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1.0 PROJECT DESCRIPTION 

The North Carolina Department of Transportation (NCDOT) contracted with Three Oaks 
Engineering (Three Oaks) to assist in conducting part of a research study of the federally 
Threatened northern long-eared bat (Myotis septentrionalis; NLEB) in eastern North Carolina.  
The objective of this summer study was to determine the distribution of NLEB in eastern North 
Carolina.    
 
Three Oaks sampled six pre-determined locations with mist-nets while running an acoustic 
detector near each mist-net site (grouping of mist-nets).  NCDOT coordinated sampling locations 
with state and federal resource agencies to avoid duplicating efforts.  All locations addressed in 
this report were situated in north central or northeastern North Carolina.  This report includes 
results of the second phase of the overall Eastern NC NLEB Programmatic Agreement research 
project, designated “Phase 2.” This research project was developed to occur over five years to 
collect data on the distribution, habitat characteristics and behavior of NLEB in eastern NC. 
Phase 2 surveys occurred during the summer of 2016 from May to August. 

Survey work occurred during the summer of 2016, with the goal of catching the target species, 
NLEB.  Surveys were conducted within suitable summer roosting and foraging habitat for NLEB.  
All surveys were conducted by a qualified bat biologist with current US Fish and Wildlife Service 
(USFWS) and NC Wildlife Resources Commission (NCWRC) permits (Section 4.0 Investigator 
Qualifications).   

2.0 METHODS 

This section describes the methods used to perform habitat assessments, surveys, and detailed 
acoustic analysis.  Survey methodology followed procedures and protocols set forth by the 
NCDOT project scope and the Standardization for NLEB Research document provided by NCDOT 
(2016).  All surveys performed were consistent with the protocols stipulated in the National 
White Nose Syndrome Decontamination Protocol (USFWS 2016b), North Carolina’s White-nose 
Syndrome (WNS) Surveillance and Response Plan (NCWRC 2013), USFWS Guidance and 
Justification for Decontamination in North Carolina (USFWS 2016c), and the NCDOT WNS 
Decontamination Protocol (NCDOT 2014).   

For the purpose of this study, a maximum of 36 calendar nights of mist-netting were to be 
conducted, with six nights of netting at each of six locations.  The locations were:  

 Lee Game Land (aka CP&L or Duke Energy-Progress Game Land), Lee County† 

 Palmetto Peartree Preserve (P3), Tyrrell County‡ 

 Howell Woods Environmental Learning Center, Johnston County* 

 Roanoke River Game Land, Martin County* 

 Chowan Swamp Game Land, Hertford County† 

 Medoc Mountain State Park, Halifax County* 
 
*-sites with no previous survey work 
†-sites with previous acoustic survey work in 2015 
‡-site with previous acoustic & mist-net survey work in 2015  
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2.1 Habitat Characterization 

As noted in Section 3.0, several locations had not previously been surveyed.  An initial desktop-
GIS assessment was performed using the latest orthoimagery to determine potential mist-
netting sites for NLEB at each new location.  (A location was considered new if NCDOT 
contractors had not previously conducted field work in 2015.) 

At each survey site, the habitat was described.  The natural community type was characterized 
using the Classification of the Natural Communities of North Carolina, Fourth Approximation 
(Schafale 2012).   

Habitat in the survey area was scored by selecting one from each of the following:  
1) Pine/Hardwood/Mixed 
2) Upland/Bottomland 
3) Managed (thinned, burned, or pine plantation)/Unmanaged  
4) Cutover/Immature forest/Mature forest 
5) Clutter* (Classifications 1-4)  

(1) Sparse/no, < 10% cover (ex: open for 40m in all directions) 
(2) Low, 10–39% cover (low clutter stands typically contain <6 or >95-year-old trees, 
example: microphone pointed outward from edge habitat) 
(3) Medium, 40–75% cover (medium clutter stands typically contain 70–100 year-old 
trees, example: at least 10-m wide travel corridor, fairly open above) 
(4) High, > 75% cover (high clutter stands typically contain 10–25 year-old trees, example: 
closed canopy & travel corridor < 10-m wide) 

6) Natural (>50% wooded)/Rural (>50% agricultural land)/Mixed (primary land use is not wooded 
or agricultural) 
 
*Clutter was characterized visually as an average cover of all strata for the forested area within 
the cone of reception for the bat detector microphone.   
 
Where NLEB were captured, additional habitat data were collected: forest basal area (m2/ha) 
was assessed using a 10-factor prism and canopy cover was assessed using a sighting tube at 10 
random locations within a 0.05-ha circular plot around each site (Cook et al. 1995, Ford et al. 
2006).   

2.2 Acoustic Surveys 

Acoustic surveys were performed to help determine the presence and/or absence of NLEB and 
overall bat activity at the site.  Bat detectors were deployed in high-quality foraging habitat near 
mist-net sites.  Sites within suitable habitat were chosen by the permitted biologist and the 
physical location and orientation of each bat detector was determined in the field such that high 
quality recordings of bat calls could be obtained, following the guidelines in NCDOT’s 
Standardization for NLEB Research (2016).  For locations where acoustic survey work had 
previously occurred (Lee County Game Land, Chowan Swamp, and P3), Three Oaks used 
previous acoustic sites to the extent practicable, especially targeting sites where potential NLEB 
calls were recorded in 2015.  Maps and shape files were provided for these sites by NCDOT. 
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An Anabat SD2 detector (Titley Electronics Pty. Ltd., Queensland, Australia) was deployed near 
each of the mist-net survey sites.  A stainless-steel microphone was attached to the bat detector 
via a cable.  The microphone was weatherproofed with a 1.5 inch PVC tube at a 45-degree bend, 
while the bat detector itself was placed in a Pelican case.   
 
A second SD2 bat detector was usually deployed near the bat work-up station to record the calls 
of hand-released bats and as a back-up to the main bat detector.  Bat detectors had been 
serviced within the last year to ensure they were functioning properly.   
 
Acoustic survey locations were recorded using a handheld GPS unit.  Bat detector microphones 
were placed at least 10 feet above the ground.  Detectors ran nightly for approximately five 
hours starting before sunset.  Three Oaks completed NCDOT acoustic data forms for all acoustic 
survey locations, and digital photographs were taken of each acoustic survey site and 
microphone placement (Appendix A).  Each time a bat detector was deployed in the field or 
retrieved, verification was made that it was functioning by rubbing two fingers together in front 
of the microphone and listening to the bat detector to ensure the sound was picked up.  Data 
were downloaded and reviewed daily to ensure that equipment was functioning properly.  
 
Detector locations were selected in the field with the goal of being able to sample potential 
foraging habitat for determining probable presence or absence of NLEB.  In general, the 
detector was placed to sample potential travel corridors and foraging areas such as dirt roads, 
utility corridors, or streams.  The detector was placed away from mist-nets and work stations to 
avoid extraneous noise.  Canopy gaps and smaller travel corridors were prioritized over larger 
flyways in an effort to capture the calls of forest interior species.  Edge habitat was utilized only 
when other potential travel corridors were not available.   
 
Where possible, detectors were placed to blend in with vegetative clutter and to listen out into 
a flyway.  Microphones were at least five feet from vegetation or other obstructions, with 
minimal vegetation within 33 feet in front of the microphone.  
 
Acoustic surveys were repeated if rainfall occurred for more than 30 minutes, wind speeds were 
sustained greater than nine miles/hour, or if equipment malfunctioned.  The natural community 
type was determined per Schafale (2012) for each acoustic site (Table 1). 

2.3 Acoustic Analysis 

Acoustic data were processed through two acoustic autoclassifier programs approved in the 
2016 Range-wide Indiana Bat Summer Survey Guidelines (USFWS 2016a):  Echoclass version 3.1 
and BatCall ID (BCID) version 2.7d.  Default settings were used for both programs.  Echoclass was 
operated using species set 1, which includes bat species occurring in North Carolina.  BCID was 
operated using the same set of species.  Call files identified as NLEB by both programs, and each 
file within five minutes prior to and five minutes after the NLEB files, were examined manually 
by an experienced bat biologist.  For each file tentatively identified as a NLEB by the 
autoclassifier programs or by qualitative review, a rationale was provided in support of the 
manual identification and reported in Table 1.  No filters were used for manual review of calls.  
When measuring slope and highest frequency for analyzing calls, the least fragmented pulses 
within a file were used.   
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A library of calls recorded from hand-released bats (captured during this project and elsewhere) 
was used as reference material, in addition to the call library provided by Titley Scientific.  
Representative sonograms of each file qualitatively determined to be a NLEB were prepared 
using screen shots to show call characteristics (Appendix B).  Each screen shot is shown at two 
views: compressed with selected manual cleaning in order to isolate the most representative 
pulses for analysis, and uncompressed.   
 
Species settings used for BCID and Echoclass processing included gray bat (Myotis grisescens), 
Indiana bat (Myotis sodalis), and small-footed bat (Myotis leibii).  None of these species is 
known to occur in central or eastern North Carolina.  Files attributed to these species by either 
autoclassifier were assumed to be false positives.   

2.4 Mist-net Surveys 

Surveys were conducted between May 9 and August 18, 2016.  The most suitable mist-net sites 
for capturing NLEB within each location were selected in the field by Three Oaks’ bat biologist, 
except in cases where sites had already been selected during the 2015 survey session by NCDOT 
contractors.  Three Oaks first reviewed these previously selected sites to determine if they could 
be used again.  Maps and shape files were provided for these previously selected sites from 
NCDOT.  There were three locations (Howell Woods, Medoc Mountain State Park, and Roanoke 
River Game Land) where acoustic or mist-net surveys had not been conducted yet, so scouting 
was conducted to locate sites.  A variety of community types were selected for sampling.  Sites 
were recorded using a handheld GPS unit.   
 
Three Oaks’ bat biologist determined the location and number of nets to set per calendar night 
using best professional judgement.  Net sites were placed in high quality foraging/roosting 
habitat within each study location.  Digital photographs were taken showing each net set 
placement (Appendix C).  Mist-net surveys followed methodologies as outlined by the USFWS 
2016 Range-Wide Indiana Bat Summer Survey Guidelines (USFWS 2016a) and the NCDOT 
document, Standardization for NLEB Research (2016).  Surveys were repeated if winds moved 
the nets more than 50 percent of the time, or if rain/fog persisted for 30 minutes or continued 
intermittently throughout the survey period.  Mist-netting did not take place if ambient air 
temperatures fell below 50° Fahrenheit. 
 
Nets were checked for bats every eight to ten minutes.  Data (e.g., bat captures, weather, 
habitat type) were recorded on waterproof NCDOT mist-netting data sheets (Appendix C).  For 
each bat capture, data collection included time of capture, species, age, sex, reproductive 
condition, weight, and right forearm length.  All bats were banded with a uniquely-numbered 
Porzana band on the right forearm (males) or left forearm (females).   
 
Nets remained open at least five hours a night unless the target species (NLEB) was captured.  
Netting and acoustic surveys were stopped at each location once a NLEB was captured.  Prior to 
release, NLEB were photographed (Appendix D) following techniques provided in the USFWS 
2016 Indiana bat survey guidelines, as were other Myotis species.  
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3.0 FINDINGS 

3.1 Habitat Characterization 

Natural community types at each mist-net site were as follows (communities may vary 
somewhat from acoustic survey sites): 

1. Lee County Game Land   
Site 1 - Piedmont Bottomland Forest (High Subtype) 
Site 2 - Piedmont Alluvial Forest 
Site 3 - Piedmont Alluvial Forest 
Site 4 - Piedmont Bottomland Forest (Low Typic Subtype) 

2. Palmetto Peartree Preserve  
Site 1* - Nonriverine Swamp Forest (Mixed subtype) 
Site 2* - Nonriverine Swamp Forest (Mixed subtype) 
Site 3* - Nonriverine Swamp Forest (Mixed subtype) 
Site 5 - Nonriverine Swamp Forest (Sweetgum subtype) 

3. Howell Woods 
Site 1 - Mesic Mixed Hardwood Forest 
Site 2 - Piedmont Bottomland Forest (High Subtype) 
Site 3 - Disturbed Pine Forest 
Site 4 - Piedmont Bottomland Forest (Low Typic Subtype) 

4. Roanoke River Game Land 
Site 1 - Brownwater Levee Forest (man-made) 
Site 2 - Brownwater Levee Forest & Cypress Gum Swamp 
Site 3 - Mesic Mixed Hardwood Forest (Coastal Plain Subtype) 

5. Chowan Swamp Game Land 
Site 1b* Brownwater Bottomland Hardwoods (High Subtype) 
Site 1b-NCDOT Mesic Mixed Hardwood Forest 
Site 1b-3Oaks Brownwater Bottomland Hardwoods (High Subtype) 
Site 2b* Mesic Mixed Hardwood Forest (Coastal Plain Subtype) 

6. Medoc Mountain State Park 
Site 1 - Mesic Mixed Hardwood Forest (Piedmont Subtype) 
Site 2 – Dry-mesic Oak-hickory Forest (Piedmont Subtype) 
Site 3 - Mesic Mixed Hardwood Forest (Piedmont Subtype) 

*site numbering system follows survey work conducted in 2015  

3.2 Acoustic Surveys  

Acoustic recordings were collected on 36 calendar nights.  Only two hours of recordings were 
made at Chowan Swamp Game Land on July 26th; the night ended early due to continuous fog.  
This night was made up at later date.  Only 4.5 nights of survey work occurred at Roanoke River 
Game Land due to a NLEB capture on June 28th.  An equipment failure with the primary bat 
detector occurred on June 22 (only a couple files were recorded).  The recordings from the 
secondary bat detector were substituted on this night.    
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Note that two survey sites in Lee County (1 and 3) were located based on proximity to acoustic 
survey sites from in 2015; sites 1 and 3 were also selected due to access issues at gated game 
land property.  The two sites, however, were later determined to be near, but not actually on, 
the Lee County Game Land.   
 
Bat detectors were set at sensitivity level 7 whenever possible; however, at some sites the 
sensitivity had to be reduced due to excessive insect noise.  The bat detector was occasionally 
moved from one night to another within a site; it was typically not moved more than 50 meters.  
Although clutter at each of the acoustic sites was rated as either high or medium, each site 
consisted of a forest opening or a gap beneath the forested canopy that would be suitable for a 
forest interior species to use as a flyway or foraging area.  A comprehensive list of acoustic 
survey sites and relevant data is provided in Table 1 (organized chronologically).  Data forms and 
photos for each acoustic set-up are provided in Appendix A.   

3.3 Acoustic Analysis  

Echoclass identified NLEB calls at each of the six locations surveyed.  Chowan Swamp and 
Roanoke River Game Lands had the most NLEB files, according to Echoclass (100 and 50, 
respectively), while Palmetto Peartree had only one NLEB file attributed to it (note that in 
Echoclass, a single file is not allowed to determine presence).  Overall, the main species 
identified was the eastern red bat (Lasiurus borealis), with a total of 1,014 files attributed to it.  
The species with the second most numerous call files identified was NLEB, with a total of 164 
files.  Eighteen nights were reported to have NLEB calls; 14 of those nights had an acceptable p 
value.   
 
BCID identified NLEB calls at four of the six locations.  Medoc Mountain State Park and Palmetto 
had no NLEB calls, while Lee County Game Land had only one NLEB file attributed to it.  Chowan 
Swamp and Roanoke River Game Lands had the most NLEB files, according to BCID (23 and 19, 
respectively).  Overall, the main species identified by BCID was the evening bat (Nycticeius 
humeralis), with a total of 413 files.  The species with the second most numerous files was the 
eastern red bat, with a total of 352 files.  Only 49 files were identified as NLEB calls.  Fifteen 
nights were reported to have NLEB calls, but only five of those nights had an acceptable p value.  
Note that the Seminole bat (Lasiurus seminolus) is not included as a species in either Echoclass 
or BCID, so some calls attributed to red bats are likely to be from Seminoles.   
 
During qualitative analysis, consistent spacing between pulses was used to identify feeding 
buzzes or the presence of a second bat.  The characteristic slope of a file (Sc) was determined 
using multiple pulses and selecting the least fragmented pulses within a file; this measurement 
is useful for differentiating some Myotis calls.  Differentiating NLEB calls from Southeastern bats 
(Myotis austroriparius) is a concern in eastern North Carolina.  Southeastern bats can have 
highly variable calls; some pulses may have more than one break in slope (appearing somewhat 
sigmoidal), while other pulses in the same call sequence have no break at all.  This variability 
was used to help distinguish the two species. 
 
During the manual review of NLEB calls identified by both autoclassifiers, some files could not be 
ruled out as NLEB despite a preponderance of fragmented pulses; however, the level of 
confidence for identifying these calls was not high.  Calls determined to be NLEB with a 
moderate level of confidence after manual review were based on seeing consistently steep, 
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nearly vertical pulses with little to no break in slope (Sc >200 octaves per second), a consistent 
characteristic frequency (Fc), a downward toe for each pulse, and high frequencies over 100 
kHz.  All files deemed to be NLEB based on manual review were done so with a moderate level 
of confidence.  
 
A higher level of confidence for the identification of NLEB calls could have been obtained if, in 
addition to the above characteristics, there was a long sequence of unfragmented pulses (10-20) 
with high frequencies well above 100 kHz and if the call appeared to be “quiet,” that is, the dots 
within each pulse were more widely spaced than for other species.  NLEB are slow fliers so a 
long call sequence of pulses can be indicative of the species.   
 
There were three locations where both autoclassifier programs identified the same files as 
NLEB: Chowan Swamp Game Land, Howell Woods, and Roanoke River Game Land.  Fifteen files 
matched; however, after manual review, only three were determined to be NLEB.  Manual 
review five minutes before and five minutes after the 15 matching files resulted in three 
additional files identified as NLEB, for a total of six NLEB files occurring across three nights (Table 
1).  Details of the qualitative analysis results are presented in Appendix B.  Echoclass and BCID 
failed to agree about any potential NLEB calls at the Roanoke River Game Land site where a 
NLEB was captured.   
 
Both autoclassifiers identified more Indiana bat calls than Southeastern bat calls.  Since quite a 
few Southeastern bats were captured and no Indiana bats were captured, it appears that both 
programs have a difficult time distinguishing the two species.  Some of this is to be expected, 
since the programs are intended to err on the conservative side when it comes to endangered 
species.  Unfortunately, Echoclass only identified one file as a Southeastern bat, compared to 49 
Indiana bat files; BCID identified 53 Southeastern bat files compared to 144 Indiana bats.  More 
reliable results could be obtained from BCID if extralimital species such as Indiana bats were 
excluded from the program’s analysis.  (Removing individual species is not possible in Echoclass.) 
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Table 1.  Acoustic Site Summary 

Loc. Site No. Lat, Long Community Type Date 2016 Start, End Times Hours 
Weather 

(low temp) 
# MYSE Files 

& Autoclassifier 
# MYSE Files  
Qualitative 

Notes 

Le
e 

C
o

u
n

ty
 G

am
e 

La
n

d
 

1 
35.567319,         
-79.055681 

Piedmont 
Bottomland Forest 

(High Subtype) 

5/9 
20:37 
 3:00 

6.3 
Humid  
66° F 

0 Echo 
1 BCID  

 

5/16 
20:39 
1:30 

4.8 
Partly 
cloudy  
53° F 

0 Echo 
0 BCID 

 
 

2 
35.54944,         

-79.049173 
Piedmont Alluvial 

Forest 

5/10 
20:30 
1:30 

5 Clear 59° F 
0 Echo 
0 BCID 

 
 

5/11 
20:30 
 1:30 

5 Clear 60° F 
2 Echo 
0 BCID 

 
 

3 
35.558877,        
-79.054237 

Piedmont Alluvial 
Forest 

5/18 
20:10  
1:30 

5.3 
Cloudy  
60° F 

1 Echo 
0 BCID 

 
  

4 
35.555268,       
-79.042984 

Piedmont 
Bottomland Forest 

(Typic Low 
Subtype) 

5/19 
20:40 
1:40 

5 
Cloudy  
58° F 

0 Echo 
0 BCID 

 

 

P
al

m
et

to
 P

ea
rt

re
e 

P
re

se
rv

e
 

1* 
35.984361,      
 -76.072562 

Nonriverine 
Swamp Forest 

(Mixed Subtype) 

6/7 
20:40 
1:45 

5 
Clear 
65° F 

0 Echo 
0 BCID 

 
 

6/8 
20:40 
1:45 

5 
Clear  

64.5° F 
0 Echo 
0 BCID 

 
 

2* 
35.971448,     

  -76.052637 

Nonriverine 
Swamp Forest 

(Mixed Subtype) 

6/1 
19:55 
1:29 

5.5 
Humid 
70.5° F 

0 Echo 
0 BCID 

 
 

6/2 
20:34 
1:16 

4.75 
Humid 
68.5° F 

0 Echo 
0 BCID 

 

  

3* 
35.985696.      
 -76.145092 

Nonriverine 
Swamp Forest 

(Mixed Subtype) 
6/9 

20:50 
1:40 

4.8 
Humid 
50.5° F 

1 Echo 
0 BCID 

 
 

5 
35.904955,      
 -76.054906 

Non-riverine 
Swamp Forest 

(Sweetgum 
Subtype) 

8/10 
20:20 
1:20 

5 
Breezy, 
humid  
77° F 

0 Echo 
0 BCID 

 

 

 

 



Northern Long-Eared Bat Research Project, Phase 2 - Summer 2016         R-9999 

10 

Loc. Site No. Lat, Long Community Type Date 2016 Start, End Times Hours 
Weather 

(low temp) 
# MYSE Files 

& Autoclassifier 
# MYSE Files  
Qualitative 

Notes 

H
o

w
el

l W
o

o
d

s 

1 
35.361806, 
-78.298903 

Mesic Mixed 
Hardwood Forest 

6/20 
20:00 
1:30 

5.5 
Light 

breeze  
74° F 

2 Echo 
3 BCID 

1 match 
3 

Two additional NLEB files ID’d through 
manual review (in addition to 
autoclassifier match) 

6/21 
20:00 
1:30 

5.5 
Light 

breeze  
74° F 

0 Echo 
2 BCID 

 
 

2 
35.361661,      
 -78.300022 

Piedmont 
Bottomland Forest 

(High Subtype) 

6/20 
20:00 
1:30 

5.5 
Partly 
cloudy 
 68° F 

1 Echo 
1 BCID 

 
 

6/21 
20:00 
1:30 

5.5 
Light 

breeze  
68° F 

5 Echo 
0 BCID 

 
  

3 
35.365687,     
 -78.304323 

Disturbed Pine 
Forest 

6/22 
20:00 
1:30 

5.5 
Partly 
cloudy  
76° F 

0 Echo 
0 BCID 

 
  

4 
35.406496,     
 -78.287498 

Piedmont 
Bottomland Forest 

(Low Typic 
Subtype) 

6/22 
20:00 
1:20 

5.3 
Partly 
cloudy  
76° F 

0 Echo 
0 BCID 

 

Equipment failure, used bat detector 
stationed at truck 

R
o

an
o

ke
 R

iv
er

 G
am

e 
La

n
d

 

1 
35.873365,      
-77.045230 

Cypress Gum 
Swamp 

6/14 
20:25 
1:25 

5 
Humid  
70° F 

14 Echo 
9 BCID 

3 matches 
1 

 

6/15 
20:25 
2:30 

6 
Humid  
70° F 

10 Echo 
5 BCID 

1 match 
 

Rain at midnight 

2 
35.864532,     
 -77.043826 

 

Cypress Gum 
Swamp 

6/16 
20:25 
1:35 

5.2 
Humid  
76° F 

9 Echo 
3 BCID 

1 match 
 

 

6/27 
20:15 
1:40 

5.5 
Humid 
 74° F 

12 Echo 
1 BCID 

1 match 
 

 

3 
35.884420,     
 -77.144520 

Mesic Mixed 
Hardwood Forest 

(Coastal Plain 
Subtype) 

6/28 
20:15 
23:40 

3.5 
Humid 
 74° F 

5 Echo 
1 BCID 

 

Ended early due to NLEB capture, which 
was approximately 100m from the bat 
detector location. 

 



Northern Long-Eared Bat Research Project, Phase 2 - Summer 2016         R-9999 

11 

Loc. 
Site 
No. 

Lat, Long Community Type 
Date 
2016 

Start, End 
Times 

Hours 
Weather 

(low 
temp) 

# MYSE Files 
& Autoclassifier 

# MYSE 
Files  

Qualitative 
Notes 

C
h

o
w

an
 S

w
am

p
 G

am
e 

La
n

d
 

1b* 
36.457338,      
-76.995960 

Brownwater 
Bottomland 

Hardwoods (High 
Subtype) 

7/25 
20:14 
1:30 

5.25 
Humid 
 80° F 

11 Echo 
3 BCID 

 
 

7/26 
19:55 
22:20 

2.3 
Fog 

86° F 

6 Echo 
2 BCID 

 
 

Ended early due to fog 

7/27 
20:15 
1:15 

5 
Humid 
 80° F 

16 Echo 
9 BCID 

3 matches 
2 

Brief rain at 22:00; one additional MYSE 
file ID’d through manual review (in 
addition to autoclassifier matches) 

1b-
NCDOT 

36.454783,     
 -76.998339 

Mesic Mixed 
Hardwood Forest 

8/9 
19:45 
1:30 

5.75 
Humid 
 74° F 

0 Echo 
1 BCID 

 
 

 

1b-
3Oaks 

36.454783,     
 -76.998339 

Brownwater 
Bottomland 

Hardwoods (High 
Subtype) 

8/9 
20:25 
1:25 

5 
Very 

humid 
 76° F 

3 Echo 
1 BCID 

1 match 
 

 

2b* 
36.425296,      
-77.011617 

Mesic Mixed 
Hardwood Forest 

(Coastal Plain 
Subtype) 

7/28 
19:50 
1:15 

5.5 
Humid  
79° F 

63 Echo 
5 BCID 

3 matches 
 

 

8/8 
20:15 
1:15 

5 
Humid 
 72° F 

1 Echo 
2 BCID 

1 match 
 

 

M
ed

o
c 

M
o

u
n

ta
in

 S
ta

te
 P

ar
k 

1 
36.261006,     
 -77.896599 

Mesic Mixed 
Hardwood Forest 

(Piedmont 
Subtype) 

8/2 
20:15 
1:15 

5 
Humid  
75° F 

2 Echo 
0 BCID 

 

 

2 
36.260432,     
 -77.891985 

Mesic Mixed 
Hardwood Forest 

(Piedmont 
Subtype) 

8/3 
19:55 
1:15 

5.25 
Humid  
69° F 

0 Echo 
0 BCID 

 
 

8/17 
20:00 
1:00 

5 
Humid  
74° F 

0 Echo 
0 BCID 

 
 

8/18 
20:00 
1:00 

5 
Humid  
74° F 

0 Echo 
0 BCID 

 
 

3 
36.229661,      
 -77.888681 

Mesic Mixed 
Hardwood Forest 

(Piedmont 
Subtype) 

8/15 
19:50 
1:00 

5.2 
Humid 
78° F 

0 Echo 
0 BCID 

 
 

8/16 
19:50 
1:00 

5.2 
Humid 
78° F 

0 Echo 
0 BCID 

 
 

*numbering system follows survey work conducted in 2015
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Descriptions of acoustic survey sites where the six NLEB files were recorded are as follows: 

 Chowan Swamp Game Land, Site 1b, July 27, 2016.  36.457338°, -76.995960°.  Mature 
Brownwater Bottomland Hardwoods (High Subtype); medium clutter; sensitivity 7.  The 
bat detector was placed at the edge of a gravel road that cut through the forest.  The 
microphone pointed north up the road toward the Meherrin River, which was a few 
hundred feet away.  Based on qualitative analysis, two files were identified as NLEB, 
occurring within a few seconds of each other.  (The second file was found through 
manual review.)   

 Howell Woods, Site 1, June 20, 2016.  35.361806°, -78.298903°.  Mesic Mixed 
Hardwood Forest, 20-30 years old; high clutter; sensitivity 7.  The bat detector 
microphone was pointed down a trail that formed a tight funnel for a bat flyway; the 
trail led into another trail named Loblolly Lane.  A mature bottomland hardwood forest 
was nearby.  Three files were identified as NLEB after qualitative analysis, all occurring 
within a few minutes of each other.  (Two of these files were found through manual 
review.)   

 Roanoke River Game Land, Site 1 (River Road), June 14, 2016.  35.873365°, -77.045230°. 
Mature Cypress Gum Swamp; high clutter; sensitivity 7.  The bat detector was placed a 
few dozen feet off a gravel road with the microphone pointed into an open understory 
within a swamp.  The microphone was at least fifteen feet away from standing water.  
The site was north of a game land kiosk and not far from an eastern bend in the 
Roanoke River.  One file was identified as NLEB after qualitative analysis.   

Photographs of each site set-up are provided in Appendix A.  Sonogram screen shots of 
manually vetted files are provided in Appendix B.     

3.4 Mist-net Surveys 

Thirty-five full nights of mist-netting were conducted, with three nights conducted by NCDOT 
staff (a thirty-sixth night of netting was not completed due to the capture of a NLEB on June 
28th, at which point netting was concluded at the Roanoke River Game Land per the project 
scope).  Netting was conducted from approximately 20:00 to 1:00 Eastern Daylight time.  
Weather conditions varied from clear to 100% overcast, while the nightly temperature ranged 
from 50.5-86° Fahrenheit. 

Three or four nets were typically erected at each net site; most nets were stacked double-high 
or triple-high.  Some nets were moved from one night to another within a site in order to 
sample an alternative fly-way.  A summary of mist-netting captures is given in Table 2 (organized 
chronologically).  One-hundred eighty-nine (189) bats were captured in total, representing nine 
species.  Howell Woods was the location with the fewest bats captured (nine), while Chowan 
Swamp Game Land had the most (66).  The most commonly captured species was the eastern 
red bat.  One individual was captured for each of the two following species: NLEB and little 
brown bat (Myotis lucifugus).  Only two tri-colored bats (Perimyotis subflavus) were captured.  
Captures per night ranged from zero to 26 bats.  Data sheets and photos for each mist-net site 
are provided in Appendix C.   
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One bat observed during the survey, a big brown bat (Eptesicus fuscus) captured at Palmetto 
Peartree the night of June 8th, had a significant amount of scarring on its wings, which 
warranted a rating of two on the Reichard wing index score (2009).  It is not known if this was 
due to WNS or some other cause.  The bat was an adult male and appeared healthy otherwise. 

The NLEB was captured on June 28th at Roanoke River Game Land in Martin County near the 
NCWRC depot.  The bat was a juvenile male, which indicates that breeding occurred in the area.  
The bat’s wing condition was rated as zero; forearm length was 37 mm; weight was 5.5g.  The 
bat was banded on the right forearm with 3OAKSNC1337. 

NLEB capture site: 
 

Roanoke River Game Land, Site 3, 35.884044°, -77.144931°.  Mature Mesic Mixed 
Hardwood Forest (Coastal Plain Subtype); high clutter.  Two double-high nets, 6m and 
9m, were set along a wooded gravel road running between forested habitat and 
agricultural land.  The NLEB was captured in a third net, a 6m double-high placed across 
a small, unnamed stream running perpendicular to the road.  Trees included tulip 
poplars (Liriodendron tulipifera), sweet gum (Liquidambar styraciflua), red maple (Acer 
rubrum), American elm (Ulmus americana), sycamore (Platanus occidentalis), loblolly 
pine, (Pinus taeda), beech (Fagus grandifolia), water oak (Quercus nigra), and Chinese 
privet (Ligustrum sinense).  Basal area was 7 m2/ha; canopy coverage was 80.4%.  
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Table 1. Mist-netting Capture Summary  
Loc Site 

No.  
Night  Date 

(2016)  
CORA  EPFU  LABO  LASE  MYAU  MYSE MYLU NYHU  PESU  TOTAL  NOTES  

Le
e 

C
o

u
n

ty
 

G
am

e 
La

n
d

 1 
1 5/9   3       3  

2 5/16   1       1  

2 
1 5/10   4       4  

2 5/11   2       2  

3 1 5/18          0   

4 1 5/19   3       3  

P
al

m
et

to
 P

ea
rt

re
e 

P
re

se
rv

e
 1* 

1 6/7  2        2  

2 6/8  1 2       3 
EPFU with 
scarred 
wings 

2* 
1 6/1   3       3  

2 6/2  1      1  2  

3* 1 6/9  1 2      1 4  

5 1 8/10 1 1 2       4  

H
o

w
el

l W
o

o
d

s 1 
1 6/20 1    3     4  

2 6/21     3     3  

2 
1 6/20   1  1     2  

2 6/21          0   

3 1 6/22          0   

4 1 6/22          0   

R
o

an
o

ke
 R

iv
er

 G
am

e 
La

n
d

 

1 

1 6/14   1  6     7  

2 6/15     10     10 
Brief rain at 
midnight 

2 
1 6/16  1 1  3     5  

2 6/27  2   6   3 1 12  

3 1 6/28 1  1  4 1    7 

Ended early 
due to MYSE 
capture: 
juv male 
3oaksnc1337 

C
h

o
w

an
 S

w
am

p
 G

am
e 

La
n

d
 

1b* 

1 7/25 1 6 7 11 1     26  

2 7/26    3      3 
Ended at 
22:20 due to 
fog 

3 7/27  1  10 3     14 
Brief rain at 
22:00 

1b-
3Oaks 

1 8/9  2 2       4 
 

1b-
DOT 

1 8/9  1   1     2 
 

2b* 
1 7/28 1 1  5      7  

2 8/8   3 5      8  

M
ed

o
c 

M
tn

. 

St
at

e 
P

ar
k 

1 1 8/2   3       3  

2 

1 8/3   17    1 1  19  

2 8/17    3 1     4  

3 8/18   1 3      4  

3 
1 8/15  1 2 6      9  

2 8/16   2 3      5  

   Totals 5 21 63 49 42 1 1 5 2 189  

*numbering system follows survey work conducted in 2015 
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4.0 INVESTIGATOR QUALIFICATIONS 

 
Investigator:  Mary Frazer 
Education:  M.E.M., Resource Ecology, Duke University 

B.S. Zoology, University of Wisconsin 
Experience:   Environmental Specialist, Three Oaks Engineering, July 2015-present 

Environmental Program Consultant, NCDOT, 2000-2015 
Environmental Specialist, Wisc. Coastal Mgt Program, 1996-2000 
Water Regulation Specialist, Wisc. Dept Natural Resources, 1994-1996 
Biologist, Soil and Environmental Consultants, 1992-1994  

Permits:  NCWRC 16-ES0024 & 16-SC00161; USFWS TE54578B-0 
Responsibilities: Field survey, acoustic analysis, document preparation 
 
Investigator:      Cheryl Gregory 
Education:         M.S. Forestry, North Carolina State University 

B.S. Natural Resource Management & Ecology, Colorado State 
University 

Experience:       Environmental Program Consultant, NCDOT, Raleigh, NC, 2014-present 
                          Environmental Specialist NCDWQ, Raleigh, NC, 2011-2013 

Environmental Specialist, NCDOT, Raleigh, NC, 2003 - 2009 
Expertise:          Section 7 field surveys & consultation, biotic community mapping and 

assessment, benthic macroinvertebrate collection, surface water  
identification & determinations, GIS mapping and technical report  
writing. 

Responsibilities:          Field survey, oversight 
 
Investigator:                 Nathan Howell 
Education:                    B.S. Fisheries, Wildlife, and Conservation Biology, North Carolina 
          State University, 2013 

 M.S. Plant and Microbial Biology, North Carolina State University, 2015 
Experience:                  Environmental Scientist, Three Oaks Engineering, 2015-Present 
Internship:  Species Inventory, Monitoring, and Research in NC State Parks  
Responsibilities:          Field survey, document preparation 
 
Investigator:  Nancy Scott 
Education: M.E.M., Water Resources, Duke University, 2011 
 B.S. Environmental Science, University of Delaware, 2006 
Experience:  Environmental Scientist, Three Oaks Engineering, 2015-Present 
   Environmental Scientist, The Catena Group, 2012-2015 
Responsibilities:  Field survey, document preparation 
 
Investigator:  Hannah Slyce 
Education:  B.S. Environmental Science, University of South Carolina, 2016 
Experience: Environmental Scientist, Three Oaks Engineering, May 2016- present 
Responsibilities: Field survey, document preparation 
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Investigator:  Hayley Wood 
Education: B.S. Earth and Environmental Sciences, University of North Carolina-
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Experience:  Natural Resources Assistant, Three Oaks Engineering, Summer 2016 
Responsibilities:  Field survey 
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Appendix A: Acoustic Data Forms and Photographs 29  (+) denotes confirmed MYSE recording 
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Appendix A: Acoustic Data Forms and Photographs 86  (+) denotes confirmed MYSE recording 

Lee County Game Land Acoustic Sites 
 

    
            Site 1                                               Site 2 

 

       
Site 3      Site 4 
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Appendix A: Acoustic Data Forms and Photographs 87  (+) denotes confirmed MYSE recording 

Palmetto Peartree Preserve (Tyrell County) Acoustic Sites 
 
 
 

    
Site 1              Site 2 

 
 
 

    
Site 3               Site 5 
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Howell Woods (Johnston County) Acoustic Sites 

    
Site 1(+)           Site 2 

 

    
Site 3   Site 4 –  used secondary bat detector (at truck)  

due to equip failure 
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Roanoke River Game Land (Martin County) Acoustic Sites 
 

    
Site 1(+)             Site 2, facing direction of microphone 

 

 
Site 3 
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Chowan Swamp Game Land (Hertford County) Acoustic Sites 
 

    
Site 1b(+)                               Site 1b-3Oaks 

 

 
Site 1b-DOT - bat detector behind net, off to the left 

 

 
Site 2 
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Medoc Mountain State Park (Halifax County) Acoustic Sites 
 

    
Site 1, microphone directed at camera    Site 2 

 

 
Site 3 
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and Sonograms
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Autoclassifier & Qualitatively Identified MYSE Call Files 

Loc. 
Site 
No. 

Night File 
Date 

(2016) 
Echoclass 
Species ID 

BCID 
Species ID 

Qualitative Species 
ID by Mary Frazer 

Rationale for Qualitative ID 

H
o

w
el

l 

W
o

o
d

s 

1 

1 Q6202142.48# 6/20 MYSE MYSE MYSE 
Steep slope (Sc >200 OPS), long call sequence and quiet call.  Calls within +/- five minutes are 
similar. 

1 Q6202141.59# 6/20 MYSE MYAU MYSE Steep slope (Sc >200 OPS), long call sequence and quiet call. 

1 
Q6202143.10# 6/20 No ID MYAU MYSE Steep slope (Sc >200 OPS), long call sequence and quiet call are indicative of MYSE. 

R
o

an
o

ke
 R

iv
er

 G
am

e 
La

n
d

 

1 

 

1 Q6142107.09# 6/14 MYSE MYSE MYSE 
Steep slope (Sc >200 OPS) and high frequency pulses. Fairly long call sequence.  Calls in the five 
minutes after this file have similarly steep slopes and high frequencies, but sigmoidal pulses are 
present.  No calls in the 5 minutes preceding this file. 

1 Q6142143.09# 6/14 MYSE MYSE MYAU 
Steep slope (Sc >200 OPS), high frequency pulses, and fairly long call sequence; however, some 
pulses are sigmoidal. Calls within +/- five minutes of this file have similar sigmoidal pulses. 

1 Q6142150.51# 6/14 MYSE MYSE MYAU 
High frequency pulses, but average Sc <200 OPS.  Shorter pulses are sigmoidal.  Longer pulses have 
shallower slope. Calls preceding this file have sigmoidal pulses; files following it have fragmented 
or sigmoidal pulses. 

2 Q6152230.55# 6/15 MYSE MYSE MYAU 
Steep slope (Sc >200 OPS).  Several pulses are fragmented and some appear to have more than 
one break in slope.  No other calls within +/- five minutes.   

2 

1 Q6162339.03# 6/16 MYSE MYSE MYAU 
Average Sc >200 OPS; however, pulses are variable, some with multiple breaks in slope.  No other 
calls within +/- five minutes.   

2 Q6272202.25# 6/27 MYSE MYSE MYAU 
Average slope is steep (Sc >200 OPS), and some pulses reach high frequencies, but most are 
shorter.  Variability in pulse shape with multiple slope breaks.  No calls within previous five 
minutes.  Similar call within 5 minutes after this file. 

C
h

o
w

an
 S

w
am

p
 G

am
e 

La
n

d
  

1b 

 

3 Q7272146.01# 7/27 MYSE MYSE MYSE 
Steep slope (Sc >200 OPS), high frequency pulses, and no obvious breaks in slope.  No similar calls 
in the prior 5 minutes; one similar call immediately following. 

3 Q7272146.04# 7/27 MYLE MYSE MYSE Steep slope (Sc >200 OPS), high frequency pulses and no obvious breaks in slope.   

3 Q7272241.12# 7/27 MYSE MYSE No ID 
Steep slope (Sc>200 OPS), but pulses fragmented.  Call sequence fairly short.  Calls in preceding 5 
minutes appear to be LABO/PESU.  No calls within the following 5 minutes. 

3 Q7280149.03# 7/27 MYSE MYSE MYAU 
Steep slope (Sc ~ 200 OPS) and high frequency pulses and fairly long call sequence.  However, 
many pulses have a distinct knee and some appear sigmoidal. No similar calls within +/- 5 minutes.   

1b-
3Oaks 

1 Q8092347.37# 8/9 MYSE MYSE No ID 
Average slope is steep (Sc >200), but pulses are fragmented and there is variability in pulse shape.  
Call sequence is short; too few pulses to identify. 

2b 

1 Q7290019.22# 7/28 MYSE MYSE No ID 
Steep slope (Sc>200 OPS), but pulses fragmented and some may have more than one break in 
slope.  Short call sequence; feeding buzz occurs and two bats appear to be present.  Similar-looking 
files within 5 minutes after this call; all very fragmented. 

1 Q7290029.32# 7/28 MYSE MYSE MYAU 
Steep slope (Sc>200 OPS), but pulses are short and may have more than one break in slope.  Many 
similar-looking files within +/- 5 minutes of this call; all have rather short pulses. 

1 Q7290039.37# 7/28 MYSE MYSE MYAU 
Steep slope (Sc>200 OPS) and fairly long call sequence, but many pulses appear sigmoidal.  Many 
similar-looking files within +/-5 minutes of this call; most pulses are fragmented or short. 

2 Q8082315.01# 8/8 MYSE MYSE MYAU 
Average slope is steep (Sc >200).  Highest frequency ~ 80 kHz.  Most pulses very short, some are 
sigmoidal. 
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Sonograms Identified as MYSE by both autoclassifiers or by manual review of calls within +/- 5 minutes 
 

 
Sonogram 1.  Howell Woods, Site 1, File Q6202142.48#, F9, compressed, manual cleaning   
 
MYSE.  Steep slope (Sc >200 OPS), long call sequence and quiet call are indicative of MYSE.  Calls within five minutes 
before and after this file are similar.  
 

 
Sonogram 2.  Howell Woods, Site 1, File Q6202142.48#, F4, uncompressed 
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Sonogram 3.  Howell Woods, Site 1, File Q6202141.59#, F9, compressed, manual cleaning 
 
MYSE.  Steep slope (Sc >200 OPS), long call sequence and quiet call are indicative of MYSE.  Feeding buzz present.  
From manual review.  Echoclass prominent species=MYSE, BCID=MYAU 
 

 
Sonogram 4.  Howell Woods, Site 1, File Q6202141.59#, F3, uncompressed  
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Sonogram 5.  Howell Woods, Site 1, File Q6202143.10#, F9, compressed, manual cleaning 
 
MYSE.  Steep slope (Sc >200 OPS), long call sequence and quiet call are indicative of MYSE.   
From manual review.  Echoclass prominent species=UNKNOWN, BCID=MYAU 
 

 
Sonogram 6.  Howell Woods, Site 1, File Q6202143.10#, F3, uncompressed 
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Sonogram 6.  Roanoke River Game Land, Site 1, File Q6142107.09#, F9, compressed, manual cleaning   
 
MYSE.  Steep slope (Sc >200 OPS) and high frequency pulses. Fairly long call sequence.  Calls in the five minutes 
after this file have similarly steep slopes and high frequencies, but sigmoidal pulses are present.  No calls in the 5 
minutes preceding this file. 
 

 
Sonogram 7.  Roanoke River Game Land, Site 1, File Q6142107.09#, F4, uncompressed  
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Sonogram 8.  Roanoke River Game Land, Site 1, File Q6142143.09#, F9, compressed, manual cleaning   
 
Not MYSE.  Steep slope (Sc >200 OPS), high frequency pulses, and fairly long call sequence; however, some pulses 
are sigmoidal, suggesting MYAU. Calls in the five minutes before and after this file have similar sigmoidal pulses. 
 

 
Sonogram 9.  Roanoke River Game Land, Site 1, File Q6142143.09#, F4, uncompressed 
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Sonogram 10.  Roanoke River Game Land, Site 1, File Q6142150.51#, F9, compressed, manual cleaning   
 
Not MYSE.  High frequency pulses, but average Sc <200 OPS.  Shorter pulses are sigmoidal, suggesting MYAU.  
Longer pulses have shallower slope. Calls preceding this file have sigmoidal pulses; files following it have 
fragmented or sigmoidal pulses.  
 

 
Sonogram 11. Roanoke River Game Land, Site 1, File Q6142150.51#, F4, uncompressed 
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Sonogram 12.  Roanoke River Game Land, Site 1, File Q6152230.55#, F9, compressed, manual cleaning   
 
Not MYSE.  Steep slope (Sc >200 OPS).  Several pulses are fragmented and some appear to have more than one 
break in slope, suggesting MYAU.  No other calls within +/- five minutes.   
 

 
Sonogram 13.  Roanoke River Game Land, Site 1, File Q6152230.55#, F4, uncompressed 
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Sonogram 14.  Roanoke River Game Land, Site 2, File Q6162339.03#, F9, compressed, manual cleaning   
 
Not MYSE.  Average Sc >200 OPS; however, pulses are variable, some with multiple breaks in slope, suggesting 
MYAU.  No other calls within +/- five minutes.   
 

 
Sonogram 15.  Roanoke River Game Land, Site 2, File Q6162339.03#, F4, uncompressed 
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Sonogram 16.  Roanoke River Game Land, Site 2, File Q6272202.25#, F9, compressed, manual cleaning  
  
Not MYSE.  Average slope is steep (Sc >200 OPS), and some pulses reach high frequencies, but most pulses are 
fragmented.  Variability in pulse shape suggests MYAU with multiple slope breaks.  No other calls within previous 
five minutes.  Similar call within 5 minutes following this file.  
 

 
Sonogram 17.  Roanoke River Game Land, Site 2, File Q6272202.25#, F3, uncompressed 
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Sonogram 18. Chowan Swamp Game Land, Site 1b, File Q7272146.01#, F9, compressed, manual cleaning 
 
MYSE.  Steep slope with the characteristic slope (Sc) >200 octaves per second (OPS), high frequency pulses, and no 
obvious breaks in slope.  Most pulses appear fragmented; only a few are >100 kHz.  No similar calls in the prior 5 
minutes; one similar call immediately following.  
 

 
Sonogram 19.  Chowan Swamp Game Land, Site 1b, File Q7272146.01#, F4, uncompressed  
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Sonogram 20.  Chowan Swamp Game Land, Site 1b, File Q7272146.04#, F9, compressed, manual cleaning 
 
MYSE.  Steep slope (Sc >200 OPS), high frequency pulses and no obvious breaks in slope.   
From manual review.  Echoclass prominent species=MYLE, BCID=MYSE 
 

 
Sonogram 21.  Chowan Swamp Game Land, Site 1b, File Q7272146.04#, F4, uncompressed   
 



Northern Long-Eared Bat Research Project, Phase 2 - Summer 2016         R-9999 

Appendix B: Acoustic Analysis Table and Sonograms     105 

 
Sonogram 22.  Chowan Swamp Game Land, Site 1b, File Q7272241.12#, F9, compressed, manual cleaning 
 
Species cannot be determined.  Steep slope (>Sc 200 OPS), but pulses fragmented.  Call sequence fairly short.  Calls 
in preceding 5 minutes appear to be LABO/PESU.  No calls within the following 5 minutes. 
 

 
Sonogram 23.  Chowan Swamp Game Land, Site1b, File Q7272241.12#, F4, uncompressed 
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Sonogram 24.  Chowan Swamp Game Land, Site 1b, File Q7280149.03#, F9, compressed, manual cleaning   
 
Not MYSE. Steep slope (Sc ~ 200 OPS) and high frequency pulses and fairly long call sequence.  However, many 
pulses have a distinct knee and some appear sigmoidal, suggesting MYAU. No similar calls in preceding or following 
5 minutes.   
 

 
Sonogram 25.  Chowan Swamp Game Land, Site 1b, File Q7280149.03#, F4, uncompressed 
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Sonogram 26.  Chowan Swamp Game Land, Site2b, Q7290019.22#, F9, compressed 
 
Species cannot be determined.  Steep slope (Sc>200 OPS), but pulses fragmented and some may have more than 
one break in slope, suggesting MYAU.  Feeding buzz occurs and two bats appear to be present.  Similar-looking files 
within 5 minutes after this call; all very fragmented. 
 

 
Sonogram 27.  Chowan Swamp Game Land, Site2b, Q7290019.22#, F4 uncompressed 
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Sonogram 28.  Chowan Swamp Game Land, Site 2b, File Q7290029.32#, F9, compressed 
 
Not MYSE.  Steep slope (Sc>200 OPS), but pulses are short and may have more than one break in slope, suggesting 
MYAU.  Many similar-looking files within 5 minutes before and after this call; all have rather short pulses. 
 

 
Sonogram 29.  Chowan Swamp Game Land, Site 2b, File Q7290029.32#, F3, uncompressed 
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Sonogram 30.  Chowan Swamp Game Land, Site 2b, File Q7290039.37#, F9, compressed, manual cleaning 
 
Not MYSE.  Steep slope (>200 OPS) and fairly long call sequence, but many pulses appear sigmoidal, suggesting 
MYAU.  Many similar-looking files within 5 minutes before and after this call; most pulses are fragmented or short. 
 

 
Sonogram 31.  Chowan Swamp Game Land, Site2b, File Q7290039.37#, F3, uncompressed 
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Sonogram 32.  Chowan Swamp Game Land, Site 2b, File Q8082315.01#, F9, compressed, manual cleaning   
 
Not MYSE.  Average slope is steep (Sc >200).  Highest frequency ~ 80 kHz.  Most pulses very short, some are 
sigmoidal, suggesting MYAU. 
 

 
Sonogram 33.  Chowan Swamp Game Land, Site 2b, File Q8082315.01#, F4, uncompressed.  
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Sonogram 34.  Chowan Swamp Game Land, Site 1b – 3Oaks, File Q8092347.37#, F9, compressed, manual cleaning   
 
Cannot be determined.  Average slope is steep (Sc >200), but pulses are fragmented and there is variability in pulse 
shape.  Call sequence is short; too few pulses to identify.  
 

 
Sonogram 35.  Chowan Swamp Game Land, Site 1b-3Oaks, File Q8092347.37#, F4, uncompressed  
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Appendix C 
 

Mist-net Survey 
Data Forms and Photographs 
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Lee County Game Land Mist-nets 

 

    
Site 1, Net A 

 

    
Site 1, Net B 

 

 
Site 1, Net C 

  



Northern Long-Eared Bat Research Project, Phase 2 - Summer 2016         R-9999 

Appendix C: Mist-net Survey Data Forms and Photographs                 187 (+) denotes MYSE capture site 

Lee County Game Land Mist-nets 
 

 
Site 2, Net A 

 

 
Site 2, Net B 

 

 
Site 2, Net C (used 5/11) 
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Lee County Game Land Mist-nets 
 

 
Site 3, Net A 

 

 
Site 3, Net B 

 

 
Site 3, Net C 
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Lee County Game Land Mist-nets 
 
 
 
 

      
Site 4, Net A     Site 4, Net B 

 
 
 

              
Site 4, Net C      Site 4, Net D 
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Palmetto Peartree Preserve Mist-nets (Tyrell County) 
 
 
 

    
Site 1, Net A 

 
 
 
  

    
Site 1, Net B     Site 1, Net C 
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Palmetto Peartree Preserve Mist-nets (Tyrell County) 
 

 
Site 2, Net A 

 

 
Site 2, Net B 

 

 
Site 2, Net C 
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Palmetto Peartree Preserve Mist-nets (Tyrell County) 
 

 
Site 3, Net A 

 

 
Site 3, Net B 

 

 
Site 3, Net C 
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Palmetto Peartree Preserve Mist-nets (Tyrell County) 

 

 
Site 5, Net A 

 

 
Site 5, Net B 

 

 
Site 5, Net C 
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Howell Woods Mist-nets (Johnston County) 
 
 

 
Site 1, Net A 

 

 
Site 1, Net B 

 

 
Site 1, Net C 
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Howell Woods Mist-nets (Johnston County) 
 
 
 
 

    
Site 2, Net A     Site 2, Net B 

 
 
 

    
Site 2, Net C     Site 2, Net D 
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Howell Woods Mist-nets (Johnston County) 
 

 
Site 3, Net A 

 

 
Site 3, Net B 

 

 
Site 3, Net C 
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Howell Woods Mist-nets (Johnston County) 
 

 
Site 4, Net A 

 

 
Site 4, Net B 

 

 
Site 4, Net C 
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Roanoke River Game Land Mist-nets (Martin County) 
 
 
 
 

    
Site 1, Net A      Site 1, Net B 

 
 
 

    
Site 1, Net C      Site 1, Net D 
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Roanoke River Game Land Mist-nets (Martin County) 
 

 
Site 2, Net A 

 

 
Site 2, Net B 

 

 
Site 2, Net C 
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Roanoke River Game Land Mist-nets (Martin County) 
 

 
Site 3, Net A 

 

 
Site 3, Net B (+) 

 

 
Site 3, Net C 
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Chowan Swamp Game Land Mist-nets (Hertford County) 
 

 
Site 1b, Net A 

 

 
Site 1b, Net B 

 

 
Site 1b, Net C 
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Roanoke River Game Land Mist-nets (Martin County) 
 

 
Site 1b, Net A 

 

   
Site 1B, Net B 

 

 
Site 1b, Net C 
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Roanoke River Game Land Mist-nets (Martin County) 
 

 
Site 1b DOT, Net A 

 

 
Site 1b DOT, Net B 

 

 
Site 1b DOT, Net C 
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Roanoke River Game Land Mist-nets (Martin County) 
 

 
Site 2b, Net A 

 

 
Site 2b, Net B 

 

 
Site 2b, Net C 
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Medoc Mountain State Park Mist-nets (Halifax County) 
 
 
 
 

    
Site 1, Net A     Site 1, Net B 

 
 
 

    
Site 1, Net C     Site 1, Net D 
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Medoc Mountain State Park Mist-nets (Halifax County) 
 

    
Site 2 Net A     Site 2, Net B 

 

    
Site 2, Net C     Site 2, Net D 

 

 
Site 2, Net E (used 8/17 & 8/18) 
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Medoc Mountain State Park Mist-nets (Halifax County) 
 
 
 
 

    
Site 3, Net A     Site 3, Net B 

 
 
 

    
Site 3, Net C     Site 3, Net D 
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Medoc Mountain State Park Mist-nets (Halifax County) 
 
 
 
 

    
Site 3, Net E (used 8/15 only)   Site 3, Net F (used 8/15 only) 

 
 
 

 

    
Site 3, Net G (used 8/16 only)   Site 3, Net H (used 8/16 only) 
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Appendix D 
 

Representative MYSE & MYLU Photographs 
 
 

    
1. MYSE     2.  MYSE profile, showing tragus 

 

 

 

    
3.  MYSE calcar     4.  MYSE foot and toe hair 
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5.  MYLU    6.  MYLU profile, showing tragus 

 

 

                
7.  MYLU foot and calcar   8.  MYLU belly fur (not black at base as with MYAU) 
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