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1.0 INTRODUCTION

Tetra Tech, Inc., was contracted to collect information on the federally-threatened northern long-
eared bat (Myotis septentrionalis) (MYSE) at Naval Support Activity Hampton Roads Northwest
Annex (NSAHR Northwest Annex or Installation) in Virginia and North Carolina. The survey
concentrated on areas of interest as identified by the Navy, including several hundred acres of
forest that are proposed for either removal or alteration to obtain vegetation height compliance
with existing military mission communications requirements (Figure 1-1). In accordance with the
work plan (Tetra Tech 2015) the objective of this project was to determine the presence or
absence of MYSE following protocols established by the United States Fish and Wildlife Service
(USFWS) and detailed in the Northern Long-Eared Bat Interim Conference and Planning Guidance
(USFWS 2014a) and the 2014 Range-Wide Indiana Bat Summer Survey Guidelines (USFWS 2014b).
This survey included presence/absence mist-net field capture, radio tracking, delineation of
home range or known habitat, and roost emergence surveys.

Mist-netting efforts were concentrated in suitable MYSE habitat within the areas of interest
provided by the Navy and nets were strategically placed in flight paths, often near drinking water,
to maximize chances of catching MYSE. Mist-netting allows both a snapshot of what species, and
in what abundance, are utilizing the areas of interest and provides an opportunity to attach radio
transmitters. Species identification through mist-netting is more reliable then acoustic recording
alone.

Female MYSE were targeted for radio telemetry to discover if these bats are using maternity
roosts on the Installation and to characterize their roost choices. Once the roosts were found,
emergence counts were performed to detect the presence of maternity colonies. Maternity
colonies are of special interest because they must be protected in White-Nose Syndrome areas
under the threatened species 4(d) rule (USFWS 2016). The compilation of capture sites and
multiple roost sites enabled a home range, or known habitat, analysis to determine what areas
of the Installation were being utilized by MYSE. Information collected on MYSE presence and
range can be used by natural resource managers to make informed land-use decisions on the
Installation in areas occupied by this vulnerable species.

2.0 SPECIES BACKGROUND

In July 2011, the USFWS was petitioned to list MYSE and the eastern small-footed bat (Myotis
leibii) on the federal Endangered Species List as Endangered or Threatened, and to designate
critical habitat, under the Endangered Species Act (ESA) of 1973 (76 Federal Register [FR] 125).
On 02 October 2013 the USFWS concluded that listing for the MYSE was warranted, and the
species was proposed for federal listing as endangered (79 FR 191). The USFWS published their
final listing of MYSE as a threatened species and issued an interim 4(d) rule in the Federal Register
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Figure 1-1. Regional Setting and Mist Netting Locations of NSAHR Northwest Annex, Virginia and North Carolina.
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on 02 April, 2015 (effective on 04 May 2015) (USFWS 2015). The interim rule was replaced by the
final rule on 14 Jan 2016 (USFWS 2016). MYSE occur throughout forested portions of the
northeastern United States and in eastern, central, and northern Canada (79 FR 191). Historically,
the species was patchily-distributed and less common in the southern and western portions of
its range (Barbour and Davis 1969). Population density seems to have been highest in the
northern portion of the species’ range, which includes much of the eastern United States (Harvey
1992).

MYSE are an obligate forest-dwelling species, adapted to gleaning and hawking for insects in the
sub-canopy in deciduous and mixed forests. Foraging occurs entirely within forested areas but is
not restricted to mature forests. MYSE forage primarily below the canopy in the understory, or
in sub-canopy shrub layers. Foraging is often concentrated in forested upland areas and hillsides
but may also occur in forest clearings, above roadways and trails, or near water (79 FR 191).
These habitat requirements and behavioral patterns relate directly to the potential for the
Installation to support MYSE.

Summer roosts provide MYSE with a thermally stable environment, as well as protection from
the elements and predators (Owen et al. 2002). Day roost selection by MYSE is dependent upon
the presence of suitable live or dead (snag) trees having cavities, crevices, or exfoliating bark for
roosting, although man-made structures and caves also may be used for roosting. Throughout
their range MYSE roost in a variety of tree species, using specific trees based on their suitability
to retain bark or provide cavities or crevices. Isolated trees may also be used as roosts, provided
they are within 1,000 feet of another suitable roost tree or forested area (USFWS 2014a). MYSE
roost alone or in small maternity colonies and switch roosts often; on average, lactating females
switched roosts every two to five days (Menzel et al. 2002; Sasse and Perkins 1996).

Two studies conducted in West Virginia identified black locust (Robinia pseudoacacia) as a
preferred roost tree for both male and female MYSE, although locust roosts accounted for only
34% of potential roosts (Ford et al. 2006 and Owen et al. 2002). A 2003 study of male MYSE day-
roost selection in West Virginia identified 13 roosts in black locust (five snags and eight live trees),
one roost in sassafras (Sassafras albidum) (snag), and two sugar maple (Acer saccharum) (live)
(Ford et al. 2006). All of the live-tree roosts were medium—large, canopy-dominant trees
characterized by substantial amounts of exfoliating bark and numerous broken limbs and cavities.
Live-tree roosts tended to be larger than other trees in the vicinity. Roosts located in snags were
smaller than the live trees and other snags in the vicinity. It is likely that MYSE exhibit a strong
preference for selection of roosts within older forest stands that contain many large trees and
snags with exfoliating or plate-like bark or cavities (Ford et al. 2006).

Unlike the true long-distance migratory bats (Lasiurus spp. and Lasionycteris spp.), MYSE do not
undertake long-distance migrations between summer and winter ranges, but do make shorter
distance movements between summer roosts and winter hibernacula. MYSE arrive at
hibernacula in August or September, begin hibernation in October and November, and leave for
summer habitats in March or April (79 FR 191). MYSE hibernate in caves and mines, as well as in
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man-made structures. The species prefers large hibernacula with large entrances and, although
MYSE are often found with other Myotis species, they prefer cooler temperatures and higher
humidity than little brown bats (Myotis lucifugus). Individuals may hibernate in cracks and
crevices in hibernacula walls and may be overlooked during winter surveys. The species has also
been found in less traditional hibernacula, including dams and dry wells, and may utilize man-
made structures more frequently than previously thought, especially in the northeast (USFWS
2013).

Significant decreases in populations of MYSE have occurred over the last five years, primarily as
a result of White-Nose Syndrome (WNS), a fungal pathogen responsible for unprecedented
mortality of hibernating bats, with an estimated 5.7 million bats killed since the discovery of WNS
in the United States. WNS was first discovered in eastern New York in February 2006 and has now
been documented in at least 19 states and at least four Canadian provinces. Precipitous declines
have been documented for the MYSE and eastern small-footed bats over the last three years with
an estimated loss greater than 1 million bats. Other threats to MYSE include loss and
fragmentation of forested habitat, alteration to traditional hibernacula, and anthropogenic
sources of mortality including wind energy facilities (USFWS 2014a).

3.0 METHODS

3.1 CAPTURE

Per the USFWS Guidelines, mist-net surveys were conducted within the 15 May — 15 August 2015
survey window and were completed over six nights from 01 Jun 2015 to 08 Jun 2015, for a total
of 43 net nights. The required federal (TE63633A-3) and state collection permits (VADGIF 051933
and 15-SC00949) were obtained by subcontractor, Biodiversity Research Institute (BRI), for
completion of these tasks (Appendix C). During the six-night survey window, bats were captured
at seven locations within the areas of interest (Figure 1-1). Coordinates for each mist-net are
provided in Appendix E and photos in Appendix F. Mist-net survey sites were typically surrounded
by mature trees that potentially provide good roosting habitat and a clear path to foraging areas
for bats leaving their roosts. Two two-person teams, each operating two to three nets, conducted
the mist-netting survey and one USFWS-approved biologist monitored all survey activities.

A combination of triple-high (three nets stacked upon another, 7.8 meters height), double-high
(two nets stacked upon another, 5.2 meters height), and single-high (2.6 meters height) nets
were set up each night (Figure 3-1). Depending on the site, nets varied in length from 6 to 12
meters and were positioned to maximize coverage of flight paths, including suitable travel
corridors, foraging areas, and/or drinking areas. These areas are of interest since they act as
corridors and funnel bats toward the nets. Nets were set at dusk and monitored until at least
00:15 hours, for a minimum of 5 hours. If bats continued to be captured, nets were left up until
as late as 01:30 hours.
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Bats were live-caught in mist-nets and released unharmed near the point of capture. Nets were
checked at an interval of every 10 minutes and processing was completed within 30 minutes from
the time the bat was removed from the net. Biological and morphometric data was recorded for
each individual captured (e.g., time of capture, capture net, species, sex, age class, reproductive
condition, mass, and forearm length) and provided in Appendix E. An adult bat is generally
considered over one year and determined through the observation of a long smooth joint
demonstrating incomplete epiphyseal ossification (fusion) of the metacarpal-phalangeal joint
that are not present in the ossified knobby adult joints. Bats become reproductively active around
one year old. Each bat was also banded on the forearm with a unique number for later
identification. Representative photographs of various individuals were also taken as per the
federal guidelines mandate (2014a) (Figure 3-2) (Appendix G). Time, weather, global positioning
system location of each net site and hourly weather conditions also were recorded. Data was
recorded in Chiro, an IPad application, for ease of tracking and compiling data to reduce human
error. Only captured MYSE were fitted with a radio transmitter.

Caution was taken during mist-net activities to minimize the potential for transmission of WNS
by following the most recent decontamination protocols of the USFWS (2008). For example, bats
were held in paper bags until processed, and holding bags were disposed of after each use. Bats
were evaluated for potential WNS infection following the Wing-Damage Index Used for
Characterizing Wing Condition of Bats Affected by White-nose Syndrome by Reichard (no date).

Site 3 Net A - MY SE captured Site 3 Net A - MYSE captured

Photo Credit: Biological Diversity Research Institute Photo Credit: Biological Diversity Research Institute

Figure 3-1. Representative Photos of Net Sites Where Northern Long-Eared Bat (Myotis
septentrionalis) were Captured at NSAHR Northwest Annex, Virginia and North Carolina — 2015.
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Big brown bat (Eptesicus fuscus) caught 05 June Tri-colored bat (Perimyotis subflavus) caught 05 June
Photo Credit: Biological Diversity Research Institute Photo Credit: Biological Diversity Research Institute

Southeastern bat (Myotis austroriparius) 05 June Northern long-eared bat (Myotis septentrionalis) 05 June
Photo Credit: Biological Diversity Research Institute Photo Credit: Biological Diversity Research Institute

Figure 3-2. Representative Photos of Bat Species Captured at NSAHR Northwest Annex, Virginia
and North Carolina — 2015.

3.2 RADIO-TELEMETRY ROOSTS

Female MYSE were fitted with Advanced Telemetry Solutions (ATS) radio transmitters and
tracked by crews to facilitate collection of data necessary to determine home range as outlined
in the USFWS Northern Long-Eared Bat Interim Conference and Planning Guidance (USFWS
2014a). Coordination with Installation tenant commands was required to obtain approval for
types of transmitters/receivers and ranges of frequencies that could be utilized on the
Installation due to potential conflicts with military communication requirements. The
transmitters were the smallest commercially available, weighing only 0.29 grams, representing
less than 5% of each bat’s body mass. Fur was removed from between the scapulae and the
transmitter was attached to the bare skin using Skin Bond surgical cement. The frequency was
tested for functionality before release.
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Following the night of capture, bat locations were identified using the homing technique
specified in White and Garrot (1990). ATS R4000 receivers (Advanced Telemetry Systems, Isanti,
MN) and Yagi antennas were used during radio tracking efforts (Appendix D). Radio tracking
consisted of driving a vehicle until receivers picked up signals from the transmitters and then
hiking to areas within the Installation that are not accessible by vehicle. In addition, fixed wing
aircraft was used on 11 June to help track and locate MYSE. The ATS transmitters have about a
300-meter range of detection. MYSE home ranges were estimated using a 3-mile buffer around
a capture site if no other information was available for that species (no radio telemetry), per
USFWS guidelines. Home ranges for MYSE with known capture and roost site information were
created using a buffer of 1.5 miles surrounding the mapped capture and roost site(s).

Female MYSE were targeted for attaching transmitters because they form maternity colonies and
occur in live and dead trees during the summer months (Menzel et al. 2002). Male MYSE
generally roost solitarily and, therefore, were not a priority for the USFWS from a radio-tracking
standpoint. MYSE fitted with radio transmitters were tracked for six consecutive days post-
capture according to the USFWS protocols for identifying roosting sites. Once a MYSE roost was
found through radio-telemetry, emergence counts were conducted using methods outlined in
Section 3.3.

3.3 EMERGENCE COUNTS

Roosting sites identified by radio-telemetry were monitored for emergence counts for a period
of time following methodologies outlined in the USFWS protocol (USFWS 2014b). A minimum of
two evening-emergence counts were conducted at all roosts located via radio-tracking. A
biologist would position themselves at the site of the roost tree around dusk each night (about
% hour before sunset) and count the number of bats emerging from the tree until about one hour
after sunset or until it was too dark to see emerging bats. The positioning of the biologist(s)
conducting the emergence counts was in a location for observation of emerging bats silhouetted
against the sky as they exit the roost. Biologists also positioned themselves close enough to the
roost to observe emerging bats, but not so close as to influence emergence. Therefore, biologists
did not stand directly beneath the roost. Biologists also minimized noise and use of artificial light
sources (i.e. flashlight) when in the vicinity of the roost. Emergence counts were not conducted
if during the 30 minutes before and during the observation temperatures were below 50 degrees
Fahrenheit, precipitation was occurring for at least 30 minutes or intermittently (including rain
or fog), or if wind speeds exceeded 4 meters/second due to reduced activity during these
conditions.

4.0 RESULTS

4.1 CAPTURE

A total of 83 bats representing eight species were captured during the 01 June 2015 to 08 June
2015, 43-net-night survey, conducted within the area of interest at Northwest Annex (Table 4-1
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and Figure 1-1). Eleven MYSE were captured. The majority of bats trapped (42%) were
southeastern bats (Myotis austroriparius) followed by big brown bats (Eptesicus fuscus) (18%).
Also captured were Rafinesque’s big-eared bat (Corynorhinus rafinesquii), eastern red bat
(Lasiurus borealis), little brown bat (Myotis lucifugus), tri-colored bat (Perimyotis subflavus), and
evening bat (Nycticeius humeralis). One bat escaped the net before it could be identified and nine
bats escaped before metrics were taken.

All bats caught were adults of which 66% were female, 24% were male, and 10% were of
unknown sex. Of female bats caught, 33% were lactating, 15% were non-reproductive, and 50%
were pregnant. Of male bats caught, 65% had descended testes and 35% were non-reproductive.
No bats exhibited any noticeable wing damage (bats were 1 or 0 on Reichard Wing Damage
Index).

The nine adult female MYSE and two of unknown sex were captured at mist-net Site 1, 3, 4 and
7 (Table 4-2). Five females were equipped with a radio-transmitter for radio-tracking. Habitat
associated with the capture sites included mixed mature hardwoods (red maple [Acer rubrum],
sweet gum [Liquidambar styraciflua], American beech [Fagus grandifolia], water oak [Quercus
nigra], tulip tree [Liriodendron tulipifera]), with soft wood species including loblolly pine (Pinus
taeda). Understory species included greenbrier (Smilax sp.), switch grass (Panicum virgatum),
and spice bush (Lindera benzoin).

Table 4-1. Nightly Summary of Bats Captured at NSAHR Northwest Annex VA/NC - 2015.

species NWA1 | NWA2 | NWA3 NWA 4 NWA 5 NWA 6 NWA 7 | Species
1-Jun 1-Jun 3-Jun 5-Jun | 6-Jun | 7-Jun 6-Jun 7-Jun | 8-Jun 5-Jun Total
Southeastern 3 5 6 8 7 4 2 35
Big brown 1 1 7 4 1 1 15
Northern
Io:g-teaered 3 2 1 4 1 11
Tri-colored 2 1 1 2 1 7
Eastern red 3 1 1 1 1 7
Little brown 2 4
Rafinesque's
big—ea(:ed 1 1 2
Evening 1 1
Unknown 1
Night Total 14 7 10 13 19 4 1 8 3 4 83
Site Total 14 7 10 36 1 11 4 83
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Table 4-2. Northern Long-Eared Bat Individuals Captured at NSAHR Northwest Annex VA/NC
- 2015.
. Radio- Repro. . .
# | Date | Time e Sex | Age status Site Capture Lat/Long Habitat
1 | 1-Jun | 21:05 | 148.913 | F | Adult non- 1 |36.56414 | -76.27654 |  Loblolly Pine,
reproductive Sweet Gum, Red
1-Jun | 22:40 | 148.783 F Adult Lactating 1 36.56414 | -76.27654 Maple, Switch
3 | 1-Jun | 22:40 | 148.733 | F | Adult | Pregnant 1 | 36.56414 | -76.27654 | Grass, Greenbrier
_ ) Sweet Gum,
4 | 3-Jun | 23:15 | 148.844 F Adult Lactating 3 36.54175 | -76.27239 Poison Ivy,
Loblolly Pine, Red
5 | 3-Jun | 23:55 Unk [ Unk | Unknown 3 | 36.54175 | -76.27239 Maple, Switch
Grass, Greenbrier
6 | 5-Jun | 21:50 F | Adult Pregnant 4 | 36.56902 | -76.26644
7 | 5-Jun | 21:25 | 148.902 | F | Adult non= 1 4 | 36.56996 | -76.26603 | American Beech,
reproductive Water Oak, Sweet
5-Jun | 23:15 F Adult Pregnant 4 | 36.56888 | -76.26685 | Gum, Tulip Tree,
5-Jun | 0:16 F | Adult [ Pregnant 4 |36.56996 | -76.26603 Spice Bush
10 | 5-Jun | 1:25 F Adult Lactating 4 36.56996 | -76.26603
Loblolly Pine,
11| 7-Jun | 1:37 Unk | Unk | Unknown | 7 |36.56939 | -76.2734g | SWeetGum, Red
Maple, Switch
Grass, Greenbrier
4.2 RADIO-TELEMETRY HOME RANGE AND ROOSTS

During capture, five female MYSE were fitted with an ATS radio transmitter. Following the initial
night of capture, the five radio-tagged bats were tracked for six consecutive days. Despite radio
tracking efforts within the Installation, only three radio-tagged MYSE were subsequently picked
up by the radio telemetry equipment, but not every day (Table 4-3).

Two female MYSE were caught in the same net on the same night and were subsequently found
sharing a roost tree on 03 Jun 2015. They both roosted under the bark of a dead red maple around
4m and 5.5m above the ground under 75% canopy cover (Figure 4-1). One was a lactating female
(Freq. 148.783) and the other a non-reproductive female (Freq. 148.913) that roosted in an
adjacent dead red maple on 06 June.

The home range of MYSE 148.783 was delineated by drawing a 1.5-mile polygon around the roost
site and, since the capture site was within 1.5 miles of the polygon, the known home range was
defined as all suitable habitat within a 1.5-mile radius of the polygon (Figure 4-2). The farthest
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distance between two known locations, however, was actually under 1,080 ft. Approximately
4,520 acres fall within the 1.5-mile radius, 2,712 acres of which is inside the Installation boundary.
After extracting unsuitable habitat (non-forested areas) 71% of habitat in this female’s home
range is within the NSAHR Northwest Annex.

Since multiple roosts were documented via radio-telemetry, the home range of MYSE 148.913
was delineated by first drawing a polygon around the two roosts. Secondly, since the capture site
was within 1.5 miles of the multi roost polygon, the known home range was defined as all suitable
habitat within a 1.5-mile radius of the multi-roost polygon (Figure 4-3). Approximately, 4,526
acres fall within the 1.5-mile radius; however, 2,473 acres of this is not considered suitable
habitat (i.e., non-forested habitat). Again, the majority of suitable habitat within the female’s
home range (70%) is within the Installation boundary. Although the calculated suitable habitat is
large, the farthest distance between two known bat locations was approximately 1,080 ft.

The third lactating female (Freq. 148.844) was tracked for four consecutive nights from 05 June
to 08 June. This female showed no tree species preference and used four separate roosts, three
in live trees including a loblolly pine, red maple (Figure 4-1), and sweet gum. None of the specific
roosts were able to be located, but were in areas with dense forest canopies. Home range was
similarly calculated as above for MYSE 148.844 (Figure 4-4). The longest distance between known
bat locations was 3,000 ft. Approximately 6,076 acres fall within the 1.5-mile radius; however,
only 56% of this is considered suitable habitat (i.e., forested habitat). Much of this suitable habitat
(40%) does not fall within the Installation boundary.

Overall, roosts were found as often in dead trees as live trees with no pattern to DBH or height.
The roost trees all had more than 70% of the bark remaining and were in areas with relatively
high canopy cover (average 75%). All roosts were under bark, in contrast to crevice or cavity
roosting, and were 4.0-5.5m high (Table 4-3). Roost trees were predominantly found in hardwood
forest including most often red maple followed by sweet gum and loblolly pine.

The remaining two radio-tag signals (148.902 and 148.733) were picked up off of the Installation
on 11 June during the fixed wing aircraft survey. The frequency 148.902 emitted from the
coordinates 36.61186, -76.27043. The following day the signal frequency was searched on the
ground. The site was unable to be validated as a roost site and not a dropped transmitter because
landowners would not allow access and the signal was not picked up from the driveway or road
near the property. The frequency 148.733 emitted from 36.59585, -76.24871. The signal was
tracked from the ground on the following day, but the field crew was unable to get close enough
to the transmitter to hear a signal because it was in the middle of a swamp/forest. In the absence
of roost site locations, home range was calculated as a 3-mile buffer from capture location based
on USFWS guidelines (figure 4-5 and 4-6). The remaining non-tagged MYSE capture locations
were plotted and the polygon buffered to create a home range that encompassed the entire
Installation (Figure 4-7). Approximately 26,453 acres fall within the 3-mile radius; however, only
10,643 acres of this is considered suitable habitat of which 1,874 acres (18%) is within the
Installation boundaries.

10
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Table 4-3. Day Roosts of Northern Long-Eared Bats at NSAHR Northwest Annex VA/NC, July 2015.

. ; - . % Roost
. Capture Date Roost Coordinates . DBH [Height| Tree | % Bark | Significant/Dominant Tree | Roost Roost | Roost
el | s LA S Site* Roost # Used (Lat/Long) UIBE SEEE (cm) (m) State |Remaining Species in 0.1 ha plot Type %?ﬁepry DBH [Height
DEY 4718| 148783 | oM INWAL | 1o ginis| sese71 | 7627633 | RedMaple | 19 | 12 | Dead go |Red maple swamp; red maple, | o\ | 45 19 | 55
Lactating Net C sweet gum, greenbrier
g Red maple swamp; red maple,
e g Female N.on NWA 1- A 3-Jun-15| 36.5671 | -76.27633 | Red Maple 19 12 Dead 80 S N (T Bark 75 19 4
reproductive| Net C B |6-Jun-15| 36.56713 | -76.27620 | RedMaple | 30 12 | Dead 70 Red maple Unk 60 | Unk | unk
A | 5Jun-15| 36.546015 | -76.263497 | Unknown | Unk | Unk | Unk Unk Red maple, loblolly pine, Unk | Unk | Unk | unk
switch grass, sweet gum
F A g Loblolly pine, sweet gum,
Female | NWA 3- B 6-Jun-15 | 36.54311 | -76.27203 | Loblolly Pine 60 21 Live 100 i el Unk 64 Unk | Unk
DY 47EL W ¥ i Net A Red maple, loblolly pine
BEETY || W C | 7-dun-15| 3654721 |-76.272359| Red Maple | 12 9 Live 100 1 E[FLE, (el [P, Unk 90 30 | unk
switch grass, water oak
D |8Jun-15| 36.54977 | -76.27264 | SweetGum | 35 18 | Live 100 Loblolly p';ipfgvee‘ UM Unk 9 | unk | unk

* Capture Coordinates (Lat/Long) (NWA 1 36.56414/ -76.27654, NWA 3 36.541759/ -76.27239)
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148.844 Roost C Red Maple 148.913 and 148.783 Roost A Red Maple
Photo Credit: Biological Diversity Research Institute Photo Credit: Biological Diversity Research Institute

Figure 4-1. Examples of Roost Trees Used by Northern Long-Eared Bats (Myotis septentrionalis) in NSAHR Northwest Annex VA/NC
in July 2015.

12



T.h TETRATECH

Northern Long-Eared Bat Survey Report
NSAHR Northwest Annex
N62470-13-D-8016

Legend

D Installation Area

MYSE Home Range Known Habitat 1.5
Mile Buffer

.- MYSE Capture - NWA 1 Net C (FQ
1T 148.783)

&  Mist Net Site*
/\  MYSE Roost

*Includes multiple nets per site

%
|
orthwest o
Radio
Station IRGINTA
~ N@NRTHJCAROLI|
N
N\
Inset
L N
0 250 500 1,000

Source: Esri et al. 2014, World Imagery, Navy 2012,
Tetra Tech 2015.

C i System: World ic System, 1984
Universal Transverse Mercator, Zone 18 North

Figure 4-2. Northern Long-Eared Bat Home Range for Frequency 148.783 Including Capture and Roost Sites at NSAHR Northwest
Annex VA/NC - 2015.
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Figure 4-3. Northern Long-Eared Bat Home Range for Frequency 148.913 Including Capture and Roost Sites at NSAHR Northwest
Annex VA/NC — 2015.
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Figure 4-4. Northern Long-Eared Bat Home Range for Frequency 148.844 Including Capture and Roost Sites at NSAHR Northwest

Annex VA/NC - 2015.
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Figure 4-5. Northern Long-Eared Bat Home Range for Frequency 148.733 Including Capture Site at NSAHR Northwest Annex VA/NC
—2015.
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Figure 4-6.  Northern Long-Eared Bat Home Range for Frequency 148.902 Including Capture Site at NSAHR Northwest Annex,
VA/NC —2015.
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Figure 4-7.  Northern Long-Eared Bat Home Range Using Capture Sites from Five NLEBs at NSAHR Northwest Annex, VA/NC —
2015.
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4.3 EMERGENCE COUNTS

Emergence counts were conducted at the known MYSE roosts of the three female radio-tagged
bats between 03 and 07 June 2015 (Table 4-4). The observed emergence counts were typical of
this species with a maximum of 26 bats emerging in one evening. Emergence counts were unable
to be performed for the two females that left the Installation due to landowner permission and
access issues.

Table 4-4. Summary of Emergence Counts at Northern Long-Eared Bat Roost Tree at NSAHR
Northwest Annex, VA/NC — 2015.

Time of
Roost
Frequency Date transmitted bat Total # of Bats
148.783 and
A .
148.913 3 Jun 2015 20:23 26
Previously
148.783 and 7 Jun 2015 A n/a no bats left roost
148.913
6 Jun 2015 B 20:51 1
148.844 7 Jun 2015 C 20:26 1
8 Jun 2015 D 20:34 None seen, just transmitted bat
: heard
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5.0 DISCUSSION

This survey documented that MYSE are present at the Installation, likely due to the large
contiguous area of mature forest available on the Installation and the surrounding areas. The
majority of bats captured in the mist-nets, however, were southeastern bats followed by big
brown bats, which is typical for this white-nose affected area. Southeastern bats have been found
with the fungus Pseudogymnoascus destructans, but have not been confirmed with diagnostic
symptoms of White Nose Syndrome that lead to mortality. Big brown bats are less affected than
Myotis species by WNS possibly because they are larger and thus go into hibernation later and
emerge earlier in the season, giving the fungus less time to affect them.

Compared to the NSAHR Northwest Annex 2014 Survey there was a slight increase in MYSE
capture, 8 increased to 11 MYSE (Tetra Tech 2014). The MYSE sex ratio was largely skewed toward
females in both 2014 and 2015 as well as in surrounding bases such as Naval Auxiliary Landing
Field Fentress, suggesting that there are successful maternity colonies in the area. In 2015, four
little brown bats were captured, whereas that species was not captured in 2014. Little brown
bats have had the highest mortality rates from WNS and are estimated to have a population
decrease of 91% in the east (Turner et al. 2011). In 2015 there were double the number of
southeastern bats, half the numbers of big browns, and less than half the eastern red bats,
compared to the year before. The 2014 survey was done in August versus June in 2015, however,
which could have an effect on species distributions.

During the radio-tracking period, none of the bats used the same roost twice although two of the
transmitted bats shared a roost tree for a night. This is typical for the species and during the
lactation period females often switch roosts every two to five days (Foster and Kurta 1999). The
single roost type identified was under bark on a dead red maple, which is similar to roost site
selection reported from the central Appalachians (Menzel et al. 2002, Ford et al. 2006). Contrary
to the black locust specialization found by Ford et al. (2006), however, these females specialized
in red maples (66% of the trees used), but also used two other species of trees, including loblolly
pine and sweet gum. Although only one roost tree was located in 2014, it was in a red maple,
consistent with the 2015 findings. This does align with the findings of Thompson (2006), who
documented variability in roost tree preference across MYSE range.

All known roosts were located at or below 5.5 m in height and tended to have 60% or more
canopy cover and as high as 90% canopy cover. In 2014 the canopy cover was also high at 75%.
This is consistent with many studies in Kentucky and West Virginia, which found canopy covers
of 90% or higher (Owen 2002, Silvis 2015, Johnson 2008). All northern long-eared bat roosts were
located in or below the dense forest canopy, which suggests that solar exposure may not be as
critical for selection of roost trees by maternity colonies of this species as opposed to other
species of tree-roosting bat at more northern latitudes in North America (Menzel et al. 2002).

Many bats are known to share roost trees, or use the same tree over successive days (Owen et
al. 2002). MYSE emerge at dusk to forage on insects in upland and lowland woodlands and tree-
lined corridors using echolocation or by gleaning from vegetation and water surfaces (USFWS
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2014a). Emergence counts conducted over five days at the roost locations identified, at most, 26
bats emerging from a single roost tree on 02 June, including two female tagged bats, one lactating
and one non-reproductive. This suggests that there are maternity colonies in the area because
females with young roost together, for safety and increased warmth, and male MYSE tend to
roost alone (Broders and Forbes 2004). Four nights later, 06 June, no bats were seen leaving that
same roost tree. This could suggest that there are multiple suitable roosts in the area that the
bats are able to relocate to or the bats didn’t emerge due to environmental conditions. A study
in New Hampshire had similar results where maternity groups of less than 100 individuals and a
colony size mean of 11 bats were found on one day. Several days later, no bats emerged from
that same roost (Sasse and Perkins 1996).

The home range, or “known habitat” as calculated using the USFWS protocol, of MYSE is larger
than was reported for female MYSE in the central Appalachians using the 95% adaptive kernel
method, in which the mean home range was 65 acres (Owen et al. 2002). This is likely attributable
to the coarse assessment of home range following the USFWS protocol (USFWS 2014a). Two
sampling components have a strong relationship on measurement of space use and home range
size: number of radio marked animals and number of locations for each animal, which is small
for this survey (Kernohan et al. 2001). Home range varied from 2,019 to 10,643 acres, using only
suitable habitat, and overlapped with the areas of interest provided by the Navy. The
Installation’s resident population of MYSE are using this suitable habitat for both breeding and
foraging.

The several hundred acres of forest that are proposed for either removal or alteration to obtain
vegetation height compliance with existing military mission communications requirements may
have detrimental effects to MYSE roosts and foraging habitat. Although only the area
immediately surrounding roost trees (46 meters) is protected from tree removal during pup
season (01 June -31 July) under the 4(d) rule, MYSE appear to be using the forested areas and it
may be important to retain (USFWS 2016).

6.0 RECOMMENDATIONS

Depending on the nature and extent of activities within the areas of interest, there is the
potential to directly impact MYSE or its summer habitat by removing forested areas or individual
roost trees. Below are several recommendations to protect MYSE and their habitat as well as
suggestions of ways to gain more information about MYSE utilization of the Installation.

1) Avoiding activity such as cutting trees during the pup season (01 June -31 July), can
prevent NLEB take and curtail adverse effect. However, tree removal is prohibited under
the final 4(d) rule only if it occurs within 46 meters (150 feet) of a known maternity
roost tree from 1 June through 31 July (USFWS 2016)
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2)

3)

4)

5)

6)

7)

8)

9)

The tracked female MYSE appear to prefer roosting (60% of known roost trees) in red
maples, 12-30 dbh, and over 70% of bark remaining. Consider maintaining and
protecting tree stands that contain these roost tree characteristics.

Make sure snags are left during cutting or if the area is lacking snags, girdle trees to
create snags. Snags can create roosting opportunities like peeling bark and cavities for
species such as MYSE. Prescribed fire may also increase the number of snags. Fire also
increases the canopy gaps and therefore solar radiation reaching roosts, which can
increase maximum roosting temperatures (Johnson et al. 20