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EXECUTIVE SUMMARY

North Carolina Department of Transportation contracted Copperhead Environmental
Consulting, Inc. (Copperhead) to assist with portions of a research study of the federally
threatened northern long-eared bat (Myotis septentrionalis; NLEB) in eastern North Carolina’s
Coastal Plain. The species was first documented in the Coastal Plain in 2007, as such, relatively
little is known about the natural history of the species in this region. This study is part of a multi-
year research project designed to elucidate the distribution, habitat preferences, and behavior of
the NLEB in the region. A detailed summary of the results of this field study are provided herein.

Copperhead conducted bat mist-net surveys at Alligator River National Wildlife Refuge in Dare
County, North Carolina from 23 April - 15 July 2019. All surveys were conducted within suitable
NLEB roosting and foraging habitat with the goal of capturing and radio-tagging reproductive
females. Mist-netting protocols generally followed guidelines established by the US Fish and
Wildlife Service (USFWS 2019).

Surveys were conducted at 12 sites over 71 crew nights. A total of 236 bats of 7 species were
captured, including 26 NLEB. Two NLEB were fitted with radio-transmitters and subsequently
tracked by Copperhead, utilizing ground-based radio-telemetry to locate day roosts and
characterize habitat preferences. Both focal bats were tracked for 4 days each.

Tracking efforts located seven roost trees of four tree species in the study area. The most common
trees used were dead trees with exfoliating bark of the Pinus genus. A minimum of one emergence
count was conducted at each roost tree and the maximum number of bats observed emerging
from a single roost was eight.
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PROJECT BACKGROUND

The US Fish and Wildlife Service (USFWS) formally listed the northern long-eared bat (Myotis
septentrionalis; NLEB) as a threatened species under the Endangered Species Act on 4 May 2015.
Subsequently, the North Carolina Department of Transportation (NCDOT) entered into a
Programmatic Agreement with the USFWS that includes a research program designed to
establish conclusive information concerning the existence of the NLEB in the Coastal Plain of
North Carolina. As such, NCDOT has funded NLEB surveys during the summer and winter
months since 2015 to better understand the species” habitat requirements.

The NLEB was first documented in the Coastal Plain of North Carolina in 2007 (Morris et al. 2009).
While most NLEB across their range hibernate underground, the Coastal Plain has no known
caves or mines. Subsequent research (NCDOT 2016, Three Oaks 2016, Copperhead 2017,
Copperhead 2018) has shown that a population of the species overwinters on the Coastal Plain
where the relatively mild winter temperatures appear to allow a level of insect activity high
enough to provide winter foraging opportunities (Grider 2016).

In February 2019, Copperhead Environmental Consulting, Inc. (Copperhead) was contracted by
NCDOT to conduct a mist-net survey and radio-telemetry study at the Alligator River National
Wildlife Refuge (ARNWR). The 2019 NLEB Research Project (detailed herein) represents the 7th
phase of an ongoing multi-year effort to clarify the range, habitat preferences, and behavior of
the species in the Coastal Plain of North Carolina. The objectives of this study outlined by
NCDOT in the provided Scope of Work include the following:

e Conduct mist-netting and radio-telemetry of pregnant/lactating NLEB to locate and
characterize day roosts during the maternity season, and
e Determine the timing of the maternity season for a unique population of NLEB.

Study Area Description

Copperhead was tasked with sampling ARNWR in Dare County, NC (Figure 1). ARNWR had
been surveyed previously with acoustic and/or mist-net surveys, and NLEB were captured
and/or detected via acoustics at eight sites total.
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METHODS

Mist-Net Surveys

Mist-net surveys followed methodologies outlined by the 2019 Range-Wide Indiana Bat Summer
Survey Guidelines (USFWS 2019), except for survey level of effort which was pre-determined by
NCDOT and USFWS. Mist-net surveys were conducted over 71 crew nights at 12 sites across the
study area. A crew night was defined as one crew at one site surveyed for five hours after sunset.
The 12 surveyed sites included seven sites where NLEB had been captured during previous year’s
studies and five new sites that were established after field reconnaissance by Copperhead
biologists in areas of suitable NLEB habitat.

Mist-nets were set to maximize coverage of flight paths used by NLEB along suitable travel
corridors, foraging areas, or drinking areas. The placement of mist-nets was based on the extent
of canopy cover, presence of an open flyway, and forest conditions near the site. The actual
location and orientation of each net was determined in the field. Mist-net sites were surveyed for
a minimum of two nights based on capture success and/ or the quality of surrounding habitat. At
least one qualified bat biologist with current applicable USFWS and North Carolina Wildlife
Resources Commission (NCWRC) bat collection permits was present at each site during mist-
netting efforts.

A minimum of four net sets were deployed each night at each site. Each net set consisted of a
minimum of a double-high net configuration (i.e., 2 nets stacked; 5.2 m tall). Low visibility, high-
quality nylon nets, 4 to 12 m (depending upon the width of the corridor), were used for each net
set. Nets were deployed at sunset each night, left open for the duration of the survey period, and
checked every 10 minutes. Disturbance near the nets was kept to a minimum between checks.

Weather data, including temperature, wind speed, and cloud cover, were recorded at each site
on an hourly basis to ensure compliance with the mist-netting guidelines. A survey night was
considered incomplete if weather conditions at a site dropped below 50 degrees Fahrenheit, the
winds moved the nets more than 50 % of the time, and/or rain or fog persisted for 30 minutes or
continued intermittently throughout the survey period.

Bats were live-caught in mist-nets and released unharmed near the point of capture. Data was
recorded on NCDOT Mist-Netting Data Forms. Biological and morphometric data collected
include species, sex, age class (juvenile or adult), reproductive condition (pregnant, lactating,
post-lactating, scrotal, or non-reproductive), forearm length (mm), and mass (g). Wing-Damage
Index (WDI) was scored and recorded for each bat based on Reichard and Kunz (2009) to
determine possible White-nose Syndrome (WNS) infection. In addition, the capture height and
the specific net set of capture were recorded for each bat. Processing of bats was completed within
30 minutes from the time the bat was removed from the net. Aluminum-lipped arm bands
(Porzana Ltd, Icklesham, East Sussex, UK) provided by Copperhead were applied at the
biologists” discretion to the right forearm of male and left forearm of female captured bats. Prior
to release, NLEB were photographed following USFWS (2019) techniques.
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Radio-Telemetry

All radio-transmitters used during the study were programmed to 172 kHz. Visibly pregnant or
lactating adult female NLEB were fitted with 12-day transmitters (Holohil Systems Ltd. LB-2X,
0.27 g). Transmitter attachment followed methodologies outlined in the 2019 Range-wide Indiana
Bat Summer Survey Guidelines (USFWS 2019). Radio-transmitters were tested and attached
between the scapulae of each NLEB using a nontoxic surgical adhesive (The Perma-Type
Company, Inc., Plainville, CT, USA) that degrades over time allowing the transmitter to
eventually become detached from the bat. The unique frequency of each transmitter was used to
identify individual NLEB during radio-tracking.

Ground Telemetry

Model TRX-1000S (Wildlife Materials Inc., Carbondale, Illinois, USA) and model R-1000
(Communications Specialist Inc., Orange, California, USA) tracking receivers and 172-3FB 3- and
5-element Yagi directional antennas were used to search for radio-tagged NLEB. Diurnal roosts
were to be located for at least 12 days, or until the transmitter was shed or malfunctioned,
whichever occurred first.

Roost trees were photographed, and coordinates were obtained using a handheld GPS unit set to
decimal degrees using the NAD83 datum. In addition, a sketch of the roost tree was made on
Copperhead’s Roost Tree Datasheet and a uniquely numbered aluminum tree tag and high
visibility flagging were placed on each tree to aid in locating trees in the future. Basal area [an
expression of tree density (Avery 1967)] of the forest surrounding the roost tree was determined
with a 10-factor prism. All trees within the plot were identified to species and the following data
were recorded for each tree: diameter at breast height (dbh; cm), tree height (m; estimated), roost
height (m; estimated if known), condition (i.e., snag, live, or live-damaged), % usable bark cover
for roosting (Gardner et al. 1991), % total bark cover, tree ranking (i.e., whether a tree’s crown
was in the canopy, sub-canopy, or understory), and any other noteworthy observations (e.g., bat
vocalization, guano).

At least one emergence count was completed at each roost. Emergence counts started one-half
hour before dusk and ended one hour after dusk, or when it became too dark to see bats. Bats
exiting the roost were tallied in five-minute intervals. Emergence surveys were not conducted if
temperature was below 50°F or if there was rain, heavy fog, or high winds. Emergence counts
were documented on USFWS Emergence Count Datasheets (USFWS 2019) and Copperhead
Roost Tree Datasheets.

Habitat Characterization

The natural community type was described at all NLEB capture sites and day roosts. Community
types followed the Guide to the Natural Communities of North Carolina, Fourth Approximation (Schafale
2012). In addition, habitat in the survey area was characterized using the following attributes:

1) pine/hardwood/mixed
2) upland/bottomland
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3) managed (thinned, burned, or pine plantation)/unmanaged
4) cutover/immature forest/ mature forest
5) natural (>50% wooded), rural (>50% agricultural land)/mixed (primary land use is
not wooded or agricultural)
6) clutter (classifications 1-4):
e sparse/no, <10% cover
e low, 10-39% cover
e medium, 40-75% cover
e high, >75% cover

Clutter at mist-net sites was recorded as an average number representing the surrounding forest
where all nets were set, not just the flyway.

White-Nose Syndrome Protocol

To minimize the transmission of WNS between captured bats, all netting and field activities
followed the most recent USFWS National White-Nose Syndrome Decontamination Protocol as well
as the North Carolina’s White-nose Syndrome Surveillance and Response Plan. All hard, non-porous
netting equipment was sanitized with Isopropyl alcohol wipes (70%) prior to arrival at the project
site and after each survey night; all other equipment was submersed in hot water (60°C) for a
minimum of 20 minutes. Disposable latex gloves were worn over sanitized handling gloves and
changed following the handling of each bat. All non-disposable equipment (e.g., PESOLA®
scales, rulers, calipers) which came into contact with bats was sanitized immediately following
the handling of each bat.

Biological Sampling

At the biologist’s discretion, biological wing-punch samples were collected from NLEB that were
not fitted with a radio-transmitter (i.e. males, non-reproductive females, or reproductive females
that did not receive a transmitter). A sterile 3-mm biopsy punch was used to collect a tissue
sample from the plagiopatagium of each wing near the bat’s body (avoiding veins and arteries).
Tissue samples were then placed in a tube filled with 90% ethanol and refrigerated. Biological
samples were submitted to Dr. Mark Ford at Virginia Tech to be used in university research.

RESULTS

Mist-Net Surveys

A total of 236 bats of seven species were captured, including 26 NLEB (6 adult females, 7 adult
males, and 13 juveniles; Table 1). Twelve sites were surveyed, of which two resulted in no
bats being captured, and five resulted in the capture of NLEBs (Figure 1). A detailed mist-
net capture summary table is provided in Appendix A. Completed mist-net datasheets are
provided in Appendix B. Photographs of mist-net sites are in Appendix C and photos of
captured NLEB are provided in Appendix D.
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Table 1. Summary of total bat captures by species, age, sex, and reproductive status captured
during the 2019 Northern Long-eared Bat Research Project - Phase VII, Dare County, North
Carolina.

Male Female
Species Juvenile Adult  Juvenile Adult Escaped Total
NR* TD* NR TD NR P* L* PL* NR
Corynorhinus 6 -4 2 3 -5 -1 1 22
rafinesquii
Eptesicus fuscus 3 - 19 - 3 7 2 - 1 - 35
Lasiurus borealis 1 - 8 - 3 3 2 - 7 - 24
Lasiurus seminolus - - 1 - 1 - - - 3 - 5
Myotis 7 -7 - 6 1 2 2 1 - 26
septentrionalis
Nyctzcezfts 10 14 51 4 19 11 1 4 4 - 118
humeralis
Peri ;
erimyotis 1 ) 5 ) ) 3 ) ) ) ) 6

subflavus

Total 28 14 92 6 35 25 12 6 17 1 236

"NR = non-reproductive, TD = testes descended, P = pregnant, L = lactating, PL = post-lactating

Bat Capture by Netting Event

Five netting events were completed over the course of the study (Table 2). Of these, the May and
July netting events produced the most bat captures with 74 and 92, respectively. The number of
bats captured was lowest during the June netting events. The majority of NLEBs were captured
during the second June netting event (n = 9) and the July (n = 13) netting event. One visibly
pregnant female NLEB was captured on 11 May, 1 lactating female NLEB was captured on 3 June
and another on 22 June.

Table 2. Bat capture by netting event during the 2019 Northern Long-eared Bat Research Project
- Phase VII, Dare County, North Carolina.

, TotalBat % survey AV, NiEB ko
Netting Event Captures TeW o cellations Bats Per Captured Reproductive
Nights Night Female NLEB
April (23-28) 33 5 - 6.60 2 0
May (7-14) 74 14 - 5.29 1 1
June (1-14) 20 22 2 0.87 1 1
June (18-25) 17 9 2 1.70 9 1
July (7-15) 92 21 5 3.83 13 0
Total 236 71 9 3.11 26 3
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NLEB Radio-telemetry, Roosts, and Emergence Counts

Although three reproductive adult female NLEB were captured, one was not radio-tagged due
to a previous band injury. Two individuals were fitted with radio-transmitters and tracked to
locate day roosts. Each bat was tracked for four days, after which transmitters malfunctioned/fell
off and tracking ceased. Roost trees were located each day.

A total of seven roost trees of four tree species were located (Table 3, Figure 2). Overall, the most
commonly used species were in the Pinus genus (n = 4), followed by Persea palustris (n = 2), and
Nyssa biflora (n = 1). Only one roost tree was live, all others were declining or dead. Five roost
trees had a dbh >15 cm (range 6.0 - 33.9 cm) and four roost trees were >18 m tall (range 6.0 - 75.0
m). Roosting microhabitat used by NLEB included exfoliating bark (n = 5) and cavities (n = 2).

Table 3. Roost tree use by two reproductive females during the 2019 Northern Long-eared Bat
Research Project - Phase VII, Dare County, North Carolina.

Roost ) . Tree Tree No.of Highest No.
. Tagged Microhabitat . .
Tree  Tree Species dbh Height Days of Emerging

Bat No. Used

No. (cm) (m) Used Bats
Exfoliati

57 Pinus palustris 333 xonating 33.9 28 2 1
Bark
Exfoliati

58  Pinuspalustris 333 MOMAENE 15 25 1 4
Bark
Exfoliati

489 Pinus taeda 333 oS o575 1 8
Bark

442 Nyssa biflora 932 Cavity 21.2 12 1 1
Exfoliati

992 Persea palustris 932 xiotlating 7.5 7.0 1 4
Bark

993  Persea palustris 932 Cavity 6.0 6.0 1 1

994 Pinus taeda gzp ~ xfoliating 18 1 1

Bark

A total of eight emergence counts were conducted (minimum of one emergence count per roost).
The highest number of bats to emerge (n=8) was from roost tree 489 on 7 June. A detailed

summary table of the tracking effort, emergence counts, and day roosts is provided in Appendix
A.

Completed roost tree and emergence datasheets are provided in Appendix E and photographs of
roost trees are provided in Appendix F.
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NLEB Capture Site Results and Habitat Characterizations

This section describes the mist-net sites within the ARNWR where NLEB were captured.
Community type narratives are not provided for mist-net sites where NLEB were not captured.
Capture and Habitat Characterization Datasheets are in Appendix B.

ARNWRT1 (35.82789, -75.90300) is in the north-central part of the refuge. The mist-net site was
positioned south of Sandy Ridge Road and south of a series of four narrow freshwater ponds.
NLEB were captured at this site during previous studies. The surrounding forest most closely
resembled a Blackwater Bottomland Hardwoods (High Subtype) Forest with dominant species
including Ilex spp., Liquidambar styraciflua, Morella cerifera, Pinus taeda, and Quercus spp. It was a
mature forest with 40-75 % canopy cover. Eleven NLEBs were caught on five different nights: on
24 April 2019, one adult male (CC0254) was caught in net B; on 11 May 2019, one pregnant female
(CC1453 - originally banded in 2017) was caught in net A and not fitted with a transmitter due
to concerns of health; on 22 June 2019, one male juvenile was caught in net A, one female juvenile
was caught in net E, two juveniles (one male, one female) were caught in net F, and one juvenile
male and one lactating female (CC1908) were caught in net G. The lactating female (CC1908) was
fitted with transmitter 172.932. None of the juvenile NLEBs were banded due to small size.

ARNWRG (35.83141, -75.90401) is in the north-central part of the refuge. The mist-net site was
positioned on an overgrown portion of Sandy Ridge Road. A water channel ran parallel to the
north side of the road and forested wetlands were present to the north of the channel and south
of the road. NLEB were captured at this site during previous studies. The surrounding forest most
closely resembled a Blackwater Bottomland Hardwoods (High Subtype) Forest transitioning into
a mix of a Cypress-Gum Swamp (Blackwater Subtype) with dominant species including Ilex spp.,
Liquidambar styraciflua, Lyonia lucidula, Morella cerifera, Nyssa spp., Pinus spp., Quercus spp., and
Taxodium distichum. The forest was mature with 40-75 % canopy cover. Three NLEBs were caught
on three different nights: on 3 June 2019, one lactating female (CC1047) was caught in net B and
fitted with transmitter 172.333; on 22 June 2019, one juvenile male (not banded due to small size)
was caught in net D; and on 9 July 2019, one adult male (CC0105) was caught in net A.

ARNWRSY (35.79123, -75.87230) is in the center of the refuge north of the Dare County Bombing
Range. The net site was positioned on the dirt portion of West Widgeon Road where it intersects
with Cedar Road. Water channels run parallel to either side of both roads. NLEB were captured
at this site during previous studies. The forest surrounding this site mort closely resembled a
Peatland Atlantic White Cedar Forest with dominant species including Chamaecyparis thyoides,
Persea palustris, and Pinus taeda. The forest was mature with 40-75% canopy cover. Four NLEBs
were caught on three different nights: on 10 July 2019, two adult males (CC1306 and CC1307)
were caught in net B; on 11 July 2019, one juvenile male (CC1303) was captured in net C; and on
12 July 2019, one adult male (CC1310) was captured in net B.

ARNWRI11 (35.83192, -75.90908) is in the north-central part of the refuge. The mist-net site was
positioned on an overgrown portion of Sandy Ridge Road. A water channel runs parallel to the
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north side of the road and forested wetlands were present on both sides of the road. It is situated
farther back on Sandy Ridge Road past ARNWR6 where it ends at a canal. NLEB were captured
at this site during previous studies. The forest surrounding this site most closely resembled a
Blackwater Bottomland Hardwoods (High Subtype) Forest transitioning into a Cypress-Gum
Swamp (Blackwater Subtype) with dominant species including Acer rubrum, llex spp., Liquidambar
styraciflua, Lyonia lucidula, Morella cerifera, Nyssa spp., Persea palustris, Pinus spp., Quercus spp.,
and Taxodium distichum. The forest was mature with 40-75% canopy cover. Five NLEBs were
caught on four different nights: on 25 April 2019, one non-reproductive adult female (CC0092)
was caught in net D; on 23 June 2019, one juvenile female (not banded due to small size) was
caught in net A; on 24 June 2019, one juvenile female (not banded due to small size) was caught
in net D; and on 15 July 2019, one post-lactating female (CC1312) and one juvenile female
(CC1313) were captured in net C.

ARNWR17 (35.76099, -75.95855) is in the east-central part of the refuge. The mist-net site was
positioned at the four-way intersection of Alligator Road. and Poplar Ridge Road. This site was
the only new net site on ARNWR where NLEB were captured. Water channels run parallel to
both roads and forested wetlands were present on all sides of the intersection. The forest
surrounding this site most closely resembled a most closely resembled a Blackwater Bottomland
Hardwoods (High Subtype) Forest with dominant species including Acer rubrum, Magnolia
virginiana, Pinus taeda, and Quercus nigra. The forest was mature with 40-75% canopy cover. Three
NLEBs were caught on three different nights: one 10 July 2019, one adult male (CC2059) was
caught in net D; on 13 July 2019, one juvenile female (CC2089) was caught in net C; and on 15 July
2019, one adult male (CC0147) was caught in net A.

Biological Sampling
Twelve tissue samples and 17 hair samples were submitted to Dr. Mark Ford on 10 September
2019 to be used in Virginia Tech University research.

CONCLUSIONS

The 2019 NLEB Research Study successfully achieved its two goals to capture pregnant/lactating
female NLEB and to conduct radio-telemetry to characterize roost habitat and to clarify the timing
of reproduction of female NLEB in the Coastal Plain. The capture and tracking of reproductive
female NLEB during the project contribute to knowledge on the reproductive timing of NLEB on
the Coastal Plain of North Carolina. The data gathered during this study also add to our
knowledge of NLEB habitat preferences and roosting patterns at ARNWR.

Based on captures of reproductive female NLEB during the study, NLEB are reproductive (visibly
pregnant or lactating) from mid-May through June. Juveniles were first captured on 22 June. After
22 June, juveniles made up 59% of NLEB captures and two post-lactating females were captured
on 15 July.

10



Total bat captures decreased in June which coincide with female lactation, suggesting female bats
could be foraging less or foraging closer to roost trees during this stage of reproduction.

Unlike winter roost use by NLEBs previously documented at ARNWR by Copperhead (2018),
dead trees with exfoliating bark were preferred by reproductive females over live and live
damaged trees with cavities. In this study, dead Pinus palustris and P. taeda were the most
common roost species used by NLEB.

Additional mist-netting and tracking of NLEB will continue to provide information that will
further the understanding of the distribution, density, reproductive timing, and habitat
preferences of NLEB in the Coastal Plain.

11
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Appendix A
Additional Report Tables
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Mist-net capture summary for the NCDOT 2019 Northern Long-eared Bat Research Project - Phase VII, Dare County, North Carolina (follows NCDOT 2016).

% Lat, Long Community types  Night Date Total
1 23-Apr-19 4 2 10 16
2 24-Apr-19 1 2 4 9 Adult male MYOSEP band CC0254
3 9-May-19 5 1 14 20
4 10-May-19 3 1 11 19
Pregnant female MYOSEP band CC1453,
5 11-May-19 3 3 7 15 not tagged due to band injury from band
applied in 2017
6 14-May-19 2 1 - 3
7 3-Jun-19 1 - 2 3
8 4-Jun-19 - - 3 3
9 9-Jun-19 - - 1 1
Blackwater 10 10-Jun-19 - - 1
Bottomland
1 35.82789, -75.90300 Hardwoods (High 11 21-Jun-19 2 - - 2
Subtype) Forest Five juvenile MYOSEP (3 male, 2 female)
12 22-Jun-19 - 1 - 8 not banded. Lactating female MYOSEP
band CC1908 tagged 172.932
Juvenile male MYOSEP not banded due
13 7-Jul-19 - - - 1 to small size. Survey cancelled due to
precipitation at 2200
14 8-Jul-19 - - - 0 No bats captured
15 9-Jul-19 1 - 1 2
16 14-Jul-19 3 1 12 17
2 Post-lactating female MYOSEP banded
17} 15Jul-19 ) ) ! 4 CC2355 and CC2356
1 28-Apr-19 - - 2 2
2 12-May-19 - - 1 2
Blackwater 3 13-May-19 - - - 0 No bats captured
Bottomland 4 1-Jun-19 1 1 - 2
> 35.80857, -75.88571 Hardwoods (High 5 2-Jun-19 - - - 0 No bats captured
Subtype) Forest 6 | 18-Jun-19 - - 1 1
7 8-Jul-19 - - - 0 No bats captured
8 9-Jul-19 - - - 0 No bats captured
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1 9-May-19 - - - - - 0 No bats captured
2 10-May-19 - 1 - 1 - 2
Lactating female MYOSEP band CC1047
3 | 3un-1d - - - - - 1 tagged 172.333
Blackwater 4 4-Jun-19 - - - L - L
Bottomland 5 13-Jun-19 - - - - - 0 No bats captured
Hardwoods (High 6 14-Jun-19 - - - - - 0 No bats captured
Subtype) Forest 7 21-Jun-19 - - 1 - - 1
6 35.83141, -75.90401 3 transitioning into a
mix of a Cypress- 8 22-Jun-19 i i i i i 1 Juvenile male MYOSEP not banded due
Gum Swamp to small size.
(Blackwater 9 7-Jul-19 i i i i i 0 Survey cancelled due to precipitation at
Subtype) 2200 - no datasheet included
10 8-Jul-19 - - - 1 - 1
11 9-Jul-19 - - - 2 - 3 Adult male MYOSEP band CC0105
12 13-Jul-19 - - 1 - 1
13 14-Jul-19 1 1 1 3 - 6
1 7-May-19 1 - 2 - - 4
2 8-May-19 - - - - - 0 No bats captured
3 1-Jun-19 - - - - 1 1
4 2-Jun-19 - - 1 - 1 2
5 11-Jun-19 1 - - - - 1
6 12-Jun-19 - - - - - 0 No bats captured
7 18-Jun-19 - - - - - 0 No bats captured
Peatland Atlantic
9 35.79123, -75.87230 3 White Cedar Forest 3 10-Jul-19 1 ) ) 1 i 4 Two adult male MYOSEP bands CC1306
and CC1307
Adult male MYOSEP band CC1303.
9 11-Jul-19 - - - 1 - 2 Survey cancelled due to precipitation at
2345
10 12-Jul-19 - - - - - 1 Adult male MYOSEP band CC1310
11 13-Jul-19 1 - - - - 1
1 1-Jun-19 - - - - - 0 No bats captured
2 2-Jun-19 - - - - - 0 No bats captured
10 35.79755, -75.85710 3 18-Jun-19 - - - - - 0 No bats captured
4 19-Jun-19 i i i i i 0 Survey cancelled due to precipitation at

2100 - no datasheet included
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Non-reproductive Female MYOSEP band
1 25-Apr-19 2 1 - 1 - 4 CC0092
Blackwater 2 26-Apr-19 1 - 1 - - 2
Bottomland Juvenile female MYOSEP not banded due
Hardwoods (High S 23-Jun-19 ) i ) ! i ! to small size.
Subtype) Forest Juvenile female MYOSEP not banded due
1 32.83192, 7590908 3 transitioning into a 4 24-Jun-19 - - - 1 1 2 to small size. Survey cancelled due to
Cypress-Gum aggressive bear activity at net site.
Swamp (Blackwater 5 14-Jul-19 - - - - - 0 No bats captured
Subtype) Post-lactating female MYOSEP band
6 15-Jul-19 1 - - 2 - 3 CC1312 and juvenile female MYOSEP
band CC1313
1 12-May-19 - 2 1 - 2 5
2 13-May-19 - - 1 - 1 2
12 | 35.80268,-75.93410 3 | 10Jully - - ! - ! 2 . e —
4 11-Jul-19 ) ) ) ) 3 3 urvey cancelled due to precipitation at
2340
5 12-Jul-19 - - - - - 0 No bats captured
1 7-May-19 1 - 1 - - 2
14 35.78298, -75.83842
2 8-May-19 - - - - - 0 No bats captured
1 5-Jun-19 - - - - - 0 No bats captured
15 35.77729, -75.82860
2 6-Jun-19 - - - - - 0 No bats captured
1 5-Jun-19 - - - - - 0 No bats captured
16 35.77787, -75.82022
2 6-Jun-19 - - - - - 0 No bats captured
1 7-Jun-19 i i i i i 0 Survey cancelled due to precipitation at
2115
2 8-Jun-19 - 1 - - 1 2
Blackwater 3 25-Jun-19 - - - - 1 1
17 35.76099, -75.95855 4 Bottomland‘ 4 10-Jul-19 4 - - 1 7 12 Adult male MYOSEP band C'C'205.9
Hardwoods (High 5 11Jul-19 5 1 i i 3 6 Survey cancelled due to precipitation at
Subtype) Forest b 0010
6 12-Jul-19 2 - 1 - 9 12
7 13-Jul-19 2 - - 1 2 5 Juvenile female MYOSEP band CC2089
8 15-Jul-19 - 1 - 1 1 3 Adult male MYOSEP band CC0147
Survey cancelled at 2105 due to
1 7-Jun-1 - - - - - e
18 | 35.75837, -75.95871 Jun-19 0 precipitation.
2 8-Jun-19 - - - - 2 2
GRAND
TOTAL 22 35 24 26 118 236

CORRAF = Corynorhinus rafinesquii, Rafinesque's Big-eared Bat; EPTFUS = Eptesicus fuscus, Big Brown Bat; LASBOR = Lasiurus borealis, Red Bat; LASSEM = Lasiurus seminolus, Seminole Bat; MYOSEP = Myotis septentrionalis, Northern Long-eared Bat; NYCHUM = Nycticeius humeralis, Evening Bat; PERSUB =
Perimyotis subflavus, Tri-colored Bat

indicates MYOSEP capture

indicates survey cancellation

Clutter visually evaluated for surrounding forest: 1 = <10% cover, 2 = 10-39% cover, 3 = 40-75% cover, 4 = >75% cover; Grand Total = Total captures between all sites
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Summary of radio-tracking efforts and emergence counts conducted during the NCDOT 2019 Northern Long-eared Bat Research Project - Phase VII, Dare County, North Carolina (follows NCDOT 2016).

Emergence Surveys

Number of

Frequency

Band
No.

Dates Tracked

Habitat Classification

Tree
species

Roost No.

Date

Observed
Emerging

WOODLAND (NORTHERN SUBTYPE)

CYPRESS--GUM SWAMP (BLACKWATER Pins 4-Jun-19 Yes
SUBTYPE) with small presence of POND PINE adlustris RT57 35.83146, -75.90295 4-5 Jun-19 5. Tun-19 Y
WOODLAND (NORTHERN SUBTYPE) P Jun €s
CYPRESS--GUM SWAMP (BLACKWATER Pins
Female | 172333 | CC1047 | 4 June 2019 - 7 June 2019 SUBTYPE) with small presence of PONDPINE | ) | RTS8 35.83260, -75.90315 6-Jun-19 | 6-Jun-19 Yes
WOODLAND (NORTHERN SUBTYPE)
CYPRESS--GUM SWAMP (BLACKWATER Pins
SUBTYPE) with small presence of POND PINE rode RT489 35.83422, -75.90361 7-Jun-19 | 7-Jun-19 No
WOODLAND (NORTHERN SUBTYPE)
CYPRESS--GUM SWAMP (BLACKWATER Nyssa
SUBTYPE) with small presence of POND PINE biflora RT442 35.82034, -75.90412 23-Jun-19 | 23-Jun-19 Yes
WOODLAND (NORTHERN SUBTYPE)
BLACKWATEIE%;%%Q‘?\E%HARDWOODS pf f;jffls RT992 35.82804, -75.90167 24Jun-19 |24-Jun-19|  Yes
Female | 172932 | CC1908 | 23 June2019-26June 2019 1 o e e e e e —
(HIGH SUBTYPE) palustris | K193 35.82738, -75.90174 25-Jun-19 | 25-Jun-19 |  Yes
CYPRESS--GUM SWAMP (BLACKWATER —
SUBTYPE) with small presence of POND PINE e RT994 35.828089, -75.905029 | 26-Jun-19 |26-Jun-19 |  Yes
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Appendix B
Completed Mist-Netting Datasheets
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Appendix C
Photographs of Mist-Nets
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Appendix D
Photographs of Captured Northern-long Eared Bats
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2019 Eastern North Carolina Northern Long-eared Bat
Research Project, Phase VII, Dare Co., NC
Northern Long-eared Bat (Myotis septentrionalis)

Photographic Record

TIP No. R-9999

Client:
NCDOT

County, State:
Dare County, NC

Description:
Adult Male
Non-reproductive
Band # CC0254
Site ARNWR1

24 April 2019

Description:
Adult Female
Non-reproductive
Band # CC0092
Site ARNWR11
25 April 2019

Description:
Adult Female
Pregnant

Band # CC1453
ARNWRI1

11 May 2019




2019 Eastern North Carolina Northern Long-eared Bat
Research Project, Phase VII, Dare Co., NC
Northern Long-eared Bat (Myotis septentrionalis)

Photographic Record

TIP No. R-9999

County, State:
Dare County, NC

Client:
NCDOT

Description:
Adult Female
Lactating

Band # CC1047
ARNWRG6

3 June 2019

Description:

Juvenile Female
Non-reproductive

Not banded (bat too small)
ARNWR1

22 June 2019

Description:

Juvenile Male
Non-reproductive

Not banded (bat too small)
ARNWR1

22 June 2019




2019 Eastern North Carolina Northern Long-eared Bat
Research Project, Phase VII, Dare Co., NC
Northern Long-eared Bat (Myotis septentrionalis)

Photographic Record

TIP No. R-9999

County, State:
Dare County, NC

Client:
NCDOT

Description:

Juvenile Male
Non-reproductive

Not banded (bat too small)
ARNWR1

22 June 2019

Description:

Juvenile Female
Non-reproductive

Not banded (bat too small)
ARNWRI1

22 June 2019

Description:

Juvenile Male
Non-reproductive

Not banded (bat too small)
ARNWRI1

22 June 2019
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2019 Eastern North Carolina Northern Long-eared Bat

Research Project, Phase VII, Dare Co., NC

Northern Long-eared Bat (Myotis septentrionalis)

Photographic Record

TIP No. R-9999

County, State:
Dare County, NC

Client:
NCDOT

Description:

Juvenile Male
Non-reproductive

Not banded (bat too small)
ARNWR6

22 June 2019

Description:
Adult Female
Lactating

Band # CC1908
ARNWR1

22 June 2019

Description:

Juvenile Female
Non-reproductive

Not banded (bat too small)
ARNWRI1

23 June 2019




2019 Eastern North Carolina Northern Long-eared Bat
Research Project, Phase VII, Dare Co., NC
Northern Long-eared Bat (Myotis septentrionalis)

Photographic Record

TIP No. R-9999

County, State:
Dare County, NC

Client:
NCDOT

Description:

Juvenile Female
Non-reproductive

Not banded (bat too small)
ARNWRI11

24 June 2019

Description:

Juvenile Male
Non-reproductive

Not banded (bat too small)
ARNWR1

7 July 2019

Description:
Adult Male
Non-reproductive
Band # CC0105
ARNWR6

9 July 2019




2019 Eastern North Carolina Northern Long-eared Bat
Research Project, Phase VII, Dare Co., NC
Northern Long-eared Bat (Myotis septentrionalis)

Photographic Record

TIP No. R-9999

County, State:
Dare County, NC

Client:
NCDOT

Description:
Adult Male
Non-reproductive
Band # CC1306
ARNWR9

10 July 2019

Description:
Adult Male
Non-reproductive
Band # CC1307
ARNWR9

10 July 2019

Description:
Adult Male
Non-reproductive
Band # CC2059
ARNWR17

10 July 2019




2019 Eastern North Carolina Northern Long-eared Bat
Research Project, Phase VII, Dare Co., NC
Northern Long-eared Bat (Myotis septentrionalis)

Photographic Record

TIP No. R-9999

County, State:
Dare County, NC

Client:
NCDOT

Description:
Juvenile Male
Non-reproductive
Band # CC1303
ARNWR9

11 July 2019

Description:
Adult Male
Non-reproductive
Band # CC1310
ARNWR9

12 July 2019

Description:
Juvenile Female
Non-reproductive
Band # CC2089
ARNWR17

13 July 2019




2019 Eastern North Carolina Northern Long-eared Bat
Research Project, Phase VII, Dare Co., NC

Northern Long-eared Bat (Myotis septentrionalis)
Photographic Record

TIP No. R-9999

County, State: Client:
Dare County, NC NCDOT

Description:
Juvenile Male
Non-reproductive
Band # CC2355
ARNWRI1

15 July 2019

Description:
Adult Female
Post-lactating
Band # CC2356
ARNWR1

15 July 2019

Description:
Adult Female
Post-lactating
Band # CC1312
ARNWRI11

15 July 2019

Bat Not Photographed




2019 Eastern North Carolina Northern Long-eared Bat
Research Project, Phase VII, Dare Co., NC
Northern Long-eared Bat (Myotis septentrionalis)

Photographic Record

TIP No. R-9999

County, State:
Dare County, NC

Client:
NCDOT

Description:
Juvenile Female
Non-reproductive
Band # CC1313
ARNWRI11

15 July 2019

Description:
Adult Male
Non-reproductive
Band # CC0147
ARNWR17

15 July 2019




Appendix E

Completed Roost Tree and Emergence Datasheets
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Appendix F
Photographs of Day Roosts



2019 Eastern North Carolina Northern Long-eared Bat
Research Project, Phase VII

Northern Long-eared Bat Roost Trees

Photographic Record

County, State: Client:
TIP No. R-9999 Dare County, NC NCDOT

Description:
RT 57
Pinus palustris

Used By:

Bat 333

Band # 1047
4-5 June 2019

Description:
RT58
Pinus palustris

Used By:

Bat 333

Band # CC1047
6 June 2019




2019 Eastern North Carolina Northern Long-eared Bat
Research Project, Phase VII

Northern Long-eared Bat Roost Trees

Photographic Record

County, State: Client:
TIP No. R-9999 Dare County, NC NCDOT

Description:
RT489
Pinus taeda

Used By:

Bat 333

Band # CC1047
7 June 2019

Description:
RT 442
Nyssa biflora

Used By:

Bat 932

Band # CC1908
23 June 2019




2019 Eastern North Carolina Northern Long-eared Bat
Research Project, Phase VII

Northern Long-eared Bat Roost Trees

Photographic Record

County, State: Client:
TIP No. R-9999 Dare County, NC NCDOT

Description:
RT992
Persea palustris

Used By:

Bat 932

Band # CC 1908
24 June 2019

Description:
RT993
Persea palustris

Used By:

Bat 932

Band # CC 1908
25 June 2019




2019 Eastern North Carolina Northern Long-eared Bat

Research Project, Phase VII
Northern Long-eared Bat Roost Trees
Photographic Record

TIP No. R-9999

County, State:
Dare County, NC

Client:
NCDOT

Description:
RT994
Pinus taeda

Used By:

Bat 932

Band # CC 1908
26 June 2019
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