
identified to species based upon distinctive morphological characteristics (e.g., body size, hair
color, ear length, tragus length and shape, presence/absence of a keeled calcar). Adult female
bats were classified as reproductive if they were pregnant (determined by palpation of
abdomen) or lactating (i.e., teats conspicuous and enlarged, lack of hair around teats). Male
bats with testicles descended into the scrotum were considered reproductive. Juveniles were
distinguished from adults by examining ossification (bone growth) in phalangeal joints. All bats
were released unharmed at the point of capture.

Weather conditions were documented each night to confirm that netting was conducted in
accordance with Indiana Bat Recovery Team Guidance (USFWS 2007). The air temperature,
wind speed, cloud cover, precipitation, and visibility of the moon were recorded at the beginning
and end of each night of the survey. A digital or mercury thermometer was used to record
temperature. Wind speed, percent cloud cover, and moon phase were estimated (Appendix C).
All sites were photographed and their location recorded using a handheld GPS unit.

All netting was conducted in accordance to bat handling/disinfection protocols for summer bat
field studies, as dictated by state and federal agencies to help prevent the spread of WNS.

4.0 RESULTS

A total of five sites were surveyed using mist nets on July 16-23, 2009. Detailed descriptions
and sketches of each net site are included in Appendix B and Table 1. Bat Capture Datasheets
are included in Appendix C. Photographs of net sites and representative bats captured during
this survey are included in Appendix D. Additional wildlife observed and general comments



Proposed US 50, North Vernon Bypass—
Indiana Bat Mist Net Survey September 14, 2009

about each net site are included on net site descriptions and bat capture data forms in
Appendices B and C. Brief synopses of mist net site characteristics and capture results are
listed below.

4.1 Mist Net Sites and Cave Reconnaissance

Five mist net sites were located in suitable Indiana bat habitat as close to the proposed
alignment as possible. Sample sites were located on the eastern and western sides of the
alignment due to the fact that little wooded habitat was available in the middle of the project
area. The Vernon Fork of the Muscatatuck River is impounded downstream of the alignment
crossing; therefore, the river channel in the project area is very wide with little canopy cover.
Due to the fact that most of this section of the Vernon Fork is not conducive to mist netting, only
one site (site 2) could be located on the river.

A variety of bat corridor types were sampled for this project. Overall, four net sets were placed
over road/trail corridors, three were placed over ponds, two were placed over rivers or streams
and one was placed over a sandbar. The dominant canopy tree species varied by site, but
sugar maple (Acer saccharum), Shagbark hickory (Carya ovata), American sycamore (Platanus
occidentalis) and black walnut (Juglans nigra) were each dominant trees at more than one site.
Canopy trees averaged 11-20 inches in dbh, and canopy coverage varied from 25 to 100
percent. Dominant understory species included sassafras (Sassafras albidum), red elm (Ulmus
rubra) sugar maple, boxelder (Acer negundo) and many other species. Average understory dbh
varied from two to six inches. Water was present at four of the five net sites (Appendix B).

Sites 1, 4 and 5 were netted for three nights because of a rainout event that occurred on the
night of July 21, 2009. At approximately 23:30 rain began and became increasingly steady for
more than 30 minutes. Bats were captured; however, weather conditions did not meet USFWS
Indiana bat survey guidelines. Therefore, mist nets were taken down, and netting was resumed
during the following two nights.

During mist net site scouting, a landowner indicated the presence of a small cave downstream
of site 2. On July 19, 2009 ETC ecologists assessed the cave for bat activity. Approximately
eight inches of water was present in the bottom of the cave. The entrance was two to three feet
in diameter and lacked air flow and bat guano. Preliminary scouting of this cave indicates that it
is not being used by any bat species (see Appendix D).

Table 1. Configuration and location summary for mist net sites during the survey for the federally
endangered Indiana bat (Myotis sodalis) for the proposed North Vernon Bypass, Jennings County, Indiana.

SURVEY # OF NET CONFIGURATION (h
SITE DATES NETS X W) BATS CAPTURED | Notes

July 21-23, 2009 A) 20'x 30' B) 30' x 20' 4 Rainout July 21

July 19-20, 2009 A) 20'x 60' B) 30' x 42'

July 21-23, 2009 A) 20'x 20" B) 20' x 20' Rainout July 21

v | W N |-

)
)
July 16-17, 2009 A) 20'x 20' B) 20' x 18'
)
)

N IN N NN
N o (g | b

July 21-23, 2009 A) 20'x 20" B) 20' x 20' Rainout July 21

4.2 Capture Results

A total of 29 individuals of six chiropteran species were captured during this mist-net survey. No
Indiana bats were captured. Figure 1 depicts the abundance of the six species at each sample
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site. The following four species were captured with equal frequency (6 individuals of each
species): eastern pipistrelle (Perimyotis subflavus), little brown bat (Myotis lucifugus), big brown
bat (Eptesicus fuscus) and eastern red bat (Lasiurus borealis). The next most common species
was the northern long-eared bat (Myotis septentrionalis) (n=4), and a single evening bat
(Nycticeius humeralis) was captured. Slightly more than half of captures (52%) were non-
reproductive males. The remaining captures were of females of several species. Several of
these females were, or recently had been, reproductively active (Table 2).

m Eptesicus fuscus

® Nycticeius humeralls

m Myotis lucifugus

m Lasiurus borealls

Number of Individuals

u Perimyotis subflavus

Site 1 Site 2 Site3 Site4 Site5

Figure 1. Bat species captured during a mist net survey for the federally endangered
Indiana bat (Myotis sodalis) for the proposed North Vernon Bypass, Jennings County,
Indiana (7/16/09 thru 7/23/09).

5.0 SUMMARY AND DISCUSSION

This mist net survey was conducted with the appropriate level of effort (20 net nights over 2
nights at 5 sites) and under the appropriate conditions to investigate presence/absence of
Indiana bats during the maternity season in the vicinity of the proposed North Vernon Bypass in
Jennings County, Indiana. A total of 29 bats from six species were captured during this survey.
No federally-listed bat species were captured. One bat species listed as endangered by the
state of Indiana, the evening bat, was captured at site 3.

Habitat for Indiana bats is present in woodlots throughout the project area. Dead snags and
tree species with sloughing bark, such as white oak (Quercus alba), were noted. However, the
results of this survey indicate that Indiana bats are not likely to be present, or are present in low
numbers, within forested portions of the project area.
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Table 2. Date, site, time of capture, net, species, sex, age, reproductive condition, forearm length, weight, and band number for all bats captured during the mist

net survey for the federally endangered Indiana bat (Myotis sodalis) for the proposed North Vernon Bypass, Jennings County, Indiana (7/16/09 thru 7/23/09).

RIGHT ;Vél;l‘(;
REPRODUCTIVE | FOREARM | WEIGHT
SITE DATE NET | TIME | SPECIES SEX AGE CONDITION LGTH (mm) (9) SCORE BAND #

A 21:18 | Perimyotis subflavus | M J Non-reproductive 33.5 5.0 0 -

7/21/2009 B 21:30 | Lasiurus borealis M J Non-reproductive 40.8 9.0 0 -
7/22/2009 B 22:30 | Lasiurus borealis M J Non-reproductive 38.9 10.0 0 -

1 7/23/2009 B 23:56 | Perimyotis subflavus | F A Post-lactating 35.2 7.2 0 -
A 22:20 | Perimyotis subflavus | F A Lactating 33.0 7.4 0 -

A 22:20 | Myaotis lucifugus M A Non-reproductive 35.0 7.0 1 -

7/19/2009 A 22:40 | Myotis lucifugus F A Post-lactating 38.0 9.0 0 -

2 7/20/2009 B 23:20 | Myotis septentrionalis | M A Non-reproductive 35.0 6.5 1 -
A 23:30 | Nycticeius humeralis M J Non-reproductive 37.0 10.0 1 -

7/16/2009 B 2:00 | Eptesicus fuscus M A Non-reproductive 49.0 19.8 0 -

B 22:15 | Myaotis septentrionalis | F J Non-reproductive 38.0 5.5 0 -

A 23:40 | Eptesicus fuscus F A Post-lactating 48.0 19.0 0 -

3 7/17/2009 B 2:00 | Myotis lucifugus M A Non-reproductive 38.0 7.5 0 -
A 21:00 | Lasiurus borealis F J Non-reproductive 42.0 10.0 0 -

7/21/2009 A 0:00 | Eptesicus fuscus M A Non-reproductive 49.0 18.5 0 -

B 23:40 | Perimyotis subflavus | F A Post-lactating 35.0 7.0 0 -

7/22/2009 B 0:30 | Myotis lucifugus F A Non-reproductive 38.0 9.0 0 -

A 22:20 | Myaotis lucifugus F A Post-lactating 40.0 8.5 0 -

A 22:20 | Perimyotis subflavus | M J Non-reproductive 34.0 5.0 0 -

A 22:20 | Myaotis septentrionalis | F A Non-reproductive 36.0 7.5 0 -

A 0:40 | Myaotis lucifugus F A Post-lactating 39.0 7.0 0 -

4 7/23/2009 A 1:30 | Eptesicus fuscus M A Non-reproductive 50.0 17.0 0 -
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RIGHT ;Vél;l‘(;
REPRODUCTIVE | FOREARM | WEIGHT
SITE DATE NET | TIME | SPECIES SEX AGE CONDITION LGTH (mm) (9) SCORE BAND #
A 21:20 | Eptesicus fuscus M A Non-reproductive 47.0 15.2 1 -
A 21:20 | Myotis septentrionalis | M J Non-reproductive 34.0 5.4 0 -
A 21:40 | Lasiurus borealis M --Escaped From Net--
A 21:40 | Perimyotis subflavus | F A Lactating 35.0 7.4 -
A 22:30 | Lasiurus borealis F J Non-reproductive 40.0 8.6 0 -
7/21/2009 A 22:40 | Eptesicus fuscus M A Non-reproductive 45.0 17.0 -
7/22/2009 --No Bats Captured--
5 7/23/2009 A ‘ 22:20 ‘ Lasiurus borealis ‘ F A ‘ Post-lactating 42.0 ‘ 14.1 1 -
Total Number of Individuals 29
Species Richness 6
Mean Catch per Site 5.8
Mean Catch per Night 2.2
% Female 48
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NET SITE DESCRIPTION
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Eco-Tech Consultants

NET SITE DESCRIPTION
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NetB  Width (ft): Height (ft): 0 LatlLon: 3 .ovge /-85.¢66296 V67
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3) f'/.!?”.,,-f.’llﬂ [V & anie o
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NET SITE DESCRIPTION
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APPENDIXC BAT CAPTURE DATA SHEETS



Page | of j

BAT CAPTURE DATA FORM

site: __ | Investigator(s): Wobert Ducy . Tl 4 Date:
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase

Mistnet Start | 31 ¢ g 82 ) ) Newv
Mistnet End ' 21,3 & -
Comments and Other Wildlife Noted: (= #=ev\ = =" - o . Radn sterrTesd

Height Wing Band

in net Reprod. | Weight | RFA Scar Number

Species Net | Time (m) Age | Sex | Cond. (9) (mm) | Score

Brimustis subBavas | A | 21218 3y | N 5.6 1355 6 ———
Lasiucus { e : D 2 3 s als 1.0 Z0. 8 —

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A: adult; J: juvenile  Sex: M: male; F: female




Page 4. of 3

BAT CAPTURE DATA FORM

Site: | Investigator(s): ;%}}PH' Onéx'} Shane Koloer +o Date: {7, J By 2004

Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start |21 00 | b#, [ %F A5 % [C0% O e
Mistnet End |09 00 |L1. 4°F 15 % /00 % cafat

I b &
=~ a5 ;

. i '?'l_, f LY . l'/\ Bty nf
Comments and Other Wildlife Noted: Steady ruin “avouglist Tre dey ihawy a

Aou
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net [ Time (m) Age | Sex | Cond. (g) (mm) Score
La siurus boves % |a%30| 4 J | M NA | 16 : D —

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A:adult: J: iuvenile Sex: M: male: F: female




Page 3 of ?

BAT CAPTURE DATA FORM

Site: l Investigator(s): @,[a,ﬁ,/f Ci‘. .f;'.-7z'=(. g '_-,;r-~_- cw HMule. = Date:
e
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 21:00 | 7/, 2°F 13% Clear O & V(>
MistnetEnd [072.00 |l [.B°F | ‘2% Cleay /

Comments and Other Wildlife Noted:

Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (9) (mm) | Score
Povimpptic cublavus| B 123:5% 5 m A £ | PL 7.2 |35z 2, s

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A:adult: J: iuvenile Sex: M: male: F: female




_P_age(of:l

BAT CAPTURE DATA FORM

Site: 7 Investigator(s): L. et i , T R2own Date: = / 19/09
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 2/'0> | /7).7 58 CLEAR AMWE | SLeRT 2
Mistnet End | 07>.02 |57 % Tl CLEML JNDIE MOMNE / 9

Comments and Other Wildlife Noted:
CRCOOY; T DEER,, 1. LEolRD Flog Buitas
/

Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time {m) Age | Sex | Cond. (g) (mm) | Score
Qimyorys supmams | & 22220\ o | A | F - 724 33 &
Myoris prcirpeess | & (2222040 | A M | N 7.0 ] |
WM. LnciFucns Alzzyp | 2.9 | A |E | B 7.0 | 354 0

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Anas A: adults 1= hvanile Qawv: M mala: F- famala
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r"""\l

Page of I
BAT CAPTURE DATA FORM
Site: 7. Investigator(s): L,bﬂ()fﬁ‘g,{ﬁ\ﬁ;ﬁ/; 1. BtV Date: 7/2.2/09
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | Z(:02 |/ 9.5 59 CLehr NOME | SLIBHT <
Mistnet End |07 00 |02 ¥ L LE K SLEHT | SClgp /L/
Comments and Other Wildlife Noted: N\}‘-V\r’ REETLES FLY M
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (9) (mm) | Score
Myrris scotgmpind B 12322 2.0 | A | N | worv | b5 | 35 f =

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Ana: A° adult IF lvenila Say: M mala: F* famala




Page | of .l
BAT CAPTURE DATA FORM
Site: 3 Investigator(s): LEE_Q: % b / 7. TN Date: 7’/1 (,/ o8
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 2/:00 | (A0 59 ovERCAST NVE | ports -
MistnetEnd |[0Z->> | 67 ¢ Tl CLoDYy MINE AMONE ”/ 49
Comments and Other Wildlife Noted:
T DEZR.) GREEN RO, My, LR SUNCE
WET. gaY LTz BIT AcTiUTY s2sEeuED
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (g) (mm) | Score
MyctitEushomsiras| A (2330 3.0 | 5 | N | N 0.0 | 37 L
EC1E1C 108 EL.gus & |0Zwp | 4.0 A M N 19.€ 49 O

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Arma: A adult- |- iwvanila Qawv: M- mala- F- famala




of o

Page o
BAT CAPTURE DATA FORM
Site: 3 Investigator(s): L. \ )@, ((EsmAn , 1. BRoN Date: 7/l 72/04
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | 21 05 | 402.3 59 S5Ch oY MIRE | SLILRT 2/
MistnetEnd |02 <> | 55.§ 7K CLEAR NorE | popE 7/ 4
Comments and Other Wildlife Noted:
W.T. Dezl, v TwR¥EY, scpzzh ol
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (9) {(mm) | Score
Nysi:8 & P prhtls B 22315 5. > r N 5.5 38 o
EPTEtcns musens | N |2%:90 | 3.0 | A [ F | BL i e Y
M L 1EAGAS 3 |02 | 3-5 A 148 N 7.5 35 O

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Armar A+ adult- |+ inanila

Qav: M+ mala- F- famala




Page / of 3

BAT CAPTURE DATA FORM

Site: &( Investigator(s): S/c4f Slau Lo , Tvaute Beowy Date: 7= (=08

Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | J [ o0 759° V& [ O© Yo Eloud: W & New
Mistnet End o0 co 6 7° A A oo Vi /-3 wils Moay
Comments and Other Wildlife Noted: Rava  Syvlyatica (fahd)
ZALUBTIER (S )
= A oy 55 : . ~ ) ek
(/ (C) C: % \ ! L G‘ ik 'O P ﬂ;) 0( : O(\ /W‘ i 3\ i l"fl il_,..T-)
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (g9) (mm) | Score
L. bottealls A |dlito | 2 D |7 N R /0.0 | 4 Vi ——
E., Fuseas A |ogiool & [N TRV [ IRS [ 17 Z et

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A:adult: J: juvenile Sex: M: male: F: female




Page 2 of %

BAT CAPTURE DATA FORM

Site: (’[ Investigator(s): Scoft <law Logd. . Tvouis bvoww Date: /=dad=01%
. 3 [

Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | €| pO 63° N A [o0Pe Cluah € /A [=3 Mew
MistnetEnd | N300 6S° Al A (o6 7o Clowds 4 (=3 Map A
Comments and Other Wildlife Noted: Ravio. £ at eshiova /Z-'F S F S ta bt
e e T NEa o & /ri: +£ /'1
Bbuko  +owleq| (S ¢snt)
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (g) (mm) Score
B. ca b YHayus /g 23 M0 S A F P L /0 %5 Z
. Juciuans B oo 30 P! A F NK 1.0 33 < 0-3005

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Aae: A adult: J: iuvenile Sex: M: male: F: female




Page 5 of 3

BAT CAPTURE DATA FORM

Site: {’j Investigator(s): S¢ off gfam,ﬁn.;?_x . Toauis &"0’-'/'-!\. Date: Z—3 =04
i

Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
MistnetStart [ J( 00| 437 M & Cleay & & New
MistnetEnd |5 i00| £7° N A Cleo & & Moo
Comments and Other Wildlife Noted: Gieen Hevon (siquf)
j}\. A8 E"L; c5hisuy {s ""_-. Ut 4 50 u\,uféx\)
Fosfeou Scoecechowl (cowald)
w‘v\lf__, foor-w il {c;o,,_.,qb"’
L"__‘.-f-g" lo-fdans {soci A)
b B i R )
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time {m) Age | Sex | Cond. (g) (mm) Score
M Jucitaay o | AW320] 3 | A | | PL |35 |40 | & | D30%
-~ N 2l 7 §
P sabdfonue | a 9330 2 |3 M |THND | S0 [ 3¢ | & i
M, ceptentlondis] A |33:30] A | | NK | 45 | 3 Z | g-5007
M. fyCi¥aqus | & |0090] QS | A |F | L |70 |37 | & |p-3008
E. Yuccas |A0130]| 45 | A [M |TNV /70 [Sp | & —

Reproductive Condition: N: non-reproductive; L! lactating; P: pregnant; PL: post-lactating; TD. testes descended
Age: A:adult; J; juvenile Sex: M: male; F: female




Page of % B
BAT CAPTURE DATA FORM
Site: S Investigator(s): £ Dﬂ."‘@i"ri’.-.c’,-?"- A Date: 7/ Zz I/ruﬁ
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start | Zl:oo | /2. € 3 | CLowbY MONE LOVE A4
MistnetEnd |25 %20 | (7. & 0o A A Sk SL T /Z
Comments and Other Wildlife Noted:
Qai TUeE ¥ @ ok, TML FRAL, N. LEANYS PR L. whsge THius (W pET KT 2z
t" ., l‘z‘ ) f/{,g: £ AL [. 'L T ‘?’/‘:’;‘ E)\:?
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (g) (mm) | Score
EozEsicus Pacnd A (2020 40 A I | W 5.2 |47 1
Wyoris satatiea A 26572 (4o | T | | M 5.4 |7 o
LAStuens eatepas | A |2boe | Lo M | T EFNS —
e wyoTi cupmpwus | A [Z17d0 | 2.0 A F I 7.4 |35 |
St wpetns |8 (2230 |3 o 3 - v 8.l |40 €
.. enctint P | 22740 L5 A M\ 7.0 |45 \

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A:adult; J: juvenile Sex: M: male; F: female




—

Page Q»_ of ,:f
BAT CAPTURE DATA FORM
site: 5 Investigator(s): L D@l 22 /\in/ Date: 7 /2% Joq
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start |20 | (&5 10 ctoudy NOME | pINE l
Mistnet End |22 | £5.) 9] clouy SUGHT | SUGHT Z2
Comments and Other Wildlife Noted:
A Ll [9:20  UERY UTTLE BT Activ Y SBERED
Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (9) (mm) | Score

N3

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended

Age: A: adult; J: juvenile Sex: M: male; F: female




BAT CAPTURE DATA FORM
Site: 5 Investigator(s): /- g 3 A Date: 7'/ Z?ﬁfm
Relative
Time Temp. (F) Humidity (%) Sky Conditions Fog Wind Moon Phase
Mistnet Start |72/ 02 | /5.7 7z P. crou® ARNE | SLILAT y
Mistnet End |02 00 | (0. 91 CLEAR WODEEIR  MONE Z

Comments and Other Wildlife Noted:
QUEPST PofugD OwlL, V. Leofedt Flos

Reczvr Rhins sgzm 72 Bak DIMMSPED THE WIE OF THIS STEEA AS A WITEE M
KD TG \WE L ATISH

Height Wing Band
in net Reprod. | Weight | RFA Scar Number
Species Net | Time (m) Age | Sex | Cond. (g) (mm) | Score
[rauees Bogpes |A 72220 | 30 (A |F | L M\ | 42 | | s

Reproductive Condition: N: non-reproductive; L: lactating; P: pregnant; PL: post-lactating; TD: testes descended
Age: A: adult; J: juvenile Sex: M: male; F: female
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Potential cave investigated near mist net site 2.




Eastern red bat (Lasiurus borealis) captured at site 4.




Northern long-eared bat (Myotis septentrionalis) captured at site 3.

Eastern pipistrelle (Perimyotis subflavus) captured at site 4.
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Evening bat (l\iycfiei hmeralis)

capture at site 3. This species is listed as
endangered by the state of Indiana.



INDIANA BAT (MYOTIS SODALIS) MIST NETTING SURVEY
US 50 NORTH VERNON PROJECT
JACKSON/JENNINGS COUNTIES, INDIANA

Thomas H. Cervone® and Joe D. Dabkowski
Jared Helms® and Augie Zurcher®
1Bernardin, Lochmueller and Associates, Inc., 6200 Vogel Road, Evansville, IN 47715
?Bernardin, Lochmueller and Associates, Inc., 3502 Woodview Trace, Suite 150, Indianapolis, IN 46268
3Center for North American Bat Research and Conservation, Indiana State University, Terre Haute, IN 47809

Abstract

Bernardin, Lochmueller & Associates, Inc. (BLA) was contracted by the Indiana Department of
Transportation (INDOT) to conduct a mist netting survey for the federally endangered Indiana bat
(Myotis sodalis) for the proposed US 50 North Vernon Project in Jackson/Jennings counties, Indiana.
Two sites were mist netted on May 18 and 19, 2011. Five bats representing two species were captured:
three eastern red bats (Lasiurus borealis) and two big brown bats (Eptesicus fuscus). No Indiana bats

were captured.

Key words: Bats, Indiana bat, Myotis sodalis, Indiana, red bat, Lasiurus borealis, big brown bat, Eptesicus

fuscus, Mist netting.



INTRODUCTION

The US 50 North Vernon Project study limits are
from I-65 in Jackson County, Indiana, to east of
the Muscatatuck Urban Training Center, east of
North Vernon in Jennings County, Indiana. An
Environmental Assessment (EA) and Categorical
Exclusion (CE) are currently being developed for
this project. The EA will examine a new
alignment roadway extending from US 50 on
the west side of North Vernon to SR 3 on the
north side of the city. This approach will address
the principal transportation needs and still
allow for extension of the roadway east of SR 3
in the future.

The Indiana bat (Myotis sodalis) is a federally
endangered species. Population declines and
vulnerability to human disturbances to winter
habitat prompted its listing by the USFWS on
March 11, 1967. A Recovery Plan was
developed in 1976 and revised in 1983. An
Agency Draft of the Plan was published in 1999
(USFWS 1999). A new revision to the Plan is
currently in draft form (USFWS 2007). The
geographic range of the Indiana bat is 16 states.
The most current range-wide estimate of the
population is 387,835 in 2009; this total is down
17.2% from 2007.

Earlier coordination between the United States
Fish and Wildlife Service (USFWS) and the
Indiana Department of Transportation (INDOT)
resulted in mist netting of five separate sites in
2009 for the US 50 North Vernon Project (Eco-
Tech Consultants, Inc.,, 2009). Surveys were
conducted because portions of the proposed
project may require tree clearing within
potential Indiana bat summer roosting habitat.

As a result of the 2009 surveys, 29 bats
representing six species were captured: six tri-
colored bats (Perimyotis subflavus), six little
brown bats (Myotis lucifugus), six big brown
bats (Eptesicus fuscus), six eastern red bats
(Lasiurus borealis), four northern long-eared
bats (Myotis septentrionalis), and one evening

bat (Nycticeius humeralis). No Indiana bats were
captured.

As a result of recent coordination in March
2011, the USFWS Bloomington Field Office
(BFO) requested additional Indiana bat mist
netting surveys be completed at two separate
locations for the alternatives that extend from
US 50 to SR 3. Area 1 is a wooded tract between
SR 7 and the inactive Indianapolis-Madison
Railroad. Area 2 includes two wooded tracts,
one north and one south of the proposed
alternatives (see attached maps).

The USFWS also requested that radio telemetry
be conducted if any Indiana bats were captured.
This was requested to determine if Indiana bats
are possibly traveling between the pair of
woodlots southwest of SR 7 in Area 1. Because
the woodlots are separated by less than % mile
of open agricultural field (with no roadways to
act as a barrier), the USFWS views this as a
single habitat. While the proposed alignments
in this area would have minimal physical impact
on either woodlot, the new roadway could act
as a barrier to the free movement of bats
between these two habitats. If it was
determined that there was a connection
between the two woodlots (that is, Indiana bats
are traveling between the two), “formal
consultation” under Section 7 of the
Endangered Species Act (ESA) may be needed.

Bernardin, Lochmueller and Associates, Inc.
(BLA), assisted by Indiana State University (ISU)
bat biologists, conducted the summer mist
netting surveys for the Indiana bat at the two
aforementioned sites under Federal
Endangered Species Permit TE06845-A-0 and
State of Indiana Division of Natural Resources
Permit Number 10-0111.

The purpose of this survey (as well as the 2009
survey) was to determine presence/absence of
the Indiana bat within potential summer
roosting habitat located in proposed tree
clearing areas associated with the new road
alignment.



The proposed project is located in the Pre-
Wisconsinan Drift Plains ecoregion of Indiana
(Level IV ecoregion; Woods et al. 2007). The
soils of this area are deeply-leached and acidic.
They consist of pre-Wisconsinan till and thin
loess. The region is largely flat with some
dissected areas and extensive areas of poorly
drained soils. Beech forests and elm-ash
swamps were once common here (Woods et al.
2007), and relatively extensive forested areas
are still present. Rock outcrops are prominent
in the area, especially along the banks of the
Vernon Fork of the Muscatatuck River. Karst
features are also present in the vicinity of the
proposed alignment and at nearby sites such as
the Crosley Fish and Wildlife Area.

MATERIALS AND METHODS

A study plan was submitted to the USFWS (BFO)
on April 29, 2011 and Sites 1 and 2 were pre-
approved by the USFWS (BFQ). The property
owners for these sites were contacted by phone
or in person. Permission to mist net was
approved by all owners and all efforts were
made to keep them informed of activities and
efforts.

This survey was conducted in accordance with
the guidelines of Appendix 5 of the “Indiana Bat
(Myotis sodalis) Draft Recovery Plan: First
Revision” (USFWS 2007) (Appendix A). These
guidelines call for one net site to be mist netted
for two calendar nights. Both mist netting sites
were located as close as possible to the actual
alignment; however, Site 2 was located
approximately 0.2 mile from the proposed
alignment in order to sample important Indiana
bat habitat features (e.g. pond, forested
corridor).

Net placement was based upon best
professional judgment following best use of
existing flyways and maximizing such coverage.

Poles were at least 18 feet high and had ropes
affixed to them to raise and lower the nets. The

mist nets used in this survey were constructed
of 75 denier/2-ply nylon, with a mesh size of 38
millimeters (mm) and a width of 6-9 meters (m)
wide depending on width of the net site. Net
sets were located so that the entire open
portion of the flyway was covered by the nets.
Nets were tended from dusk (approximately
21:00 Eastern Daylight Time [EDT]) until 02:00
(EDT). Mist nets were checked for bats
approximately every 10 minutes.

Site 1 was located within a wooded parcel, just
east of SR 7. Site 1 (Net A) was located over an
inactive railroad bed, approximately 0.30 mile
east of SR 7. A two-tiered system utilizing 2.6 m
high X 6 m wide mist nets was set up over the
railroad bed. Site 1 (Net B) was located within
the same wooded parcel over an Unnamed
Tributary (UNT) of Sixmile Creek. The site was
approximately 0.26 mile east of SR 7 and 0.03
mile south of Site 1 (Net A). The same two-
tiered system utilizing 2.6 m high X 6 m wide
mist nets was set up over the UNT.

Site 2 was located within a different wooded
parcel, just west of SR 7. Site 2 (Net A) was
located close to a pond, approximately 0.30
mile west of SR 7. A two-tiered system utilizing
2.6 m high X 9 m wide mist nets was set up next
to the pond. Site 2 (Net B) was located within
the same wooded parcel. The site was
approximately 0.40 mile west of SR 7 and 0.03
mile southwest of Site 2 (Net A). The same two-
tiered system utilizing 2.6 m high X 9 m wide
mist nets was used.

Decontamination of field equipment was
conducted in accordance with the White Nose
Syndrome (WNS) protocol in Appendix A.
Appendix B includes figures showing the
locations of the mist net sites; Appendix C
includes tables documenting survey site
locations and results; Appendix D includes data
sheets; Appendix E includes photos of the net
locations.

Habitat and meteorological conditions were
documented for each mist netting site. Habitat



assessment at net sites focused on features
indicative of suitability for Indiana bats.
Temperature, percent cloud cover, wind, and
rainfall were monitored and recorded every half
hour during the mist netting effort to insure
compliance with weather conditions outlined in
the netting guidelines. A digital thermometer
was used to record temperature. Wind speed
and percent cloud cover were estimated. All
sites were photographed and their location
recorded using a handheld Global Positioning
System (GPS) unit.

Upon capture, bats were removed from nets
and identified to species using a combination of
morphological and meristic characteristics (e.g.,
ear and tragus, presence/absence of a keeled
calcar, pelage, size/weight, length of right
forearm, and overall appearance of the animal).
The species, sex, reproductive status, age,
weight, length of right forearm, wing index, and
time and location/net site of capture were
recorded for all bats.

Age (adult or juvenile) of bats was determined
by examining epiphyseal discs of long bones in
the wing. Weight was measured to 0.5 gram (g)
using a Pesola® 30 g spring scale. Length of the
right forearm of each bat was estimated to the
nearest 1.0 mm using either calipers or metric
ruler. The reproductive condition of captured
bats was classified as non-descended male,
descended male, non-reproductive female,
pregnant female (based on gentle abdominal
palpation), lactating female, or post-lactating
female. Bat processing and data collection was
typically completed within 30 minutes from the
time the bat was removed from the net. All bats
were released unharmed at the point of
capture.

Bats were not banded as part of this survey.
Because no Indiana bats were captured, radio
telemetry was not needed.

An Anabat SD 1 (Titley Electronics, PTY, LTD)
was used at both sites to passively detect and
record high frequency bat calls in the general

vicinity of the mist netting sites. Each call is
digitally recorded as an individual file that can
be analyzed at a later time. The Anabat SD 1
was typically placed away from the mist nets to
record activity in adjacent open habitats in the
immediate vicinity where mist netting would be
ineffective, but where bat activity was
expected. Anabat data was collected for
approximately five hours each night during the
same time frame the mist netting was
conducted. All Anabat files will be sorted and
sent to USFWS (BFO) for their records.

RESULTS AND DISCUSSION

Two mist netting sites were located in suitable
Indiana bat habitat as close to the proposed
alignment as possible. Overall, the net sets
were placed over/adjacent to an inactive
railroad corridor, stream, or pond. Dominant
canopy tree species generally consisted of
American sycamore (Platanus occidentalis),
black walnut (Juglans nigra), pin oak (Quercus
palustris), and sugar maple (Acer saccharum).
Estimated canopy trees averaged 12-36
centimeters (cm) in diameter at breast height
(dbh) and estimated canopy closure was
moderate to closed. Dominant sub-canopy
species included spicebush (Lindera benzoin),
sassafras (Sassafras albidum), multiflora rose
(Rosa multiflora), and pawpaw (Asimina
triloba). Water (in the form of streams or
ponds) was present at both sites.

For this study, five bats representing two
species were captured: three eastern red bats
(Lasiurus borealis) and two big brown bats
(Eptesicus fuscus). All five bats were female and
four were determined to be pregnant. No
federally listed Indiana bats or gray bats (Myotis
grisescens) were captured. Tables 3 and 4 of
Appendix C include capture data by species and
reproductive condition for each net site. The
capture of bats averaged 0.63 bats/net night.
Species richness was highest at Site 1 with two
species. Site 2 did not yield any captures.



Habitat for Indiana bats is present in the woods
surrounding the project area. Dead snags and
tree species with sloughing bark such as sugar
maple, American sycamore, eastern
cottonwood (Populus deltoides) and black
cherry (Prunus serotina) were noted. However,
the results of this survey, in conjunction with
the 2009 survey results, indicate that Indiana
bats are not likely to be present within the two
wooded areas of concern for the project area.
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APPENDIX 5: Indiana Bat Mist-Netting Guidelines
RATIONALE

A typical mist-net survey is an attempt to determine presence or probable absence of the species;
it does not provide sufficient data to determine population size or structure. Following these
guidelines will standardize procedures for mist netting. It will help maximize the potential for
capture of Indiana bats at a minimum acceptable level of effort. Although capture of bats
confirms their presence, failure to catch bats does not absolutely confirm their absence. Netting
effort as extensive as outlined below usually is sufficient to capture Indiana bats if they are
present. However, there have been instances in which additional effort yielded detection when
the standard effort did not.

Some mist-netting projects will require modification (or clarification) of these guidelines; these
situations must be resolved through coordination with the Service Field Office responsible for
the state in which your project occurs. Consultation with the Field Office is always
recommended, particularly for large-scale netting efforts.

The Service accepts the results of these surveys to determine presence for the purposes of
Section 7 consultation. Survey results are valid for at least two years.

NETTING SEASON: May 15 - August 15

May 15-August 15 are acceptable limits for documenting the presence of summer populations of
Indiana bats, especially maternity colonies. (However, see Kiser and MacGregor 2005 for
precautions regarding early-season surveys between May 15 and June 1, as well as late-season
surveys between August 1 and August 15). Capture of reproductive adult females (i.e., pregnant,
lactating, or post-lactating) and/or young of the year during May 15-August 15 indicates that a
nursery colony is active in the area. Outside these dates, data cannot be used to document the
presence or probable absence of summer populations.

EQUIPMENT

Mist nets to be used for Indiana bat surveys should be the finest, lowest visibility mesh
commercially available: 1) In the past, this was 1 ply, 40 denier monofilament—denoted 40/1; 2)
Currently, monofilament is not available, and the finest on the market is 2 ply, 50 denier nylon
denoted 50/2; 3). The finest mesh size available is approximately 38 mm (~1 1/2 in).

No specific hardware is required. There are many suitable systems of ropes and/or poles to hold
nets. The system of Gardner et al. (1989) has been widely used. See NET PLACEMENT below
for minimum net heights, habitats, and other netting requirements that affect the choice of
hardware.
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NET PLACEMENT

Potential travel corridors such as streams or logging trails typically are the most effective places
to net. Place nets approximately perpendicular across the corridor. Nets should fill the corridor
from side to side and from stream (or ground) level up to the overhanging canopy. A typical set
is 7 m high consisting of three or more nets stacked on top one another and up to 20 m wide.
(Nets of different width may be used as the situation dictates).

Occasionally it may be desirable to net where there is no good corridor. Take caution to get nets
up into the canopy. The typical equipment described in the section above may be inadequate for
these situations, requiring innovation on the part of the researchers.

Exercise safety precautions when placing nets. Poles and nets must be clear of overhead wires.
See Kiser and MacGregor (2005) for additional discussion of net placement.
RECOMMENDED NET SITE SPACING

Stream and other linear corridors — one net site per km (0.6 mi) of stream or corridor.
Non-corridor study areas — two net sites per square km of habitat (equivalent to one net site per
123 acres).

The Service Field Office responsible for the state in which your project occurs should be
consulted during survey design to resolve issues related to net site spacing for specific projects.

MINIMUM LEVEL OF EFFORT

Netting at each site should include at least four net nights, consisting of: 1) a minimum of two
net locations at each site (at least 30 m apart, especially in linear habitat such as a stream
corridor); and 2) a minimum of two nights of netting (i.e., two net locations for two nights = four
net nights per site). A “net night” is defined as one net set up for one night. The sample period
should begin at sunset and continue for at least 5 hours (longer sample periods may improve
success). For purposes of determining presence or probable absence of Indiana bats, four net
nights at a site are not required if Indiana bats are caught sooner (i.e., if Indiana bats are caught
on the first night of netting, a second night is not required for purposes of documenting
presence).

CHECKING NETS

Each net should be checked approximately every 10 minutes. Some researchers prefer
continuous monitoring (with or without an electronic bat detector); care must be taken to avoid
noise and movement near the nets if this technique is used. When monitoring the site
continuously with a bat detector, bats can be detected immediately when they are captured in the
net. Prompt removal from the net decreases stress on the bat and potential for the bat to escape
(MacCarthy et al. 2006). Monitoring the net with a bat detector also allows the researcher to
assess the effectiveness of their net placement (i.e., if bats are active near the nets but avoiding
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capture); this may allow for adjustments that will increase netting success on subsequent nights.
There should be no disturbance near the nets, other than to check nets and remove bats.

WEATHER AND LIGHT CONDITIONS

Severe weather adversely affects capture of bats. If Indiana bats are caught during weather
extremes, it is probably because they are at the site and active despite inclement weather. On the
other hand, if bats are not caught, it may be that bats are at the site but inactive due to the
weather. Negative results combined with any of the following weather conditions throughout all
or most of a sampling period are likely to require additional netting: 1) precipitation; 2)
temperatures below 10°C; and/or 3) strong winds (use good judgment-- moving nets are more
likely to be detected by bats). Further, consider human safety when netting during adverse
weather.

It is typically best to set nets under the canopy where they are out of moonlight, particularly
when the moon is ¥2-full or greater. Areas illuminated by artificial light sources should also be
avoided.

DOCUMENTATION OF MYOTIS SODALIS CAPTURES

Photo documentation of M. sodalis captured during mist netting is not required, but is
encouraged. Photos taken of a bat’s head, calcar, tragus, toe hairs, etc. using a macro lens or a
digital camera’s macro-mode are often diagnostic and aid in validating the record.

If a bat from the genus Myotis is captured during mist netting that cannot be readily identified to
the species level, species can be verified through fecal DNA analysis. Collect one or more fecal
pellets (i.e., guano) from the bat in question by placing it temporarily in a holding bag (15
minutes is usually sufficient, no more than 30 minutes is recommended). The pellet (or pellets)
collected should be placed in a 1.5 ml vial with silica gel desiccant; pellets from each individual
bat should be stored in separate vials. Samples should be stored out of direct light. Samples
should be shipped to Dr. Jan Zinck, Department of Biology, Portland State University, 630 SW
Mill St., Portland, Oregon, 97201 for subsequent fecal DNA analysis to assign or confirm the
specimens’ identification to the species level. The current cost for sequencing is approximately
$50 per individual pellet of guano. Contact Dr. Zinck (e-mail: zinckj@pdx.edu) prior to
shipping samples. To our knowledge, this is the only lab that currently provides this service.
Any additional information (or additional sources) on this technique will be made available on
the Indiana bat webpage on the Service’s Region 3 website (www.fws.gov/midwest).

REFERENCES TO CONSULT REGARDING MIST NETTING
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Kiser, J.D. and J.R. MacGregor. 2005. Indiana bat (Myotis sodalis) mist net surveys for coal
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Indiana bat and coal mining: a technical interactive forum Office of Surface Mining, U.S.
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Disinfection Protocol for Bat Field Studies
U.S. Fish and Wildlife Service — Region 3
July 2009

To minimize the potential for transmission of white-nose syndrome (WNS) while handling bats (both
between handler and bats and between bats), these procedures shall be implemented. To date, WNS
has been discovered in the northeastern U.S. and mid-Atlantic states.! The Midwest Region of the U.S.
Fish and Wildlife Service (Service) has implemented these protocols in the interest of preventing WNS
from spreading any further. In addition, we recommend that these guidelines be used any time people
handle wildlife to minimize potential disease-related impacts to wildlife and people. Please note that
individual states may have additional permitting requirements above and beyond these general
procedures. In addition, these guidelines may be revised upon review of new information.

Any equipment that comes in contact with bats, with individuals handling bats, or the environments
where bats occur, has the potential to be a vector for spread of WNS. Examples include mist nets, harp
traps, bat bags, wing biopsy punches, weighing tubes, rulers, clothing, and gloves.

Decontamination requirements target the fungus Geomyces sp., which, to date, has been the most
consistent pathogen recovered from bats exhibiting signs of WNS. Fortunately, many of the
disinfectants and techniques tested for efficacy against the fungus are also suitable to kill other
bacterial or viral agents should another causative agent of this disease be identified.

CAUTION: Disinfectant efficacy is based on application to hard, nonporous surfaces and the ability
to prevent the regrowth of Geomyces sp. on artificial culture media. Tests are currently being
conducted on porous fiber materials such as ropes and harnesses to determine disinfectant efficacy to
kill the fungus on these substrates and their effects on gear integrity. The repeated use of disinfecting
agents may compromise the effective use of vertical equipment; therefore, this equipment should be
dedicated to one cave or not used at all.

Although a site may be affected with WNS, it should not be assumed that all individual bats within the
site are infected or will become infected, and thus, care should be taken not to cross-contaminate
specimens by lax handling methods. This is especially true if samples are to be submitted for
diagnostic purposes.

Decontaminate all clothing, footwear, and gear prior to departing for a bat netting or cave
outing if you did not decontaminate these items after last netting activity or exiting a cave. In
affected and adjacent states, you may not take gear into a cave if that gear cannot be thoroughly
decontaminated or disposed of (i.e. if harnesses, ropes, or webbing cannot be decontaminated, we
advise that you not enter caves or parts of caves requiring use of this gear). In addition, only bring
essential equipment used for bat netting and processing to a site; other non-essential items should be
left home as they may contribute to spreading the fungus.
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PROCEDURES:

Vehicles:

Do not put bats in vehicles. Vehicles used to transport equipment may harbor spores. Do all
processing on vehicle hood or on a table away from the vehicle. The tailgate is not preferred since it is
likely near netting equipment. A drawstring garbage bag should be placed at each site outside the field
vehicle each night so all contaminated bags, gloves, wipes, etc., are contained.

Submersible Gear (i.e. clothing and soft-sided equipment):

e For clothing — Wash all clothing and any appropriate equipment in washing machine using the
hottest cycle possible for material and conventional detergents. Laboratory testing has found
Woolite® fabric wash the best surfactant for clothing. Rinse and air dry. Then follow by
soaking with sodium hypochlorite bleach (i.e. household bleach) solution diluted to 1 part
bleach to 10 parts water in a tub or plastic container. Soak for 10 minutes. Rinse and air dry.

e For other submersible gear (i.e. bags, gloves, nets, etc.) — Disinfect any equipment that can be
submersed in a solution with an appropriate and compatible disinfectant such as sodium
hypochlorite bleach (i.e. household bleach) solution diluted to 1 part bleach to 10 parts water in
a tub or plastic container or > 3% concentration of quaternary ammonium compounds (i.e.
Sparquat 256, Lysol® All-purpose Professional Cleaner, or the antibacterial form of Formula
409®). Keep submersed for 10 minutes. Rinse and air dry.

Nets:
o Use separate sets between states affected by WNS' and unaffected states.
e Under no circumstances should nets that have been used in an affected site be used in an

unaffected site. Contact your state wildlife agency (www.fws.gov/offices/statelinks.html) for
county by county listings for WNS affected and unaffected sites.

Bats should be kept in breathable holding bags rather than holding cages. To avoid cross-
contamination of samples, it is imperative to keep bats separated using holding bags that are kept as
clean as possible. Non-disposable holding bags should be used only once per night of field work and
should be washed and decontaminated (following procedures above) and dried between nights of use.
Disposable paper bags are also a convenient option for holding bats temporarily. Only one bat should
be in a given bag, and that bag should not be reused during the field night. White paper bags are best
to avoid misplacing bats in the woods.

Disposable latex gloves should be worn over handling gloves and changed in between handling each
bat. Disposable gloves should be one size larger than the handling gloves. Smooth leather gloves may
be wiped down with a disinfectant (i.e. Purell®, Lysol® disinfecting wipes or alcohol wipes) in between
handling bats. If only using leather gloves, each handler should have several sets of gloves to
interchange in between handling bats. This allows time to effectively kill the fungus and for the
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disinfectant to completely dry. After each night of netting (or prior to the next night of use), remove
heavy soil deposits from surface of bags and gloves, soak in an appropriate disinfectant, then dry
completely.

For situations when gloves may hinder field work (i.e. transmitter attachment) and bats come in
contact with bare hands, apply hand sanitizer with alcohol (i.e. Purell®) after handling each bat. Make
sure it dries completely before handling the next bat.

Non-submersible Gear (i.e. hard-sided equipment):

e For non-submersible gear (i.e. bat processing equipment, mist net poles, harp trap frames and
legs, folding chairs, etc.) — Disinfect any equipment that cannot be submersed by applying an
appropriate and compatible disinfectant to the outside surface by using > 3% concentration of
quaternary ammonium compounds such as Sparquat 256, Lysol® All-purpose Professional
Cleaner or the antibacterial form of Formula 409°®, or use sodium hypochlorite bleach (i.e.
household bleach) solution diluted to 1 part bleach to 10 parts water. Keep on surface for 10
minutes. Rinse and air dry.

e For boots — Boots need to be fully scrubbed and rinsed so that all soil and organic material is
removed. The entire rubber and leather boot, including soles and leather uppers, can then be
disinfected with an appropriate disinfectant such as > 3% concentration of quaternary
ammonium compounds (i.e. Sparquat 256, Lysol® All-purpose Professional Cleaner or the
antibacterial form of Formula 409®) and sodium hypochlorite bleach (i.e. household bleach)
solution diluted to 1 part bleach to 10 parts water. Keep on surface for 10 minutes. Rinse and
air dry.

Use one of the disinfecting agents listed above to sanitize all equipment that comes into contact with a
bat’s body, including light boxes, banding pliers, rulers, calipers, scale, etc. Any instrument coming
into direct contact with bat skin should be rinsed free of chemical disinfectant using clean water or
physiologic (0.9%) saline. Clean items after handling each bat. If using containers to weigh bats,
separate containers used to weigh tree bats from cave bats, do not place tree bats in the same container
previously used for a cave bat. Containers used to weigh bats (film canisters, baggies, cardboard rolls)
should be disinfected in between handling each bat. Paper lunch bags can be used for holding and
weighing individual bats, and can be immediately discarded after each use. Plastic baggies can also be
used to line weighing containers, and bats can even be held in unsealed plastic bags during forearm
measurements, reducing contact with wing rulers or calipers. Discard used bags after each bat.
Disinfect gloves or discard disposable gloves after handling each bat.

Harp traps:

e Use separate traps between states affected by WNS' and unaffected states. Under no
circumstances should traps that have been used in an affected site be used in an unaffected site.
Contact your state wildlife agency for county by county listings for WNS affected and
unaffected sites.
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e Each night after use in affected states', remove any dirt/debris from wires/lines and bags, and
spray on one of the above-listed disinfecting agents. Swab the bag with disinfectant and allow
to dry completely (preferably in the sun) prior to the next use. Do not use equipment in an
unaffected site following use in affected sites.

e Bats should not be allowed to remain in the catch bag for more than 10 minutes. Checking the
catch bag more frequently will reduce the amount of time that bats are in contact with each
other. Bats collected should then be put in their own bag until processing is complete.
Disposable bags should be discarded after handling each bat and reusable bags should be
decontaminated using one of the disinfecting agents listed above. To reduce cross-
contamination, the catch bag may also be lined with a sheet of plastic and replaced with new
plastic after every hour or wiped down with one of the disinfecting agents above.

Cameras, Computers, and Other Electronic Equipment:

If possible, do not bring electronic equipment to a netting site. If practical, cameras and other similar
equipment that must be brought to a site may be wrapped in plastic wrap where only the lens is left
unwrapped to allow for photos to be taken. The plastic wrap can then be decontaminated by using
Lysol® disinfecting wipes and discarded after use. If using plastic wrap is not practical, alcohol wipes
or Lysol® disinfecting wipes can be applied directly on surfaces.

Wing Biopsies:

If collecting wing biopsies for any approved research studies on Federally threatened or endangered
bats, use a new (unused) punch for each bat. For other bats, punches may be reused, but only if they
are still sharp enough to make clean punches. If there is evidence of fungal infection on any
individual, use new punches. Be sure to completely sterilize recycled punches between bats by
dipping the cutting end in alcohol and flaming until it naturally extinguishes, and then allowing them
to cool completely. The cutting board must also be disinfected between processing individual bats
using one of the agents detailed above. Disposable, stiff cardboard squares (1 per individual) can be
used as an alternate surface for biopsy.

Notification of Signs of WNS

As a reminder, the white fungus is only one of the signs of WNS. We do not expect to find bats with
fungus on them during the summer or fall, but bats could still be infected during these seasons. Other
possible signs of WNS may be damage to wings and tail membranes in the form of lesions, flakiness or
dehydrated skin, discolored spots/scarring, multiple holes, or tears to leading edge of membranes. We
encourage the use of Reichard’s Wing Damage Index (link below) for assessing bats. Please
photograph any damage you observe and report it to the nearest U.S. Fish and Wildlife Service Field
Office and the state agency that issued your bat handling permit within 24 hours.
http://www.fws.gov/northeast/PDF/Reichard Scarring%20index%20bat%20wings.pdf

Important Note: These protocols are posted on the U.S. Fish and Wildlife Service Midwest Region
website at: http://www.fws.gov/midwest/Endangered/mammals/BatDisinfectionProtocol.html. Please
visit the site at least once every six weeks to ensure that you are using the most recent protocol in your
permitted activities.
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What is known about Geomyces sp. viability:
e The fungus survives exposure to mammalian body temperature (38° C/100° F) for at least 3 days,
but does not remain viable after 8 days (W. Stone, NYSDEC, pers. communication 4/14/09).

e The fungus survives exposure to temperature (30° C/86° F) for at least 15 days. (W. Stone,

NYSDEC, pers. communication 4/14/09).

e Short-term incubation of fungus at higher temperatures reduces the number of conidia present and
alters the morphology of the hyphae which may not inhibit growth once returned to colder
temperatures (W. Stone, NYSDEC and D. Blehert, USGS NWHC, pers. communication 4/14/09).

e Clothes dryer heat treatment (49° C/ 120° F) alone increases fungal spore germination and does not
kill the fungus (H. Barton, NKU, pers. communication 4/22/09).

What kills the Geomyces sp. fungus:

Method Conditions Kill Time Source Cautions*
Disinfectant
Inactivated by
organic material,
detergents;
corrosive to
metals; produces
toxic gas if
10% bath solution combined with
(1 part bleach: 9 ammonia; skin
5.25% Chlorine bleach parts water) 10 min Over the counter irritant
Lysol® Professional 1:128 bath
Antibacterial All Purpose | solution (1 oz per Corrosive; skin &
Cleaner 1 gal water) 10 min Janitorial supply eye irritant
1:64 bath solution
(2 oz per 1 gal
water) 5 min
May require
license to obtain;
Y 0z per 1 gal requires special
Sparquat 256 water 10 min www.chemsearch.com | disposal methods
May require
1:128 bath license to obtain;
solution (1 oz per requires special
Promicidal™ 1 gal water) 10 min www.chemsearch.com | disposal methods
May require
license to obtain;
1:64 bath solution requires
(2 0z per 1 gal hazardous waste
Grenadier™ water) 10 min www.chemsearch.com | disposal methods
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1:32 bath solution
(4 oz per 1 gal

water) 5 min

At least 0.3%
Formula 409° concentration 10 min Over the counter

Refer to product
Woolite® label Over the counter
Dawn® antibacterial hand | Refer to product
soap label Over the counter

Refer to product
Purell® label Over the counter

Refer to product
Lysol® disinfecting wipes | label Over the counter

Flammable, skin

70%-95% ethanol Undiluted bath 2 min Lab supply distributor | irritant
Temperature
Dry heat 110° F/ 43°C 12 hr Oven, incubators

165° F/ 74° C 15 min

175°F/ 79° C 5 min

180° F/ 82° C 5 min
Sterilization

Laboratory or hospital
Steam autoclave 121 F; 15 psi 15 min settings
Only available at

Gas sterilization Ethylene oxide 16-18 hr hospitals

Alcohol & open Fire hazard; burn
Flame sterilization flame 15-20 sec injuries

* Effects of different decontamination methods on the integrity of caving equipment are currently

being tested.

Important Note: These protocols are posted on the USFWS Midwest Region web site at:
http://www.fws.gov/midwest/Endangered/mammals/BatDisinfectionProtocol.html

You are responsible for visiting the site at least once every six weeks to ensure that you are using the
most recent protocol in your permitted activities.

07/27/09
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Table 1: GPS Coordinates for Mist Netting Survey Sites

UTM Coordinates (meters)

i C

Site ounty Northing Easting UTM Zone
1 Jennings 4320541 617644 16N
2 Jennings 4320298 616269 16N

Table 2: Maximum and Minimum Recorded Temperatures

. Maximum Temp Minimum Temp
Site Date C °F °C °F
1 5/18/2011 14.0 57.2 11.6 52.9
5/19/2011 19.8 67.6 11.2 52.2
5 5/18/2011 20.3 68.5 12.7 54.9
5/19/2011 18.0 64.4 11.0 51.8
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Table 4: Bat Capture Summary by Sex and Reproductive Condition
Adult Juvenile
Species Female' Total
Male P 1 PL NR Male Female
eastern red bat (Lasiurus - 2 - - 1 - - 3
borealis)
big brown bat (Eptesicus - 2 - - - - - 2
fuscus)
Total - 4 - = 1 - - 5
' P = pregnant; L = lactating; PL = post-lactating; NR = non-reproductive
Table 5: Bats Captured by Sex and Capture/Net-night Data
Male Female Capture/net
Species Number Percent Number Percent chi® P -night
eastern red bat (Lasiurus - - 3 60 * * 0.38
borealis)
big brown bat (Eptesicus - - 2 40 * * 0.25
fuscus)
Total - - 5 100 * * 0.63

*The use of the Chi-squared test is not appropriate because in each case more than 20% of the expected frequencies are less

than 5.
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§l+€ 1R

NET SITE HABITAT DATA Ronvrord. Bed
Project Number: 108-0078-0ED-2ED State:_ N County:_Jenning
roject Name: _lUS 5P ﬁw prss Nolh Vernp USGS quad: _M tr”x V eraan
Survey Site ID: Sd’& 41 (N @) GPS unit: Trimble GeoXT
Biologists: __ 0D % THC UTM zone: [6S

Survey date: __ 3 J/8[ I Eastlng m NOl'than _Ltgﬁfé“#

Net Site Association with Water Source and Chararcterization

Name of nearest waterway: “Te\b. 4o 1 wile CK D|stance‘to water source [Q meter
Water source type:  Siream
Channel width: [D meter Stream width: }Q meter Bank height: 3: meter

Average water depth: _ { meter Still water present: Xgﬁ Water clarity ggé
Substratum: ¥ bedrock L) boulder # cobble ¥ gravel sand [ silt/clay
Habitat Vegetation : = e i
Dominant Canopy Species Subdominant Canopy Species Dominant Subcanopy Species

(>40 cm / 16 inch dbh) (< 40 cm / 16 inch dbh) (<40 cm / 16 inch dbh)
Sysompre. Arvuts. Elon Soutbush
Pm Dnk Blad Chuny Sascavme
BladK [ualnut 5\.,5@! MM)G Pl ¥ Plare. Kose
Est. dbh Range (cm): _ 30 Est. dbh Range (cm): &S
Estimated canopy closure: ¥l Closed X Moderate [ Open
oost tree potential features:  ¥-Large tree- [J Snags LI Neither
Roost tree potential probability: U High ﬂModerate U Low
Subcanopy clutter: ! Closed P Moderate L] Open
Subcanopy composition: [ Low branches of [ Sapling hrubs
canopy trees
Herbaceous cover: [ Sparse [J Moderate ¥ Dense

Roost potential comments: A Few Snagse v abea

Habitat description: Dense Sorast with S\nrubx\ crede Vel abumdonel RK aX h"l\}f_'
Sex— e Parbek e olX RR vo) o Tt 5‘,“,\(,\,1 i

K15 S-w‘r
Adjacent Land Use = i i
[J Mature Upland Forest U Recently Logged Forest ‘@ Crop/Pasture Lano\. L) Shrub Swamp
CJ Mature Upland Forest [ Pine Plantation ¥ Stream/River U Vernal Pool
[J Mature Lowland Forest %l Woodlot/Forest Edge [J Emergent Wetland [ Deepwater
O Young Lowland Forest 4 Old Field UJ Forest Swamp U Other

.\_/

Data structure adopted from Ecological Solutions and Innovations, Inc.
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_S","’e_. 4R

: Creex<
NET SITE HABITAT DATA ) ]
Project Number: 108-0078-0ED-2ED State: LN County: JP—nm'\as
roject Name: _(LQ_SLB_&E&S__L\L_P“_\_)L'&__ USGS quad: _Neckh Uernon
Survey Site ID: - Stie 3 | (Net- 65 GPS unit: Trimble (es XT
Biologists: _AEL‘ nl.A% UTM zone: (@S
Survey date: _ 5112 |\ Easting: Qn£27 kNorthmg QZ im

Net Site Assoclatlon with Water Source and Chararcterization i

Name of nearest waterway: Trb Yo = #ile CrooXC Dlstance to water source O meter
Water source type: _ Stregm

Channel width: _{y _meter Stream width: __ G meter Bank height: O-7 meter
Average water depth: Q.28 meter  Still water present: No Water clarity Tﬁé
Substratum: ™ bedrock [ boulder L) cobble L gravel Usand U silt/iclay
Habitat Vegetation T i
Dominant Canopy Species Subdominant Canopy Species Dominant Subcanopy Species
(>40 cm / 16 inch dbh) (< 40 cm / 16 inch dbh) (<40 cm /16 inch dbh)

_Sytomere Regricen Bl Seue bush
P‘\ﬂ O&\( Bhﬂv\ 0"\8‘1‘\‘ SQ_;;‘;an_s

B lao Walnot Paw P
Est. dbh Range (cm): _2& Est. dbh Range (cm):
Estimated canopy closure: HClosed U1 Moderate [J Open
oost tree potential features: X Large tree_ [ Snags L Neither
Roost tree potential probability: U High P Moderate D Low
Subcanopy clutter: ¥ Closed L) Moderate U Open

Subcanopy composition: U Low branches of L Sapling X Shrubs
canopy trees

Herbaceous cover: L] Sparse L] Moderate ¥ Dense
Roost potential comments: A Few Sna 33 "“ ey

Habitat description: Déntt Torpt W Shiwey ovet 'dregls. I\

Mature Upland Forest [ Recently Logged Forest ® Crop/Pasture Lan [ Shrub Swamp
[J Mature Upland Forest LI Pine Plantation ¥ stream/River U Vernal Pool
#Mature Lowland Forest gWoodlot/Forest Edge [ Emergent Wetland ) Deepwater
O Young Lowland Forest X OId Field ] Forest Swamp L] Other

™

‘o y

Data structure adopted from Ecological Solutions and Innovations, Inc.



SRR e NET SITE HABITAT DATA
Project Number: -0078-0ED-2E State: ZM County: -Se:nncnjg
“IProject Name: _U§ SO Dy [as br th_{/ernonuscs quad: _Norlk Vecaga
Survey Site ID; - Side A GPS unit: LsdJ
Biologists: Sascn Hens [915.'; 2orcher UTMzone: _ /£ S
Survey date: Moy /8 220 Easting: Northing:

Net Site Association with Water Source and Chararcterization UTM: ©6[L4 61 '*3"}' 52%Y
Name of nearest watemay w& Distance to water source _B__meter
Water source type: rive ek

Channel width: __meter Stream width: ___ meter Bank height: __ meter
Average water depth: meter Still water present: Zfs Water clarity

Substratum: [lbedrock [ boulder L] cobble L] gravel Usand  Usilt/clay
Habitat Vegetation - e | |

Dominant Canopy Species Subdominant Canopy Species Dominant Subcanopy Species

(>40 CE /16 inch dbh) (< 40 cm / 16 inch dbh) (<40 cm /16 inch dbh)
p Prae

Lo lie T Sycamere

Ash
Est. dbh Range (cm): /- /S Est. dbh Range (cm):_§-/©
Estimated canopy closure: LI Closed X Moderate L) Open

oost tree potential features: [ Large tre X Snags - L Neither
Roost tree potential probability: [ High U Moderate A Low
Subcanopy clutter: %Closed [J Moderate [ Open
Subcanopy composition: I Low branches of U Sapling 1 Shrubs

canopy trees

Herbaceous cover: Ll Sparse N Moderate [ Dense

Roost potential comments:

Habitat description:

Adjacent Land Use

L] Mature Upland Forest Fgcr;Recently Logged Forest P Crop/Pasture Lan [ Shrub Swamp
[ Mature Upland Forest ! Pine Plantation pCStream/River L1 Vernal Pool
[J Mature Lowland Forest ™Woodlot/Forest Edge [J Emergent Wetland #Deepwater

U Young Lowland Forest [ Old Field U Forest Swamp L Other

Data structure adopted from Ecological Solutions and Innovations, Inc.
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Appendix E

Photographs







Site 1 (Net A): Looking northwest

Site 1 (Net A): Looking southeast




Site 1 (Net B): Looking southwest




Site 2 (Net A): Looking north

Site 2 (Net B): Looking south
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