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1.0 PROJECT DESCRIPTION 
The North Carolina Department of Transportation (NCDOT) requested Ecological Engineering, LLP and its 
subcontractor Ecological Solutions, Inc. (project team) to assist in conducting portions of a research 
study of the northern long-eared bat (Myotis septentrionalis, NLEB, or MYSE) in eastern North Carolina.  
Mist-net surveys were conducted in three counties (Carteret, Craven, and Jones) within the Croatan 
National Forest (Croatan NF) for two sessions (fall 2017 and winter 2018).  The objectives of the study 
are as follows: 

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

• Conduct mist-netting and radio telemetry on NLEBs to locate and characterize day roost in 
late fall/winter; 

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

This report includes results of two mist-net survey sessions (1 & 2) and tracking which occurred from 
November 15th, 2017, to March 21st, 2018, in Carteret, Craven, and Jones Counties within the Croatan NF 
(Figures 1 & 2).  Session 1 mist-net surveys occurred late fall of 2017 from November 15th to December 
20th, and Session 2 mist-net surveys were conducted during the winter of 2018 from December 27th to 
February 28th. Other than a two day break from December 24th to 25th, 2017, tracking continued 
throughout the survey period from December 3rd to March 21st.  

During Session 1, fall 2017, the project team conducted mist-net surveys in a total of 14 locations, 
including the site of a 2017 NC Wildlife Resources Commission (NCWRC) NLEB capture in Craven County 
(Figures 3 & 4 a-b).    During Session 2, winter 2018, the project team conducted mist-net surveys in a 
total of 17 locations (Figures 5 a-b).  The counties surveyed and site numbers are listed below. Detailed 
site descriptions, conditions, and survey dates can be found in Tables 1-6.  

Session 1, fall 2017: 
1. Carteret County a total of two locations (Sites 1 and 2) 
2. Craven County a total of five  locations (Sites 1-5) 
3. Jones County a total of  seven locations (Sites 1-7)  

 
Session 2, winter 2018 

1. Carteret County a total of two locations (Sites 2 & 3) 
2. Craven County a total of nine locations (Sites 1, 3, 4, and 6-11) 
3. Jones County a total of six locations (Sites 1-4, 8, and 9)  

 
All surveys were conducted within suitable roosting and foraging habitat for NLEB and were conducted 
by qualified bat biologists currently permitted by the US Fish and Wildlife Service (USFWS) and NCWRC.  
Special use permits were obtained from the Croatan NF and Weyerhaeuser Company. Mist-netting at 
the above-referenced project locations was conducted with the goal of catching NLEB.  All captured 
NLEB were fitted with transmitters, and telemetry was utilized to find roost locations. Emergence counts 
were performed following USFWS protocols at roost locations when weather conditions allowed. 
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2.0 QUALIFICATIONS  
Ecological Engineering staff provided project administration, coordination, quality assurance, field 
support, and deliverable preparation on this contract.   

Lane Sauls served as contract manager and assisted with coordination for this project. Lane’s 
experience includes 23 years working in the natural resources field as project scientist, project 
manager, and contract manager for numerous projects across North Carolina. 

 
Project manager David Cooper assisted with habitat characterization, report preparation, and 
quality assurance. David has 19 years of work experience in the natural resources field, including 
three years of experience assisting with bat surveys.  

 
Ecological Engineering contracted with Ecological Solutions to perform field surveys and data analysis.  
All surveys were conducted by qualified biologists authorized to perform bat surveys under applicable 
USFWS and NCWRC permits.  

The Ecological Solutions survey team was led by Senior Ecologist Dottie Brown and Bat Ecologist Kristi 
Confortin. 

Dottie Brown served as principal investigator on this project.  She was the lead biologist for site 
selection, mist-net, radio tracking, roost and emergence surveys.  Dottie also oversaw data 
analysis and assisted with report writing for this project.  Dottie holds a Federal USFWS Section 
10 permit (TE94704A-1) as well as a NCWRC (18-ES00367) Scientific Collection permit. She has 
11 years of experience performing bat surveys in the southeastern United States, Central 
America, and Africa, utilizing techniques such as pit tagging, emergence surveys, acoustic 
surveys, harp traps and mist-nets, radio telemetry, roost surveys, and hibernacula surveys.  
 
Kristi Confortin served as a permitted biologist on mist-net surveys, radio tracking, and roost 
and emergence surveys and assisted with data and report preparation. Kristi is covered under 
the Ecological Solutions Federal USFWS Section 10 permit (TE48579B-2) and the NCWRC (18-
ES00141). Kristi has five years of natural resource experience including bat mist-netting, 
banding, acoustics, and radio telemetry, and roost and hibernacula surveys.   

 
3.0 METHODOLOGY 
This section describes the methods used to perform mist-net surveys. Survey methodology followed 
procedures and protocols set forth by the NCDOT project scope dated October 9th, 2017 and the USFWS 
2017 Range-Wide Indiana Bat Summer Survey Guidelines (USFWS 2017).   All surveys adhered to the 
protocols stipulated in the USFWS National White Nose Syndrome Decontamination Protocol (USFWS 
2016), North Carolina’s White-nose Syndrome Surveillance and Response Plan (NCWRC 2016), and North 
Carolina Department of Transportation Decontamination Protocol (NCDOT 2017). Due to previous 
coordination, USFWS did not require site-specific survey plans.   

3.1 Mist-net Surveys  

Mist-net surveys were performed with the goal of capturing NLEB in three counties (Carteret, Craven, 
and Jones) within the Croatan NF.  The most suitable mist-net sites were selected by permitted bat 
ecologist Dottie Brown.  Net deployments were individually tailored to specific available habitats and 
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flight corridors, and configurations utilized combinations of nets sized between four and twelve meters 
in length, single or stacked between one net panel and three net panels in height. Between four and 
nine net sets were deployed at each survey site per calendar night of mist-net surveys. Each mist-net 
site was photographed, and a GPS point was taken. Figures 4 a-b, and 5 a-b depict the locations of mist-
net sites within each of the three counties sampled.  At the onset of the research in November 2017, 
mist-netting was only conducted on nights for which the forecast temperature was greater than 50° 
Fahrenheit (F) at the beginning of each nightly survey period. In addition, surveys were completed for 5 
hours unless the temperatures dropped below 45° F; however, during Session 1 in late November 
NCDOT and USFWS approved continuing surveys until temperatures dropped to 40° F. Lascar Electronics 
model EL-USB-1-LCD temperature data loggers provided by NCDOT were deployed at each site to assist 
in documenting temperatures at the time of each bat capture.  NCDOT mist-net data sheets, which also 
require documentation of all information contained in the USFWS Sample Data Sheet for Indiana Bat 
Surveys (USFWS 2017), were used to record mist-net site and capture data.   

3.2 Radio Tracking  

During the 2017 fall Session, two NLEB were captured in Craven County (Figures 6 and 6a), and three 
NLEB were captured during the 2018 winter session in Carteret and Craven Counties (Figures 7 and 7a) 
for a total of five NLEB captured within the Croatan NF.  All five NLEB were fitted with 21-day Holohill 
Systems, LB – 2x radio transmitters within the 150-frequency range.  Transmitter attachment adhered to 
methodology described in the 2017 Range-wide Indiana Bat Summer Survey Guidelines (USFWS 2017). 
Bats were tracked daily until the roost was located or for a maximum of eight hours. Radio tracking was 
performed primarily by pedestrian means using a handheld three or five-element antenna. In the event 
a transmitter signal was lost, methods used to relocate the signal included expanded pedestrian 
transects and vehicular transects using an elevated, pole-mounted five-element antenna. During the 
course of radio tracking, field conditions (i.e. flooding and prescribed fire) prevented roost 
documentation for a total of six days. Radio tracking efforts continued for NLEBs 302 and 180 for the 
entire 21-day period.  Radio tracking efforts continued for NLEB 430 for 16 days until the dropped 
transmitter was located on the 16th day, and for NLEB 100 for five days until the dropped transmitter 
was located on the fifth day. 

NLEB 340 was tracked from December 19th, 2017 to January 10th, 2018 for a total of 21 days with a two 
day break on December 24th and 25th during which no tracking was conducted.  After the 21-day tracking 
period, NCDOT and USFWS approved a continuation of tracking for this bat until the transmitter signal 
died; therefore, tracking continued another nine days until January 19th.  After transmitter failure, NLEB 
340 was able to be visually observed in its roost tree (340D), and surveyors, on a volunteer basis, 
continued checking the roost tree daily for visual documentation of NLEB 340 for another 16 days 
outside of the scope of this project and with NCDOT approval, until February 13, 2018.  

3.3 Roost Inspection/Emergence Surveys 

Roost documentation was conducted utilizing the USFWS Emergence Survey Datasheet (USFWS 2017). 
Each roost was photographed, and a GPS point was taken. Figures 8a and 9a-b depict the locations of 
roosts documented during each session.  Emergence counts were performed at each roost within the 
parameters of the scope to include: 

• The scoped emergence count duration was from one half hour before dusk to one hour 
after dusk.  

• Bats exiting the roost were counted in five minute intervals. 



Protected Species Survey Report – Fall 2017 – Winter 2018 Eastern North Carolina NLEB Research Project 

 4 Rev. August 2018 
 

• Temperatures were recorded at the beginning and end of each emergence count.  
• Emergence counts were not performed at every roost for every bat due to temperatures 

below 45°F, rain, high winds, or heavy fog.   

3.4 Habitat Characterization 

Prior to performing field surveys, a desktop Geographic Information System (GIS) assessment using the 
most recent available color aerials of the study area was performed to determine availability of 
potentially suitable habitat for NLEB.  This information was utilized to guide preliminary site selection. A 
pre-netting site visit was conducted between November 6th and 8th, 2017, to verify the presence of 
suitable habitat and finalize mist-net site locations. Field assessments included extensive pedestrian 
reconnaissance of the study area (Croatan NF). 

Habitat at each mist-net site was described by community type as described in The Guide to the Natural 
Communities of North Carolina, Third Approximation (Schafale, 1990).  In addition, each mist-net site’s 
habitat was scored as either:  

1) pine/hardwood/mixed/unforested; 
2) upland/bottomland; 
3) managed (thinned, burned, or pine plantation)/unmanaged; 
4) mature forest/ <20 years old forest or cutover; 
5) natural (>50% wooded), rural (>50% agricultural land)/mixed (primary land use is not 

wooded or agricultural): 
6) clutter estimate as either, 

(1) sparse/no, <10% cover; 
(2) low, 10-39% cover; 
(3) medium, 40-75% cover; 
(4) high, >75% cover 

 
For each documented NLEB roost, a USFWS Indiana Bat Roost data sheet was completed and habitat 
was characterized by community type as described in The Guide to the Natural Communities of North 
Carolina, Third Approximation (Schafale, 1990).  

4.0 FINDINGS 
This section describes the results of habitat assessments, mist-net surveys and captures, tracking efforts, 
and roost documentation and emergence surveys during Session 1 fall (November 15th to December 
20th, 2017) and Session 2 winter (December 27th, 2017 to March 21st, 2018). 

4.1  Mist-net Sites and Habitat Descriptions 

The mist-net sites monitored were chosen based on the availability of suitable habitat for northern long-
eared bats, proximity to foraging areas, and flight corridors. During Session 1 fall 2017, mist-net surveys 
were conducted at 2 locations in Carteret County, 5 locations in Craven County, and 7 locations in Jones 
County for a total of 42 crew nights.  During Session 2 winter 2018, mist-net surveys were conducted at 
2 locations in Carteret County, 9 locations in Craven County, and 6 locations in Jones County for a total 
of 47 crew nights.  On average 4-9 nets were deployed per night.  Mist-net sites are described below. 
Additional mist-net site data and dates sampled are presented in Tables 1 through 6. Please refer to 
Figures 4 a-b and 5 a-b accompanying this report for the locations of mist-net sites. 
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4.1.1 – Carteret County  

Mist-net Site 1-Carteret is located in the southeastern portion of the forest along Forest Service 
(FS) Road 183 just off FS Road 181/Oyster Point at approximately 34.761987°, -76.762163°. The 
mist-net site was situated in upland, mesic, mixed pine and hardwood forest at the edge of an 
upland row pine/managed pine stand.  This community type consists of a canopy of longleaf 
pine (Pinus palustris), loblolly pine (Pinus taeda), sweetgum (Liquidambar styraciflua), live oak 
(Quercus virginiana), and water oak (Quercus nigra). The understory is partially open and 
consists of wax myrtle (Morella cerifera), fetterbush (Lyonia lucida), swamp bay (Persea 
palustris), flowering dogwood (Cornus florida), American holly (Ilex opaca), large gallberry (Ilex 
coriacea), and greenbrier (Smilax sp.). Community types in proximity to the mist-net site include 
Mesic Mixed Hardwoods (Coastal Plain Subtype) (Schafale, 1990), Coastal Plain Small Stream 
Swamp (Blackwater Subtype), (Schafale, 1990) and managed pine. 

Mist-net Site 2-Carteret is located in the eastern portion of the forest. The mist-net site was 
located along Millis Swamp Road/FS Road 177 at approximately 34.77828°, -76.96162°. Nets 
were situated along FS Road 177 where the road intersects with Juniper Branch, surrounded by 
upland row/managed loblolly pine and longleaf pine. This community type consists of a canopy 
of loblolly pine, longleaf pine, sweetgum, water oak, swamp tupelo (Nyssa biflora), sweet bay 
magnolia (Magnolia virginiana), American holly, red maple (Acer rubrum), Atlantic white-cedar 
(Chamaecyparis thyoides), laurel oak (Quercus hemisphaerica), and swamp titi (Cyrilla 
racemiflora). The understory contains species typical of peatland communities, such as 
fetterbush, large gallberry, wax myrtle, and giant cane (Arundinaria gigantea), and greenbrier. 
Community types in proximity to the mist-net site include Coastal Plain Small Stream Swamp 
(Blackwater Subtype). 

Mist-net Site 3-Carteret is located in the southeastern portion of the forest along Millis Road 
/FS Road 128) at approximately 34.76831°, -76.97234°.  This area consists of an upland and 
bottomland mix, with managed row pine stands and riparian hardwood forest.  The mist-net site 
was situated along Millis Road/FS Road 128 at its intersection with a small stream and swamp 
complex. This community type consists of a canopy of loblolly pine, sweetgum, bald cypress 
(Taxodium distichum), swamp tupelo, sweet bay magnolia, and American holly.  The understory 
contains species typical of peatland communities, such as fetterbush, large gallberry, wax 
myrtle, and giant cane. Community types in proximity to the mist-net site include Coastal Plain 
Small Stream Swamp (Blackwater Subtype). 

4.1.2 – Craven County  

Mist-net Site 1-Craven is located in the northeastern portion of the forest at a NCWRC game 
land located off of Mill Branch Road/FS Road 170 at approximately 34.027270°, -77.046536°. 
The mist-net site was situated where a forest road intersects with two unnamed tributaries to 
Brice Creek and a wetland/swamp. The immediate area surrounding the site consists of a 
canopy dominated by sweetgum, flowering dogwood, swamp bay, red maple, tulip poplar 
(Liriodendron tulipifera), swamp chestnut oak (Quercus michauxii), black willow (Salix nigra), 
water tupelo (Nyssa aquatica), overcup oak (Quercus lyrata), white oak (Quercus alba), southern 
red oak (Quercus falcata),  and turkey oak (Quercus laevis). The understory is mostly open, and 
contains giant cane, American holly, wax myrtle, dog hobble (Leucothoe axillaris), netted chain 
fern (Woodwardia areolata), horse sugar (Symplocos tinctoria), and inkberry (Ilex glabra). 
Community types in proximity to the mist-net site include Mesic Mixed Hardwoods (Coastal 
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Plain Subtype), Coastal Plain Semipermanent Impoundment (Schafale, 1990), and Coastal Plain 
Small Stream Swamp (Blackwater Subtype).   
 
Mist-net Site 2-Craven is located in the northeastern portion of the forest, along Mill Branch 
Road/FS Road 170 where it intersects Black Branch at approximately 35.01611°, -77.05026°. The 
mist-net site was situated within an upland mixed hardwood forest and along the edge of a 
large cypress-gum swamp/pond. The immediate area surrounding the site consists of a canopy 
dominated by water oak, white oak, loblolly pine, sweetgum, sweet bay magnolia, swamp 
chestnut oak, eastern red cedar (Juniperus virginiana), and the cypress-gum swamp/pond 
contains bald cypress, swamp tupelo (Nyssa biflora), and black willow. The understory is 
moderately dense, and contains swamp bay, wax myrtle, fetterbush, inkberry, giant cane, 
American holly, horse sugar, highbush blueberry (Vaccinium corymbosum), and lanceleaf 
greenbrier (Smilax smallii). Vines are common, and include Carolina jasmine (Gelsemium 
sempervirens) and roundleaf greenbrier (Smilax rotundifolia).  Community types in proximity to 
the mist-net site include Mesic Mixed Hardwoods (Coastal Plain Subtype), Coastal Plain 
Semipermanent Impoundment, and Coastal Plain Small Stream Swamp (Blackwater Subtype).   

Mist-net Site 3-Craven is located in the northeastern portion of the forest at approximately 
35.04836°, -77.05100°. The mist-net site was situated between a wetland and cypress-gum 
swamp/pond, along a gated forest road that connects with FS Road 121-A and Brice Creek boat 
ramp.  The surrounding forest canopy consists of loblolly pine, sweetgum, water oak, flowering 
dogwood, white oak, turkey oak, swamp chestnut oak, tulip poplar, swamp bay, overcup oak, 
sourwood (Oxydendrum arboreum), northern red oak (Quercus rubra), American beech (Fagus 
grandifolia), and scarlet oak (Quercus coccinea), and the wetland and cypress-gum swamp/pond 
canopy consist of gum/tupelo and bald cypress. The upland understory is relatively sparse, and 
contains American holly, giant cane, horse sugar, dwarf palmetto (Sabal minor), and Christmas 
fern (Polystichum acrostichoides). Community types in proximity to the mist-net site include 
Mesic Mixed Hardwoods (Coastal Plain Subtype), Coastal Plain Semipermanent Impoundment, 
and Coastal Plain Small Stream Swamp (Blackwater Subtype). 

Mist-net Site 4-Craven is located in the middle of the forest along FS Road 178 off of Middle 
Little Road/FS Road 121-2 at approximately 35.00707°, -77.07463°. The mist-net site was 
situated between a creek/swamp and is surrounded by mixed pine and hardwood forest.  The 
canopy consists of loblolly pine, red maple, sweetgum, water oak, black gum, bald cypress, 
swamp bay, turkey oak, and mimosa (Albizia julibrissin). A dense understory includes American 
holly, wax myrtle, dog hobble, giant cane, swamp bay, fetterbush, cinnamon fern 
(Osmundastrum cinnamomeum), Carolina jasmine, and several species of greenbrier. 
Community types in proximity to the mist-net site include Coastal Plain Small Stream Swamp 
(Blackwater Subtype). 

Mist-net Site 5-Craven is located in the middle of the forest along FS Road 202 off of Middle 
Little Road/FS Road 121-2 at approximately 34.96789°, -77.05271°. The mist-net site was 
situated at the edge of a large wetland and several tributary streams to West Prong Brice Creek 
and a managed pine stand. The canopy consists of red maple, bald cypress, water tupelo, 
sweetgum, loblolly pine, longleaf pine, white oak, turkey oak, dogwood, and pond pine (Pinus 
serotina). The understory consists of swamp bay, American holly, inkberry, wax myrtle, 
fetterbush, and dog hobble. Community types in proximity to the mist-net site include Mesic 
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Mixed Hardwoods (Coastal Plain Subtype) and Coastal Plain Small Stream Swamp (Blackwater 
Subtype). 

Mist-net Site 6-Craven is located in the northern portion of the forest adjacent of the NCWRC 
Wildlife Management Area (WMA) just off of forest service road 121A at approximately 
35.044312°, -77.068239°. The mist-net site was located within both an upland mesic mixed 
hardwoods and blackwater stream and swamp.  The immediate area surrounding the site 
consists of a canopy dominated by sweetgum, loblolly pine, bald cypress, red maple, white oak 
and southern red oak. The understory is sparse, and contains swamp and red bay, giant cane, 
highbush blueberry, and fetterbush. Community types in proximity to the mist-net site include 
Mesic Mixed Hardwoods (Coastal Plain Subtype) and Coastal Plain Small Stream Swamp 
(Blackwater Subtype). 

Mist-net Site 7-Craven is located within a NCWRC WMA along North Little Road/FS Road 121-1 
at approximately 35.040608°, -77.066028° in the northern portion of the forest approximately 
1.20 miles from Brice Creek. The mist-net site was situated within an upland mixed hardwood 
and pine forest with a canopy that is dominated by white oak, southern red oak, sweetgum, 
loblolly pine, sourwood, and dogwood.  The adjacent wetland and bottomland canopy consist of 
bald cypress, water and swamp tupelo, red maple, and swamp bay.  The relatively sparse 
understory includes hardwood saplings including white oak, southern red oak, sourwood and 
sweetgum as well as dog hobble, fetterbush, wax myrtle, high bush blueberry, and smilax spp. 
Community types in proximity to the mist-net site include Dry-Mesic Oak-Hickory Forest (Coastal 
Plain Subtype) (Schafale, 1990) and Coastal Plain Small Stream Swamp (Blackwater Subtype).  

Mist-net Site 8-Craven is located in the northeastern portion of the forest along Hope Road/FS 
Road 3046 at approximately 34.92144°, -76.83989°. The mist-net site was situated along a wide 
forest road that intersects with a large pond and wetland surrounded by an upland mature 
mixed pine and hardwood forest.  The canopy in the upland habitat includes loblolly pine, white 
oak, sweetgum, southern red oak, water oak, live oak, and sourwood, and the adjacent wetland 
canopy includes bald cypress, red maple, and water tupelo. The understory and herbaceous 
layers include American holly, highbush blueberry, doghobble, roundleaf greenbrier, lanceleaf 
greenbrier, saw greenbrier, and grape vines (Vitis sp.).  Community types in proximity to the 
mist-net site include Mesic Mixed Hardwoods (Coastal Plain Subtype), Coastal Plain 
Semipermanent Impoundment, and Coastal Plain Small Stream Swamp (Blackwater Subtype). 

Mist-net Site 9-Craven is located in the northeastern portion of the forest where Hope Road/FS 
Road 3046 and the Neusiok National Recreation Trail intersect at approximately 34.91064°, -
76.81831°. The mist-net site was situated in a wetland associated with Still Gut Creek and is 
surrounded by a mature mixed pine and hardwood forest. The canopy consists of loblolly pine, 
sweetgum, southern red oak, eastern red cedar, and sweet bay magnolia. The understory is 
open and consists of fetterbush, giant cane, and greenbrier. Community types in proximity to 
the mist-net site include Mesic Mixed Hardwoods (Coastal Plain Subtype) and Coastal Plain 
Small Stream Swamp (Blackwater Subtype). 

Mist-net Site 10-Craven is located in the center of the forest along Hunters Creek Road/FS Road 
144 at approximately 34.80819°, -77.07938°. The mist-net site was situated along Hunters Creek 
Road where it intersects with Wolf Swamp surrounded by an upland, mesic, mixed pine and 
hardwood forest and a managed pine stand.  The upland managed row/pine stand canopy 
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consists of longleaf pine and loblolly pine, and mesic mixed pine and hardwood canopy consists 
of water oak, laurel oak, sweetgum, white oak, and southern red oak.  The mist-nets were 
established within the riparian corridor of Wolf Swamp where the canopy consists of bald 
cypress, red bay, swamp bay, water oak, sweetgum, dogwood, water tupelo and swamp tupelo. 
The understory and herbaceous layers are partially open and consist of American holly, giant 
cane, fetterbush, dog hobble, inkberry, and greenbrier. Community types in proximity to the 
mist-net site include Coastal Plain Small Stream Swamp (Blackwater Subtype). It should be noted 
that a discrepancy in the location of the Craven/Carteret county line between the U.S. Forest 
Service (USFS) map and the NCDOT GIS shapefile exists in this vicinity. For the purposes of this 
report, we have utilized the USFS line, but show both lines on the attached mapping. 

Mist-net Site 11-Craven is located in the northwestern portion of the forest along Middle Little 
Road/FS Road 121-2 where it intersects with West Prong Brice Creek at approximately 
34.97012°, -77.04887°. The mist-net site was situated in a small blackwater stream and swamp 
habitat surrounded by upland row pine/managed pine stands.  This community type consists of 
a canopy of longleaf and loblolly pine, sweetgum, bald cypress, red maple, dogwood, American 
hop-hornbeam (Ostrya virginiana), sugar maple (Acer saccharum), and swamp chestnut oak. The 
understory is partially open and consists of American holly, wax myrtle, swamp and red bay, and 
greenbrier. Community types in proximity to the mist-net site include Coastal Plain Small Stream 
Swamp (Blackwater Subtype). 

4.1.3 – Jones County  

Mist-net Site 1-Jones is located in the western portion of the forest at the Dixon Field Boat 
Ramp along the White Oak River at approximately 34.85598°, -77.21021°. The mist-net site was 
along FS Road 3057 and is situated within a mesic mixed pine and hardwood forest.  The 
community type consists of a canopy of water oak, loblolly pine, sweetgum, swamp bay, tulip 
poplar, American beech, swamp chestnut oak, American holly, and sourwood. The understory is 
open and consists of giant cane, swamp bay, and cat greenbrier (Smilax glauca). Community 
types in proximity to the mist-net site include Coastal Plain Bottomland Hardwoods (Blackwater 
Subtype) (Schafale, 1990) and Mesic Mixed Hardwoods, Coastal Plain Subtype. 

Mist-net Site 2-Jones is located in the western portion of the forest within a mesic mixed pine 
and hardwood forest associated with Black Swamp Creek and approximately 1.12 miles from the 
White Oak River at approximately 34.87309°, -77.20116°. The mist-net site was situated at the 
edge of an NCWRC WMA with a surrounding forest consisting of moderately dense loblolly pine, 
sweetgum, and red maple. The understory is moderately dense, and includes giant cane, 
highbush blueberry, and sapling hardwoods including sweetgum, loblolly pine, and red maple. 
Vines include roundleaf and lanceleaf greenbrier, and Japanese honeysuckle (Lonicera japonica). 
Community types in proximity to the mist-net site include Mesic Mixed Hardwoods (Coastal 
Plain Subtype) and managed herbaceous areas.   

Mist-net Site 3-Jones is located in the southwestern portion of the forest along Haywood, 
Landing Road/FS Road 146 at approximately 34.81921°, -77.18228°. The mist-net site was 
located just off of the White Oak River where mist-nets were situated at the edge of large 
wetland surrounded by a mature, mesic, mixed pine and hardwood forest.  The canopy 
consisted of white oak, sweetgum, northern red oak, American beech, loblolly pine, water oak, 
tulip poplar, and pignut hickory (Carya glabra).  The understory is open in the upland mixed pine 
and hardwood forest in vicinity of the mist-nets and included giant cane and smilax species.  
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Community types in proximity to the mist-net site include Mesic Mixed Hardwoods (Coastal 
Plain Subtype) and Tidal Cypress-Gum Swamp (Schafale, 1990). 

Mist-net Site 4-Jones is located in the northwestern portion of the forest just east of U.S. Route 
17 (US 17) along Crooked Run Road at approximately 34.946018°, -77.233817°. The mist-net site 
was situated at the edge of a mesic mixed pine and hardwood forest and a blackwater stream 
and swamp habitat where the canopy consisted of sweetgum, loblolly pine, red maple, southern 
red oak, water oak, live oak, laurel oak, American beech, white oak, tulip poplar, pignut hickory, 
and northern red oak.  A cluttered understory and herbaceous layer  included wax myrtle, 
swamp bay, American holly, dog hobble, giant cane, high bush blueberry, wild grape vine, 
Carolina jasmine, horse sugar, occasional dwarf palmetto and greenbrier. Community types in 
proximity to the mist-net site include Nonriverine Wet Hardwood Forest (Schafale, 1990). 

Mist-net Site 5-Jones is located in the northwestern portion of the forest at approximately 
34.917830°, -77.231235° along a forest road that runs parallel to US 17.  The mist-net site was 
within a swamp habitat with a mixed mature pine and hardwood forest.  Tree species appearing 
in the canopy include loblolly pine, red maple, sweetgum, black gum, water oak, and water 
tupelo.  The understory was open with a sparse herbaceous layer to include swamp bay, 
American holly, highbush blueberry, fetterbush, horse sugar, Carolina jasmine, doghobble, and 
occasional dwarf palmetto.  Vines are common, and include roundleaf greenbrier, and laurel-
leaf greenbrier (Smilax laurifolia). Community types in proximity to the mist-net site include 
Nonriverine Wet Hardwood Forest.  

Mist-net Site 6-Jones is located in the northwestern portion of the forest along a forest road 
that runs that parallels US 17 at approximately 34.92310°, -77.23143°.  The mist-net site was 
within a swamp habitat within a mixed mature pine and hardwood forest.  Tree species 
appearing in the canopy include red maple, sweetgum, swamp chestnut oak, black gum, and 
water oak.  A sparse and open understory included swamp bay, American holly, highbush 
blueberry, fetterbush, horse sugar, Carolina jasmine, doghobble, and occasional dwarf palmetto.  
Vines are common, and include roundleaf greenbrier, and laurel-leaf greenbrier. Community 
types in proximity to the mist-net site include Nonriverine Wet Hardwood Forest. 

Mist-net Site 7-Jones is located in the western portion of the forest south of Catfish Lake and 
along Mirey Branch Road/FS Road 172 just off of Catfish Lake Road at approximately 34.88871°, 
-77.16588°. The mist-net site was situated in a blackwater stream swamp habitat with both 
upland mixed pine and hardwood forest and at the edge of an upland row pine/managed pine 
stand.  This community type consists of a canopy of loblolly pine, sweetgum, swamp chestnut 
oak, white oak, black gum, red maple, and water oak.  The understory is cluttered and consists 
of hardwood saplings including sweetgum, red maple, wax myrtle, fetterbush , swamp bay, giant 
cane,  large gallberry, and greenbrier. Community types in proximity to the mist-net site include 
Mesic Mixed Hardwoods (Coastal Plain Subtype) and Tidal Cypress-Gum Swamp. 

Mist-net Site 8-Jones is located in the northwestern portion of the forest just east of US 17 
along Crooked Run Road and west of Weyerhaeuser property at approximately 34.94943°, -
77.21955°. The mist-net site was situated at the edge of a mesic mixed pine and hardwood 
forest bordering a mesic row pine / managed stand.  The canopy consisted of sweetgum, loblolly 
pine, red maple, southern red oak, water oak, live oak, white oak, tulip poplar, pignut hickory, 
and northern red oak. A cluttered understory and herbaceous layer included wax myrtle, swamp 
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bay, American holly, dog hobble, giant cane, highbush blueberry, grape vine, Carolina jasmine, 
horse sugar, occasional dwarf palmetto and greenbrier. Community types in proximity to the 
mist-net site include Mesic Mixed Hardwoods (Coastal Plain Subtype) and Nonriverine Wet 
Hardwood Forest. 

Mist-net Site 9-Jones is located in the western portion of the forest along Holston Creek Road 
where FS Road 134 and 203 intersect at approximately 34.84672°, -77.13167°. The mist-net site 
was situated along Holston Creek in a blackwater stream swamp habitat with both upland mixed 
pine and hardwood forest and at the edge of an upland row pine/managed pine stand.  This 
community type consists of a canopy of loblolly pine, sweetgum, tulip poplar, white oak, red 
maple, and water oak.  The understory is partially open and consists of red and swamp bay, 
American holly, dwarf palmetto, wax myrtle, doghobble, fetterbush , swamp bay, giant cane,  
large gallberry, Japanese honeysuckle, grape vine, and greenbrier. Community types in proximity 
to the mist-net site include Coastal Plain Small Stream Swamp (Blackwater Subtype). 

Table 1 - Mist-net Site Summary 2017 – Croatan National Forest within Carteret County  

Site Lat, Long 
Community Type (per 
Schafale 1990 unless 

otherwise noted) 
Dates  

Start, 
End 

Times 

Survey 
Hours  Weather Conditions 

1-Carteret  34.761987°,  
-76.762163° 

Upland Managed Pine (not a 
natural community), and 
Mesic Mixed Hardwoods, 

(Coastal Plain Subtype) and 
Coastal Plain Small Stream 

Swamp, (Blackwater 
subtype) 

12/12/2017 16:30, 
20:10 3.40 Clear, light wind to none, 

 57°-44° F 

2- Carteret  34.77828°, 
-76.96162° 

Coastal Plain Small Stream 
Swamp, (Blackwater 

Subtype) 
 

12/12/2017 16:43, 
20:09 3.26 Partly cloudy to clear, light wind to 

none, 51.5°-36° F 

12/15/2017 16:28, 
21:40 4.38 Cloudy, no wind to light wind,  

53°-42° F 

12/17/2017 16:42,  
22:26 5.28 Cloudy, no wind, 51°-47° F 

Table 2 - Mist-net Site Summary 2017 – Croatan National Forest within Craven County  

Site Lat, Long 
Community Type (per 
Schafale 1990 unless 

otherwise noted) 
Dates  

Start, 
End 

Times 

Survey 
Hours  Weather Conditions 

1-Craven  35.027270°, 
-77.046536° 

Mesic Mixed Hardwoods, 
(Coastal Plain Subtype), 

Coastal Plain 
Semipermanent 

Impoundment, and 
Coastal Plain Small Stream 

Swamp, (Blackwater 
Subtype) 

 

11/19/2017 17:00, 
20:20 3.20 Cloudy to clear, light wind, 60°-44° F 

11/21/2017 16:50, 
22:05 5.15 Cloudy, light wind to no wind, 

 59°-53° F 

11/22/2017 16:45, 
21:20 4.35 Partly cloudy to clear, no wind to 

light wind, 58°-44° F  

11/24/2017 16:30, 
21:15 4.45 Light wind, partly cloudy, 55°-43.5° F  

12/4/2017 16:56, 
22:01 5.05 Light wind, no clouds to partly 

cloudy, 58°-53° F  

12/5/2017 16:39, 
22:34 6.13 Partly cloudy, No wind to light wind, 

62.5°- 57° F  

12/18/2017 16:54, 
22:57 6.03 Partly cloudy, no wind, 64°-45.5° F  

12/19/2017 16:43, 
22:23 5.40 Partly cloudy to no clouds, no wind, 

64.5°-49° F 
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Site Lat, Long 
Community Type (per 
Schafale 1990 unless 

otherwise noted) 
Dates  

Start, 
End 

Times 

Survey 
Hours  Weather Conditions 

2- Craven 35.01611°,  
-77.05026°  

Mesic Mixed Hardwoods, 
(Coastal Plain Subtype), 

Coastal Plain 
Semipermanent 

Impoundment, and 
Coastal Plain Small Stream 

Swamp, (Blackwater 
Subtype) 

 

11/19/2017 16:56,
20:00 3.04 Partly cloudy to no clouds, no wind, 

56°-45° F 

3- Craven 35.04836°,  
-77.05100°  

Mesic Mixed Hardwoods, 
(Coastal Plain Subtype), 

Coastal Plain 
Semipermanent 

Impoundment, and 
Coastal Plain Small Stream 

Swamp, (Blackwater 
Subtype) 

 

12/1/2017 16:39, 
22:35 5.04 No wind to light wind, no clouds,  

60°-47° F 

12/2/2017 16:42, 
22:49 6.07 Cloudy, no wind, 54°-52° F 

4- Craven 35.00707°,  
-77.07463° 

Coastal Plain Small Stream 
Swamp, (Blackwater 

Subtype) 
 

12/2/2017 16:30, 
20:00 3.30 Cloudy, no wind, 56°-51° F 

12/3/2017 16:55,
22:05 5.10 No clouds, no wind, 52.5°-46° F  

5 - Craven 34.96789°,  
-77.05271° 

Mesic Mixed Hardwoods, 
(Coastal Plain Subtype) and 
Coastal Plain Small Stream 

Swamp, (Blackwater 
Subtype) 

 

12/15/2017 16:58,
21:58 5.00 Partly cloudy, no wind to light wind, 

56°-42° F 

12/17/2017 16:56, 
20:00 3.04 Partly cloudy, no wind to light wind, 

53°-47° F  

Table 3 - Mist-net Site Summary 2017 – Croatan National Forest within Jones County  

Site Lat, Long 
Community Type (per 
Schafale 1990 unless 

otherwise noted) 
Dates  

Start, 
End 

Times 

Survey 
Hours  Weather Conditions 

1-Jones 34.85598°,  
-77.21021° 

Mesic Mixed 
Hardwoods, (Coastal 
Plain Subtype) and 

Coastal Plain 
Bottomland Hardwood, 
(Blackwater Subtype) 

 

11/15/2017 17:28, 
22:30 5.02 Partly cloudy, light wind, 63°-48° F  

11/16/2017 17:00, 
20:30 3.30 Partly cloudy to no clouds, light wind, 

50°-44° F 

11/17/2017 17:00, 
18:00 1.00 No clouds, light wind, 50°-40° F 

12/1/2017 16:30, 
22:15 5.45 No clouds, no wind, 60°-44° F 

2-Jones 34.87309°,  
- 77.20116° 

Mesic Mixed 
Hardwoods, Coastal 
Plain Subtype and 

Managed Herbaceous 
(not a natural 
community) 

 

11/18/2017 17:00, 
21:00 4.00 Partly cloudy to cloudy, light wind, 

58°-58° F 

3-Jones 34.81921°,  
-77.18228° 

Mesic Mixed 
Hardwoods, Coastal 
Plain Subtype, and 
Tidal Cypress-Gum 

Swamp 
 

11/21/2017 16:58, 
22:00 5.02 Partly cloudy, no wind to light wind, 

64°-53° F 

11/22/2017 16:58, 
22:01 5.03 No clouds, no wind, 66°-45° F 

11/24/17 16:58,
21:01 4.07 Partly cloudy, light wind, 56°-44° F 
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4-Jones 34.946018°, 
-77.233817° 

Non-riverine Wet 
Hardwood Forest 

11/25/2017 16:35, 
22:12 5.32 Partly cloudy, no wind, 56°-48°F  

11/26/2017 16:32, 
20:18 3.46 No clouds, no wind, 55.5°-43°F 

11/27/2017 16:30, 
21:02 4.32 No clouds, no wind, 51.5°-44° F 

11/28/2017 16:35, 
22:38 6.03 No clouds, no wind, 61.5°-46° F 

11/29/2017 16:42, 
22:35 5.53 No clouds, no wind, 63°-47° F  

11/30/2017 16:32,
22:40 6.08 Partly cloudy, no wind, 63°-47° F 

12/5/2017 16:54, 
22:20 5.26 No clouds, no wind, 72°-55° F 

12/18/2017 16:56, 
20:08 3.12 No clouds, no wind, 62°-46° F 

12/19/2017 16:40, 
19:59 3.19 No clouds, no wind, 57°-51° F 

5-Jones 34.917830°, 
-77.231235° 

Non-riverine Wet 
Hardwood Forest 

11/25/2017 16:49,
22:20 5.31 No clouds, no wind, 57°-48° F 

11/26/2017 16:48, 
20:37 3.49 Partly cloudy to no clouds, light wind 

to no wind, 54°-44° F 

6-Jones 34.92310°,  
-77.23143° 

Non-riverine Wet 
Hardwood Forest 

11/27/2017 16:40,
20:37 3.57 No clouds, no wind, 53°-44° F 

 

11/28/2017 16:40, 
22:32 5.52 No clouds, no wind, 58°-47° F 

11/29/2017 16:45, 
22:20 5.35 No clouds to partly cloudy, no wind 

to light wind, 66°-49° F 

7-Jones 34.88871°,  
-77.16588° 

Mesic Mixed 
Hardwoods, (Coastal 
Plain Subtype) and  
Coastal Plain Small 

Stream Swamp, 
(Blackwater Subtype) 

 

11/30/2017 16:45, 
22:49 5.04 Partly cloudy, no wind, 59°-46° F 

 

Table 4 - Mist-net Site Summary 2018 – Croatan National Forest within Carteret County  

Site Lat, Long 
Community Type (per 
Schafale 1990 unless 

otherwise noted) 
Dates  

Start, 
End 

Times 

Surve
y 

Hours  
Weather Conditions 

2- Carteret  34.77828°, 
-76.96162° 

Coastal Plain Small 
Stream Swamp, 

(Blackwater Subtype) 
 

1/23/2018 17:12,
20:10 3.22 Partly cloudy to no clouds, Light wind 

to no wind, 57°-46° F 

1/24/2018 17:04,
19:00 2.04 No clouds, no wind, 50°-34° F 

2/20/2018 17:40, 
23:20 5.40 Partly cloudy, no wind to light wind, 

69.5° -65° F 

2/21/2018 17:50, 
23:15 5.25 No clouds, no wind, 73° – 58.5° F 

2/27/2018 17:40, 
20:40 3.00 No clouds, no wind to light wind,     

60° – 39° F 

3-Carteret 34.76831°,  
-76.97234° 

Coastal Plain Small 
Stream Swamp, 

(Blackwater Subtype) 
2/20/2018 17:50, 

23:58 6.:08 Partly cloudy, no wind to light wind, 
70° -65° F 
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Table 5 - Mist-net Site Summary 2018 – Croatan National Forest within Craven County  

Site Lat, Long 
Community Type (per 
Schafale 1990 unless 

otherwise noted) 
Dates  

Start, 
End 

Times 

Survey 
Hours  Weather Conditions 

1-Craven  35.027270°, 
-77.046536° 

Mesic Mixed 
Hardwoods, (Coastal 

Plain Subtype), 
Coastal Plain 

Semipermanent 
Impoundment, and 
Coastal Plain Small 

Stream Swamp, 
(Blackwater Subtype) 

 

1/24/2018 17:25,
19:50 2.25 No clouds, no wind, 54°-40° F 

1/26/2018 17:25,
19:47 2.22 No clouds, no wind, 50°-37°F 

1/27/2018 17:20, 
23:30 6.10 Overcast to partly cloudy, no wind, 

59.5° – 53° F 

2/1/2018 17:30. 
22:30 5.00 No clouds to partly cloudy, light 

winds, 60.5° – 53° F 

2/22/2018 17:57, 
23:20 5.17 No clouds, no wind, 73° – 60° F 

2/23/2018 17:35, 
23:15 5.40 Partly cloudy to clear skies, no wind, 

72.5° – 59° F 

3- Craven 35.04836°,   
-77.05100°  

Mesic Mixed 
Hardwoods, (Coastal 

Plain Subtype), 
Coastal Plain 

Semipermanent 
Impoundment, and 
Coastal Plain Small 

Stream Swamp, 
(Blackwater Subtype) 

 

2/10/2018 17:40. 
22:45 5.05 Partly cloudy to overcast, light wind, 

68.5° – 64° F 

2/14/2018 17:40, 
22:50 5.10 Partly cloudy to overcast, no wind to 

light wind, 55° - 51° F 

4- Craven 35.00707°,   
-77.07463° 

Coastal Plain Small 
Stream Swamp, 

Blackwater Subtype) 
 

2/24/2018 17:40, 
23:20 5.40 Partly cloudy, no wind,  

71.5° – 61.5° F 

6 - Craven 35.044312°, 
-77.068239° 

Mesic Mixed 
Hardwoods, (Coastal 
Plain Subtype) and 
Coastal Plain Small 

Stream Swamp, 
(Blackwater Subtype) 

 

1/10/2018 16:50,
22:53 6.03 Cloudy to no clouds, no wind,        

62.5°-46° F 

1/20/2018 17:01,
23:05 6.06 Partly cloudy to no clouds, no wind,  

58°-41° F 

1/21/2018 17:15,
23:20 6.05 No clouds, no wind, 63.5°-43° F 

1/22/2018 17:20,
23:05 5.45 Partly cloudy, no wind, 65.5°-55.5° F 

7 - Craven 35.040608°, 
-77.066028° 

Dry-Mesic Oak-Hickory 
Forest (Coastal Plain 
Subtype) and Coastal 

Plain Small Stream 
Swamp (Blackwater 

Subtype) 

1/10/2018 17:03,
21:15 4.12 Mostly cloudy to partly cloudy, no 

wind, 59°-40° F 

1/20/2018 17:50, 
22:00 4.50 No clouds, no wind, 54°-40° F 

1/21/2018 17:20, 
22:25 5.05 No clouds, light wind to no wind,  

58°-44° F 

1/22/2018 17:20, 
22:31 5.11 Cloudy, light wind, 64°-57.5° F 

1/23/2018 17:25,
22:25 5.00 No clouds, light wind, 66°-51.5° F 

2/6/2018 17:21, 
22:45 5.24 Partly cloudy to no clouds, no wind, 

61° – 45° F 

2/9/2018 17:40, 
22:47 5.07 No clouds, light wind to no wind,      

51° – 44° F 
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Site Lat, Long 
Community Type (per 
Schafale 1990 unless 

otherwise noted) 
Dates  

Start, 
End 

Times 

Survey 
Hours  Weather Conditions 

8 - Craven 34.92144°,  
-76.83989° 

Mesic Mixed 
Hardwoods, (Coastal 

Plain Subtype), Coastal 
Plain Semipermanent 
Impoundment, and 
Coastal Plain Small 

Stream Swamp, 
(Blackwater Subtype) 

 

2/19/2018 17:50, 
22:55 5.05 Overcast to no clouds, no wind,       

68° – 60° F 

 9 - Craven 34.91064°,  
-76.81831° 

Mesic Mixed 
Hardwoods, (Coastal 
Plain Subtype) and 
Coastal Plain Small 

Stream Swamp, 
(Blackwater Subtype) 

 

2/15/2018 17:41, 
22:50 5.09 Partly cloudy to overcast, light wind,    

76° – 59° F 

2/16/2018 17:30, 
23:40 6.10 Partly cloudy, light wind to no wind,    

  65° – 62° F 

2/17/2018 17:20, 
23:35 6.15 Overcast, no wind, 51° – 51° F 

2/19/2018 17:49, 
22:50 5.01 Overcast to no clouds, no wind, 

 68.5° – 61° F 

10 - Craven 34.80819°, 
 -77.07938° 

Coastal Plain Small 
Stream Swamp, 

(Blackwater Subtype) 

2/15/2018 17:50, 
22:55 5.05 Partly cloudy, light winds, 

 60° – 60.5° F 

2/16/2018 17:50, 
22:55 5.05 No clouds, no wind, 74° – 64° F 

2/28/2018 17:50, 
22:55 5.05 Partly cloudy to overcast with light 

rain, no wind,  63° – 57° F 

11 - Craven 34.97012°, 
 -77.04887° 

Coastal Plain Small 
Stream Swamp, 

(Blackwater Subtype) 

2/24/2018 17:20, 
23:00 5.40 Partly cloudy, light  winds,  

 70° – 60° F 

2/27/2018 17:50, 
21:16 3.26 No clouds, no wind,  55° – 38° F 

2/28/2018 17:40, 
21:30 3.90 No clouds to overcast, no wind,   

60° – 57.5° F 

Table 6 - Mist-net Site Summary 2018 – Croatan National Forest within Jones County  

Site Lat, Long 
Community Type (per 
Schafale 1990 unless 

otherwise noted) 
Dates  

Start, 
End 

Times 

Survey 
Hours  Weather Conditions 

1-Jones 34.85598°,  
-77.21021° 

Mesic Mixed 
Hardwoods, (Coastal 
Plain Subtype) and 

Coastal Plain 
Bottomland Hardwood, 
(Blackwater Subtype) 

 

2/14/2018 17:27, 
22:58 5.31 Partly cloudy, no wind, 62° – 49° F 

2/25/2018 17:40, 
23:22 5.42 Overcast to partly cloudy, no wind, 

73.5° – 59.5° F 

2-Jones 34.87309°,  
- 77.20116° 

Mesic Mixed 
Hardwoods,( Coastal 
Plain Subtype) and 

Managed Herbaceous 
(not a natural 
community) 

 

1/27/2018 17:14,
22:34 5.58 Partly cloudy to cloudy, no wind, 

63.5°-54° F 

2/1/2018 17:25,
20:00 3.25 Partly cloudy to no clouds, light wind, 

60°- 35° F 

3-Jones 34.81921°,  
-77.18228° 

Mesic Mixed 
Hardwoods, (Coastal 
Plain Subtype), and 
Tidal Cypress-Gum 

Swamp 
 

2/22/2018 17:50, 
22:30 4.40 No clouds, light wind to no wind, 

69.5° – 56° F 
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Site Lat, Long 
Community Type (per 
Schafale 1990 unless 

otherwise noted) 
Dates  

Start, 
End 

Times 

Survey 
Hours  Weather Conditions 

4-Jones 34.946018°, 
-77.233817° 

Non-riverine Wet 
Hardwood Forest 2/10/2018 17:30, 

23:20 5.50 Partly cloudy to overcast, no wind, 
66° – 65.5° F 

8-Jones 34.94943°, 
 -77.21955° 

Non-riverine Wet 
Hardwood Forest and 

Mesic Hardwoods, 
(Coastal Plain Subtype) 

2/6/2018 17:40, 
21:42 4.02 Partly cloudy to no clouds, no wind 

to light wind, 57° – 39° F 

2/9/2018 17:30, 
21.34 4.04 Partly cloudy to no clouds, light wind 

to no wind, 51.5° – 39° F 

9-Jones 34.84672°,  
-77.13167° 

Coastal Plain Small 
Stream Swamp, 

(Blackwater Subtype) 
 

2/23/2018 17:40, 
22:59 5.19 No clouds, no wind, 72.5° – 59° F 

2/25/2018 18:00, 
23:06 5.06 Partly cloudy to overcast, light wind 

to no wind, 78° – 59.5° F 

4.2 NLEB Capture Site Habitat Descriptions 

Five NLEB were captured in Carteret and Craven Counties. NCDOT, USFWS and state agencies were 
notified within 24 hours of a capture in accordance with the requirements of all federal and state 
permits.  Copies of capture notifications can be found in Appendix H.  All Myotis species were 
photographed, and temperatures at the time of capture were documented.  All NLEB capture sites are 
described below. Additional mist-net capture data are presented in Tables 7 - 9. Please refer to the 
Figures accompanying this report for the locations of mist-net sites.  

4.2.1 – Croatan National Forest Carteret County  

Mist-net Site 2-Carteret is the site of a male NLEB captured on 2/20/2018, transmitter 
frequency 150.302. The site is situated in the eastern portion of the forest. The mist-net/NLEB 
capture site was located east of the Pocosin Wilderness and west of Newport, NC along Millis 
Swamp Road/FS Road 177 at approximately 34.77828°, -76.96162°. The capture site was along 
the road where it intersects with Juniper Branch, within the Coastal Plain Small Stream Swamp 
(Blackwater Subtype) natural community. The capture site is surrounded by upland 
row/managed loblolly pine and longleaf pine.  There are several streams that converge in this 
general area and connect to the Pocosin Wilderness, a large wetland/swamp area.  For tree 
species please refer to the description of mist-net site 2-Carteret in section 4.1.1.    

4.2.2 – Croatan National Forest Craven County  

Mist-net Site 1-Craven is the site of a male NLEB captured on 12/18/2017, transmitter 
frequency 150.340. The site is situated in the northeastern portion of the forest at a NCWRC 
game land located off of Mill Branch Road/FS Road 170, at approximately 34.027270°, -
77.046536°. This site is also the location of the first NLEB captured within the Croatan NF in May 
2017 by NCWRC.  This site is located approximately 0.5 miles west of Brice Creek and is situated 
where a forest road intersects with two tributaries to Brice Creek and a wetland/swamp that is 
surrounded by Mesic Mixed Hardwoods, (Coastal Plain Subtype), Coastal Plain Semipermanent 
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Impoundment, and Coastal Plain Small Stream Swamp, (Blackwater Subtype) community types. 
For tree species please refer to the description of mist-net site 1-Craven in section 4.1.2.    
 
Mist-net Site 4-Craven is the site of a male NLEB captured on 12/2/2017, transmitter frequency 
150.430. The site is situated in the center of the Croatan NF along FS Road 178 off of Middle 
Little Road/FS Road 121-2 at approximately 35.00707°, -77.07463°. The capture site borders a 
large wetland/swamp area north of Catfish Lake, is approximately 0.5 miles west of Brice Creek, 
and is adjacent to Weyerhaeuser property.  The mist-net site was situated within the Coastal 
Plain Small Stream Swamp (Blackwater Subtype) community type. The surrounding area consists 
of mixed pine and hardwood forested uplands. For tree species please refer to the description of 
mist-net site 4-Craven in section 4.1.2.    

Mist-net Site 10-Craven is the site of two male NLEB captures on 2/16/2018 and 2/28/2018, 
transmitter frequencies 150.100 and 150.180, respectively.  This site is situated in the center of 
the forest along Hunters Creek Road/FS Road 144 at Hunters Creek, approximately 2 miles west 
of Pond Pine Wilderness and Pocosin Wilderness at approximately 34.80819°, -77.07938°. The 
county lines for Carteret, Craven, and Jones counties converge in close proximity of this location.  
The mist-net site was situated within a Coastal Plain Small Stream Swamp (Blackwater Subtype) 
community along Hunters Creek Road where it intersects with Wolf Swamp. The surrounding 
area consists of upland, mesic, mixed pine and hardwood forests and a managed pine stand.  
For tree species please refer to the description of mist-net site 10-Craven in section 4.1.2. It 
should be noted that a discrepancy in the location of the Craven/Carteret county line between 
the U.S. Forest Service (USFS) map and the NCDOT GIS shapefile exists in this vicinity. For the 
purposes of this report, we have utilized the USFS line, but show both lines on the attached 
mapping.    

4.3 - NLEB Roost Site Habitat Descriptions 

Of the five NLEB captured, bat 302 was tracked to roost trees located in Carteret County, bats 430, 340, 
and 180 were tracked to roost trees located in Craven County, and bat 100 was tracked to roost trees 
located in both Craven and Jones Counties, which is the first county record for NLEB in Jones County 
(Figure 10). Community types at NLEB roost sites are described below. Additional roost data are 
presented in Table 10. Please refer to Figures 8a and 9a-b for the locations of NLEB roosts.

4.3.1 – NLEB 150.430 Roosts A-C, Craven County  

This NLEB, captured at mist-net site 4-Craven during session 1, was tracked to three roosts (A, B, 
and C). Roosts A and C were located within a Bay Forest community type (Schafale, 1990) where 
the canopy was dominated by the presence of loblolly bay (Gordonia lasianthus).  NLEB 430 was 
documented using roost A, a live pond pine, for five days and roost C, a live loblolly bay, for one 
day. Roost B, a live red maple located within a Coastal Plain Small Stream Swamp (Blackwater 
Subtype) community, was used for six days.  Please refer to the description of mist-net site 4-
Craven in section 4.2.2 for a description of the habitat for roost C at this locality.  

4.3.2 – NLEB 150.340 Roosts A-D, Craven County  

NLEB 150.340 was captured at mist-net site 1-Craven during session 1 and was tracked to a total 
of four roosts (A, B, C, and D).  Roost A was a live sourwood located within a Dry-Mesic Oak-
Hickory Forest (Coastal Plain Subtype) with a canopy dominated by white oak. The understory is 
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dominated by highbush blueberry, swamp bay, fetterbush, and an assortment of greenbrier 
species.  Roosts B, a live water tupelo, and D, a live bald cypress, were both located within the 
Coastal Plain Small Stream Swamp (Blackwater Subtype) community. Please refer to the 
description of mist-net site 1-Craven in section 4.2.2 for a description of the habitat for roosts B 
and D at this locality.  Roost C was a live bald cypress located within a Cypress-Gum Swamp 
(Blackwater Subtype) with a canopy dominated by large, mature bald cypress and water tupelo, 
in addition to a few red maples.  Standing water between 1 inch and approximately 30 inches 
deep was present in the majority of this community type.  Roosts A and B were used for two 
days each, roost C was used for six days, and roost D was used for 38 days.  

4.3.3 – NLEB 150.100 Roosts A & B, Craven and Jones County  

NLEB 150.100 was captured at mist-net site 10-Craven during session 2 and tracked to a total of 
2 roosts (A and B). Roost A is a live sweetgum located within the Coastal Plain Small Stream 
Swamp (Blackwater Subtype) community. Please refer to the description of mist-net site 10-
Craven in section 4.2.2 for a description of the habitat for roost A at this locality. Roost B is a live 
water tupelo located within the Cypress-Gum Swamp (Blackwater Subtype) community. The 
canopy is dominated by large, mature bald cypress, with numerous water tupelo and frequent 
red maple, sweetgum, red bay and swamp bay. The understory is generally sparse, and includes 
few specimens of fetterbush, Carolina jasmine, large gallberry, dog hobble, and saw greenbrier.  
Standing water between 1 inch and approximately 30 inches deep is present in the majority of 
this community type. Both roosts were used for two days each before the transmitter was 
dropped. 

4.3.4 – NLEB 150.302 Roosts A-D, Carteret County  

NLEB 150.302 was captured at mist-net-site 2-Carteret during session 2 and tracked to four 
roosts (A, B, C, and D).  Roost A was in a loblolly pine snag and located within a managed row 
pine stand (not a natural community) with a canopy dominated by Pinus species such as loblolly 
and longleaf pine and a few scattered sweetgum.  Roosts B, C, and D were located within the 
Coastal Plain Small Stream Swamp (Blackwater Subtype) community along Juniper Branch and 
Southwest Prong of the Newport River.  The canopy is dominated by large, mature water tupelo 
and black gum, with frequent red maple, sweetgum, red bay, and swamp bay. A few sand live 
oaks (Quercus geminata) were observed at the transition with upland habitats in this vicinity. 
The understory is generally sparse, and includes few specimens of fetterbush, Carolina jasmine, 
large gallberry, and saw greenbrier (Smilax bona-nox). Standing water between 1 inch and 
approximately 30 inches deep is present in the majority of this community type.  NLEB 302 was 
initially documented using roost A for three days, and returned to this roost after a period of 
fifteen days spent in roosts B-D.  Roost B was a live red maple used for one day, roost C was a 
live black tupelo used for two days, and roost D, a live red bay, was used for seven days.   

4.3.5 – NLEB 150.180 Roosts A-D, Craven County  

NLEB 150.180 was captured at mist-net-site 10-Craven during session 2 and tracked to four 
roosts (A, B, C, and D).  All four roosts were located along Wolf Creek where standing water 
between 1 inch and approximately 30 inches deep is present the majority of the time.  Roost A, 
a live bald cypress, and roost D, a live swamp tupelo, were both located within the Cypress-Gum 
Swamp (Blackwater Subtype) community. The canopy was dominated by bald cypress, water 
tupelo, and swamp tupelo, with scattered red maple and sweetgum.  The understory is generally 
sparse, and includes few specimens of fetterbush, large gallberry, hemp vine (Mikania 
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scandens), doghobble and saw greenbrier.  Roost B, a live red maple, and roost C, a live swamp 
tupelo, were both located within the Coastal Plain Small Stream Swamp (Blackwater Subtype) 
community. The canopy was dominated by swamp tupelo, water tupelo, black gum, red maple, 
frequent bald cypress, and a few red bay and swamp bay. NLEB 180 was documented using 
roost A for one day, roost B was used for 14 days, roost C was used for one day, and roost D was 
used for five days.   

4.4 Summary of Findings – Mist-net Captures 

Mist-net sites were chosen by permitted biologists based on optimal habitat and flight corridors. A total 
of 254 bats were captured, representing ten of the 17 bat species typically found in NC.  Five NLEB, the 
target species, were captured at three locations in Craven County and one location in Carteret County.  
For Session 1/ fall 2017, four mist-net surveys were conducted in Carteret County, 15 in Craven County, 
and 23 in Jones County for a total of 42 surveys completed.  During Session 2/ winter 2018, six surveys 
were conducted in Carteret County, 31 in Craven County, and ten in Jones County for a total of 47 
surveys completed. Of the 254 bats captured, 75 percent were male and 25 percent were female.  

Two NLEB were captured during Session 1/ fall 2017 at two locations: mist-net sites 1 and 4 in Craven 
County, and three NLEB were captured during Session 2/ winter 2018 at two locations: two NLEB at 
mist-net site 10 in Craven County and one at mist-net site 2 in Carteret County.   Although NLEB were 
previously documented within the Croatan NF in Craven County by NCWRC in May of 2017, they had not 
previously been captured within the county or the Croatan NF during the fall or winter, or within 
Carteret County, NC during any season.   

Although no bats showed clinical signs of infection by White Nose Syndrome (WNS), captured species 
susceptible to WNS were swabbed for the presence of the fungus, Pseudogymnoascus destructans (Pd), 
responsible for the disease.  Bat species swabbed included the northern long-eared bat, southeastern 
bat (Myotis austroriparius), big brown bat (Eptesicus fuscus), and tri-colored bat (Perimyotis subflavus).  
During Session 1 and 2, 88 bats and one substrate for NLEB 340 roost D cavity were swabbed.  The 
samples have been turned over to Kennesaw State University (KSU) in Georgia for analysis and results 
will be submitted to NCDOT and USFWS when testing is completed.   All captured Myotis species were 
photographed.   

Table 10 provides a summary of all bat species captured during mist-netting. Please refer to the figures 
accompanying this report for the locations of mist-net sites. Please refer to Appendix A for mist-net site 
photographs, Appendix B and D for photographs of captured bats including NLEB, and Appendix F for 
mist-net data sheets. 
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Table 7 - Mist-net Capture Summary in Carteret County  

Site 
No. 

 
Lat, Long Night Date CORA EPFU LABO LACI LANO LASE MYAU 

 
MYSE NYHU PESU TOTAL CAPTURE 

Temperatures 
 

NOTES 

1-
Carteret  

34.76198°, 
-76.76216° 

Night 1 
 12/12/2017        

 
  0  

 
No bats were captured  

2-
Carteret 

35.96162°, 
-76.96162° 

Night 1 12/12/2017   2   1   1  4 45 – 38 °F  

Night 2 12/15/2017   2   1     3 49-47.5 °F  
Night 3 12/17/2018           0  No bats were captured 
Night 4 1/23//2018      1     1 54 °F  
Night 5 1/24/2018           0   
Night 6 2/20/2018  9 4   4  1 5  23 69-65.5 °F NLEB capture temp 64.5° F 
Night 7 2/21/2018  4 5   2   1  12 62.5-59 °F  
Night 8 2/27/2018           0  No bats were captured 

3-
Carteret 

34.76831°, 
-76.97234° Night 1 2/20/2018   1   2   1  4 66-65 °F  

TOTAL  13 14   11  1 8  47   

CORA = Corynorhinus rafinesquii, Rafinesque’s Big-eared Bat; EPFU = Eptesicus fuscus, Big Brown Bat; LABO = Lasiurus borealis, Red Bat; LACI = Lasiurus cinereus, Hoary Bat; LANO = Lasionycteris noctivagans, Silver-haired Bat; LASE = Lasiurus seminolus, Seminole Bat;  
MYAU = Myotis austroriparius, Southeastern Myotis; MYSE = Myotis septentrionalis, Northern Long-eared Bat; NYHU = Nycticeius humeralis, Evening Bat; PESU = Perimyotis subflavus, Tricolored Bat 

Table 8 - Mist-net Capture Summary in Craven County  

Site 
No. 

 
Lat, Long Night Date CORA EPFU LABO LACI LANO LASE MYAU 

 
MYSE NYHU PESU TOTAL CAPTURE 

Temperatures 
 

NOTES 

1-
Craven 

35.00707°, 
 -77.07463° 

Night 1 11/19/2017          1 1  47 °F  

Night 2 11/21/2017   2        2 56 – 55 °F    

Night 3 11/22/2017  2         2 49 – 48 °F    

Night 4 11/24/2017           0  No bats were captured  

Night 5 12/4/2017 1  1        2 58 – 48 °F  

Night 6  12/5/2017  2 1      9  12 60.5 – 58.5 °F   

Night 7 12/18/2017  1     1 1 2  5 56 – 50 °F NLEB capture temp 56° F 

Night 8 12/19/2017 1     1     2 55 – 51.5 °F   

Night 9 1/24/2018           0  No bats were captured  

NIGHT 10 1/26/2018           0  No bats were captured  

Night 11 1/27/2018       2    2 53 °F  

Night 12 2/1/2018       1    1 54.5 °F  

Night 13 2/22/2018  2 4        6 67.5 - 64 °F  

Night 14 2/23/2018           0  No bats were captured  

2-
Craven 

35.01611°, 
 -77.05026° Night 1 11/19/2017           0  No bats were captured  

3-
Craven 

35.04836°, 
 -77.05100° 

Night 1 12/1/2017       3    3 53 °F  

Night 2 12/2/2017           0  No bats were captured 

Night 3 2/10/2018  4     2    6 65 – 63.5 °F   

Night 4 2/14/2018       1    1  51 °F   
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Site 
No. 

 
Lat, Long Night Date CORA EPFU LABO LACI LANO LASE MYAU 

 
MYSE NYHU PESU TOTAL CAPTURE 

Temperatures 
 

NOTES 

4-
Craven 

35.00707°, 
 -77.07463° 

Night 1 12/2/2017   1     1   2 52 – 51.5 °F  NLEB capture Temp 51.5° F 

Night 2 12/3/2017   1        1  46 °F  

Night 3 2/24/2018  2 6        8 66.5 – 62 °F  

5-
Craven 

 
34.96789°, 
 -77.05271° 

Night 1 12/15/2017           0  No bats were captured  

Night 2 12/17/2017   1        1  49 °F   

6-
Craven 

35.044312° 
-77.068239° 

Night 1 1/10/2018   1        1 53 °F  
Night 2 1/20/2018           0 66.5 – 62 °F No bats were captured  
Night 3 1/21/2018           0 66.5 – 62 °F No bats were captured  
Night 4 1/22/2018       2    2 55 °F  

7-
Craven 

35.040608°,  
-77.066028° 

Night 1 1/10/2018       1    1 50 °F  
Night 2 1/20/2018         1  1 43 °F  
Night 3 1/21/2018       1    1 53 °F  
Night 4 1/22/2018  2 1   1   3  7 57 – 56.5 °F  
Night 5 1/23/2018    1  1 1  1 1 5 61 – 55.5 °F  
Night 6 2/6/2018   1      1  2 53.5 – 49 °F  
Night 7 2/9/2018           0  No bats were captured  

8-
Craven 

34.92144°, -
76.83989° Night 1 2/18/2018  3 1   4     8 67 – 60 °F  

9-
Craven 

34.91064°, 
76.81831° 

Night 1 2/15/2018  1 2   1   1  5 60 – 59.5 °F  
Night 2 2/16/2018  1 3   1     5 63.5 – 62 °F  
Night 3 2/17/2018           0  No bats were captured 
Night 4 2/19/2018  1 1        2 66.5 – 6 °F  

10-
Craven 

34.80819°, -
77.07938° 

Night 1 2/15/2018           0  No bats were captured  
Night 2 2/16/2018  2 1     1   4 64 – 59.5 °F NLEB capture temp 63.5° F 
Night 3 2/28/2018        1   1 57 °F NLEB capture temp 57° F  

11-
Craven 

34.97012°, -
77.04887° 

Night 1 2/24/2018 1 6 5  1  1   1 15 65.5 – 60 °F  
Night 2 2/27/2018           0  No bats were captured  
Night 3 2/28/2018   3        3 59.5 – 58 °F  

TOTAL 3 29 36 1 1 9 16 4 18 3 120   

CORA = Corynorhinus rafinesquii, Rafinesque's Big-eared Bat; EPFU = Eptesicus fuscus, Big Brown Bat; LABO = Lasiurus borealis, Red Bat; LACI = Lasiurus cinereus, Hoary Bat; LANO = Lasionycteris noctivagans, Silver-haired Bat; LASE = Lasiurus seminolus, Seminole Bat;  
MYAU = Myotis austroriparius, Southeastern Myotis; MYSE = Myotis septentrionalis, Northern Long-eared Bat; NYHU = Nycticeius humeralis, Evening Bat; PESU = Perimyotis subflavus, Tricolored Bat 

Table 9 - Mist-net Capture Summary in Jones County 

Site 
No. 

 
Lat, Long Night Date CORA EPFU LABO LACI LANO LASE MYAU 

 
MYSE NYHU PESU TOTAL CAPTURE 

Temperatures 
 

NOTES 

1-Jones  34.85598°,  
-77.21021° 

Night 1 11/15/2017 1          1  48 °F   

Night 2 11/16/2017           0  No bats were captured 

Night 3 11/17/2017       1    1 41 °F   

Night 4 12/1/2017           0 60 – 44 °F  No bats were captured 

Night 5 2/14/2018   1    3    4 53-49 °F  

Night 6 2/25/2018   2        2 66.5 – 68 °F  

2-Jones 34.87309°, 
 -77.20116° 

Night 1 11/18/2017   3        3 58-57 °F    

Night 2 1/27/2018   1        1 55 °F    

Night 3 2/1/2018           0  No bats were captured 

Night 4 1/27/2018   1        1 50 °F  
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Site 
No. 

 
Lat, Long Night Date CORA EPFU LABO LACI LANO LASE MYAU 

 
MYSE NYHU PESU TOTAL CAPTURE 

Temperatures 
 

NOTES 

3-Jones 34.81921°,  
-77.18228° 

Night 1 11/21/2017   3        3 64 – 56 °F  

Night 2 11/22/2017   1 1     3  5 48 – 45 °F  

Night 3 11/24/2017           0 56 – 44 °F  No bats were captured  

Night 4 2-22-2018  2 2   1   1  6 65 – 61 °F  

4-Jones 34.946018°,  
-77.233817° 

Night 1 11/25/2017   2    1    3 52 – 47 °F    

Night 2 11/26/2017   1   1     2 45 °F   

Night 3 11/27/2017          1 1 38 °F PESU was captured during shut down and at a temperature of 38° 

Night 4 11/28/2017  1 4    1   1 7 54 – 46 °F  

Night 5 11/29/2017  2 1  1 1   1 2 8 53 – 49.5 °F  

Night 6 11/30/2017           0  No bats were captured  

Night 7 12/5/2017  1 1 1   2  1  6 61 – 55 °F  

Night 8 12/18/2017  1         1 51 °F  

Night 9 12/19/2017   1   1   1  3 55 – 50 °F  

Night 10 2/10/2018   2      1  3 63 – 61.5 °F  

5-Jones 
 

34.917830°, 
-77.231235° 

Night 2 11/25/2017       2    2 53 – 52 °F  

Night 1 11/26/2017           0  No bats were captured but bats were observed flying  

6-Jones 34.92310°, 
 -77.23143° 

Night 1 11/27/2017           0  No bats were captured  

Night 2 11/28/2017   1    3    4 56 – 51 °F  

Night 3 11/29/2017       5    5 56 – 53 °F  

7-Jones 34.88871°, 
 -77.16588° Night 1 11/30/2017   1        1 50 °F   

8-Jones  34.94943°,  
-77.21955° 

Night 1 2/6/2018   1        1 57 °F  
Night 2 2/9/2018   1        1 44 °F 

9-Jones  34.84672°,  
-77.13167° 

Night 1 2/23/2018  1    1   1 1 4 62.5 – 59.5 °F  

Night 2 2/25/2018  3 3  1    1  8 66 – 60.5 °F  

TOTAL 1 11 33 2 2 5 18 0 10 5 87   

CORA = Corynorhinus rafinesquii, Rafinesque's Big-eared Bat; EPFU = Eptesicus fuscus, Big Brown Bat; LABO = Lasiurus borealis, Red Bat; LACI = Lasiurus cinereus, Hoary Bat; LANO = Lasionycteris noctivagans, Silver-haired Bat; LASE = Lasiurus seminolus, Seminole Bat;  
MYAU = Myotis austroriparius, Southeastern Myotis; MYSE = Myotis septentrionalis, Northern Long-eared Bat; NYHU = Nycticeius humeralis, Evening Bat; PESU = Perimyotis subflavus, Tricolored Bat 
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4.5 Summary of Findings - Radio Tracking, Roosts, and Emergence Surveys 

As previously mentioned, radio tracking was conducted for all five NLEB captured.  All five NLEB were 
tracked to a total of 17 roost trees located in all three counties (Table 10).  Although eleven different 
tree species were used for roost, the most commonly used were Nyssa species, bald cypress and red 
maple.    

Roost trees varied greatly in species, age, condition, DBH, height, and observable crevices available for 
roosting. With the exception of bat 340, roost D, distance between roosts averaged < 0.50 km. Roosting 
activities observed were typical of commonly documented NLEB behavior, where roost switching is 
frequent and trees vary in size and species.  Typically, NLEB change roosts every two to five days (USFWS 
2014b).  

During the course of this study, NLEB 340 exhibited previously undocumented roosting behavior. This 
bat was captured December 18th, 2017 and tracked and documented in four different roosts until 
February 13th, 2018. The bat was verified within roosts on a total of 51 days. On December 31st, 2017, 
NLEB 340 moved > 3 miles (1.069 km) from roost C to roost D in subfreezing temperatures <30° F a few 
days before a winter snow storm on January 3rd, 2018.  Although this bat was observed to use four 
different roost trees, NLEB 340 was documented, via radio telemetry (19 days) and visual observation 
(16 days), to use roost D for a total of 35 days. During this period, two snow/ice events occurred and 
temperatures in the swamp where roost D was located remained <30° F the majority of the time.  
However, temperatures from <30° F up to <70° F were observed on warmer days.     

In addition, NLEB 180 moved between four roosts during the 21 days of tracking in Craven County. 
During this period, NLEB 180 used roost B for a total of 14 days and returned to this roost several times 
during inclement weather events and when temperatures dropped significantly. In general, NLEB were 
observed to roost in taller trees with larger diameter at breast height (DBH) during harsh weather 
events and colder temperatures.   

Table 10 provides a summary of radio tracking dates, roosts documented, and emergence surveys 
performed.  Table 11 provides a summary of NLEB roost distances from capture sites for each of the five 
tracked NLEB. Detailed roost habitat descriptions are provided in Section 4.3. Please refer to Appendices 
C and E for representative photographs of roost and community habitats, and Appendix G for tracking, 
roost, and emergence data sheets. 
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Table 10 - NLEB Tracking, Roost, & Emergence Summary 

MYSE 
sex & 
Freq. 

NCWRC 
Band 
No. 

Dates Tracked 
(2017-2018) 

 Habitat 
Community 

Type 
Tree Species Roost 

No. Lat, Long  
County 

Roost Dates 
(2017-2018 

Emergence Surveys 

Notes Date  
2017-
2018 

Observed 
Emerging/Temp. 

150.430 
Male  

NCWRC
A3291 

12/3-12/18, 
2017; 16 days, 

dropped 
transmitter 

was found on 
16th day 

Bay Forest   Pinus 
serotina A 35.00138°, -

77.08186° 

 
 

Craven 
 

 

12/4-12/8, 
2017 

12/5 
2017 Yes/64° 

Unable to locate 
exact roost on 
12/3, 12/16-12/18 

No emergence 
survey was 

conducted for roost 
C due to temps  

below 50°  

Coastal Plain 
Small Stream 

Swamp 
(Blackwater 

Subtype)     

Acer rubrum B 35.00798°, -
77.07735° 

12/9-12/12, 
12/14-12/15 

2017 

12/14  
2017 No 

Bay Forest  Gordonia 
lasianthus C 35.00179°, -

77.08158° 
12/13 
2017 N/A N/A 

150.340 
Male 

 

NCWRC
A3201 

12/19/2017 – 
1/10/2018; 21 
days; approved 

to continue 
tracking an 
additional 9 
days until 

transmitter 
died on 

1/19/2018; 
continued 
volunteer 

visual 
observation 
from 1/20-
2/13, 2018 

 
Dry-Mesic 

Oak-Hickory 
Forest  

 
 

Oxydendrum 
arboreum A 35.04184°, -

77.06590° 

Craven 

12/20 & 
12/21     
2017 

12/21
2017 Yes/44° 

Emergence 
documented via 
telemetry.  Was 

unable to see bat 
leave roost tree.  
Did observe two 

other bats 
emerging from 

trees in the 
immediate area.  

  
Coastal Plain 
Small Stream 

Swamp 
(Blackwater 

Subtype)     

Nyssa 
aquatica B 35.04311°, -

77.06794° 

12/22 & 
12/23         
2017 

N/A N/A 
Tracking was not 

conducted on 
12/24 & 12/25  

2017 
No emergence was 
conducted for roost 
B or C due to temps 

below 50° 

Cypress-Gum 
Swamp 

(Blackwater 
Subtype) 

Taxodium 
distichum C 35.03839°, -

77.06635° 
12/26-12/31   

2017 N/A N/A 

Coastal Plain 
Small Stream 

Swamp 
(Blackwater 

Subtype)     

Taxodium 
distichum D 35.01326°, -

77.02158° 
1/1 – 2/13 

2018 
1/9      

2018 No 

Bat did not emerge 
from the roost 

during emergence 
survey. Roost D 

was located during 
a snow storm and 
bat 340 remained 

in this roost for 
over 30 days.   

  

150.100 
Male 

 

 
 

NCWRC 
A3112 

2/17 – 
2/21/2018; 5 

days; dropped 
transmitter 

located on fifth 
day 

Coastal Plain 
Small Stream 

Swamp 
(Blackwater 

Subtype)     

 
Liquidambar 
styraciflua 

 
 

A 34.80635°, -
77.07892° 

 
Craven  

2/17 & 2/18   
2018 

2/17 
2018 No 

Bat did not emerge 
during the survey Cypress-Gum 

Swamp 
(Blackwater 

Subtype) 

Nyssa 
aquatica B 34.81182°, -

77.08299° 
 

Jones  
2/19 & 2/20   

2018 
2/19  
2018 No 

150.302 
Male 

ES-GA  
0695 

2/21 -3/17, 
2018; 21 days; 

completed 
required days 
for tracking 

Managed Row 
Pine (not a 

natural 
community)  

Pinus taeda A 34.77765°, -
76.96254° 

Carteret 

2/21, 2/22, 
2/24, 3/11, 

2018 

2/21 
2018 Yes/69° Unable to track on 

2/23/2018 due to 
controlled burns in 

the area.  On 
2/25/2018 unable 
to locate roost due 
to controlled burns 
in area; however, 

the bat was 
observed moving 
between several 
trees during the 
burn in this area 

 

Coastal Plain 
Small Stream 

Swamp 
(Blackwater 

Subtype)     

Acer rubrum B 34.77330°, -
76.96127° 2/26/2018 N/A 

Unable to 
complete 

emergence 
survey due to 
heavy rain and 
thunderstorms 

Nyssa 
sylvatica C 34.77371°, -

76.9661° 

2/27 and 
2/28,  
2018 

2/28 
2018 Yes/62° 

Persea 
borbonia D 34.77333°, -

76.96352° 

3/1, 3/3-3/5, 
3/12-3/14, 

2018 

3/1 
2018 Yes/62° 

150.180 
Male  

NCWRC
A3114 

3/1 -3/21, 
2018; 21 days; 

completed 
required days 
for tracking 

Cypress-Gum 
Swamp 

(Blackwater 
Subtype) 

Taxodium 
distichum A 34.80951°, -

77.07953° 

Craven 

3/1/2018 3/1 
2018 No 

Bat did not emerge 
during survey  

Coastal Plain 
Small Stream 

Swamp 
(Blackwater 

Subtype)     

Acer rubrum B 34.80786°, -
77.07922° 

3/3-3/10, 
3/12, & 

3/17-3/21 
2018 

3/3 
2018 No 

Nyssa 
sylvatica C 34.80931°, -

77.07870° 3/11/2018 3/11 
2018 No 

Did see bat at top 
of cavity as survey 
team left the area  

 
Cypress-Gum 

Swamp 
(Blackwater 

Subtype) 

Nyssa biflora D 34.81065°, -
77.07874° 

3/13-3/16 
2018 

3/16 
2018 Yes/67° 

Bat emerged and 
left signal area  
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Table 11 - NLEB Capture Site to Roost Distance 

MYSE sex & Freq. Capture Site Roost No. Distance from Roost to Capture Site (miles / km)* 

150.430 Male  Craven 4 

A 0.57 / 0.92 

B 0.18 / 0.29 

C 0.54 / 0.87 

150.340 Male 
 Craven 1 

A 1.49 / 2.40 

B 1.63 / 2.78 

C 1.36 / 2.19 

D 1.71 / 2.75 

150.100 Male 
 Craven 10 

A 0.13 / 0.21 

B 0.32 / 0.51 

150.302 Male Carteret 2 

A 0.07 / 0.11 

B 0.34 / 0.55 

C 0.41 / 0.66 

D 0.36 / 0.58 

150.180 Male  Craven 10 

A 0.09 / 0.14 

B 0.02 / 0.03 
C 0.09 / 0.14 
D 0.17 / 0.27 

*NOTE: Distance from roosts to capture sites does not reflect the longest distance  
traveled between roosts.
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5.0 DISCUSSION 
During fall 2017 and winter 2018, a total of 89 surveys were conducted within Carteret, Craven, and 
Jones Counties, North Carolina, within the Croatan National Forest.  Surveys were successful in realizing 
the main objectives of this portion of the research study of the northern long-eared bat in eastern North 
Carolina.  With four captures in Craven County, one capture (new record) in Carteret County, and the 
documentation of an active roost (new record) in Jones County, two counties were added to the 
distribution of this bat species in eastern NC (Figure 10).  A May 2017 NCWRC NLEB capture record in 
Craven County was reinforced by this study’s four additional Craven County NLEB captures, which 
confirmed an active NLEB population within this county.  All five captured NLEB were tracked to roosts 
and remained active during warmer periods of both fall 2017 and winter 2018, documenting fall/winter 
activity. The documentation of NLEB 340 moving >3 miles (4.83 km) in temperatures well below 30° F to 
a roost tree that was used for at least 35 days during two snow events and several weeks of sub-freezing 
temperatures provides evidence that NLEB remain active during winter, and may indicate that these 
bats have behaviorally adapted to select overwintering roosts in large trees. In addition, the observed 
activity and capture temperatures documented  (64.5° F – 51.5° F) during this research project have also 
provided evidence that NLEB remain in the North Carolina Coastal Plain during the winter and are active 
during warmer periods throughout the winter.  Please refer to Tables 7-10 for more information on 
capture temperatures.   

To note, eight tri-colored bats were captured; three in Craven County and five in Jones County.   Both 
males and females were captured, which suggests the potential of a reproducing population within the 
Croatan NF.  Since the discovery of the fungal disease WNS in 2006, populations of the tricolored bat 
have plummeted with reported mortality rates of 100 percent in many affected hibernacula (CBD and 
DOW, 2016). After a 90-day review in response to a petition by the Center for Biological Diversity (CBD) 
and the Defenders of Wildlife (DOW) to list the tri-colored bat as a Threatened or Endangered species, 
the USFWS has announced that listing may be warranted and has initiated a twelve month review 
(Federal Register 2017). Documentation of the tri-colored bat in the Coastal Plain of NC may be 
important as this may possibly be a refuge for this species to escape the fungus and the associated 
disease, WNS.  Four of the tri-colored bats (males and females) were captured at mist-net site 4-Jones 
(Crooked Run Road) located on the northwestern section of the forest.  In addition, a female tri-colored 
bat captured during a survey breakdown in Craven County was documented at 38° F (3.33° C).  

Also of note, the Croatan NF was conducting a prescribed fire regimen in areas where tracking surveys 
were being conducted during Session 2 winter 2018.  NLEB 302, captured in Carteret County on 
February 2nd, 2018 was being actively tracked in the general area of capture site 2-Carteret and along 
Millis Swamp Road/FS Road 177 during two separate prescribed fire events.  Due to active fires and 
safety concerns, staff could not enter the area to track this bat to the actual roost tree on February 23rd 
and 25th, 2018; however, on these dates, a tracking team was able to follow the transmitter signal of 
NLEB 302 to observe this bat flying during the day and switching between several trees during both fire 
events. Although a roost was not documented on February 23rd, NLEB 302 was observed moving and 
switching trees during a prescribed fire along Millis Road.  On February 24th, NLEB 302 had returned and 
was documented back in roost 302A. On February 25th, 2018 a second fire event was in progress, and 
NLEB 302 was again observed flying and switching between trees during the fire; therefore, no roost 
was documented this day. On February 26th, NLEB 302 was documented in a new roosting area NE of its 
capture site in Roost 302B. The roost was located in a riparian area with standing water along Juniper 
Branch and Southwest Prong of the Newport River. Anecdotal reports were also received from members 
of the Croatan NF fire crew that bats were observed flying and switching trees during the day during the 



Protected Species Survey Report – Fall 2017 – Winter 2018  Eastern North Carolina NLEB Research Project 
 

 

  26 Rev. August 2018 

February 23rd, 2018 fire event. Although bats have often been observed flying out of vegetation during 
fire events (personal communications with forest staff), it was notable to observe and document NLEB 
moving and switching to safer areas during such events.  

Overall, all captured bat species were observed to be healthy, with no wing damage to indicate WNS.  
Swabs for analyzing the potential presence of Pd were collected on all NLEB, southeastern bats, big 
brown bats, and tri-colored bats captured. No little brown bats were captured; therefore, none were 
swabbed for Pd.  A total of 88 bat swabs and one swab of NLEB 340 roost D were submitted to KSU. 
Results will be sent to NCDOT and USFWS when received.  

Although no female NLEB were captured, large sections of the Croatan NF were inaccessible (i.e. remote 
wilderness areas) and therefore no surveys were conducted in these areas.  All NLEB captures and 
roosting activity were documented on the borders of these large wilderness areas or along riparian 
corridors (streams and swamps) that connect to these areas that are difficult to access to conduct mist-
net surveys.  These riparian corridors and inaccessible areas may support a larger population of NLEB in 
the Croatan NF and provide habitat that is supportive of maternity roosts and the associated females.  
Additional surveys in this area of the state and during the maternity season are needed in order to fully 
assess population size and to document a reproductive NLEB population.   
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Mist-net Data Sheets



































































































































































































































































































































































































































































































































































Appendix G 
NLEB Tracking, Roost, 

and Emergence Data Sheets





































































































































































Appendix H 
Agency Coordination Emails



1

Dottie Brown

From: Dottie Brown

Sent: Sunday, December 03, 2017 11:18 AM

To: 'permitsR3ES@fws.gov'; 'Jordan, Gary'; 'Sue Cameron'

Cc: 'Chris Manley'; Katherine Caldwell; David H Allen(david.h.allen@ncwildlife.org); 

HugoCobos 

Subject: northern long=eared bat capture Permit  TE94704A-1

FYI 

A northern long-eared bat (NLEB) was captured on 12-2-2017 by Dottie Brown USFWS permit # TE94704A-1.  An adult 

male NLEB was captured in the Craven County approximately at 35.00707, -77.07463 within the Croatan National 

Forest.  Surveys are being conducted in coastal NC for the presence of NLEB during the winter months.  NLEB will be 

tracked for approximately 21 days.   

Dottie Brown 

Senior Ecologist 

Director of Bat Management and Conservation 

Ecological Solutions, Inc. 

630 Colonial Park Drive 

Roswell, GA 30076 

Mobile-828-244-1898 

Office-770-998-7848 

dbrown@ecologicalsolutions.net 



2

From: Kristi Confortin  

Sent: Tuesday, December 19, 2017 11:23 AM 

To: permitsR3ES@fws.gov; gary_jordan@fws.gov; susan_cameron@fws.gov 

Cc: Dottie Brown <dottiebrown@ecologicalsolutions.net>; katherine.caldwell@ncwildlife.org; 

david.h.allen@ncwildlife.org; cdmanley@ncdot.gov; hcobos@fs.fed.us 

Subject: Northern Long-eared bat Capture Permit TE48579B-3 

Hello everyone, 

FYI 

A northern long-eared bat (NLEB) was captured on 12-18-2017 by Kristi Confortin USFWS permit # TE48579B-3.  An adult 

male NLEB was captured in the Craven County approximately at 35.027270 -77.046536 within the Croatan National 

Forest.  Surveys are being conducted in coastal NC for the presence of NLEB during the fall and winter months.  NLEB will 

be tracked for approximately 21 days.   

Thanks, 

Kristi Confortin 

Bat Ecologist 
Associate Wildlife Biologist® 
Ecological Solutions, Inc. 
630 Colonial Park Drive 
Roswell, GA 30076 
Mobile-516-672-3780 
Office-770-998-7848 
kristiconfortin@ecologicalsolutions.net 
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Dottie Brown

From: Dottie Brown

Sent: Saturday, February 17, 2018 9:46 PM

To: 'permitsR3ES@fws.gov'; 'gary_jordan@fws.gov'; 'susan_cameron@fws.gov'

Cc: 'katherine.caldwell@ncwildlife.org'; 'david.h.allen@ncwildlife.org'; 

'cdmanley@ncdot.gov'; 'hcobos@fs.fed.us'; Kristi Confortin

Subject: RE: Northern Long-eared bat Capture Permit TE94704A-1

Attachments: Doc - Feb 17 2018 - 6-21 PM.PDF

Hi all, 

It seems this capture is in Craven County and not Carteret County.  I documented the county by a map that Forest 

Service gave me which shows the county line for Craven is north of this site. However this maps county lines are 

incorrect and Carteret County line is approximately .23 miles to the SE.  Gary Jordan pointed it out (thanks Gary) and I 

pulled it up in Google Earth to confirm.  Still the great news is that we captured another NLEB in Craven County.   

Let me now if you have any questions. 

Thanks 

Dottie Brown 

Senior Ecologist 

Director of Bat Management and Conservation 

Ecological Solutions, Inc. 

630 Colonial Park Drive 

Roswell, GA 30076 

Mobile-828-244-1898 

Office-770-998-7848 

dbrown@ecologicalsolutions.net 

From: Dottie Brown  

Sent: Saturday, February 17, 2018 2:55 PM 

To: permitsR3ES@fws.gov; gary_jordan@fws.gov; susan_cameron@fws.gov 

Cc: katherine.caldwell@ncwildlife.org; david.h.allen@ncwildlife.org; cdmanley@ncdot.gov; hcobos@fs.fed.us; Kristi 

Confortin <kristiconfortin@ecologicalsolutions.net> 

Subject: RE: Northern Long-eared bat Capture Permit TE94704A-1 

FYI 

In accordance with protocols for USFWS permit #TE94704A-1, I am reporting the capture of a northern long-eared bat 

(NLEB) captured on 2-16-2018 by Dottie Brown.  An adult male NLEB was captured in the Carteret County approximately 

at 34.80819, -77.07938 within the Croatan National Forest.  Surveys are being conducted in coastal NC for the presence 

of NLEB during the fall and winter months.  NLEB will be tracked for approximately 21 days.   

Let me know if you have any further questions.   

Thanks, 

Dottie Brown 

Senior Ecologist 

Director of Bat Management and Conservation 
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Dottie Brown

From: Dottie Brown

Sent: Wednesday, February 21, 2018 2:55 PM

To: permitsR3ES@fws.gov; gary_jordan@fws.gov; susan_cameron@fws.gov

Cc: katherine.caldwell@ncwildlife.org; david.h.allen@ncwildlife.org; cdmanley@ncdot.gov; 

hcobos@fs.fed.us; Kristi Confortin

Subject: Northern Long-eared bat Capture Permit TE48579B-3

FYI- 

In accordance with protocols for USFWS permit #TE48579B-3, I am reporting the capture of a northern long-eared bat 

(NLEB) captured on 2-20-2018 by Kristi Confortin.  An adult male NLEB was captured in the Carteret County ( this time it 

is in Carteret Co.) approximately at 34.77446, -76.964050 within the Croatan National Forest.  Surveys are being 

conducted in coastal NC for the presence of NLEB during the fall and winter months.  NLEB will be tracked for 

approximately 21 days.   

Let me know if you have any further questions.   

Thanks, 

Dottie Brown 

Senior Ecologist 

Director of Bat Management and Conservation 

Ecological Solutions, Inc. 

630 Colonial Park Drive 

Roswell, GA 30076 

Mobile-828-244-1898 

Office-770-998-7848 

dbrown@ecologicalsolutions.net 

+
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Dottie Brown

From: Dottie Brown

Sent: Thursday, March 01, 2018 2:09 PM

To: 'permitsR3ES@fws.gov'; 'gary_jordan@fws.gov'; 'susan_cameron@fws.gov'

Cc: 'katherine.caldwell@ncwildlife.org'; 'david.h.allen@ncwildlife.org'; 

'cdmanley@ncdot.gov'; 'hcobos@fs.fed.us'; Kristi Confortin

Subject: RE: Northern Long-eared bat Capture Permit TE94704A-1

FYI- 

In accordance with protocols for USFWS permit #TE94704A-1, I am reporting the capture of a northern long-eared bat 

(NLEB) captured on 2-28-2018 by Dottie Brown.  An adult male NLEB was captured in the Craven County, NC at 

approximately at 34.80819, -77.07938 within the Croatan National Forest.  Surveys are being conducted in coastal NC for 

the presence of NLEB during the fall and winter months.  NLEB will be tracked for approximately 21 days.   

Let me know if you have any further questions.   

Thanks, 

Dottie Brown 

Senior Ecologist 

Director of Bat Management and Conservation 

Ecological Solutions, Inc. 

630 Colonial Park Drive 

Roswell, GA 30076 

Mobile-828-244-1898 

Office-770-998-7848 

dbrown@ecologicalsolutions.net 

 

 

  




