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Executive Summary 

North Carolina Department of Transportation (NCDOT) 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. Since the species presence was first documented in the Coastal Plain in 2007, 
relatively little is known of 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 surveys at 2 pre-determined study areas using mist-netting 
techniques during “Fall” (15 November – 20 December 2017) and “Winter” (26 December 2017 – 
28 February 2018) study periods. All surveys were conducted within suitable NLEB roosting and 
foraging habitat with the goal of capturing and radio-tagging individuals of the species. In 
general, mist-netting followed guidelines established by the US Fish and Wildlife Service (USFWS 
2017). However, certain flexibility was made for nights when the temperatures fell below 50°F 
(10°C) during the fall and winter months.  

Netting efforts were conducted at 18 sites over 85 crew nights. A total of 153 bats of 7 species were 
captured, including 17 NLEB. Twelve NLEB were fitted with radio transmitters (10 temperature 
sensitive transmitters and 2 non-temperature sensitive transmitters) and subsequently tracked in 
an effort locate day roosts and characterize habitat preferences. Copperhead crews used ground-
based and aerial telemetry to locate radio-tagged bats. Seven of the focal bats were successfully 
tracked for ≥ 21 days. Of the remainder, 1 transmitter was shed after 10 days, 1 transmitter died 
after 13 days, and 2 bats went missing for several days before aerial searches were able to relocate 
them. One bat was never detected or successfully tracked from the ground but was located with 
the plane on 2 occasions.  

Tracking efforts successfully located 54 roost trees of 13 tree species in 1 study area (Alligator 
River National Wildlife Refuge, Dare County), and no NLEB were caught in the second study 
area (Gull Rock Game Land, Hyde County). The mean number of roosts used by focal bats was 5 
(range 1 – 9 roosts). The mean number of days focal bats remained in a roost was 3.8 (range 1 – 
16 days). A minimum of 1 emergence count was conducted on each roost tree. The maximum 
number of bats observed emerging from a roost was 1. The mean distance from point of capture 
to day roosts (including triangulations and aerial estimates) was 1,341 m (range 114 – 13,853 m). 

All bats were captured when ambient temperature was ≥ 51.1°F. Radio-tagged bats were recorded 
as being awake at ambient temperatures as low as 37.6°F. 



 

i 
647—Final Report: Fall 2017/Winter 2018 NCDOT NLEB Research Project, North Carolina 

Table of Contents 
Project Background ...................................................................................................................... 1 

Study Area Description ........................................................................................................... 1 

Methods ......................................................................................................................................... 3 

Mist-Net Surveys ...................................................................................................................... 3 

Radio Telemetry ....................................................................................................................... 4 

Ground Telemetry .................................................................................................................... 4 

Bat Body and Air Temperature Data Collection .................................................................. 5 

Aerial Telemetry ....................................................................................................................... 5 

Habitat Characterization ......................................................................................................... 6 

White-Nose Syndrome Protocol ............................................................................................. 6 

Biological Sampling ................................................................................................................. 6 

Results ............................................................................................................................................ 7 

Mist-Net Surveys ...................................................................................................................... 7 

Bat Capture by Study Area ..................................................................................................... 7 

Bat Capture by Study Period .................................................................................................. 8 

Radio-telemetry, Roosts, and Emergence Counts ............................................................... 8 

Bat Body and Air Temperature ............................................................................................ 10 

NLEB Capture Site Results and Habitat Characterizations ............................................. 11 

Biological Sampling ............................................................................................................... 14 

Discussion ................................................................................................................................... 14 

Literature Cited .......................................................................................................................... 16 

 

  



 

ii 
647—Final Report: Fall 2017/Winter 2018 NCDOT NLEB Research Project, North Carolina 

List of Tables  
Table 1. Summary of total bat captures by species, age, sex, and reproductive status 
captured during the Fall 2017/Winter 2018 NCDOT Northern Long-eared Bat Research 
Project, Dare and Hyde counties, North Carolina. ................................................................. 7 
 
Table 2. Bat capture by study area during the Fall 2017/Winter 2018 NCDOT Northern 
Long-eared Bat Research Project, Dare and Hyde counties, North Carolina. .................... 8 
 
Table 3. Select roost tree information by study period during the Fall 2017/Winter 2018 
NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina. 
Distance from capture site includes estimated locations from triangulation and aerial 
telemetry. ....................................................................................................................................... 9 
 
Table 4. Coldest air temperature recorded and corresponding bat body temperature 
while a bat was awake during the Fall 2017/Winter 2018 NCDOT Northern Long-eared 
Bat Research Project, Dare County, North Carolina. ............................................................ 10 
 
Table 5. Coldest air temperature recorded and corresponding bat body temperature 
while a bat was torpid during the Fall 2017/Winter 2018 NCDOT Northern Long-eared 
Bat Research Project, Dare County, North Carolina. ............................................................ 11 
 
Table 6. Number of nights in torpor, number of arousals, the longest recorded torpor 
bout, and the number of days tracked for each bat in the Fall 2017/Winter 2018 NCDOT 
Northern Long-eared Bat Research Project, Dare County, North Carolina. Results based 
on recorded activity from the ATS receiver datalogger. If the datalogger was not 
recording during normal activity hours (sunset-sunrise), it was not included. ............... 11 
 
Table 7. Mist-net capture summary for the NCDOT Fall 2017/Winter 2018 Northern-long 
Eared Bat Research Project, Dare and Hyde counties, North Carolina (follows NCDOT 
2016) ........................................................................................................................... Appendix A 
 
Table 8. Summary of radiotracking efforts and emergence counts conducted during the 
NCDOT Fall 2017/Winter 2018 Northern Long-eared Bat Research Project, Dare County, 
North Carolina (follows NCDOT 2016). ............................................................... Appendix A 

 
List of Figures  
Figure 1. Project overview and study areas surveyed during the Fall 2017/Winter 2018 
NCDOT Northern Long-eared Bat Research Project, Dare and Hyde counties, North 
Carolina. ........................................................................................................................................ 2 
 
Figure 2. Survey sites sampled at the Alligator River National Wildlife Refuge Study Area 
during the Fall 2017/Winter 2018 NCDOT Northern Long-eared Bat Research Project, 
Dare County, North Carolina. ................................................................................. Appendix B 



 

iii 
647—Final Report: Fall 2017/Winter 2018 NCDOT NLEB Research Project, North Carolina 

 
Figure 3. Survey sites sampled at the Gull Rock Game Land Study Area during the Fall 
2017/Winter 2018 NCDOT Northern Long-eared Bat Research Project Hyde County, 
North Carolina. .......................................................................................................... Appendix B 
 

Figure 4. All roost trees located at the Alligator River National Wildlife Refuge Study 
Area during the Fall 2017 Survey Period of the NCDOT Northern Long-eared Bat 
Research Project, Dare County, North Carolina. .................................................. Appendix B 
 
Figure 5. All roost trees located at the Alligator River National Wildlife Refuge Study 
Area during the Winter 2018 Survey Period of the NCDOT Northern Long-eared Bat 
Research Project, Dare County, North Carolina. .................................................. Appendix B 
 
Figure 6. Roost trees located for bat 172.063 at the Alligator River National Wildlife 
Refuge Study Area during the Fall 2017 Study Period of the NCDOT Northern Long-
eared Bat Research Project, Dare County, North Carolina. ................................ Appendix B 
 
Figure 7. Roost trees located for bat 172.603 at the Alligator River National Wildlife 
Refuge Study Area during the Fall 2017 Study Period of the NCDOT Northern Long-
eared Bat Research Project, Dare County, North Carolina. ................................ Appendix B 
 
Figure 8. Roost trees located for bat 172.664 at the Alligator River National Wildlife 
Refuge Study Area during the Fall 2017 Study Period of the NCDOT Northern Long-
eared Bat Research Project, Dare County, North Carolina. ................................ Appendix B 
 
Figure 9. Roost trees located for bat 172.722 at the Alligator River National Wildlife 
Refuge Study Area during the Fall 2017 Study Period of the NCDOT Northern Long-
eared Bat Research Project, Dare County, North Carolina. ................................ Appendix B 
 
Figure 10. Roost trees located for bat 172.124(a) at the Alligator River National Wildlife 
Refuge Study Area during the Fall 2017 Study Period of the NCDOT Northern Long-
eared Bat Research Project, Dare County, North Carolina. ................................ Appendix B 
 
Figure 11. Roost trees located for bat 172.783 at the Alligator River National Wildlife 
Refuge Study Area during the Fall 2017 Study Period of the NCDOT Northern Long-
eared Bat Research Project, Dare County, North Carolina. ................................ Appendix B 
 
Figure 12. Roost trees located for bat 172.905 at the Alligator River National Wildlife 
Refuge Study Area during the Winter 2018 Study Period of the NCDOT Northern Long-
eared Bat Research Project, Dare County, North Carolina. ................................ Appendix B 



 

iv 
647—Final Report: Fall 2017/Winter 2018 NCDOT NLEB Research Project, North Carolina 

Figure 13. Roost trees located for bat 172.741 at the Alligator River National Wildlife 
Refuge Study Area during the Winter 2018 Study Period of the NCDOT Northern Long-
eared Bat Research Project, Dare County, North Carolina. ................................ Appendix B 
 
Figure 14. Roost trees located for bat 172.302 at the Alligator River National Wildlife 
Refuge Study Area during the Winter 2018 Study Period of the NCDOT Northern Long-
eared Bat Research Project, Dare County, North Carolina. ................................ Appendix B 
 
Figure 15. Roost trees located for bat 172.182 at the Alligator River National Wildlife 
Refuge Study Area during the Winter 2018 Study Period of the NCDOT Northern Long-
eared Bat Research Project, Dare County, North Carolina. ................................ Appendix B 
 
Figure 16. Estimated roost locations from aerial searches for bat 172.124(b) at the Alligator 
River National Wildlife Refuge Study Area during the Winter 2018 Study Period of the 
NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina.
...................................................................................................................................... Appendix B 
 
Figure 17. Roost trees located for bat 172.243 at the Alligator River National Wildlife 
Refuge Study Area during the Winter 2018 Study Period of the NCDOT Northern Long-
eared Bat Research Project, Dare County, North Carolina. ................................ Appendix B 

 
 

Appendix A: Additional Report Tables  

Appendix B: Additional Report Figures  

Appendix C: Completed Mist-netting Datasheets  

Appendix D: Photographs of Mist-Nets  

Appendix E: Photographs of Captured Myotis septentrionalis  

Appendix F: Completed Roost Tree and Emergence Datasheets 

Appendix G: Photographs of Day roosts 

Appendix H: Lab Report Detailing the Results of White-nose Syndrome Analysis 



 

1 
647—Final Report: Fall 2017/Winter 2018 NCDOT NLEB Research Project, North Carolina 

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. NCDOT has funded NLEB surveys 
during the summer and winter months 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) 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 October 2017, Copperhead Environmental Consulting, Inc. (Copperhead) was 
contracted by NCDOT to conduct a mist-net survey at 2 predetermined study sites in the 
Coastal Plain of North Carolina. The Fall 2017/Winter 2018 NLEB Research Project 
(detailed herein) represents the 5th phase of an ongoing multi-year effort to elucidate 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: 

• Determine the distribution of NLEB in eastern North Carolina, further document 
fall/winter activity, and develop a greater understanding of NLEB winter habitat 
use and behavior;   

• Conduct mist-netting and radio telemetry on NLEB to locate and characterize day 
roosts used during the late fall/winter months; 

• Determine how NLEBs respond if/when ambient air temperatures drop below 
50°F using temperature sensitive transmitters; 

• Swab susceptible bats in winter to determine presence/absence of 
Pseudogymnoascus destructans (Pd), the fungus that causes white-nose syndrome 
(WNS). 

Study Area Description 
Copperhead was tasked with sampling 2 locations in the Coastal Plain of North Carolina: 

1. Alligator River National Wildlife Refuge, Dare County 
2. Gull Rock Game Land, Hyde County 

Both study areas had previously been surveyed during the summer with acoustic and/or 
mist-net surveys, and NLEB had been captured at a single site in both study areas.  
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Figure 1. Project overview and study areas surveyed during the Fall 2017/Winter 2018 NCDOT Northern Long-eared Bat Research Project, Dare and Hyde counties, North Carolina.
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Methods 

Mist-Net Surveys 
Mist-net surveys generally followed methodologies outlined by the 2017 Range-Wide 
Indiana Bat Summer Survey Guidelines (USFWS 2017). In some cases, NCDOT requested 
modifications to the guidelines to allow netting during colder nightly temperatures 
during the fall and winter months. Mist-net surveys were conducted over 85 crew nights 
at 18 sites across the 2 study areas. A crew night is defined as 1 crew at 1 site for a 
complete survey night. The 18 sites included 2 sites where NLEB had been captured in 
earlier studies conducted in the summers. The 16 remaining sites were determined via 
discussions with ARNWR biologists and 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 1 or more nights based on capture success and/or the quality of 
surrounding habitat. All work was conducted by qualified bat biologists with current 
applicable USFWS and North Carolina Wildlife Resources Commission (NCWRC) 
permits.  

A minimum of 4 net sets were deployed each night. Each set consisted of a minimum of 
1 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. In the 
fall survey period, no work was conducted on nights when the forecasted temperature at 
sunset was lower than 50°F. During the winter survey period, no work was conducted 
on nights when the forecasted temperature at sunset was lower than 45°F. Nightly mist-
net efforts at each site were considered “complete” when nets remained open for at least 
5 hours past official sunset. If temperatures fell below 45°F, netting was ceased and only 
considered a complete night if temperatures in the first 3 hours of survey stayed above 
45°F. Survey efforts at each site were repeated if weather conditions failed to meet the 
minimum temperature requirement, the winds moved the nets more than 50 percent of 
the time, 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 included species, sex, age class (juvenile or adult), reproductive condition 
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(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 NCDOT and Copperhead were applied to the right (for males) 
or left (for females) forearm of captured bats.  

Prior to release, NLEB were photographed following USFWS (2017) techniques. Mist-
netting was considered complete after the target number of NLEBs were radio-tagged (n 
= 6) during each survey period. 

Radio Telemetry 
All radio-transmitters used during the study were programmed to 172 kHz. NLEB ≥ 6.5 
g were fitted with temperature-sensitive 21-day radio transmitters (Holohil Systems Ltd. 
LB-2X, 0.33 g). NLEB that were 6.0 - 6.5 g were fitted with 15-day transmitters (Holohil 
Systems Ltd. LB-2X, 0.27 g; Lotek Wireless Inc. PicoPip, 0.29 g). Transmitter attachment 
followed methodologies outlined in the 2017 Range-wide Indiana Bat Summer Survey 
Guidelines (USFWS 2017). Radio transmitters were tested and then attached between the 
scapulae of each bat 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 bats 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 bats. 
Diurnal roosts were located for radio-tagged bats for at least 21 days, or the transmitter 
was shed or malfunctioned, whichever occurred first. Five bats were tracked beyond 21 
days with approval from NCDOT and USFWS. If radio signals were not immediately 
detected in the field, the bat was searched for on the ground for 4 – 8 hours. 

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. A basal area prism was used to 
determine a variable radius plot around the roost tree. All trees within the plot were 
identified to species and the following data was recorded for each tree: diameter at breast 
height (dbh; in cm), tree height (in m; estimated), roost height (in m; estimated if known), 
condition (i.e., snag, live, or live-damaged), percent usable bark cover for roosting 
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(Gardner et al. 1991), percent 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). Emergence counts were documented on USFWS 
Emergence Count Datasheets (USFWS 2017) and Copperhead Roost Tree Datasheets.  

Bat Body and Air Temperature Data Collection 
Model R4500SD Receiver - Dataloggers (Advanced Telemetry Systems Inc., [ATS], Isanti, 
MN) were deployed 1 day after bat capture in the vicinity of a roosting area in order to 
collect interpulse periods of temperature sensitive transmitters. These data were used in 
a 3rd order polynomial equation created from calibration points provided by the 
manufacturer to determine bat body temperature. A strong, constant signal is required 
for logging of these inter-pulse periods. Therefore, even though a datalogger could hear 
the transmitter signal, the signal while a bat was actively flying and foraging was not 
always consistent enough to record the inter-pulse periods. Data collection of bats at rest 
was more consistent and provides insight into a number and duration of behavior states 
(i.e., awake or torpor). Tracking crews checked the R4500SD data loggers and 
downloaded data daily. 

To collect ambient air temperature and humidity in coordination with the collection of 
bat temperature, DS1923 iButton® Temperature/Humidity data loggers (Maxim 
Integrated, San Jose, CA) were placed on the landscape near roosting bats. iButton® data 
loggers were collected and downloaded at the end of each survey period.  

Bat activity was determined from the recorded bat temperatures and air temperatures 
using the torpor on-set equation by Willis (2007):  

Tbody-onset -1 SE = (0.041)body mass + (0.040)Tair + 31.083 

A bat temperature was considered “awake” if the recorded bat temperature was > torpor 
on-set temperature and considered “torpid” if the recorded bat temperature was < torpor 
on-set temperature. 

Aerial Telemetry 
If ground crews lost contact with a transmitter for more than 2 days, aerial searches were 
conducted to relocate the lost bat. Aerial searches were conducted using a Cessna Sky 
Hawk 172 fitted with ATS aircraft strut mount assemblies with 2 172-3FB 4-element ATS 
Yagi directional antennas (model #13886). The aerial crew consisted of a pilot and a 
navigator. The pilot maintained an elevation of approximately 455 m above ground level 
and the navigator monitored the transmitter signal through the receiver, estimating bat 
location on mapping software (DeLorme Topo North America 9.0, Yarmouth, ME). The 
aerial crew performed a search pattern along parallel transects spaced approximately 6 
km apart centered on the last known location of the lost bat. This pattern, distance, and 
altitude is well within known signal capabilities and allowed for maximum coverage of 
the landscape.  
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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 
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): 

• sparse/no, < 10% cover 

• low, 10-39% cover 

• medium, 40-75% cover 

• 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. 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 (140°F) 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 
Swab samples were collected from all captured NLEB and attempts were made to collect 
both swab and guano samples from captured little brown bats (Myotis lucifugus), 
southeastern bats (Myotis austroriparius), big brown bats (Eptesicus fuscus), and tricolored 
bats (Perimyotis subflavus). Collection methodologies followed guidance outlined in 
Appendix E of North Carolina’s White-nose Syndrome Surveillance and Response Plan, April 
2016. Collected swab samples were refrigerated and sent to the Southeast Cooperative 
Wildlife Disease Study (SCWDS) lab in the fall and to Kennesaw State University in the 
winter for Pd analysis under the NCWRC contract. Guano samples were also collected 
for Pd analysis from the species listed above in the fall survey session when available. 
Guano samples are currently being housed at the Copperhead Main Office pending 
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further shipping instructions from NCDOT or the US Geological Survey National 
Wildlife Health Center.  

Results 

Mist-Net Surveys 
A total of 153 bats of 7 species were captured (Table 1). A detailed mist-net capture 
summary table is provided in Appendix A. Figures detailing the locations of mist-net 
sites and NLEB captures are provided in Appendix B and completed mist-net datasheets 
are provided in Appendix C. Photographs of mist-net sites are in Appendix D and photos 
of captured NLEB are provided in Appendix E. 

Table 1. Summary of total bat captures by species, age, sex, and reproductive status 
captured during the Fall 2017/Winter 2018 NCDOT Northern Long-eared Bat Research 
Project, Dare and Hyde counties, North Carolina. 

Species 
Adult Male Adult Female 

Escaped Total 
NR S P L PL NR 

Corynorhinus rafinesquii 1 4 - - - 3 1 9 

Eptesicus fuscus 21 8 - - - 13 - 42 

Lasiurus borealis 18 2 - - - - 3 23 

Lasiurus seminolus 8 - - - - 1 1 10 

Myotis septentrionalis 8 3 - - - 6 - 17 

Nycticeius humeralis 25 4 - - - 22 - 51 

Perimyotis subflavus 1 - - - - - - 1 

Total 82 21 0 0 0 45 5 153 

* NR = non-reproductive, S = scrotal, P = pregnant, L = lactating, PL = post-lactating 

 

Bat Capture by Study Area 
A total of 18 sites were sampled across the 2 study areas (Table 2). The Alligator River 
NWR was surveyed in both the fall and winter study periods, while the Gull Rock Game 
Land was only surveyed in the winter study period. Because the required number of 
NLEB were captured and radio-tagged early in the fall study period at Alligator River 
NWR, NCDOT and USFWS agreed that capture efforts at the Gull Rock Game Land study 
area should be postponed until the winter survey period.  
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Table 2. Bat capture by study area during the Fall 2017/Winter 2018 NCDOT Northern 
Long-eared Bat Research Project, Dare and Hyde counties, North Carolina.  

Study Area Total Bat 
Captures 

Species 
Richness 

No. of 
Net 

Sites 

No. of 
Crew 

Nights 
# NLEB 

Captured 

Alligator River NWR 110 7 13 60 17 

Gull Rock GL 43 5 5 25 0 

Total 153 7 18 85 17 

 

Bat Capture by Study Period  
During the fall study period, a total of 22 bats of 6 species were captured, including 8 red 
bats (Lasiurus borealis), 7 NLEB, 3 evening bats (Nycticeius humeralis), 2 Seminole bats (L. 
seminolus), 1 big brown bat, and 1 tri-colored bat. The average ambient temperature when 
bats were captured in the fall survey period was 59 ± 33°F (range 52 – 65°F). A tri-colored 
bat was caught at 52°F on December 15, 2017, which was the lowest temperature for a 
capture during the fall study period. The lowest temperature a NLEB was captured at 
was 53°F, also recorded on December 15, 2017. 

During the winter study period, a total of 131 bats of 6 species were captured, including 
48 evening bats, 41 big brown bats, 15 red bats, 10 NLEB, 9 Rafinesque’s big-eared bats 
(Corynorhinus rafinesquii), and 8 Seminole bats. The average ambient temperature when 
bats were captured in the winter study period was 61.5 ± 32.5°F (range 51 - 71°F). The 
lowest capture temperature during mist-netting efforts during this period was 51°F, 
recorded upon the capture of 2 Seminole bats on January 22, 2018 and NLEB captured on 
February 19 and 22, 2018.  

On average, NLEB caught in the fall (n = 7) weighed more (8.3 ± 0.2 g; range 7.5 - 9.3 g) 
than those caught in the winter (n = 10; 6.2 ± 0.1 g; range 5.8 – 7.0 g). 

Radio-telemetry, Roosts, and Emergence Counts 
Twelve NLEB were fitted with radio-transmitters and tracked to locate their day roosts. 
Seven of the focal bats were tracked for 21 days or more, 1 transmitter was shed after 10 
days, 1 transmitter died after 13 days, and 2 bats went missing for several days before 
aerial searches were able to locate them. The 12th bat was never heard from on the ground 
but was located during aerial searches on 2 occasions.  

A total of 54 roost trees of 13 tree species were located by ground crews. The location of 
3 additional roost locations were estimated via triangulation or from the airplane. This 
total includes 35 roost trees of 9 species located in the fall and 19 roost trees of 7 species 
located in the winter survey period. Roost trees varied greatly in size. Overall, the most 
commonly used species were Nyssa biflora (n = 19), N. aquatic (n = 11), Persea palustris (n 
= 5), and Acer rubrum (n = 5). Most roosts were live or live-damaged (n = 48) but focal 
bats also roosted in snags (n = 6). The mean dbh of all roost trees was 19.9 ± 1.5 cm (range 
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4.9 – 63.5 cm) and the mean tree height was 11.9 ± 0.70 m (range 3.5 – 24.0 m). Microhabitat 
used by NLEB included cavities (n = 35), cracks/crevices (n = 13), and exfoliating bark (n 
= 5). 

The mean number of roosts used by all focal bats during both study periods was 5 (range 
1 – 9 roosts). In general, focal bats roosted near their capture site and utilized multiple 
roosts close to one another. The mean distance from point of capture to day roosts 
(including triangulation and aerial estimates) was 1,341 ± 337.9 m (range 114 – 13,853 m). 
Bats switched roosts on average every 3.8 days (range 1 – 16 days) and many left roosts 
only to return to them another day. 

In the fall study period, the most commonly used tree species were Nyssa biflora (n = 13), 
N. aquatic (n = 10), and Liquidambar styraciflua (n = 5). In the winter study period, Nyssa 
biflora (n = 6) was again the most commonly used tree species followed by Persea palustris 
(n = 4) and Acer rubrum (n = 3). On average, roost trees used in the fall and winter study 
periods were similar in DBH and tree height (Table 3).  

Bats in the fall tended to use more roosts than in winter (Table 3). Average distance 
traveled from the point of capture to a day roost (Table 3) was greater in the winter (range 
622 – 13,853 m) than in the fall (range 114 – 3,131 m).  

Table 3. Select roost tree information by study period during the Fall 2017/Winter 2018 
NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina. 
Distance from capture site includes estimated locations from triangulation and aerial 
telemetry.  

Study 
Period 

Mean ± Standard Error 

DBH 
(cm) 

Tree Height 
(m) 

# roosts 
used 

distance from capture site 
(m) 

Fall 18.5 ±1.6 11.9 ± 0.9 5.8 ± 0.8 660.0 ± 148.0 

Winter 22.5 ± 2.9 11.9 ± 1.1 3.6 ± 0.8 2,592.0 ± 869.6 

 

A total of 76 emergence counts were conducted (36 in the fall and 40 in the winter), 
including at least 1 survey at every roost location except for 1 tree. No more than 1 bat 
was observed emerging from a given roost. On multiple occasions, crews confirmed 
emergence via receiver and antenna because it was too dark and/or cluttered to see the 
bat emerge.  

Completed roost tree and emergence datasheets are provided in Appendix F and 
photographs of day roosts are provided in Appendix G.  
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Bat Body and Air Temperature 
In the fall study period, 6 NLEB were fitted with temperature-sensitive transmitters.  ATS 
receiver dataloggers that were placed near each bat’s roosting area while a transmitter 
was active, recorded 99,339 bat temperatures from November 16 – December 20, 2017. 
Using the Willis (2007) equation for torpor on-set to determine if a bat was awake or in 
torpor, 976 recordings identified bats as awake. In the winter, 4 NLEB were fitted with 
temperature sensitive transmitters and ATS receiver dataloggers recorded 48,802 bat 
temperatures from February 8 – March 14, 2018. Of these, 1,102 recordings identified bats 
as awake.  

Average air temperature when bats were in torpor during the fall study period was 49.6 
± 32.0°F (range -28.4 – 78.9°F). Average air temperature when bats were awake during 
the fall study period was 58.1 ± 32.1°F (range 37.4 – 74.5°F). Average air temperature 
when bats were in torpor during the winter study period was 49.7 ± 32.0°F (range -25.7 – 
81.7°F). Average air temperature when bats were awake during the winter study period 
was 71.9 ± 32.1°F (range 38.4 – 81.6°F).  

The coldest temperatures when a bat was recorded as awake were 37.4°F (fall study 
period) and 38.4°F (winter study period). The corresponding bat body temperatures for 
these recordings were 90.9°F and 92.6°F respectively (Table 4). 

Table 4. Coldest air temperature recorded and corresponding bat body temperature 
while a bat was awake during the Fall 2017/Winter 2018 NCDOT Northern Long-eared 
Bat Research Project, Dare County, North Carolina. 

Bat Frequency 
Air Temperature 

°F 

Bat Body Temperature 
°F 

Date 

172.664 51.0 96.7 11/25/2017 

172.722 47.5 97.5 11/28/2017 

172.063 48.4 91.8 11/29/2017 

172.124 46.6 90.1 12/6/2017 

172.603 37.4 90.9 12/9/2017 

172.783 42.0 89.3 12/19/2017 

172.905 43.9 90.0 2/12/2018 

172.302 54.6 93.2 2/22/2018 

172.182 55.6 90.6 2/23/2018 

172.243 38.4 92.6 3/5/2018 

The coldest air temperature recorded during the fall study period while a bat was torpid 
was 28.4°F and 25.7°F in the winter study period. During these coldest recorded 
temperatures, tagged bats’ body temperatures dropped to a low of 45.2°F in the fall and 
50.8°F in the winter (Table 5). 
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Table 5. Coldest air temperature recorded and corresponding bat body temperature 
while a bat was torpid during the Fall 2017/Winter 2018 NCDOT Northern Long-eared 
Bat Research Project, Dare County, North Carolina. 

Bat Frequency 
Air Temperature 

°F 
Bat Body Temperature 

°F 
Date 

172.664 33.0 46.3 11/21/2017 

172.722 28.4 45.2 12/13/2017 

172.063 31.2 50.1 11/27/2017 

172.124 30.3 52.0 12/10/2017 

172.603 30.3 55.8 12/10/2017 

172.783 28.4 49.4 12/13/2017 

172.905 27.6 51.4 2/9/2018 

172.302 25.7 51.5 3/6/2018 

172.182 35.7 58.0 3/9/2018 

172.243 25.7 50.8 3/6/2018 

The number of nights a bat broke torpor while being monitored ranged from 1 – 8. Torpor 
bouts ranged from 3-13 days. The longest torpor bout recorded in the fall was 12 (range 
3-12) and 13 (range 2-13) in the winter (Table 6).  

Table 6. Number of nights in torpor, number of arousals, the longest recorded torpor 
bout, and the number of days tracked for each bat in the Fall 2017/Winter 2018 NCDOT 
Northern Long-eared Bat Research Project, Dare County, North Carolina. Results based 
on recorded activity from the ATS receiver datalogger. If the datalogger was not 
recording during normal activity hours (sunset-sunrise), it was not included.  

Bat Frequency 
# nights in 

torpor 
# nights 
awake 

Longest torpor 
bout (days) # days tracked 

172.664 5 5 3 10 

172.722 19 3 9 28 

172.063 19 2 6 30 

172.124 15 2 8 23 

172.603 13 8 5 21 

172.783 18 6 12 26 

172.905 3 3 2 13 

172.302 15 4 13 24 

172.182 3 5 3 25 

172.243 15 1 7 21 
  

NLEB Capture Site Results and Habitat Characterizations 
This section describes the mist-net sites within the Alligator River NWR where NLEB 
were documented (no NLEB were documented in the Gull Rock Game Land survey area). 
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Community type narratives are not provided for mist-net sites where no NLEB were 
captured. In the following sections, the letter/number combination after each bat 
represents band numbers of which NCDOT means that bands were provided by North 
Carolina DOT and CC = Copperhead Consulting. 

ARNWR01 (35.827897, -75.903003) is in the northcentral part of the refuge. The mist-net 
site was positioned south of Sandy Ridge Road and south of a series of 4 narrow 
freshwater ponds. 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. Five NLEBs were caught on 4 different nights: on 
November 15, 2017, 1 female (NCDOT1360) caught in net D was fitted with transmitter 
172.603 and 1 male (CC1700) caught in net A was fitted with transmitter 172.664; on 
November 18, 2017, 1 female (CC1453) caught in net C was fitted with transmitter 172.124; 
on November 21, 2017, 1 male (CC1691) caught in net E was fitted with transmitter 
172.783; and on February 7, 2018, 1 male (CC0100) caught in net B was fitted with 
transmitter 172.905. This site location was provided by USFWS and was the only site 
within the Alligator River NWR where previous studies had caught NLEB. 

ARNWR02 (35.83055, -75.90145) is in the northcentral part of the refuge. This mist-net 
site was set up on Sandy Ridge Road, adjacent and north of a series of 4 narrow 
freshwater ponds. The surrounding forest most closely resembled a Blackwater 
Bottomland Hardwoods (High Subtype) Forest transitioning into a mix of a 
Bay/Cypress-Gum Swamp (Blackwater Subtype) with dominant species including 
Liquidambar styraciflua, Magnolia virginiana, Nyssa spp., and Pinus spp. One male NLEB 
(CC1451) was caught in net C on November 15, 2017 and fitted with transmitter 172.063. 

ARNWR05 (35.80357, -75.88571) is in the northcentral part of the refuge. The mist-net site 
was set up on a dirt road adjacent to Miltail Road. This short dirt road led to an opening 
and there was water on either side of the dirt road. The surrounding forest most closely 
resembled a Blackwater Bottomland Hardwoods (High Subtype) Forest with dominant 
species including Acer rubrum, Liquidambar styraciflua, and Pinus taeda. The forest was 
mature with 40-75% canopy cover. Two NLEBs were caught on 2 different nights: on 
November 18, 2017, 1 male (CC2103) caught in net A was fixed with transmitter 172.722; 
and on February 19, 2018, 1 male (CC2110) caught in net B was fixed with transmitter 
172.741 (a Holohill non-temperature sensitive transmitter).   

ARNWR06 (35.831415, -75.904015) is in the northcentral part of the refuge. The mist-net 
site was positioned on an overgrown portion of Sandy Ridge Road where 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. 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 
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spp., and Taxodium distichum. The forest was mature with 40-75% canopy cover. Two 
NLEBs were caught on 2 different nights: on November 21, 2017, 1 male (CC2107) caught 
in net B was not fixed with a transmitter because another site had already caught the final 
NLEB needed for the fall study period; and on February 15, 2018, 1 male (CC0101) caught 
in net D was not fixed with a transmitter because the bat was < 6.0 g.  

ARNWR09 (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 road portion of West Widgeon 
Road where it intersects with Cedar Rd. Wet channels run parallel to either side of both 
roads.  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. Two NLEBs were caught 
on 2 different nights: on February 19, 2018, 1 male (CC0711) caught in net C was fixed 
with transmitter 172.302; and on February 22, 2018, 1 male (CC1725) caught in net D was 
not fixed with a transmitter because the bat weighed <6.0 g. 

ARNWR10 (35.79755, -75.85710) is in the center of the refuge. The net-site was positioned 
on an unmaintained dirt road adjacent to West Widgeon Road. A wet channel ran parallel 
to the dirt road along its southeastern edge. The forest surrounding the net site most 
closely resembled a mix of a Blackwater Bottomland Hardwoods (High Subtype) Forest 
and a Peatland Atlantic White Cedar Forest with dominant species including Acer 
rubrum, Chamaecyparis thyoides, Gordonia lasianthus, Ilex spp., Liquidambar styraciflua, 
Lyonia ligustrina, Morella cerifera, Persea palustris, and Pinus spp. The forest was mature 
with greater than 75% canopy cover. One male NLEB (CC1723) caught in net A on 
February 19, 2018 was not fixed with a transmitter because it weighed <6.0 g.  

ARNWR11 (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 north side of the road and forested wetlands were present to the north on 
both sides of the road. 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, Ilex 
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. One female NLEB (CC2112) caught in net A on February 20, 2018 was fixed 
with transmitter 172.182. 

ARNWR12 (35.80268, -75.93410) is in the east-central part of the refuge. The mist-net site 
was positioned behind gates that separated the maintained and unmaintained portions 
of Dry Ridge Road and Possum Road. Water-filled channels run parallel to the roads. 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 Persea palustris, Pinus spp., and Taxodium distichum. The 
forest was mature with greater than 75% canopy cover. Three NLEB were captured at this 
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site on 2 different nights: on February 21, 2018, 2 females were caught in net C (1 escaped 
before a band and transmitter could be placed and the other was tagged with band 
CC0723 and fixed with transmitter 172.124); and on February 22, 2018, 1 female (CC1056) 
caught in net D was fixed with transmitter 172.243.  

Biological Sampling 
On December 12, 2017, a total of 8 swab samples were sent to the SCWDS lab for Pd 
analysis. Results arrived via email on January 5, 2018 indicating that Pd was not detected 
by Polymerase Chain Reaction (PCR) in any of the submitted bat swabs. A formal 
laboratory report detailing the results of the 2017 analysis is included in Appendix H. 

On April 16, 2018, a total of 28 swab samples were sent to Kennesaw State University for 
Pd analysis. Results have not been received at this time.  

Copperhead was directed on December 20, 2017 to retain the guano samples for testing 
at a later date. NCDOT and USFWS instructed Copperhead on January 23, 2018 to not 
collect guano samples for the remainder of the project.  

Discussion 
The Fall 2017/Winter 2018 NCDOT NLEB Research Study successfully achieved its 4 
goals. The capture of 17 NLEB during the project contributes to the growing body of 
evidence indicating that this species maintains a year-round presence in the Coastal Plain 
of North Carolina. The data gathered during this study also contribute to our knowledge 
of NLEB habitat preferences and roosting patterns in the study area and have begun to 
shed light on NLEB activity when weather is less than what is currently considered ideal 
for bat activity (i.e., <50°F; USFWS 2017).  

While the habitat preferences of NLEB during the summer maternity season have been 
documented (Foster and Kurta 1999, Lacki and Schwierjohann 2001), winter habitat 
requirements for NLEB that do not use hibernacula are poorly known. It is likely that bats 
choose winter habitat according to its availability. Live and live damaged trees have been 
shown to buffer temperatures better than snags, retaining heat and desirable cavity 
temperatures longer at night (Coombs et al. 2010). In this study, as in previous results 
documented by Copperhead (2017), live and live-damaged Nyssa aquatica/biflora was the 
most common roost species used by NLEB. This tree species is also a dominate member 
in the non-riverine and gum-swamp natural communities sampled during this study. In 
general, the presence of cavities and crevices made these species more suitable for use by 
bats than those with exfoliating bark.  

Bats were recorded as awake in fall and winter at lower than expected temperatures (37-
38°F) based on the low-temperature cutoff for surveying guidelines (50°F; USFWS 2017). 
The longest torpor bouts recorded were 12-13 days. Speakman and Racey (1989) 
calculated that the longest a torpid bat can survive without water is 9-12 days and Boyles 
et al. (2006) suggest that many recorded winter roost switches may be linked to arousal 
from torpor to rehydrate. This could explain the recorded bat activity when temperatures 
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were less than ideal for insect availability. A better understanding of bat activity and 
ambient air temperature is hindered in part by the limitations of data loggers and in part 
by the mobility of bats. Frequently while a data logger was in place near a roost, bats 
emerged and flew out of range, selected a different roost, or shifted in a roost so the data 
logger could not pick up the transmitter signal enough to gather temperature data 
consistently. Though a lot of insightful data was recorded, the results only show a portion 
of a bat’s overall heterothermic regime in the fall and winter. 

No evidence of Pd infection has been found (thus far) from the biological swab samples. 
This may indicate that staying active during the fall and winter may make the Coastal 
Plain population less susceptible to the effects of Pd. More likely, it suggests that little or 
no overlap occurs with NLEB populations that hibernate in caves and mines farther to 
the west. The lack of suitable hibernacula in the region coupled with the current 
maximum known migration distance of 89 km (Griffin 1945) gives further evidence that 
the 2 populations may not mix. The lack of detectable Pd in the samples is a promising 
find for a disease as widespread and devastating to bat populations as WNS.  

Continued Pd testing of fall and winter bat samples in the Coastal Plain of North Carolina 
is warranted. USGS (2017) documented that Pd is more readily detected in guano samples 
of active bats, suggesting guano sampling is a more reliable detection method for bats 
captured on the landscape in fall and winter.  

Additional mist-netting will continue to shape a better understanding of the distribution, 
density, and habitat preferences of NLEB in the Coastal Plain. The use of temperature-
sensitive transmitters adds to the overall knowledge of bat activity in the fall and winter 
but is also useful to document bat activity on nights with below-normal temperatures 
(i.e., when emergence counts are not being done because of the survey guidance 
temperature cut-off, or when bats remain in a roost for multiple days). Finally, the use of 
aerial foraging telemetry in future studies will help clarify how NLEB are using the 
survey area and how far they are traveling from their roost areas during the fall and 
winter.  
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Table 7. Mist-net capture summary for the NCDOT Fall 2017/Winter 2018 Northern-long Eared Bat Research Project, Dare and Hyde counties, North Carolina (follows NCDOT 2016) 
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1 35.827897, -75.903003 3 
Blackwater Bottomland 

Hardwoods (High 
Subtype) Forest 

1 15-Nov-17 - - - - 2 - 1 3 
MYOSEP band NCDOT 1630 tagged with 172.603, 
MYOSEP band CC 1700 tagged with 172.664 

2 16-Nov-17 - - - - - - - 0 No bats captured 

3 18-Nov-17 - 1 1 1 1 1 - 5 MYOSEP band CC 1453 tagged with 172.124 

4 19-Nov-17 - - - - - - - 0 No bats captured 

4 21-Nov-17 - - 1 - 1 - - 2 MYOSEP band CC 1691 tagged with 172.783 

5 24-Nov-17 - - - - - - - 0 Survey terminated due to cold temperatures at 1930 

6 27-Nov-17 - - - - - - - 0 No bats captured 

7 6-Feb-18 - - - - - - - 0 No bats captured 

8 7-Feb-18 - - 1 1 1 1 - 4 MYOSEP band CC 0100 tagged with 172.905 

9 10-Feb-18 - 2 1 - - 2 - 5   

10 11-Feb-18 1 9 4 - - 3 - 17   

11 14-Feb-18 - - - - - - - 0 No bats captured 

12 15-Feb-18 1 2 1 - - 3 - 7   

13 16-Feb-18 - 2 - - - - - 2 Survey terminated due to precipitation at 1915 

14 17-Feb-18 - - - - - - - 0 Survey terminated due to cold temperatures at 2100 

15 19-Feb-18 - 1 - - - - - 1   

16 20-Feb-18 2 7 1 - - 6 - 16   

2 35.83055, -75.90145 3 

Blackwater Bottomland 
Hardwoods (High 

Subtype) Forest 
transitioning into a mix of 

a Bay/Cypress-Gum 
Swamp (Blackwater 

Subtype) 

1 15-Nov-17 - - 1 - 1 - - 2 MYOSEP band CC 1451 tagged with 172.063 

2 16-Nov-17 - - - - - - - 0 No bats captured 

3 24-Jan-18 - - - - - - - 0 No bats captured 

4 27-Jan-18 - - - - - - - 0 No bats captured 

3 35.86110, -75.91624 3 NSF 1 15-Nov-17 - - 2 - - - - 2   

4 35.83760, -75.91916 4   

1 18-Nov-17 - - - - - - - 0 No bats captured 

2 19-Nov-17 - - - - - - - 0 No bats captured 

3 14-Feb-18 - - - - - - - 0 No bats captured 

4 15-Feb-18 - - - - - - - 0 Survey terminated due to excessive wind at 1915 

 

 

 

 



 

 

Table 7 (continued). Mist-net capture summary for the NCDOT Fall 2017/Winter 2018 Northern-long Eared Bat Research Project, Dare and Hyde counties, North Carolina (follows NCDOT 2016). 
S

tu
d

y
 

A
re

a 

Site No. Lat, Long Clutter 
Community 

types 
Night Date CORRAF EPTFUS LASBOR LASSEM MYOSEP NYCHUM PERSUB Total Notes 

A
ll

ig
a

to
r 

R
iv

e
r 

N
a

ti
o

n
a

l 
W

il
d

li
fe

 R
e

fu
g

e
 

5 35.80357, -75.88571 3 

Blackwater 
Bottomland 
Hardwoods 

(High 
Subtype) 

Forest 

1 18-Nov-17 - - 3 1 1 2 - 7 MYOSEP band CC 2103 tagged with 172.722 

2 21-Nov-17 - - - - - - - 0 
Survey terminated due to other site catching last 
MYOSEP needed at 1830 

3 14-Feb-18 - - - - - - - 0 No bats captured 

4 15-Feb-18 - 5 - - - 3 - 8 No bats captured 

5 16-Feb-18 - 2 - - - - - 2 Survey terminated due to precipitation at 1945 

6 17-Feb-18 - - - - - - - 0 No bats captured 

7 19-Feb-18 - - - - 1 - - 1 MYOSEP band CC 2110 tagged with 172.741 

6 35.831415, -75.904015 3 

Blackwater 
Bottomland 
Hardwoods 

(High 
Subtype) 

Forest 
transitioning 
into a mix of 
a Cypress-

Gum Swamp 
(Blackwater 

Subtype) 

1 21-Nov-17 - - - - 1 - - 1 
MYOSEP band CC 2107 not tagged because the survey 
was terminated due to another site catching the last 
MYOSEP needed at 1930 

2 24-Jan-18 - - - - - - - 0 Survey terminated due to cold temperatures at 1945 

3 27-Jan-18 - - - - - - - 0 No bats captured 

4 14-Feb-18 - - - - - - - 0 No bats captured 

5 15-Feb-18 - 1 - - 1 - - 2 
MYOSEP band CC 0101 not tagged because the bat was 
underweight  

6 16-Feb-18 1 1 1 - - - - 3 Survey terminated due to precipitation at 1910 

7 17-Feb-18 - - - - - - - 0 Survey terminated due to cold temperatures at 2100 

8 19-Feb-18 1 - - - - - - 1   

7 35.82521, -75.89541 4   
1 24-Jan-18 - - - - - - - 0 Survey terminated due to cold temperatures at 1930 

2 27-Jan-18 - - - - - - - 0 No bats captured 

8 35.77732, -75.82785 4   

1 14-Jan-18 - - - - - - - 0 No bats captured 

2 15-Jan-18 - - 1 - - 1 - 2   

3 20-Feb-18 - - - - - - - 0 No bats captured 

4 21-Feb-18 - - - - - - - 0 No bats captured 

9 35.79123, -75.87230 3 

Peatland 
Atlantic 

White Cedar 
Forest 

1 16-Feb-18 - - - - - - - 0 Survey terminated due to precipitation at 1945 

2 17-Feb-18 - - - - - - - 0 Survey terminated due to cold temperatures at 2100 

3 19-Feb-18 - - 1 - 1 - - 2 MYOSEP band CC 0711 tagged with 172.302 

4 20-Feb-18 1 2 - - - - - 3   

5 22-Feb-18 - - - - 1 1 - 2 
MYOSEP band CC 1725 not tagged because the bat was 
underweight  

 

 
 



 

 

Table 7 (continued). Mist-net capture summary for the NCDOT Fall 2017/Winter 2018 Northern-long Eared Bat Research Project, Dare and Hyde counties, North Carolina (follows NCDOT 2016). 
S

tu
d

y
 

A
re

a Site 
No. 

Lat, Long Clutter Community types Night Date CORRAF EPTFUS LASBOR LASSEM MYOSEP NYCHUM PERSUB Total Notes 

A
ll

ig
a

to
r 

R
iv

e
r 

N
a

ti
o

n
a

l 
W

il
d

li
fe

 R
e

fu
g

e
 

10 35.79755, -75.85710 4 

Mix of Blackwater 
Bottomland 

Hardwoods (High 
Subtype) Forest and a 

Peatland Atlantic 
White Cedar Forest 

1 16-Feb-18 - - - - - - - 0 Survey terminated due to precipitation at 2015 

2 17-Feb-18 - - - - - - - 0 Survey terminated due to cold temperatures at 2100 

3 19-Feb-18 - - - - 1 - - 1 
MYOSEP band CC 1723 not tagged because the bat was 
underweight  

4 21-Feb-18 - - - - - - - 0 No bats captured 

5 22-Feb-18 - - - - - - - 0 No bats captured 

11 35.83192, -75.90908 3 

Blackwater Bottomland 
Hardwoods (High 

Subtype) Forest 
transitioning into a 

Cypress-Gum Swamp 
(Blackwater Subtype) 

1 20-Feb-18 - 3 - - 1 - - 4 MYOSEP band CC2112 tagged with 172.182 

2 21-Feb-18 - 1 - - - - - 1   

12 35.80268, -75.93410 4 

Blackwater Bottomland 
Hardwoods (High 

Subtype) Forest 
transitioning into a 

Cypress-Gum Swamp 
(Blackwater Subtype) 

1 21-Feb-18 1 1 - - 2 - - 4 
one MYOSEP escaped, MYOSEP band CC 0723 tagged with 
172.124 

2 22-Feb-18 - - - - 1 - - 1 MYOSEP band CC 1056 tagged with 172.243 

13 35.83207, -75.90985 3  1 22-Feb-18 - - - - - - - 0 No bats captured 

G
u

ll
 R

o
ck

 G
am

e
 L

a
n

d
 

1 35.365915, -76.159581 4   

1 22-Jan-18 - - - - - - - 0 No bats captured 

2 23-Jan-18 - - - - - 2 - 2   

3 19-Feb-18 - 1 1 1 - 1 - 4   

4 20-Feb-18 - 1 - - - 7 - 8   

5 21-Feb-18 - - 1 - - 9 - 10   

6 22-Feb-18 1 - - - - 6 - 7   

2 35.376494, -76.157733 3   

1 22-Jan-18 - - - - - - - 0 No bats captured 

2 23-Jan-18 - - - - - - - 0 No bats captured 

3 19-Feb-18 - - - - - - - 0 No bats captured 

4 20-Feb-18 - - - - - 1 - 1   

5 22-Feb-18 - - - - - 1 - 1   

3 35.40009, -76.11625 3   

1 22-Jan-18 - - - 1 - - - 1   

2 23-Jan-18 - - 1 - - - - 1   

3 14-Feb-18 - - - - - - - 0 No bats captured 

4 15-Feb-18 - - 1 2 - - - 3   

5 16-Feb-18 - - - 1 - - - 1   

6 17-Feb-18 - - - - - - - 0 No bats captured 

 

 



 

 

Table 7 (continued). Mist-net capture summary for the NCDOT Fall 2017/Winter 2018 Northern-long Eared Bat Research Project, Dare and Hyde counties, North Carolina (follows NCDOT 2016). 
S

tu
d

y
 

A
re

a 

Site No. Lat, Long Clutter 
Community 

types 
Night Date CORRAF EPTFUS LASBOR LASSEM MYOSEP NYCHUM PERSUB Total Notes 

G
u

ll
 R

o
ck

 G
am

e
 L

a
n

d
 

4 35.39989, -76.10429 4   

1 22-Jan-18 - - - 1 - - - 1   

2 23-Jan-18 - - 1 - - - - 1   

3 14-Feb-18 - - - - - - - 0 No bats captured 

4 15-Feb-18 - - - - - 1 - 1   

5 16-Feb-18 - - - - - - - 0 No bats captured 

6 17-Feb-18 - - - - - - - 0 No bats captured 

5 35.363014, -76.156731 4   1 23-Feb-18 - - - - - - - 0 No bats captured 

  

      
GRAND 
TOTAL 

9 42 24 9 17 51 1 153  

 

 
 

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 NLEB capture 

indicates survey cancellation 

 
Clutter visually evaluated for surrounding forest: 1 = <10% cover, 2 = 10-39% cover, 3 = 40-75% cover, 4 = >75% cover; Orange highlighted cells = Site closed due to weather conditions; Yellow highlighted cells = MYOSEP captures; NR = Non-Reproductive; Grand Total = Total captures between all sites 
Community Type:  NWHF = Nonriverine Wet Hardwood Forest, NSF = Nonriverine Swamp Forest, TCGS = Tidal Cypress Gum Swamp, PPW = Pond Pine Woodland, PP = Pine Plantation, MMHF = Mesic Mixed Hardwood Forest, CPBHF = Coastal Plain Bottomland Hardwood Forest, Cypress-Gum 
Swamp 



 

 

Table 8. Summary of radiotracking efforts and emergence counts conducted during the NCDOT Fall 2017/Winter 2018 Northern Long-eared Bat Research Project, Dare County, North Carolina (follows 
NCDOT 2016). 

NLEB 
Sex/Freq. 

Band 
No. 

Dates 
Tracked 

Habitat Classification Tree species 
Roost 

No. 
Lat, Long 

Roost 
Dates 

Emergence Surveys Temp 
During 

Emergence 
(F) 

Notes 
Date 

Observed 
Emerging 

M/.063 
CC14

51 
16 Nov 2017 - 
15 Dec 2017 

CYPRESS--GUM SWAMP (BLACKWATER 
SUBTYPE) - stunted and lacking Taxodium 

distichum 
Nyssa aquatica 1 (RT900) 35.830613,-75.906914  

November 
16, 2017 

November 
16, 2017 

Yes 55   

CYPRESS--GUM SWAMP (BLACKWATER 
SUBTYPE) with small presence of POND PINE 

WOODLAND (NORTHERN SUBTYPE) 
Acer rubrum 2 (RT14) 35.83088,-75.90517 

November 
17, 2017 

November 
17, 2017 

No 45   

CYPRESS--GUM SWAMP (BLACKWATER 
SUBTYPE) with small presence of POND PINE 

WOODLAND (NORTHERN SUBTYPE) 
Acer rubrum 3 (RT422) 35.83085, -75.90514 

November 
18, 2017 

November 
18, 2017 

Yes 62   

PEATLAND ATLANTIC WHITE CEDAR FOREST  Nyssa aquatica  4 (RT17) 35.83055, -75.90617 
November 
19, 2017 

November 
20, 2017 

No 46   

BLACKWATER BOTTOMLAND HARDWOODS 
(HIGH SUBTYPE) 

Liquidambar 
styraciflua 

5 (RT21) 35.82955, -75.90286 
 November 

20-21, 
2017 

November 
21, 2017 

Yes 59 
Too dark to see bat, only heard 

it leave.  

CYPRESS--GUM SWAMP (BLACKWATER 
SUBTYPE) with small presence of POND PINE 

WOODLAND (NORTHERN SUBTYPE) 
Nyssa biflora 6 (RT431) 35.8319, -75.90649 

November 
22, 2017 

November 
22, 2017 

Yes 54   

PEATLAND ATLANTIC WHITE CEDAR FOREST  Nyssa biflora 7 (RT437) 35.83042, -75.90627 
November 

23-29, 
2017 

November 
29, 2017 

Yes 57   

PEATLAND ATLANTIC WHITE CEDAR FOREST  
Chamacyparis 

thyoides 
8 (RT983) 35.83047, -75.90634 

November 
30-

December 
12, 2017 

November 
30, 2017 

No 55   

CYPRESS--GUM SWAMP (BLACKWATER 
SUBTYPE) lacking Taxodium distichum 

Nyssa biflora 9 (RT678) 35.83104, -75.90641 
December 

14-15, 
2017 

December 
14, 2017 

No unk   

 

 

 

 

 

 

 



 

 

Table 8 (continued). Summary of radiotracking efforts and emergence counts conducted during the NCDOT Fall 2017/Winter 2018 Northern Long-eared Bat Research Project, Dare County, North 
Carolina (follows NCDOT 2016). 

NLEB 
Sex/Freq 

Band 
No. 

Dates 
Tracked 

Habitat Classification Tree species Roost No. Lat, Long Roost Dates 

Emergence Surveys Temp 
During 

Emergence 
(F) 

Notes 
Date 

Observed 
Emerging 

F/.603 
NCDOT

1630 

16 Nov 
2017 - 6 

Dec 2017 

Mix of BAY FOREST/CYPRESS--GUM SWAMP 
(BLACKWATER SUBTYPE) with a lack of Taxodium 

distichum (possibly logged) 
Nyssa aquatica 1 (RT891) 35.82943, -75.90072 

November 
16, 2017 

November 
16, 2017 

Yes 55   

Mix of BAY FOREST/CYPRESS--GUM SWAMP 
(BLACKWATER SUBTYPE) with a lack of Taxodium 

distichum (possibly logged) 
Nyssa aquatica 2 (RT32) 35.82902, -75.90145 

November 
17-18, 2017 

November 
17, 2017 

No 45   

Mix of BAY FOREST/CYPRESS--GUM SWAMP 
(BLACKWATER SUBTYPE) with a lack of Taxodium 

distichum (possibly logged) 
Nyssa aquatica  3 (RT33) 35.82909, -75.90138 

November 
19-21, 2017 

November 
20, 2017 

No 47   

Mix of BAY FOREST/CYPRESS--GUM SWAMP 
(BLACKWATER SUBTYPE) with a lack of Taxodium 

distichum (possibly logged) 
Nyssa biflora 4 (RT438) 35.82840, -75.90140 

November 
22-28, 2017 

November 
22, 2017 

Yes 56   

Mix of BAY FOREST/CYPRESS--GUM SWAMP 
(BLACKWATER SUBTYPE) with a lack of Taxodium 

distichum (possibly logged) 
Nyssa sylvatica  5 (RT982) 35.82846, -75.90149 

November 
29, 2017 

November 
29, 2017 

No 53   

Mix of BAY FOREST/PEATLAND ATLANTIC WHITE CEDAR 
FOREST  

Chamaecyparis 
thyoides 

6 (RT255) 35.83206, -75.89288 

November 
30 - 

December 
5, 2017 

November 
30, 2017 

Yes 55 
Known to leave only due to 

telemetry 

Mix of BAY FOREST/CYPRESS--GUM SWAMP 
(BLACKWATER SUBTYPE) with a lack of Taxodium 

distichum (possibly logged) 

Liquidambar 
styraciflua 

7 (RT259) 35.8284, -75.90154 
December 

6, 2017 
  

    
  

(Possibly) Mix of BAY FOREST/PEATLAND ATLANTIC 
WHITE CEDAR FOREST  

  
Triangulated 

point 
35.83660, -75.8914 7-Dec-18       

Transmitter weak, crews were 
unable to access this roost 

before transmitter died on Dec 
11th.  Habitat closest to RT255 

which is Bay Forest 

 

 

 

 

 

 



 

 

Table 8 (continued). Summary of radiotracking efforts and emergence counts conducted during the NCDOT Fall 2017/Winter 2018 Northern Long-eared Bat Research Project, Dare County, North 
Carolina (follows NCDOT 2016). 

NLEB 
Sex/Freq. 

Band 
No. 

Dates 
Tracked 

Habitat Classification 
Tree 

species 
Roost 

No. 
Lat, Long Roost Dates 

Emergence Surveys Temp 
During 

Emergence 
(F) 

Notes 
Date 

Observed 
Emerging 

M/.664 CC1700 
16 - 25 

November 
2017 

Mix of POND PINE WOODLAND (TYPIC 
SUBTYPE)/CYPRESS--GUM SWAMP 

(BLACKWATER SUBTYPE) 

Nyssa 
aquatica 

1 (RT762) 35.83041, -75.90387 
November 16, 

2017 
November 16, 

2017 
Yes 55   

Mix of POND PINE WOODLAND (TYPIC 
SUBTYPE)/CYPRESS--GUM SWAMP 

(BLACKWATER SUBTYPE) 

Nyssa 
aquatica 

2 (RT16) 35.83047, -75.90382 
November 17-18 

22-25, 2017 
November 18, 

2017 
Yes 62   

Mix of POND PINE WOODLAND (TYPIC 
SUBTYPE)/CYPRESS--GUM SWAMP 

(BLACKWATER SUBTYPE) 

Nyssa 
aquatica 

3 (RT406) 35.83018, -75.90417 
November 19, 

2017 
November 19, 

2017 
No 55 

could see antenna in tree but bat Did not 
emerge.  

Mix of POND PINE WOODLAND (TYPIC 
SUBTYPE)/CYPRESS--GUM SWAMP 

(BLACKWATER SUBTYPE) 

Nyssa 
bicolor 

4 (RT19) 35.83036, -75.90395 
November 20-21 

,2017 
November 20, 

2017 
No 47 Bat did not emerge  

M/.722 CC2103 

11 
November 
2017- 16 

December 
207 

PEATLAND ATLANTIC WHITE CEDAR 
FOREST/CYPRESS--GUM SWAMP 

(BLACKWATER SUBTYPE) 

Nyssa 
aquatica 

1 (RT439) 35.80868, -75.88013 
November 19-25, 

2017 
November 28, 

2017 
No 60   

PEATLAND ATLANTIC WHITE CEDAR 
FOREST/CYPRESS--GUM SWAMP 

(BLACKWATER SUBTYPE) 

Nyssa 
biflora 

2 (RT432) 35.80732, -75.87968 
November 26-28, 

2017 
November 28, 

2017 
Yes 60   

PEATLAND ATLANTIC WHITE CEDAR 
FOREST/CYPRESS--GUM SWAMP 

(BLACKWATER SUBTYPE) 

Persea 
palustris 

3 (RT254) 35.80732, -75.87929 
November 29- 

December 3, 2017 
November 29, 

2017 
No 60   

PEATLAND ATLANTIC WHITE CEDAR 
FOREST/CYPRESS--GUM SWAMP 

(BLACKWATER SUBTYPE) 

Nyssa 
biflora 

4 (RT986) 35.80766, -75.88069 
December 4-16, 

2017 
December 4, 2017 No 57   

 

 

 

 

 

 



 

 

Table 8 (continued). Summary of radiotracking efforts and emergence counts conducted during the NCDOT Fall 2017/Winter 2018 Northern Long-eared Bat Research Project, Dare County, North 
Carolina (follows NCDOT 2016). 

NLEB 
Sex/
Freq. 

Band 
No. 

Dates 
Tracked 

Habitat Classification Tree species 
Roost 

No. 
Lat, Long Roost Dates 

Emergence Surveys Temp 
During 

Emergence 
(F) 

Notes 
Date 

Observed 
Emerging 

F/.12
4 

CC1453 

19 
November 
2017 - 11 
December 

2017 

CYPRESS--GUM SWAMP (BLACKWATER SUBTYPE) lacking Taxodium 
distichum  

Cyrilla racemiflora  1 (RT405) 35.83033, -75.90427 
November 19, 

2017 
November 19, 

2017 
No 55   

CYPRESS--GUM SWAMP (BLACKWATER SUBTYPE) lacking Taxodium 
distichum  

Liquidambar 
styraciflua 

2 (RT23) 35.82884, -75.90401 
November 20- 

December 1, 2017 
November 28, 

2017 
No 61   

CYPRESS--GUM SWAMP (BLACKWATER SUBTYPE) lacking Taxodium 
distichum  

Nyssa biflora 3 (RT984) 35.82859, -75.90394 December 2, 2017 
December 2, 

2017 
No 54   

CYPRESS--GUM SWAMP (BLACKWATER SUBTYPE) lacking Taxodium 
distichum  

Nyssa biflora  4 (RT440) 35.82973, -75.90432 
December 3-5, 

2017 
December 3, 

2017 
No 54   

CYPRESS--GUM SWAMP (BLACKWATER SUBTYPE) lacking Taxodium 
distichum with small presence of BAY FOREST  

Persea borbonia 5 (RT991) 35.83078, -75.90424 December 6, 2017 
December 12, 

2017 
No 49   

CYPRESS--GUM SWAMP (BLACKWATER SUBTYPE) lacking Taxodium 
distichum  

Nyssa aquatica 6 (RT260) 35.82977, -75.90422 
December 7-11, 

2017 
December 12, 

2017 
No 51   

M/.7
83 

CC1691 

22 
November 
2017 - 19 
December 

2017 

PEATLAND ATLANTIC WHITE CEDAR FOREST/CYPRESS--GUM 
SWAMP (BLACKWATER SUBTYPE) lacking Taxodium distichum 

Nyssa biflora 1 (RT436) 35.82653, -75.90708 
November 22-23 

25, 2017 
November 22, 

2017 
No 54   

PEATLAND ATLANTIC WHITE CEDAR FOREST/CYPRESS--GUM 
SWAMP (BLACKWATER SUBTYPE) lacking Taxodium distichum 

Nyssa biflora 2 (RT22) 35.82672, -75.90592 
November 24, 

2017 
November 26, 

2017 
Yes 61   

PEATLAND ATLANTIC WHITE CEDAR FOREST/CYPRESS--GUM 
SWAMP (BLACKWATER SUBTYPE) lacking Taxodium distichum 

Nyssa sylvitica 3 (RT433) 35.82608, -75.90624 
November 26-28 

2017 
November 29, 

2017 
Yes 53   

PEATLAND ATLANTIC WHITE CEDAR FOREST/CYPRESS--GUM 
SWAMP (BLACKWATER SUBTYPE) lacking Taxodium distichum 

Nyssa biflora 4 (RT985) 35.82605, -75.90625 
December 2-6, 12, 

15, 2017 
December 2, 

2017 
No 56   

PEATLAND ATLANTIC WHITE CEDAR FOREST/CYPRESS--GUM 
SWAMP (BLACKWATER SUBTYPE) lacking Taxodium distichum 

Nyssa biflora 5 (RT261) 35.82682, -75.90633 
December 7-11, 13, 

16, 17, 2017 
December 12, 

2017 
No 49   

M/.9
05 

CC0100 
8 - 20 

February 
2018 

CYPRESS--GUM SWAMP (BLACKWATER SUBTYPE) with small 
presence of BLACKWATER BOTTOMLAND HARDWOODS 

(EVERGREEN SUBTYPE) 
Taxodium distichum 1(RT745) 35.83596, -75.90999 

February 8-11, 14, 
15, 2018 

February 15, 
2018 

Yes 67   

CYPRESS--GUM SWAMP (BLACKWATER SUBTYPE) with small 
presence of BLACKWATER BOTTOMLAND HARDWOODS 

(EVERGREEN SUBTYPE) 
Nyssa biflora 2(RT444) 35.83576, -75.90903 

February 12, 16, 
2018 

February 16, 
2018 

Yes 68   

CYPRESS--GUM SWAMP (BLACKWATER SUBTYPE) with small 
presence of BLACKWATER BOTTOMLAND HARDWOODS 

(EVERGREEN SUBTYPE) 
Pinus Taeda 3(RT265) 35.83503, -75.90903 

February 17-19, 
2018  

February 17, 
2018 

No 48   

CYPRESS--GUM SWAMP (BLACKWATER SUBTYPE) with small 
presence of BLACKWATER BOTTOMLAND HARDWOODS 

(EVERGREEN SUBTYPE) 
Nyssa biflora 4(RT443) 35.83583, -75.90934 February 20, 2018 

February 20, 
2018 

Yes 71   

 

 



 

 

Table 8 (continued). Summary of radiotracking efforts and emergence counts conducted during the NCDOT Fall 2017/Winter 2018 Northern Long-eared Bat Research Project, Dare County, North 
Carolina (follows NCDOT 2016). 

NLEB 
Sex/Fr

eq. 

Band 
No. 

Dates 
Tracked 

Habitat Classification Tree species Roost No. Lat, Long Roost Dates 

Emergence Surveys Temp 
During 

Emergenc
e (F) 

Notes 
Date 

Observed 
Emerging 

M/.741 CC2110 

20 
February - 
14 March 

2018 

PEATLAND ATLANTIC WHITE CEDAR FOREST/CYPRESS--
GUM SWAMP (BLACKWATER SUBTYPE) 

Persea 
palustris 

1(RT441) 35.80597, -75.89193 February 20, 2018 
February 20, 

2018 
Yes 70   

PEATLAND ATLANTIC WHITE CEDAR FOREST/CYPRESS--
GUM SWAMP (BLACKWATER SUBTYPE)  

  RT 679 35.80420, -75.89126 February 21, 2018 
February 21, 

2018 
no 51   

PEATLAND ATLANTIC WHITE CEDAR FOREST Nyssa aquatica 2(RT681) 35.80658, -75.89281 February 22, 2018 
February 22, 

2018 
Yes 63   

CYPRESS--GUM SWAMP (BLACKWATER SUBTYPE) with 
abundant Persea paulstris (possibly part BAY FOREST) 

Persea 
palustris 

3(RT682) 35.80876, -75.88693 
February 23-24, 27, March 

1-7, 8-14, 2018 
February 24, 

2018 
Yes 67   

PEATLAND ATLANTIC WHITE CEDAR FOREST/CYPRESS--
GUM SWAMP (BLACKWATER SUBTYPE) 

Nyssa sp. 4(RT435) 35.80470, -75.89054 February 25, 2018 
February 25, 

2018 
Yes 72   

PEATLAND ATLANTIC WHITE CEDAR FOREST/CYPRESS--
GUM SWAMP (BLACKWATER SUBTYPE) 

Nyssa biflora 5(RT463) 35.80611, -75.89225 February 26, March 7, 2018 March 7, 2018 No 51   

M/.302 CC0711 

20 
February - 
15 March 

2018 

CYPRESS--GUM SWAMP (BLACKWATER 
SUBTYPE)/PEATLAND ATLANTIC WHITE CEDAR FOREST 

Nyssa biflora 1 (RT445) 35.79812, -75.87817 February 20, 2018 
February 20, 

2018 
Yes 61   

CYPRESS--GUM SWAMP (BLACKWATER 
SUBTYPE)/PEATLAND ATLANTIC WHITE CEDAR FOREST 

Nyssa biflora 2 (RT266) 35.79848, -75.87881 February 21-23, 28, 2018 
February 21, 

2018 
Yes 69   

CYPRESS--GUM SWAMP (BLACKWATER 
SUBTYPE)/PEATLAND ATLANTIC WHITE CEDAR FOREST 

Persea 
palustris 

3 (RT743) 35.79844, -75.87887 February 24, 2018 
February 24, 

2018 
Yes     

CYPRESS--GUM SWAMP (BLACKWATER 
SUBTYPE)/PEATLAND ATLANTIC WHITE CEDAR FOREST 

Acer rubrum 4 (RT477) 35.79849, -75.87904 February 25-27, 2018 
February 25, 

2018 
Yes 70   

CYPRESS--GUM SWAMP (BLACKWATER 
SUBTYPE)/PEATLAND ATLANTIC WHITE CEDAR FOREST 

Acer rubrum 5 (RT464) 35.79818,-75.87799 March 1-15, 2018 March 7, 2018 Yes 51   

F/.182 CC2112 

21 
February - 
12 March 

2018 

PEATLAND ATLANTIC WHITE CEDAR FOREST Nyssa biflora 1 (RT264) 35.83464, -75.9159 February 21-24, 2018 
February 21, 

2018 
Yes 68   

PEATLAND ATLANTIC WHITE CEDAR FOREST Acer rubrum 2 (RT475) 35.83469, -75.91602 February 25, 2018 
February 25, 

2018 
Yes 70   

BLACKWATER BOTTOMLAND HARDWOODS (HIGH 
SUBTYPE) 

Pinus taeda 3 (RT890) 35.79953, -75.77714 March 5-12, 2018 March 7, 2018 Yes 51   

F/.124 CC0723 

22 
February - 
12 March 

2018 

Close to RT459 (BAY FOREST)  

  

Triangluated 
point 

35.8065880, -
75.9566650 

February 25, 2018       
could not 

access 

 Not close to any known RT, habitat from google earth 
on edge of inundated open water 

Triangluated 
point 

35.8189000, -
75.7565990 

March 5, 2018       
could not 

access 

F/.243 CC1056 

23 
February - 
15 March 

2018 

Bay Forest 
Magnolia 
virginiana 

1 (RT459)  35.80433, -75.96962 
26 February - 15 March 

2018 
28-Feb-18 No 60   
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Additional Report Figures
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Figure 2. Survey sites sampled at the Alligator River National Wildlife Refuge Study Area during the Fall 2017/Winter 2018 NCDOT Northern Long-eared Bat Research Project, Dare county, North Carolina. 
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Figure 3. Survey sites sampled at the Gull Rock Game Land Study Area during the Fall 2017/Winter 2018 NCDOT Northern Long-eared Bat Research Project Hyde County, North Carolina. 
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Figure 4. All roost trees located at the Alligator River National Wildlife Refuge Study Area during the Fall 2017 Survey Period of the NCDOT Northern Long-eared Bat Research Project, Dare county, North Carolina.
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Figure 6. Roost trees located for bat 172.063 at the Alligator River National Wildlife Refuge Study Area during the Fall 2017 Study Period of the NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina. 
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Figure 7. Roost trees located for bat 172.603 at the Alligator River National Wildlife Refuge Study Area during the Fall 2017 Study Period of the NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina. 
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Figure 8. Roost trees located for bat 172.664 at the Alligator River National Wildlife Refuge Study Area during the Fall 2017 Study Period of the NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina. 
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Figure 9. Roost trees located for bat 172.722 at the Alligator River National Wildlife Refuge Study Area during the Fall 2017 Study Period of the NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina. 
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Figure 10. Roost trees located for bat 172.124 at the Alligator River National Wildlife Refuge Study Area during the Fall 2017 Study Period of the NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina. 
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Figure 11. Roost trees located for bat 172.783 at the Alligator River National Wildlife Refuge Study Area during the Fall 2017 Study Period of the NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina. 
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Figure 12. Roost trees located for bat 172.905 at the Alligator River National Wildlife Refuge Study Area during the Winter 2018 Study Period of the NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina. 
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Figure 13. Roost trees located for bat 172.741 at the Alligator River National Wildlife Refuge Study Area during the Winter 2018 Study Period of the NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina.  
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Figure 14. Roost trees located for bat 172.302 at the Alligator River National Wildlife Refuge Study Area during the Winter 2018 Study Period of the NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina. 
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Figure 15. Roost trees located for bat 172.182 at the Alligator River National Wildlife Refuge Study Area during the Winter 2018 Study Period of the NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina. 
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Figure 16. Estimated roost locations from aerial searches for bat 172.124(b) at the Alligator River National Wildlife Refuge Study Area during the Winter 2018 Study Period of the NCDOT Northern Long-eared Bat Research Project, Dare 
County, North Carolina.
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Figure 17. Roost trees located for bat 172.243 at the Alligator River National Wildlife Refuge Study Area during the Winter 2018 Study Period of the NCDOT Northern Long-eared Bat Research Project, Dare County, North Carolina. 
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Appendix C 
Completed Mist-Netting Datasheets 



























































































































































































































































































































































































 

 

 

Appendix D 
Photographs of Mist-Nets 
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Winter 2017-2018 Mist-Net Site Photographs 
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Appendix E 
Photographs of Captured Myotis septentrionalis 

 



1 
 

Captured Northern Long-Eared Bats (Myotis septentrionalis)  
 

                    

  NCDOT1630, Site ARNWR01, November 15, 2017         CC1700, Site ARNWR01, November 15, 2017  

   

  CC1451, Site ARNWR02, November 15, 2017       CC1453, Site ARNWR03, November 18, 2017 



2 
 

Captured Northern Long-Eared Bats (Myotis septentrionalis) 
 

                  

    CC2103, Site ARNWR05, November 18, 2017 (Face)    CC2103, Site ARNWR05, November 18, 2017 (Foot)  

                                      

  CC1691, Site ARNWR04, November 21, 2017 (Face)    CC1691, Site ARNWR04, November 21, 2017 (Foot)  



3 
 

Captured Northern Long-Eared Bats (Myotis septentrionalis) 
 

       

     CC2107, Site ARNWR06, November 21, 2017 (Face)   CC2107, Site ARNWR06, November 21, 2017 (Foot) 

                         

     CC0100, Site ARNWR01, February 7, 2018 (Face)         CC0100, Site ARNWR01, February 7, 2018 (Foot) 



4 
 

Captured Northern Long-Eared Bats (Myotis septentrionalis) 
 

                      

    CC0101, Site ARNWR06, February 15, 2018      CC2110, Site ARNWR05, February 19, 2018 (Face)  

                                     

       CC2110, Site ARNWR05, February 19, 2018 (Foot)    CC0711, Site ARNWR09, February 19, 2018  



5 
 

Captured Northern Long-Eared Bats (Myotis septentrionalis) 
 

                   

      CC1723, Site ARNWR03, February 19, 2018 (Face)   CC1723, Site ARNWR03, February 19, 2018 (Foot) 

                 

  CC2112, Site ARNWR11, February 20, 2018 (Face)   CC2112, Site ARNWR11, February 20, 2018 (Foot) 



6 
 

Captured Northern Long-Eared Bats (Myotis septentrionalis) 
 

                     

   CC0723, ARNWR12, February 21, 2018 (Face)          CC0723, ARNWR12, February 21, 2018 (Foot) 

                 

   CC1725, Site ARNWR09, February 22, 2018 (Face)         CC1725, Site ARNWR09, February 22, 2018 (Foot) 



7 
 

Captured Northern Long-Eared Bats (Myotis septentrionalis) 
 

          

      CC1056, Site ARNWR12, February 22, 2018 (Face)          CC1056, Site ARNWR12, February 22, 2018 (Foot) 

 



 

 

 

Appendix F 
Completed Roost Tree and Emergence Datasheets 

  

















































































































































































































































































































































































































 

 

 

Appendix G 
Photographs of Day Roosts  

  



Roost Tree Photos 

Organized by bat and date 

 

CC1451 (172.063) RT900; Roost Date November 16, 2017 

 

CC1451 (172.063) RT14; Roost Date November 17, 2017 



 

CC1451 (172.063) RT422; Roost Date November 18, 2017 

 

CC1451 (172.063) RT17; Roost Date November 19, 2017 



 

CC1451 (172.063) RT21; Roost Dates November 20-21, 2017 

 

CC1451 (172.063) RT431; Roost Date November 22, 2017 



 

CC1451 (172.063) RT437; Roost Dates November 23-29, 2017 

 

CC1451 (172.063) RT983; Roost Dates November 30 - December 12, 2017 



 

CC1451 (172.063) RT678; Roost Dates December 14-15, 2017 

 

NCDOT1630 (172.603) RT891; Roost Date November 16, 2017 



 

NCDOT1630 (172.603) RT32; Roost Dates November 17-18, 2017 

 

NCDOT1630 (172.603) RT33; Roost Dates November 19-21, 2017 

 



 

NCDOT1630 (172.603) RT438; Roost Dates November 22-28, 2017 

 

NCDOT1630 (172.603) RT982; Roost Date November 29, 2017 



 

NCDOT1630 (172.603) RT255; Roost Dates November 30 - December 5, 2017 

 

NCDOT1630 (172.603) RT259; Roost Date December 6, 2017 



 

CC1700 (172.664) RT762; Roost Dates November 16, 2017 

 

CC1700 (172.664) RT16; Roost Date November 17-18, 22-25, 2017 



 

CC1700 (172.664) RT406; Roost Date November 19, 2017 

Transmitter 

Antenna 



 

CC1700 (172.664) RT19; Roost Date November 20-21, 2017 

 

CC1453 (172.124) RT405; Roost Date November 19, 2017 



 

CC1453 (172.124) RT23; Roost Dates November 20- December 1, 2017 

 

CC1453 (172.124) RT984; Roost Date December 2, 2017 



 

CC1453 (172.124) RT440; Roost Dates December 3-5, 2017 

 

CC1453 (172.124) RT991; Roost Date December 6, 2017 



 

CC1453 (172.124) RT260; Roost Dates December 7-11, 2017 

 

CC2103 (172.722) RT439; Roost Dates November 19-25, 2017 



 

CC2103 (172.722) RT432; Roost Dates November 26-28, 2017 

 

CC2103 (172.722) RT254; Roost Dates November 29- December 3, 2017 



 

CC2103 (172.722) RT986; Roost Dates December 4-16, 2017 

 

CC1691 (172.783) RT436; Roost Dates November 22-23 & 25, 2017 



 

CC1691 (172.783) RT22; Roost Date November 24, 2017 

 

CC1691 (172.783) RT433; Roost Dates November 26-28, 2017 



 

CC1691 (172.783) RT985; Roost Dates December 2-6, 12, 15, 2017 

 

CC1691 (172.783) RT261; Roost Dates December 7-11, 13, 16-17, 2017 



 

CC0100 (172.905) RT745; Roost Dates February 8-11 & 14-15, 2018 

 

CC0100 (172.905) RT444; Roost Dates February 12, 16, 2018 



 

CC0100 (172.905) RT265; Roost Dates February 17-19, 2018 

 

CC0100 (172.905) RT443; Roost Date February 20, 2018 



 

CC2110 (172.741) RT441; Roost Date February 20, 2018 

 

CC2110 (172.741) RT679; Roost Date February 21, 2018 



 

CC2110 (172.741) RT681; Roost Date February 22, 2018 

 

CC2110 (172.741) RT682; Roost Dates February 23-24, 27 & March 1-7, 8-14, 2018 



 

CC2110 (172.741) RT435; Roost Date February 25, 2018 

 

CC2110 (172.741) RT463; Roost Date February 26 & March 7, 2018 



 

CC0711 (172.302) RT445; Roost Date February 20, 2018 

 

CC0711 (172.302) RT266; Roost Date February 21-23, 28, 2018 



 

CC0711 (172.302) RT743; Roost Date February 24, 2018 

 

CC0711 (172.302) RT477; Roost Dates February 25-27, 2018 



 

CC0711 (172.302) RT464; Roost Dates March 1-15, 2018 

 

CC2112 (172.182) RT264; Roost Dates February 21-24, 2018 

 



 

CC2112 (172.182) RT475; Roost Date February 25, 2018 

 

CC2112 (172.182) RT890; Roost Dates March 5-12, 2018 

Transmitter 

Antenna 



 

CC1056 (172.243) RT459; Roost Dates 26 February- 15 March 2018 



 

 

 

 
Appendix H 

Laboratory Report Detailing the Results of White-nose 
Syndrome Analysis 



DIAGNOSTIC SERVICES SECTION  FINAL REPORT 
 
SOUTHEASTERN COOPERATIVE WILDLIFE   CASE NUMBER CC17-757 A-H                 
   DISEASE STUDY (SCWDS)     DATE RECEIVED   December 13, 2017    
COLLEGE OF VETERINARY MEDICINE   DATE OF REPORT  January 5, 2018 

THE UNIVERSITY OF GEORGIA 
ATHENS, GEORGIA 30602-7393 
TELEPHONE:  706-542-1741; FAX:  706-542-5865 
  
STATE    NC COUNTY    Dare AREA       Alligator River National Wildlife Refuge 
 
SPECIES (NO.)                 * 

 
SEX        * 

 
AGE         *  

 
WEIGHT         *      

                                                                                                                                                                                       
* 

Bat NCWRC# Species Sex Age Weight (g) 
A CC1451 MYSE Male Adult 8 

B NCDOT1630 MYSE Female Adult 9.25 

C CC1700 MYSE Male Adult 8 

D CC1689 PESU Male Adult 6.75 

E CC2103 MYSE Male Adult 8.75 

F CC1453 MYSE Female Adult 8.5 

G CC1691 MYSE Male Adult 7.5 

H CC2107 MYSE Male Adult 8.25 

 
CASE HISTORY:  Refrigerated skin swabs from eight adult bats were submitted by Ms. Theresa Wetzel of 
Copperhead Environmental Consulting (Paint Lick, Kentucky), on behalf of Dr. Maria Palamar of the North Carolina 
Wildlife Resources Commission.  These swabs were collected from bats during mist net exercises between 
November 15 and 21, 2017.  They were shipped to SCWDS on December 12, 2017, for white nose syndrome 
(WNS) testing.  They were received on December 13, 2017, and processed the same day.   
   
FINAL DIAGNOSIS: Pseudogymnoascus destructans not detected (A-H) 
 
MYCOLOGY:  Skin swabs from bats A-H were submitted to the SCWDS Mycology Laboratory for WNS testing via 
polymerase chain reaction assay. No evidence of infection with Pseudogymnoascus destructans, the causative fugal 
agent of WNS, was detected in any of the samples.   
 
COMMENTS:  Pseudogymnoascus destructans was not detected in any of the samples.  
 
Receipt of the submission was reported to Ms. Wetzel and Dr. Palamar on December 13, 2017. A final update was 
provided on January 4, 2018. All communication took place via electronic mail.  
 
WILDLIFE IMPLICATIONS: None. 
 
PUBLIC HEALTH IMPLICATIONS: None. 
 
DOMESTIC ANIMAL IMPLICATIONS: None. 
 

 
 
DIAGNOSTICIAN _________________________ SUPERVISOR ___________________________ 

           John A. Bryan, II, DVM, MS                    John R. Fischer, DVM, PhD 
 
 
DISTRIBUTION:  SCWDS File, Palamar, Wetzel   
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