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Annual Performance Report

State: North Carolina Project Number: T -9
Amendment Number: 1

Period Covered: July 1, 2007 — June 30, 2008

Grant Title: State Wildlife Grants T-9 (Planning)

Project Title: Sensitive Species Data Management

Objective:

Efficiently collect, manage, and catalog data on sensitive species across the state in form that is
readily accessible and useable in planning processes and by field biologists on a daily basis.

A. Activity

This year, we have made progress on several long-term projects:

1. We completed development and deployment of data entry forms for GPS units to facilitate
collection of Aquatics data and upload into the Aquatics Database. This will reduce data entry
error and save time (data will not have to be collected in the field and copied into the database
later).

2. We are building a comprehensive, spatially-explicit biological database to store all data
collected by the Wildlife Diversity Program. Currently, biological data is collected and stored
locally across the state in 14 separate databases. This will bring all biological data together in
one location, allowing better data protection, more opportunities for analysis of data from
different species/projects, and easier access to data from organizations outside of NCWRC. It
will be developed in stages, converting one database at a time. We have been coordinating with
the IT department to convert the Aquatics database first, with other databases to follow in the
coming year.

3. We are developing a project-tracking database to catalog effort (hours spent and actions
completed) towards goals outlined in the Wildlife Action Plan. Currently, we are vetting a
prototype version of the database with biologists to ensure that all requirements are met.

4. We developed a near real-time map of listed aquatic non-game species. This map is linked to
the server-based Aquatics database.

5. We provided technical support for currently deployed GPS/GIS hardware and software to
field biologists in the Wildlife Diversity program.

6. We provided technical assistance using GIS/GPS technologies to Wildlife Diversity Program
Biologists.

In addition, staff attended the Organization of Fish and Wildlife Information Managers
(OFWIM) and GAP Conferences.



B. Target Dates for Achievement and Accomplishment

The project is on schedule and all accomplishments have been met within target date of
achievement.

C. Significant Deviations

There were no significant deviations from either the schedule or planned activities of the
project.

D. Remarks
None

E. Recommendations

In the coming year we are scheduled to accomplish the following:

e Complete conversion of the Aquatics Database to the comprehensive Biological
Database format.

e Complete conversion of 3-4 other species-specific databases to the comprehensive
Biological Database format.

e Complete and deploy the Project-Tracking Database

¢ Continue to provide technical support for GPS/GIS hardware and software to field
biologists

F. Estimated Cost

$ 38,140

Prepared by: Scott Anderson, Lead GIS Biologist,
Division of Wildlife Management



Annual Performance Report

State: North Carolina Project Number: T -9
Amendment Number: 1

Period Covered: July 1, 2007 — June 30, 2008

Grant Title: State Wildlife Grants T-9 (Planning)

Project Title: Surveys of Priority Amphibians and Reptiles in the Piedmont of North Carolina

Objective:

1. Compile information from various sources (state and federal government, Natural
Heritage Program, private individuals) regarding the distribution and status of
amphibians and reptiles in the Piedmont region.

2. Develop survey and inventory strategies for target amphibians and reptiles outlined
in the Wildlife Action Plan.

3. Conduct inventories of target amphibian and reptiles on state game lands and other
public and private lands in the Piedmont.

A. Activity

Over the past year, the Piedmont Herpetology Survey project continued several projects begun in
2007 and implemented several new projects and numerous site surveys to assess the status of
amphibians and reptiles. Studies that were continued from 2007 include: 1) a study aimed at
determining the distribution and status of target amphibian species in seeps and floodplain pools
in the Triangle region and 2) surveys of amphibians and reptiles at the Pee Dee National Wildlife
Refuge and Caswell Game Land. Other projects conducted during the past year included: 1) a
survey of Gulf Coast spiny softshell turtles in the Yadkin-Pee Dee drainage; and 2) identification
and surveys of ephemeral ponds on Sandhills Game Land. A study of eastern box turtle home
range and habitat use on the Sandhills Game Land was also begun early in 2008. Additionally,
this project collaborated with Duke University to complete a study on the effects of urbanization
on amphibians and reptiles in the Sandhills region.

Triangle Region Amphibian Assessment

The objective of this project is to document and assess the status of amphibian and reptile
populations, focused on salamanders, associated with seepage and ephemeral pool communities
in the Triangle region of NC (Raleigh, Durham, and Chapel Hill areas). Capture data obtained
during this study will be compared to local and landscape factors to determine how land use
surrounding seepage and pool habitats affects amphibian and reptile diversity and relative
abundance. This information should be useful for land planning in the region. In 2007, we set up
coverboard sampling sites at 6 seepage communities and 8 ephemeral pool communities (Figure



1). All sites have been checked for animals monthly since October, 2007. Additionally, seining
surveys were completed in the spring of 2008 to determine larval amphibian presence and
abundance.
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Fig 1. Locations of seepage (triangles) and ephemeral pool (circles) communities surveyed for
amphibians and reptiles in the Triangle region of NC. The gray area represents urban
boundaries, and the black lines are county boundaries.

Through June of 2008, 224 amphibians and reptiles were captured beneath coverboards at
seepage and pool sites. A total of 21 species of amphibians and reptiles were documented,
including 10 species of salamanders — nearly all of the salamander species likely to occur in
these habitats. Five of the salamander species encountered were only encountered in seepages,
illustrating the importance of these small and rare habitat features on the landscape. The study
will continue for at least another year, but preliminary analyses suggest that there is a strong
negative relationship between a pond’s distance from the nearest paved road and the number of
amphibian and reptile species the pond supports (Figure 2).
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Fig 2. Amphibian and reptile species richness at ephemeral pools compared to distance to the
nearest paved road.

Amphibian and Reptile Inventory of the Pee Dee National Wildlife Refuge

The 8,400 acre Pee Dee National Wildlife Refuge in Anson and Richmond Counties contains a
variety of habitats important to amphibians and reptiles. Because of its location on the edge of
the Piedmont and the influence of the Pee Dee River corridor, the refuge likely contains species
usually restricted to the Coastal Plain. The refuge contains 3,000 acres of contiguous bottomland
hardwood forest — the largest remaining bottomland hardwood tract remaining in the central
Piedmont. A survey of the amphibians and reptiles of the refuge was suggested in the refuge’s
biological review (USFWS, 2006), but refuge staff time limitations has impeded such an effort.
A survey of the refuge by WRC staff will provide information on amphibian and reptile
distribution and status to refuge staff, providing information that can be used for sound habitat
management.

Trapping arrays were set up in July 2007, and included wooden and metal coverboards and PVC
pipes for treefrogs. All sites have been surveyed approximately monthly since October, 2007.
Thus far, 98 individuals of 23 species of amphibians and reptiles have been captured during
surveys (Table 1). Priority species captured thus far include ribbon snake, Thamnophis sauritus,
castern box turtle, Terrapene carolina, spotted salamander, Ambystoma maculatum, and marbled
salamander, Ambystoma opacum. Surveys will continue for another year, but early results
suggest that the Brown Creek floodplain supports a rich diversity of amphibians and reptiles,
whereas uplands near fields are dominated by common snakes and lizards.



Table 1. Amphibians and reptiles captured during surveys of the Pee Dee National Wildlife
Refuge, Anson and Richmond Counties, 2007-2008.

Common Name Scientific Name Number Captured
Frogs
Northern Cricket Frog Acris crepitans 5 (+ hundreds observed)

American Toad

Bufo americanus

1

Cope’s Gray Treefrog Hyla chrysoscelis 4
Green Treefrog Hyla cinerea 16
Spring peeper Hyla crucifer 1
Squirrel Treefrog Hyla squirella 5
Salamanders

Spotted Salamander Ambystoma maculatum 3
Marbled Salamander Ambystoma opacum 16
White-spotted Slimy Salamander Plethodon cylindraceus 3
Snakes

Southern Copperhead Agkistrodon contortrix 4
Eastern Wormsnake Carphophis amoenus 4
Black Racer Coluber constrictor 11
Redbelly Watersnake Nerodia erythrogaster 1
Brown Snake Storeria dekayi 1
Red-bellied Snake Storeria occipitomaculata | 1
Ribbon Snake Thamnophis sauritus 1
Lizards

Carolina Anole Anolis carolinensis 5
Little Brown Skink Scincella lateralis 4
Turtles

Painted Turtle Chrysemys picta 3
Eastern Box Turtle Terrapene carolina 2
Slider Trachemys scripta 1 (+ many observed)

Species Observed but Not Captured

River Cooter Pseudemys concinna numerous
Southeastern Five-lined Skink Eumeces inexpectatus several observed
Eastern Kingsnake Lampropeltis getula 1 observed

Amphibian and Reptile Inventory of Caswell Game Land
An inventory of the amphibians and reptiles of Caswell Game Land, Caswell County, was

initiated in 2005 and continued during FY 2007-08. Transects of wood and tin coverboards and

PVC pipes were rearranged in early 2007 to better represent habitat types that occur on the
property. Currently, there are 11 transects in various habitats including bottomlands, oak
woodland, thinned oak woodland, and thinned pine woodlands— in part, to coincide with

management activities associated with Cooperative Upland habitat Restoration and Enhancement

(CURE) management activities. The northern Piedmont (NC counties bordering Virginia) has




been relatively neglected with regard to amphibian and reptile survey efforts compared to other
parts of the state; thus, this survey is important in providing some insight into the distribution
and relative abundance of species in this area.

During the past year, surveys have not resulted in any new Wildlife Action Plan target species
discoveries at Caswell. Since the survey began, 31 amphibian and reptiles species have been
documented on the Game Land, out of about 53 species likely to occur in the northern Piedmont.
The most commonly encountered species included Cope’s gray treefrog, Hyla chrysoscelis (142
captures), green frog, Rana clamitans (93 captures), marbled salamander, Ambystoma opacum
(65 captures), and black racer, Coluber constrictor (36 captures). Wildlife Action Plan target
species encountered on the Game Land include marbled salamanders, broadhead skinks, mole
kingsnakes, white-spotted slimy salamanders (part of the “P. glutinosus” complex), and eastern
box turtles. Some notable species that were not encountered during our surveys included corn
snakes, eastern kingsnakes, slender glass lizards, and spotted salamanders. We will likely phase
out the survey of Caswell Game Land over time, instead focusing on surveying specific sites
using on-the-ground searches during peak times of amphibian and reptile activity to attempt to
document some “missing” species and to delineate important habitat for Wildlife Action Plan
target species. We are also analyzing our capture data with regard to how species are distributed
among various habitat types. This information will help to guide land management on the

property.
Gulf Coast Spiny Softshell Turtle Surveys

The Gulf Coast spiny softshell (Apalone spinifera aspera) is a turtle about which little is known
in North Carolina. In North Carolina, the species apparently only occurs in the Yadkin-Pee Dee
and Catawba drainages in the Piedmont. During 2007, 17 sites were surveyed along the Pee Dee
River and several larger tributaries. Surveys involved scanning rivers from bridge crossings,

: : spending at least 15 minutes at each site and using a pair of
binoculars to view turtles. In addition, a canoe survey was
conducted on the Pee Dee River from Blewett Falls to near
the South Carolina border. Softshells appeared to be most
abundant in the Pee Dee River from Blewett Falls dam to
about 2 miles downstream. Softshells were also observed (2
individuals) in the Rocky River, Anson County, up to about
12 miles from its confluence with the Pee Dee. Another
turtle was captured on the Uwharrie River, Montgomery
County, approximately 3 miles from its confluence with the
Pee Dee. Preliminary results suggest that softshells are
mainly associated with the lower portion of the Pee Dee
River and a limited distance upstream into several of the
larger tributaries. However, trapping efforts in the future are needed to further delineate
populations and to assess the status of this species. We are currently not sure of the status or
distribution of softshells in the lakes created by hydro-electric dams along the Pee Dee.
Softshells are also known to occur at several locations along the Catawba River drainage,
including Lake Norman, and future efforts at trapping various sites would help to assess the
turtle’s status in that river system as well.




Sandhills Game Land Ephemeral Pond Research

Ephemeral ponds in the Sandhills region of North Carolina can be highly productive amphibian
breeding sites and support rare species such as Carolina gopher frogs, Rana capito, and tiger
salamanders, Amybstoma tigrinum. Natural ponds in the Sandhills were historically mainly open
and grassy because of the influence of frequent fires burning through pond basins during dry
years. However, most Sandhills ponds have grown hardwoods over the past several decades,
probably because of a history in the 1970s and 1980s of fires being kept out of most of these
habitats. Examination of aerial photographs of some ponds clearly shows increased canopy
closure since the 1950s. Examples of open, grassy and hardwood-encroached ponds are shown in
Figure 3. Research has shown that hardwood encroachment into naturally open ponds can reduce
hydroperiods and lead to the decline of some amphibian species adapted to breeding in open
ponds, including gopher frogs. We were interested in documenting all ponds on the Sandhills
Game Land and assessing their status, both in the amount of hardwood encroachment and the
species of amphibians still using these ponds. With this information, we will consider
management options for each ephemeral pond with the final goal of increasing breeding site
quality for rare amphibians, especially Carolina gopher frogs. Gopher frogs are only known to
breed in 2 ponds on the Sandhills Game Land, so increasing available breeding habitat in the
area will help to ensure that populations remain viable.

|
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igure . Open, grassy (left) and ardwd-encroacd (right) ephemeral ponds on the Sandhills
Game Land.

In 2007, the Piedmont biologist began inventorying all ephemeral ponds on the Sandhills Game
Land by examining aerial photographs, conducting on the ground searches, and by asking Game
Land and NC Museum of Natural Sciences personnel about ponds they have come across in the
area. By the early part of 2008, we identified 12 natural ephemeral ponds on the Game Land,
most of which are degraded because of previous lack of fire management and attempts to drain
some ponds through ditching. Now that we have likely identified most of the natural ponds on
the Game Land, we are conducting surveys to identify amphibian species breeding in each pond,
using frog call and dipnet surveys. Initial frog call surveys revealed few priority species, while
dipnet surveys documented breeding activity by tiger salamanders at 4 sites and a few gopher
frog egg masses at one site. These surveys will continue through the spring of 2009. After
evaluating the amphibian assemblage at each pond and each pond’s hardwood encroachment
status, we will consider management options that will increase breeding habitat quality.



Fire Ant Predation on Native Amphibians

At a newly discovered pond on the Sandhills Game Land, the Piedmont biologist documented
the first record of Mabee’s salamander, Ambystoma mabeei, on the Game Land. Unfortunately,
this discovery was also coupled with the first documented case of predation by red-imported fire
ants (a non-native species) on Mabee’s salamanders, a State Wildlife Action plan priority
species. Out of 26 juvenile salamanders found at the breeding site, 21 of them (81 %) were being
attacked by, or had already been killed by, fire ants. We also documented fire ant predation on 4
juvenile eastern spadefoots, Scaphiopus holbrookii. Fire ants are known predators on a variety of
reptiles and other wildlife (see Allen et al. 2004), but this is the first documentation of fire ant
predation on Mabee’s salamanders and eastern spadefoots. A scientific publication documenting
fire ant predation will be submitted this year. We are currently considering approaches to assess
the threat of fire ants on Sandhills region amphibians, as fire ant populations appear to have
spread rapidly into amphibian breeding habitat on the Sandhills Game Land within the past few
decades.

Surveys of Sandhills Game Land Aquatic Habitats

The Sandhills Game Land has been surveyed for amphibians and reptiles by numerous biologists
for years. However, some aquatic habitats on the Game Land have received relatively little
attention, especially small streams and impoundments. We deployed aquatic funnel traps to
determine their effectiveness in capturing target amphibian and reptile species, especially
targeting mud snakes, Farancia abacura, greater sirens, Siren lacertina, and rainbow snakes,
Farancia erytrogramma. Traps were deployed at 7 sites throughout the Game Land and traps
were checked at each site for 8-28 days. In total, we deployed traps for 3534 trap nights. Twelve
species of amphibians and reptiles were captured, including 2 specimens of mud snakes and
numerous carpenter frogs, Rana virgatipes, another target species in the Wildlife Action Plan
(Table 2). We did not encounter either greater sirens or rainbow snakes at any sites. Our results
indicate that funnel traps were useful at capturing frogs, newts, and several turtle species.
However, either the species we were targeting are very rare on the Sandhills Game Land or
funnel traps are not an adequate way of surveying for these species. We will continue to alter
trap design in an attempt to adequately sample species such as mud and rainbow snakes.
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Table 2. Results of aquatic funnel trapping in various habitats on the Sandhills Game Land
during 2008. **Denotes target species in the Wildlife Action Plan.

Site # Traps | # Nights Species
Broad Acres Lake 66 28 Slider — 5
(Impoundment) Broken striped Newt — 5

Common Musk Turtle — 17
**Mudsnake — 1
Two-toed amphiuma — 1

Bullfrog — 1
Little Dismal 25 14 Broken striped Newt — 14
(Ephemeral Pool) Green Frog — 1

**Carpenter Frog — 10
Southern Leopard Frog — 2
Snapping Turtle — 1
Eastern Cottonmouth — 1

Drowning Creek 14 14 Common Musk Turtle — 2

(Large Stream) Snapping Turtle — 1
Green Frog — 1

Gum Swamp 20 14 Common Musk Turtle — 3

(Medium Creek) Green Frog — 1

Watson Drain 20 19 Eastern Cottonmouth — 1

(Small Perennial Stream) **Mudsnake — 1

Green Frog — 5
Southern Leopard Frog — 1
Lesser Siren — 1

Whiskey Drain 20 16 Green Frog — 2
(Small Perennial Stream)
Whiskey Drain 11 20 8 Green Frog — 1

(Small Perennial Stream)

Box Turtle Habitat Use and Home Range

Eastern box turtles, Terrapene carolina, are a target species in the State Wildlife Action Plan,
mainly because populations are thought to be declining, but also because we know little about
their status and habitat needs in the state. Several studies throughout the box turtle’s range have
documented drastic declines in box turtle populations over several decades, because of habitat
loss and fragmentation, road mortality, loss of eggs and juveniles by subsidized predators, and
collection for the pet trade. In 2007, a group from various agencies and institutions throughout
North Carolina, The Box Turtle Collaborative, organized to examine the status of box turtles in
the state. This group is taking a multi-faceted approach to box turtle conservation in the state,
including education and outreach, distribution surveys, population studies, and research on
habitat use and movements of turtles in various regions. The Sandhills region is an area where
box turtles have not been studied to any extent. Therefore, we recently set out to examine habitat
use and home range of box turtles on Sandhills Game Land using radiotelemetry. The objectives
of the study are to:

1) Determine home range of box turtles on Sandhills Game Land and compare
data to other regions of the state and country — it is hypothesized that home
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range of turtles will be larger in the Sandhills because of the relatively dry,
sandy environment and patchiness of food resources;

2) Determine habitats that are most used by box turtles compared to the
availability of those habitats on the landscape (e.g., small fields, woody and
open drains, upland longleaf);

3) Determine microhabitat features that are important for various aspects of the
life history of box turtles (e.g., stumps, coarse woody debris, nesting, and
overwintering habitat).

Our goal is to radiotrack up to 10 box turtles (5 females, 5 males) for 1 year on Sandhills Game
Land. At each telemetered location, we are recording numerous variables related to micro- and
macro-habitat. Data from this study will be used to guide management of various habitats on the
Game Land, but also to guide and inform land conservation and management activities in the
greater Sandhills region. At the time of writing this report, 2 of 3 turtles that have been tracked
for over a month have used areas of near 60 acres, much higher than the typical 2-10 acre home
ranges reported in previous studies from other ecoregions.

Other Target Species

In addition to more focused projects outlined previously in this report, an effort has been made to
document other target amphibians and reptiles at historic or previously unreported sites. The first
step to this process has been to gather locality data for target species from various sources,
including the NC Natural Heritage Program, NC Museum of Natural Sciences, through
conversations and meetings with State Parks and USDA Forest Service biologists, and by
contacting amateur herpetologists with knowledge of animal locations.

A number of records for target species have been obtained by the Piedmont biologist through
roadcruising and visual surveys. Other records have come from amateur herpetologists who
shared their information with the biologist. A list of target species discovered this year is
presented in Table 3. A database for species observed and/or captured in the Piedmont is
currently being maintained.

Research on impacts of development on priority reptiles in the Sandhills

WRC contracted with Duke University to conduct a study on the impacts of development and
other landscape-scale factors on populations of priority snakes, other amphibians and reptiles,
and their predators. A summary of this work is attached in Appendix A.

Other Activities

We are continuing to develop partnerships with numerous organizations, both public and private,
to conserve amphibian and reptiles in the Piedmont. The Piedmont biologist attended 3 meetings
that focused on the conservation of wildlife, and presented a talk at the SE PARC meeting. Other
activities included taking part in several working group meetings, including NCPARC working
groups and a Box Turtle working group organized at UNC-Greensboro. Site visits and meetings
also occurred between the biologist and various Piedmont stakeholders, including US Fish and
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Wildlife Service, Uwharrie National Forest, North Carolina Zoo, Duke Forest, NC State Parks,
NC Museum of Natural Sciences, and private landowners.

Table 3. List of species identified as targets in the Wildlife Action Plan that were encountered
during FY 2008 in the North Carolina Piedmont during general surveys.

TARGET SPECIES
OBSERVED COMMON NAME SITE(S) AND COUNTY
Terrapene carolina Eastern Box Turtle Jordan Lake Game Land
(Chatham); Duke Forest (Orange);
Umstead State Park (Wake);
Sandhills Game Land
(Scotland/Richmond);
Rockingham (Richmond); Diggs
Tract (Richmond); Chapel Hill
(Orange)
Ambystoma mabeei Mabee’s Salamander Sandhills Game Land (Scotland)
Elaphe guttata Corn Snake Sandhills Game Land (Scotland);
Troy (Montgomery)
Ambystoma talpoideum Mole salamander HWY 52 (Stanly)
Crotalus horridus Timber Rattlesnake Diggs Tract (Richmond)
Lampropeltis getula Eastern Kingsnake Ball Mountain (Davidson)
Eumeces laticeps Broadhead Skink Badin Dam (Montgomery);
Sandhills Game Land (Scotland)
B. Target Dates for Achievement and Accomplishment

The Triangle amphibian and reptile status assessment project and a survey of the Pee Dee
National Wildlife Refuge will continue through 2009. We will complete data analysis in late
2009 or early 2010 and expect to publish these results in scientific outlets. The study on habitat
use and home range of box turtles will continue for 1 year, ending late in 2009. We will also
continue to examine the status of Sandhills ephemeral ponds for at least 1 more year and will
consider habitat management options as we analyze trends in the use of ponds by various
amphibian species.

Finally, the Piedmont biologist will continue to conduct surveys for target amphibians and
reptiles at historic sites and suitable habitat throughout the Piedmont. Some species where major
data gaps exist concerning their distribution include Gulf Coast spiny softshells, northern gray
treefrogs, pygmy rattlesnakes, and several of the large-bodied snakes. Recruitment of volunteers
and collaboration among researchers will help to fill in these data gaps.
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C. Significant Deviations

None

D. Remarks
None.

E. Recommendations

This project should continue as planned in order to meet long-term project objectives.

Wildlife Resources Commission biologists should continue collaborating with other agencies,
academic researchers, volunteers, and the general public in conducting surveys, research, and
land management activities. This would not only provide better data to our biologists, but also
help to avoid overlap in survey and research activities.

F. Estimated Cost

$ 95,251 (including in-kind contributions)

G. References

Allen, C.R., D.M. Epperson, and A.S. Garmestani. 2004. Red imported fire ants effects on
wildlife: A decade of research. American Midland Naturalist. 152(1): 88-103.

North Carolina Wildlife Resources Commission. 2005. North Carolina wildlife
action plan. Raleigh, North Carolina.

United States Fish and Wildlife Service. 2006. Pee Dee National Wildlife Refuge biological
review. Columbia Migratory Bird Field Office.

Prepared by: Jeff Humphries
Piedmont Wildlife Diversity Biologist
NC Wildlife Resources Commission
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Appendix A: Duke University work supported by the NC Wildlife Resources Commission

Executive Summary:

Wildlife encounter rates along gradients of urbanization in the
North Carolina Sandhills

Ron Sutherland
Ph.D. Student, Duke University
rwsl 0@ duke.edu

and co-authors/field assistants:
Whit Baker
Phil Dunning

Final report in partial fulfillment of the

COOPERATIVE AGREEMENT
Between the
NORTH CAROLINA WILDLIFE RESOURCES COMMISSION
and
DUKE UNIVERSITY, DURHAM, NORTH CAROLINA

June 26, 2008
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Executive Summary

Rapid urbanization threatens the survival of native wildlife species worldwide. In order to fully
grasp the implications of the ongoing growth of urban areas on biodiversity, conservationists
need to be able to quantily the response patterns of a wide range of different species to the
intensification of urban land vse. In this study, we set up two road-based transects across full
gradients of urbanization and habitat loss in the diverse longleaf pine forests of the Sandhills
region of North Carolina, USA.

With funding providad by the NC Wildlife Resources Commission, we drove the
transects repeatedly at night in the field seasons of 2006-2007, tallying all vertebrate animals
encountered (live or dead). The first transect (driven in 2006 and 2007; 76km long) ran from the
urban areas of Southern Pines and Pinehurst down to the remote and relatively pristine habitats
associated with the state-owned Sandhills Gamelands. The second transect (driven only in 2007;
91km long) began at the terminus of the first transect in the Gamelands, and then stretched down
to the urban zones of Hamlet and Rockingham. A total of 3920 vertebrate animals were observed
on or near the road routes after driving a total of 16,037 km. We also plotted the locations of 632
nightjars (ground-nesting nocturnal birds; e.g. whip-poor-wills) that we heard while driving the
transects in both years. In addition, in 2007 we surveyed for the nightjars and for guail {a high-
priority game species that also nests on the ground) using 75 point count locations distributed
along the first road route.

Regression tree analysis (a robust, nonparametric technique with minimal assumptions)
was used to statistically interpret the data from the road surveys and bird point counts. The
regression trees modeled the animal observation rates for a given 1km road segment or point
count as a function of seven habitat variables measured within corresponding 1km buffer zones
for each se gment. We also modeled snake and bird encounter rates as a function of mesopredator
mammal ohservations.

Owr results reveal that snake, amphibian, nightjar, deer, rabbit, and quail observation
rates are negatively associated with increasing levels of traffic and impervious surface.
Conversely, mesopredator mammals (and domestic cats in particular) responded slightly
positively to increasing urbanization, and negatively to protected area coverage. Both ground-
nesting birds and snakes showed signs of negative correlations with mesopredator encounter
rates, although these trends were not always significant due to high variability in the
mesopredator data.

Future studies will be needed to confirm the logical assumption that animal encounter
rates measured via roadcruising provide a reasonably accurate estimation of the relative
abundance of the different animal groups. If our results do reflect actual animal abundance trends
along the gradients of urbanization we sampled, then it seems clear that many native vertebrates
in the Sandhills will continue to rapidly retreat from the onslaught of urban development.

To help prevent this future scenarie of diminishing wildlife abundance in the remaining
fragments of the once magnificent longleaf pine forests of the southeastern USA, we recommend
the adoption of aggressive new strategies for blocking the spread of urbanization into our most
pristine rural environments. In particular, we detail three creative options for enhanced wildlife
habitat conservation that would be particularly effective at maintaining large, cohesive tracts of
forest ecosystems in North Carolina.

Nove: a group of 6 key figures is included ar the end of this abbreviared execurive summary file,
along with an overview map of the study area and road routes used in 2006-2007

16



Figure 1. Overview MNap showing the location of the road transects we drove in the
Sandhills. The blue dashed route was driven in 2006 and 2007, the orange dashed route was
only driven in 2007, Protected areas are shown as green polygons, and the names of the
relevant urban areas are indicated in red text.
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Key Figures 1-3 Total amphibians, nocturnal snakes, and chuck-will's-widows vs. Impervious Surface (each pt = one road segment)
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Purpose
This report details the efforts and results of field activities conducted from 1 April to 15
December 2007 to study the ecology of a population of bog turtles (Glyptemys muhlenbergii) at a
meadow bog in the Piedmont of North Carolina.

Suggested Citation: Pittman, S.E. and M. E. Dorcas. 2007. Ecology, Conservation, and
Management of a Bog Turtle Population in the Western Piedmont of North Carolina: Final
Report.

Cover Photograph
Bog Turtle (Glyptemys muhlenbergii) photographed by Michael E. Dorcas

For additional information, please contact:

Shannon Pittman Department of
Biology Davidson College
Davidson, NC 28035-7118 334-
477-6624
shpittman@davidson.edu

or

Michael E. Dorcas, Ph.D. Associate Professor of Biology Department of Biology Davidson
College Davidson, NC 28035-7118 704-894-2727 704-894-2512 FAX
midorcas@davidson.edu

http://www.bio.davidson.edu/dorcas
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Ecology, Conservation, and Management of a
Bog Turtle Population in the Western
Piedmont of North Carolina

By: Shannon E. Pittman and Michael E. Dorcas
21 December 2007

Herpetology Laboratory
Department of Biology
Davidson College

EXECUTIVE SUMMARY

This report describes an in-depth ecological study of a bog turtle (Glyptemys
muhlenbergii) population in the Piedmont of North Carolina. Included in this report are results
from surveys conducted between 2 April 2007 and 4 August 2007, radiotelemetry conducted
between 5 May 2007 and 15 December 2007, and analyses of historical population data. We
captured a total of 13 bog turtles (5 males, 7 females, and 1 juvenile) and found the shell of one
dead, marked turtle. We are currently continuing to radiotrack 9 turtles: 3 males and 6 females.
Probing and visually searching appeared to be more effective sampling techniques than trapping.
However, trapping typically yielded more turtles per hour of effort. We found that although
turtles moved frequently within the bog, only 1 of 11 turtles has traveled a considerable distance
through upland, forested landscape away from the bog. Analysis of historical data suggested a
7% annual decline in adult population size through time. We conclude that intensive habitat
management and continued monitoring of the bog turtle population at Friday Bog is essential for
ensuring the survival of this population.
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OBJECTIVES

The objectives of this project were to 1) examine the activity patterns, movements, and
habitat use of bog turtles, 2) use historical data to model the population dynamics of these bog
turtles from 1992 to the present, 3) examine the effects of season on activity and detectability of
bog turtles, and 4) develop baseline data to be used in future studies examining the effectiveness
of habitat restoration at Friday Bog.

DESCRIPTION AND METHODS

Fieldwork performed at Friday Bog included probing, trapping, and radiotracking bog
turtles. Concurrent probing and trapping enabled us to determine the most effective method of
monitoring these turtles and how this was affected by season and turtle activity. Time spent
trapping and probing per month is shown in Table 1. Twenty-four traps were placed throughout
the bog during each trapping session and were checked daily.

We radiotracked 11 turtles (5 males and 6 females) 3 times per week and recorded
macrohabitat and microhabitat variables and GPS coordinates at each turtle relocation from April
through July. Radiotransmitters and temperature dataloggers (Ibutton thermochrons) were placed
on turtles at first capture following 1 May using marine grade epoxy. Thermochron Ibuttons
record and store temperature data at 30 minute intervals. These data will allow us to determine
surface activity times and will enable us to better understand the thermal biology of these turtles.
Other temperature dataloggers were placed in deep and shallow mud and on the surface for
comparisons of mud and basking temperatures. Because the temperature dataloggers currently
remain on the carapaces of the turtles, these data are not presented in this report. In July, one of
our male, radiotracked turtles dispersed from the bog and died. In August, we lost one male turtle
as a result of apparent radiotransmitter failure. Therefore, from August through December we
radiotracked 9 turtles (3 males and 6 females). Table 2 provides details of radiotransmitter
attachment for each turtle.

For every turtle captured, we determined minimum and maximum carapace and
plastron lengths, shell depth, nuchal length, mass, approximate age, and sex. We continued the
marking system implemented at Friday Bog by Project Bog Turtle researchers Dennis Herman
and Jim Green. On 30 May 2007, 4 female turtles were removed from the bog and x-rayed at a
veterinarian’s office to determine whether these turtles were gravid. The turtles were returned
to the bog later the same day.

We also compiled historical data on bog turtles at Friday Bog collected by Jim Green and
other members of Project Bog Turtle to examine how population size and survivorship may have
changed throughout time. Because this site has undergone natural succession since the initiation
of the study in 1992, we predicted that the bog turtle population at Friday Bog declined as the
site became less suitable.

We applied the Pradel (Pradel 1996) and Jolly-Seber (Jolly, 1965; Seber, 1965) models in
program MARK 3.1 (White and Burhham, 1999) to annual recapture data from the 15-year
period (1992-2007) to estimate adult population growth, recruitment, survivorship, and turtle
abundance at Friday Bog and to investigate temporal variation in these rates. We tested for
goodness of fit of the models using the bootstrapping test, and we found that the data was not
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overdispersed. We used the quasi-likelihood adjusted Akaike’s Information Criterion, adjusted
for small sample size (QAICc), for model comparison, and for determination of the most
parsimonious model for the dataset. Model comparison was based on differences in QAICc
values (A QAICc). We used QAICc weight as a measure of relative support for each model.

RESULTS AND DISCUSSION

We captured a total of 13 individual turtles (5 males, 7 females, and 1 juvenile), 2 of
which were not previously marked. We also found the shell of one dead male turtle. Table 2
provides a summary of the capture history of each of these turtles. Most of the turtles captured
were older turtles (over 30 years old), and only one turtle under the age of 8 was found. On July
27, we found 1, 3-year old turtle in a hummock of grass in the middle of the bog. This turtle was
processed and was marked number 6.2. Ten of the 14 turtles (including the shell) were initially
captured over 10 years ago.

Detection

Traps have overall been less effective than probing, because we captured more turtles by
probing than by trapping. Of the 13 turtles captured, only one was initially captured in a trap.
However, 8 of the 13 were captured in a trap at least once throughout the study after their initial
capture. Our data thus far suggest that probing/searching is a better method for capturing
individual turtles than trapping. However, we captured more turtles per hour of effort in May,
June, and July/August than we did probing (Figures 1 and 2) suggesting that trapping may be
effective during periods of high activity for turtles (May or June).

Radiotelemetry

Radiotracking of turtles showed that the majority of turtles resided in the bog almost
exclusively, and that certain parts of the bog were more highly frequented than others. For
example, two large piles of debris and dead branches at the south end of the bog were used
extensively by nearly all turtles. Turtles also readily entered an outlet that drains the bog into the
stream. Three turtles moved distances greater than 10 meters away from the bog. A female (1.1)
moved approximately 20 meters away from the bog in a stream and returned. A male (1.6)
moved to an adjacent bog (i.e., the “annex’) approximately 60 meters south of the main bog and
resided there for 1.5 weeks until 26 June, when it moved back into Friday Bog. Another male
(2.4) traveled extensively through upland forested habitat approximately 500 meters northeast of
the bog and into a semi-residential area. This turtle crossed a railroad and at least two open fields
before reaching its final location on June 18. After 18June 2007, the turtle traveled back in the
direction of the bog but was apparently unable to cross the railroad track a second time and was
found dead on 21 June 2007. We found the maximum distance moved per day of turtles that
remained in the bog was 11.0 m, and the minimum was 4.2 m during the spring and summer
(Figure 3).

With the onset of winter, all turtles left the bog to reside in the stream on the southern
side of the bog by late October. One turtle (1.6) moved from the stream back to the bog on
November 10 and remained in the same hole as of December 15. Turtle activity decreased
substantially during the winter. Turtles chose overwintering sites either underneath the bank of
the stream or under leaf litter adjacent to the stream (Figure 3).

23



Historical and Current Demography

A total of 57 turtles (20 males, 28 females, and 9 juveniles) was captured at Friday Bog
between the years 1992 and 2007. Figure 4 shows the number of turtles captured each year and
the number in each age group. Sampling effort during the year 1994 correlated most strongly
with sampling in 2007. Table 3 gives an estimation of the number of sampling trips each year
between 1992 and 2006. Thirty-one turtles were captured in 1994, while only 13 turtles were
captured in 2007.

Comparisons of past and current population demography did not reveal any strong
differences in ratios of males to females. We determined that 3 out of 5 females were gravid in
May 2007. In 2007, we found proportionally fewer juvenile turtles than expected compared to
juvenile ratios in the early 1990s. We also found fewer unmarked turtles than we expected.
However, as a result of the long life span and sedentary tendencies of bog turtles, the lack of
unmarked turtles may not be directly indicative of population decline.

Population Growth

For population growth analysis, we used constant adult survivorship, time-specific
recapture, and constant population growth, as this was the most parsimonious model as
determined by QAICc. Adult survivorship was estimated to be 0.896 (SE = 0.22, 95%
confidence interval: 0.845-0.932) and population growth 0.935 (SE = 0.02, 95% confidence
interval: 0.894-0.977). Recapture probabilities varied temporally. We used the same model of
constant adult survivorship and population growth in the Jolly-Seber model and found an
initial population size of 46 (SE = 3.72) turtles. Jolly-Seber models predicted the current adult
population at Friday Bog to be 17 turtles.

Because this population has been steadily decreasing by approximately 7% per year since
1992 and adult survivorship is relatively high, it is likely that this decline is a result of low
juvenile recruitment. Several factors could be contributing to this low level of recruitment: 1)
female turtles are not laying eggs, 2) the nests are not viable, or 3) juveniles are not surviving to
adulthood. We did not locate any nests during the sampling period in 2007. Because bog turtles
nest within the bog, nests require high quality bog habitat. The changing vegetation and
hydrology of the bog between 1992 and 2006 may have contributed to the low juvenile
recruitment by providing low quality habitat for turtle nests.

Recommendations

Extensive habitat management at Friday Bog may increase the size of this population by
improving habitat quality for nests and hatchling turtles. However, long-term population viability
at Friday Bog remains uncertain due to isolation and adjacent habitat fragmentation. Life history
characteristics of bog turtles require high adult survivorship and relatively high nest survival.
Without immigration into the bog during periods of favorable environmental conditions
combined with the inevitable loss of turtles due to dispersal, the population viability of bog
turtles at Friday Bog will remain uncertain. We recommend continued management of bog
habitat, especially by maintaining hydrological conditions favorable to bog turtles and control of
wood vegetation. We also strongly recommend continued monitoring of this population in order
to determine the effects of the habitat management on this bog turtle population over time.

24



ACKNOWLEDGEMENTS

For their assistance in the field, we thank: Jeff Beane, Jessika Dorcas, Taylor Dorcas, Zachary
Dorcas, Grant Connette, Jim Green, Allison Hamilton, Leigh Anne Harden, Amy Jendrek,
Carolyn Kiss, Andrew Martens, Austin Mercadante, Donald Pittman, Steven Price, Thomas
Thorp, and Sharon Wilson. For their advice about data analyses, we thank J.D. Willson and
Brian Todd. We also thank Jim Green for his assistance in the field, expert advice, and help
acquiring historical data. We thank Dennis Herman for detailed datasheets, advice, and support
of the project. Thanks to Lori Williams for field equipment, advice, and support. Also, thanks to
Ann Somers for her advice, support, and help acquiring historical data. We thank Dr. John
Schaaf for allowing us to use his xray facility. For financial support, we thank the North Carolina
Wildlife Resource Commission, The Catawba Lands Conservancy (Sharon Wilson), The US
Fish and Wildlife Service (Lauren Fogo), the National Science Foundation, and the Department
of Biology at Davidson College.

Tables

Table 1. Hours of sampling per month.

Month Person Hours Probing Trap*Days
April 14.5 75

May 36 240

June 24.5 240
July/August 27 240

Table 2. Capture history of each turtle captured in 2007.

Number of
Initial First Times Date of
Turtle ID Capture Date Historical Captured Radiotransmitter
Number 2007 Capture Age Sex Before 2007 Attachment Notes
0.7 05/26/2007 06/14/1992 35+ Male 7 Not radiotracked DEAD - shell only
1.1 05/26/2007 09/141992 35+ Female 9 05/26/2007 Gravid
1.2 04/04/2007 09141992 35+ Male 5 05/08/2007
1.6 05122007 05071993 24+ Male 5 05122007 Left Bog
2.2 05/10/2007 06/25/1993 34+ Female 8 05/10/2007 Gravid
2.4 06/08/2007 06/29/1993 18+ Male 9 06/08/2007 Traveled 5 00
meters, died
2.8 04/05/2007 041131994 26+ Male 7 05122007
3.6 06/19/2007 06/10/1994 18 Female 1 06/19/2007
3.9 05/03/2007 06/14/1994 33+ Male 7 05/03/2007
4.2 04/02/2007 04/28/1995 15 Female 2 05/04/2007
53 05/06/2007 04/23/2004 12+ Female 2 05/06/2007
57 05/10/2007 04/22/2006 12 Female 1 05/10/2007 Gravid
6.1 04/04/2007 04/04/2007 8 Female 0 Not radiotracked — New turtle
not captured after
May st
6.2 07/27/2007 077242007 3 Unknown 0 Not radictracked — Youngest found
too small
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Table 3. Number of sampling trips per year. Each trip consisted of between 1 and 4 hours of
active searching by 1 to 4 biologists. Note that amount of sampling effort varied considerably
between years.

Year Trips
1992 9
1993 27
1994 59
1995 20
1996 8
1997 5
1998 9
1999 3
2000 2
2001 6
2002 2
2003 3
2004 3
2005 5
2006 10
2007 ~70
Figures
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Figure 1. Number of turtles captured by trapping and probing. Note that more turtles were
always captured by probing than by trapping.
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Figure 2. Number of turtles captured per hour of effort for trapping and probing. Included in
these data is the time it took to set out traps and check them. Note that during the month of May,
trapping was considerably more time effective than probing.
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Figure 3. Relocations of 3 turtles throughout the spring and summer. Each color symbol
represents one turtle. Most turtles exhibited movements comparable to the 3 turtles represented
in this figure. The exception is 2.4, which dispersed from the bog and died. The open red squares
indicate the approximate localities of overwintering sites highly frequented by 8 out of the 9
turtles.
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Figure 4. Number of individual turtles captured in each age group from 1992 to 2007. Note that
years 2000 and 2002 were excluded due to the fact that no turtles were captured during these

years.
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Annual Performance Report

State: North Carolina Project Number: T -9
Amendment Number: 1

Period Covered: July 1, 2007 — June 30, 2008

Grant Title: State Wildlife Grants T-9 (Planning)

Project Title: Survey of Priority Amphibians and Reptiles in the Coastal Plain of North Carolina

Objective:

1) To coordinate and carry out surveys of selected reptile and amphibian populations
listed as priorities by the North Carolina Wildlife Action Plan in order to clarify their
status and distribution.

2) To provide technical guidance to governmental agencies and private entities based on
findings from baseline surveys and other research.

A. Activity

A biologist was hired on August 1, 2007 to focus on Coastal Plain herpetology inventory and
monitoring. The main focus of this year’s work has been to gather and update data on the
distribution of amphibians and reptiles in the Coastal Plain region from various data sources and
implement new survey and research projects throughout the region. The new biologist met with
a large number of individuals and organizations throughout the state to develop partnerships and
coordinate efforts to study amphibians and reptiles in the Coastal Plain.

Priority species for the Coastal Plain as described in the North Carolina Wildlife Action Plan
include 23 amphibians and 38 reptiles (Table 1). The 23 amphibians include 14 salamanders and
9 frogs. The 38 reptiles include 23 snakes, 11 turtles, 3 lizards and the American alligator. Five
of the 11 turtles are sea turtles and were not surveyed in this project. The NC Wildlife Resources
Commission currently has a different program directed towards sea turtles and other staff were
responsible for tracking those species.

29



Table 1. Priority Reptiles and Amphibians for the Coastal Plain of North Carolina. E —

Endangered, T — Threatened, SC — Special Concern, SR — Significantly Rare.

Reptile State Status Reptile State Status
(Federal Status) (Federal Status)
Canebrake rattlesnake SC Common rainbow snake
Pygmy rattlesnake SC Glossy crayfish snake SR
Eastern diamond-backed E Black swamp snake SR
rattlesnake
Northern scarletsnake Carolina watersnake SC
Corn snake Broad-headed skink
Southern hog-nosed snake SC Eastern glass lizard
Eastern hog-nosed snake Mimic glass lizard SC
Mole kingsnake Eastern box turtle
Eastern kingsnake Spotted turtle
Scarlet kingsnake Gulf coast spiny softshell
Outer banks kingsnake SC Eastern chicken turtle SR
Eastern smooth earthsnake Striped mud turtle
Pine woods littersnake Loggerhead sea turtle T(T)
Eastern coachwhip SR Green sea turtle T(T)
Northern pinesnake SC Atlantic hawksbill sea E(E)
turtle
Southern crowned snake Kemp’s ridley sea turtle E(E)
Eastern coral snake E Diamond-backed terrapin SC
Common ribbonsnake Leatherback sea turtle E(E)
Eastern mudsnake American Alligator T(T)
Amphibian State Status Amphibian State Status
(Federal Status) (Federal Status)
Southern dusky salamander Greater siren
Eastern tiger salamander T Eastern lesser siren
Spotted salamander Striped southern chorus
frog
Marbled salamander Ornate chorus frog SR
Four-toed salamander SC Brimley’s chorus frog
Northern slimy salamander Barking treefrog
Mabee’s salamander SR Pine barrens treefrog
Many-lined salamander Carolina gopher frog T
Three-lined salamander River frog SC
Dwarf salamander SC Eastern spadefoot
Sandhills salamander Oak toad SR
Neuse River waterdog SC
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Surveys

Survey sites in 2007 and 2008 included both public and private lands and waters. Game lands
surveyed include Holly Shelter, Stones Creek, Suggs Mill Pond, Bladen Lakes State Forest,
Croatan National Forest, Green Swamp, and Juniper Creek. Private lands surveyed included
Resource Management Services, Inc. and Progress Energy Carolinas, Inc (Sutton Lake). Survey
techniques implemented included artificial cover transects, aquatic funnel trapping, turtle
trapping, dip-netting, frog call monitoring, road cruising, and general habitat searching. 56
species (16 amphibians and 40 reptiles) were observed this year, of which 21 were priority
species (Table 2).

Artificial Cover Transects

Artificial coverboard transects were expanded from the previously established transects at
Croatan National Forest in 2005 to game lands and private lands throughout the southeastern
Coastal Plain. Coverboard material consists of old roofing tin which can withstand periodic
prescribed fire. A total of 34 transects of 15 coverboards each are established on Croatan
National Forest (7), Stones Creek (2), Holly Shelter (5), Sutton Lake (3), Bladen Lakes State
Forest (9), and Suggs Mill Pond (8) for a total of 510 cover boards. Transects were deployed in
upland habitats, particularly longleaf pine, and were checked at least once monthly. More
frequent checks were conducted during the spring and fall when weather conditions were more
conducive to their use by snakes. A total of one amphibian and 13 reptile species have been
observed under coverboards (priority species); Southern toad (Bufo terrestris), Carolina anole
(Anolis carolinensis), Southeastern five-lined skink (Eumeces inexpectatus), ground skink
(Scincella lateralis), Eastern fence lizard (Sceloporus undulatus), six-lined racerunner
(Cnemidophorus sexlineatus), black racer (Coluber constrictor), rat snake (Elaphe
alleghaniensis), corn snake (Elaphe guttata), Eastern kingsnake (Lampropeltis getula getula),
mole kingsnake (Lampropeltis calligaster rhombomaculata), Southeastern crowned snake
(Tantilla coronata), and Carolina pygmy rattlesnake (Sistrurus miliarius). Priority snake
species were marked, sexed, measured, and weighed to gain detailed information on individuals
and populations.

Aquatic Funnel Trapping

Aquatic funnel traps (modified Gee minnow and eel traps) were deployed in various lotic and
lentic aquatic habitats for amphibians and aquatic snakes. Five amphibian and two reptile
species were captured using this method; Southern cricket frog (Acris gryllus), green frog (Rana
clamitans), ornate chorus frog (Pseudacris ornata), Carolina gopher frog (Rana capito
capito), two-toed amphiuma (Amphiuma means), banded watersnake (Nerodia fasciatus), and
cottonmouth (Agkistrodon piscivorous). Priority snake species were marked, sexed, measured,
and weighed to gain detailed information on individuals and populations.
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Table 2. Priority species encountered during 2008 in the NC Coastal Plain.

Priority Species

Common Name

Site (County)

Amphibians
Bufo quercicus

Hyla gratiosa

Pseudacris ornata
Rana capito capito

Plethodon glutinosus

Reptiles
Sistrurus miliarius miliarius

Cemophora coccinea
Elaphe guttata

Heterodon platirhinos
Masticophis flagellum

Lampropeltis calligaster
rhombomaculata
Lampropeltis getula getula

Lampropeltis triangulum
elapsoides
Tantilla coronata

Thamnophis sauritus
Farancia abacura
Ophisaurus ventralis

Terrapene carolina
Deirochelys reticularia
Kinosternon baurii
Alligator mississippiensis

Oak toad
Barking treefrog

Ornate chorus frog
Carolina gopher frog

Slimy salamander

Carolina pygmy rattlesnake

Northern scartletsnake
Corn snake

Eastern hognose snake
Coachwhip

Mole kingsnake

Eastern kingsnake

Scarlet kingsnake
Southeastern crowned snake

Common ribbonsnake
Eastern mudsnake
Eastern glass lizard

Eastern box turtle
Eastern chicken turtle
Striped mud turtle
American alligator

Green Swamp (Brunswick),
(Columbus)

Green Swamp; Juniper Creek
(Brunswick)

Suggs Mill Pond (Bladen)
Holly Shelter (Pender)

Croatan NF (Jones)

Holly Shelter (Pender),
Croatan NF (Carteret)
Sutton Lake (New Hanover)
Holly Shelter (Pender),
Juniper Creek (Brunswick),
Croatan NF (Carteret), Bladen
Lakes SF (Bladen),
(Columbus)

Suggs Mill Pond (Bladen)
Bladen Lakes SF (Bladen),
Suggs Mill Pond (Bladen)
Croatan NF (Carteret)

Holly Shelter (Pender),
Croatan NF (Carteret),
(Brunswick), (Martin),
(Bladen)

Suggs Mill Pond (Bladen),
Croatan NF (Carteret)
Bladen Lakes SF (Bladen),
Sutton Lake (New Hanover)
Holly Shelter (Pender)
(Pender), (Onslow)

Holly Shelter (Pender),
Croatan NF (Carteret), Sutton
Lake (New Hanover)
Croatan NF (Carteret)
Suggs Mill Pond (Bladen)
Croatan NF (Carteret)
Juniper Creek (Columbus),
Holly Shelter (Pender)
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Turtle Trapping

Turtle trapping was conducted for a workshop at Croatan NF but generally was not initiated this
year. Species trapped over two trap nights include yellow belly slider (Trachemys scripta),
Eastern mud turtle (Kinosternon subrubrum), and Striped mud turtle (Kinosternon baurii).

Dip Netting

Dip netting was conducted opportunistically at various locations on game lands, particularly in
breeding ponds. No priority species were sampled using this method.

Frog Call Monitoring

Frog calls provide an efficient way to document species occurrence and a statewide volunteer
monitoring program, the Calling Amphibian Survey Program (CASP), following the North
American Amphibian Monitoring Program (NAAMP) protocol was established in 2005. One
route was run this year and two were ground-truthed. A summary of the CASP program will be
included in the Partners for Amphibian and Reptile Conservation (PARC) SWG Project. In
addition, road cruising at night on or after rains provided information on the distribution of three
priority species; oak toad (Bufo quercicus), barking tree frog (Hyla gratiosa), and ornate
chorus frog (Pseudacris ornata).

Road Cruising

In addition to the priority anuran species listed above, eight priority species were detected during
road cruising surveys; American alligator (Alligator mississippiensis), chicken turtle
(Deirochelys reticularia), corn snake, Eastern mud snake (Farancia abacura), Eastern
kingsnake, coachwhip (Masticophis flagellum), Eastern box turtle (Terrapene carolina), and
Eastern ribbon snake (Thamnophis sauritus).

General Habitat Surveys

Turning natural cover and other visual encounter surveys yielded four priority species;
Southeastern crowned snake, Northern scarlet snake (Cemophora coccinea), scarlet
kingsnake (Lampropeltis triangulum elapsoides), Carolina gopher frog, and slimy
salamander (Plethodon glutinosus).

Technical Guidance
Coastal Wildlife Diversity staff coordinated with various groups across the state involved with
reptile and amphibian research and monitoring including: NC Museum of Natural Sciences,

Natural Heritage Program, NC State Parks, University of North Carolina at Wilmington, The
Tortoise Reserve, and Department of Defense facility Camp Lejeune.
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Staff provided information and materials on amphibians and reptiles to commercial foresters and
assisted with the development of the Cape Fear Arch Conservation Plan. In addition, technical
guidance was provided to the public through Reptile & Amphibian Day at the NC Museum of
Natural Sciences.

B. Target Dates for Achievement and Accomplishment

The Coastal Wildlife Diversity Biologist will continue to conduct surveys for target amphibians
and reptiles at historic sites and suitable habitat throughout the Coastal Plain over the next two
years. Coverboard arrays will continue to be expanded and sampling these areas with other
methods, especially drift fences, will be initiated. Recruitment of volunteers and collaboration
among researchers will help to fill in data gaps.

C. Significant Deviations

None.
D. Remarks
None.

E. Recommendations

This project should be continued.

F. Estimated Cost

$50,628 (including in-kind contributions)

Prepared by:

Kendrick Weeks

Coastal Wildlife Diversity Biologist

Wildlife Diversity Program

Division of Wildlife Management

North Carolina Wildlife Resources Commission
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Annual Performance Report

State: North Carolina Project Number: T -9
Amendment Number: 1

Period Covered: July 1, 2007 — June 30, 2008

Grant Title: State Wildlife Grants T-9 (Planning)

Project Title: Urban Wildlife Management

Objective:

To follow the Urban Wildlife Management Strategies set forth by the NC Wildlife Action Plan
for the protection of quality open space and provision of proactive technical guidance to local
governments, developers, and private landowners in rapidly urbanizing areas of the state.

A. Activity

The 2007-2008 fiscal year was the Urban Wildlife Project’s third year of working to minimize
the impacts of rapid urbanization on wildlife populations and habitats. Over the past three years,
the Urban Wildlife Project piloted several approaches to address the objectives outlined in the
“Urban Wildlife Management” chapter in the NC Wildlife Action Plan. Through these pilot
efforts, the Urban Wildlife Project has established a focused set of program goals and objectives
that guided our work over the past fiscal year. The main goal of the Urban Wildlife Project is to
help North Carolina’s communities proactively conserve important species, habitats, and
ecosystems alongside human population growth and development. Project objectives for the past
year included:

1) To provide proactive technical guidance to local governments on how to design land use
planning methods that will conserve important species and habitats alongside
development.

2) To provide technical guidance to local governments on how to improve inventory,
mapping, and management of priority species and habitats on parks and open space
properties.

3) To participate in partnership efforts to achieve conservation of species and habitats in
urbanizing areas.

4) To provide technical guidance to developers on how to create wildlife-friendly
development projects.

Over the past year, the Urban Wildlife Biologist has been working toward these goals and
objectives through the following project approaches.

1) Proactive Technical Guidance to Local Governments--The Urban Wildlife Project has
continued to focus the bulk of its efforts on proactive technical guidance to local governments in
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the rapidly urbanizing Triangle Region. During the 2007-2008 fiscal year, the Urban Wildlife
Biologist provided technical guidance to local governments on:

17 development proposals in Wake, Chatham, and Orange counties
Chatham Parks and Recreation Master Plan

Wake County Parks and Recreation Master Plan

Harris Drainage Basin Land Use Study

3 ordinance issues in Chatham County

3 ordinance issues in Wake County

the Big Woods Park site plan in Chatham County

the City of Raleigh’s Comprehensive Plan

1 land acquisition project in Wake County

Short and long-term outcomes from these efforts are being documented. Long-term, on-the-
ground outcomes often take years to become apparent. However, the following short-term
outcomes have emerged:

Comments on individual subdivision proposals in Wake County were taken into
consideration by planning staff and included in staff notes. In at least one instance, the
developer was directed to accommodate our request as much as possible.

In Chatham County, comments on subdivision proposals are being used by the county’s
Environmental Review Board to request environmental assessments and generate
recommendations for the Board of Commissioners.

The Chatham County Board of Commissioners adopted 2 ordinance revisions that
integrated comments from the Urban Wildlife Biologist.

The Urban Wildlife Project’s recommendations and GIS layers were integrated into the
Harris Drainage Basin Land Use Study.

The original design of the Big Woods Park site in Chatham County was revised to better
protect sensitive wildlife resources by reducing the number of proposed ballfields and
maintaining a rock outcrop and a wooded area adjacent to Game Lands in natural cover.
Comments on the 600+ acre Proctor Farm land acquisition project in Wake County were
used to support the county’s purchase of this property for permanent open space.

2) Participation in conservation partnership efforts--The Urban Wildlife Biologist is
continuing to participate in and support regional conservation partnership efforts. During the
2007-2008 reporting year, the Urban Biologist:

Participated in meetings of the Chatham Conservation Partnership (CCP).

Chaired the CCP map committee

Participated in activities of the Wake Nature Preserves partnership

Participated in the formation of the Johnston County Green Infrastructure partnership
Participated in program committee for the 1* annual NC Urban Forestry conference

Outcomes from these partnership efforts include:

Creation of a GIS database on Chatham County’s FTP site that contains 100+
conservation data layers. This database provides a common source of conservation data
for use in planning and conservation efforts in the county.
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e Integration of the most relevant conservation data layers into Chatham County’s online
GIS system. This system now displays important conservation data layers, which are
being used by county staff, its consultants, and other stakeholders in various land use
planning efforts.

e Development of criteria to classify and manage parks and open spaces in Wake county
containing Wildlife Action Plan priority habitats as nature preserves

e Work toward completing a comprehensive wildlife inventory and creation of a habitat
management plan for 1,000 acres of protected open space along Marks Creek in eastern
Wake County. The goal is for the “Marks Creek™ project to serve as a pilot through
which a process will be refined to inventory and develop habitat management plans for
other parks and open spaces across Wake County.

e Development of a service learning infrastructure at NCSU to benefit the Wake Nature
Preserves partnership efforts

¢ Inclusion of speakers on urban wildlife issues into the NC Urban Forestry conference
program

3) Development of the Green Growth Toolbox (GGT)—One of the Urban Wildlife Project’s
primary projects during the past year has been finalizing development of the Green Growth
Toolbox. The Green Growth Toolbox—which consists of a handbook, GIS dataset, website, and
training workshop--is a technical assistance tool designed to help local governments plan for
growth in a way that will minimize impacts on priority habitats and species. Development of
this project began during the 06-07 fiscal year, and is scheduled to be released in September
2008. During the past year, the Urban Wildlife Project:

e Facilitated peer review of the GGT by over 30 stakeholders
Revised the GGT based on feedback from reviewers
Coordinated editing, layout, and graphic design with the WRC’s publications staff
Worked with the WRC’s Information Technology department to develop a website
Facilitated multiple meetings with relevant WRC staff to receive approval for this project
and discuss implementation

We will begin documenting outcomes from this project when we enter the implementation phase
during the 2008-2009 fiscal year.

4) Technical guidance to developers—While the Urban Wildlife Project’s main focus has been
on providing technical guidance to local governments, guidance has been provided to developers
where requested. During the 07-08 fiscal year, the Urban Wildlife Biologist drafted comments
for the new Preston Development project in Chatham County, and interacted numerous times
with this developer’s representative. In addition, she worked with Triangle Land Conservancy
and other partners to develop a “conservation assessment” for the Southwest Shore of Jordan
Lake. This “conservation assessment” will be presented to the developer and the community. In
addition, the Urban Biologist engaged in 4 other interactions with developers or their
consultants. The Urban Wildlife Project is contributing to the creation of a Wildlife Friendly
Development certification program that will provide incentives and guidance to developers to
minimize negative impacts on wildlife and priority habitats.
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5) Outreach to other stakeholders—During the past year, the Urban Wildlife Project delivered
5 presentations to students at NCSU and two boards of commissioners meetings.

B. Target Dates for Achievement and Accomplishment

During the 2008-2008 FY, the Urban Wildlife Pilot Project will continue to build partnerships
and provide an important link between conservation planning efforts and local land use planning
processes. Target dates for accomplishments in 2008-2009 include:
e Fall 2008->Publicly “release” the Green Growth Toolbox and begin implementation
e Fall 2008->Initiate work group to develop conservation thresholds for groups of priority
terrestrial species in the Wildlife Action Plan.
e Spring 2009->Draft document presenting conservation thresholds for terrestrial wildlife
prepared.

C. Significant Deviations

None

D. Remarks

None

E. Recommendations

This project should be continued during the next period, July 1, 2008 — June 30, 2009. It is
critical to incorporate biological data and conservation science into the local land use planning
process today so patterns of conserving wildlife habitat are established that will benefit future
generations. At this time, this project is leading the way in North Carolina to develop a proactive
and effective approach to integrating conservation science and land use planning.

F. Estimated Cost

$ 67,664 (including in-kind contributions)

Prepared By:
Jacquelyn Wallace
Urban Wildlife Biologist
Wildlife Diversity Program, Division of Wildlife Management
NC Wildlife Resources Commission
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Annual Performance Report

State: North Carolina Project Number: T -9
Amendment Number: 1

Period Covered: July 1, 2007 — June 30, 2008

Grant Title: State Wildlife Grants T-9 (Planning)

Project Title: Partners in Amphibian and Reptile Conservation

Objective:

Coordinate a North Carolina chapter of Partners in Amphibian and Reptile Conservation
(NCPARC) to promote herpetological conservation and assist with planning herpetological
conservation initiatives.

A. Activity

NCPARC holds an annual meeting and has three technical working groups which meet regularly
and discuss various aspects of reptile and amphibian conservation relevant to their respected
areas. NCPARC maintains an interactive website that allows members to keep up-to-date on the
three working groups’ projects and news related to amphibians and reptiles in North Carolina
(www.ncparc.org). Wildlife Resources Commission (WRC) staff continue to network with
various agencies and the public to establish relationships and discuss potential future
collaboration. Staff also interact with other NC WRC biologists to assist them with projects and
help facilitate communication of WRC projects with outside groups and agencies. The primary
focus of this project is to facilitate communication and coordination among all parties interested
in reptile and amphibian conservation. To that end, a significant amount of time was spent on
emails and phone calls connecting with the various partners and potential partners of NCPARC.
Additionally, a newsletter has been created and sent out periodically to keep the NCPARC
membership abreast of upcoming meetings, projects, and conservation issues.

NCPARC Annual Meeting

NCPARC held its fourth annual meeting in March, 2008 on the coast at Trinity Center in Salter
Path, NC. Another great success, the two-day meeting was widely attended by state and federal
agency personnel, university affiliates, and the general public. There were a total of 59
attendees. General goals of NCPARC annual meetings are to: 1) bring new folks into the herp
conservation fold; 2) show attendees “what you can do for herps and conservation through
PARC”; 3) bring members up-to-speed on new NCPARC, SEPARC, and PARC initiatives; 4)
get participants involved in the initiatives of the NCPARC working groups; and 5) facilitate
communication and cooperation among members.
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New for this year was a “Task Team” format. The presenters each gave short presentations and
then the rest of the time was used to brainstorm within the group about additional issues,
problems, and potential solutions. Each Task Team then reported back to the main group later in
the meeting with a brief overview of any potential outcomes or products. Additionally, each of
these task teams has continued working on issues related to their topic throughout the rest of the
year. Six Task Teams and three Field Workshops were offered during the meeting arranged
around the theme of “Habitat for Herps and Humanity — Threats to Conservation of Imperiled
Species.” Each of these sessions is detailed below:

1. Eastern Diamondback Rattlesnakes

Jerry Reynolds (NC Museum of Natural Sciences) provided an overview of the Eastern
diamondback rattlesnake (Crotalus adamanteus) and issues surrounding the conservation of this
species from a historical perspective. Zach Orr (Randolph Rattlesnake Refuge and Research
Center) gave his perspective on this species from his work in the field with all three native
rattlesnakes. Jerry and Zach moderated discussion of conservation challenges for the Eastern
diamondback rattlesnake along with potential goals for NCPARC to pursue.

2. Sea Turtles

Matthew Godfrey (NCWRC) gave an overview of conservation threats to sea turtles in coastal
waters of NC. Wendy Cluse (NCWRC) provided current information regarding strandings of sea
turtles along NC’s coast. Blake Price (NC Division of Marine Fisheries) then discussed by-catch
issues and strategies to address this. Matthew and Wendy moderated discussion of issues
surrounding sea turtle conservation and the group tried to address what NCPARC can do to help.

3.2008 - The Year of the Frog

The Association of Zoos and Aquariums (AZA) has designated 2008 as the Year of the Frog in
an effort to increase awareness of amphibian declines and conservation needs. Windy Kent (NC
Aquarium at Pine Knoll Shores) gave an overview of the Year of the Frog educational effort.
Windy, Keith Farmer (NC Aquarium at Fort Fisher) and Peyton Hale (NC Museum of Natural
Sciences) each discussed programs and initiatives that their respective facilities are undertaking
to promote this AZA project.

4. Diamondback Terrapins

Kendrick Weeks (NCWRC) gave an overview of conservation threats to diamondback terrapins
in coastal waters of NC. Andy Wood (Audubon North Carolina) and Dave Lee (The Tortoise
Reserve) discussed upcoming derelict crab pot (DCP) research opportunities regarding DCP
effects on diamondback terrapin populations. Emphasis was on methodology for effective DCP
location and removal, by-catch inventory and localized educational awareness campaigns
designed to bring about long-term solutions. Blake Price (NC Division of Marine Fisheries)
discussed efforts to reduce crab pot by-catch. Kendrick then moderated a group discussion
regarding terrapin conservation issues, current research and research needs.

5. Wildlife Crossings

Lori Williams (NCWRC) gave a presentation addressing the challenges roads present to reptiles
and amphibians in general and specifically what types of strategies various states have designed
to facilitate wildlife crossings. Dennis Herman and Anne Burroughs (both with NC Department
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of Transportation) detailed projects by NCDOT as well as informed the group about the process
involved in adding wildlife crossings to the design of a road. A group discussion was then
moderated by Lori discussing how NCPARC can be more involved in helping with roads and
conservation of amphibians and reptiles.

6. Important Herp Areas

Ron Sutherland (PhD student at Duke University) gave an overview of the potential to create a
system for designating "Important Herp Areas" for North Carolina. The concept would be
similar to that of the Important Bird Area (IBA) designation from Audubon. Ron is also leading
this working group on the national PARC level and discussed the progress of that group as well.
Janice Allen (Coastal Land Trust) gave examples of how IBAs have helped with conservation
planning in the past and offered suggestions on what would be needed for an "IHA" system to
succeed. Representatives from both The North Carolina Natural Heritage Program and The
Nature Conservancy were also on hand to lend their expertise as well, and the merits of different
design options were actively discussed. By the end of the session, plans were well underway to
start identifying a first draft of Important Herp Areas for North Carolina.

Field workshops were based on the format used at the 2007 NCPARC Annual Meeting using
field explorations to demonstrate and discuss various research, conservation, and educational
techniques:

7. Field Sampling Techniques in Coastal Habitats — Croatan NF

Kendrick Weeks and Jeff Hall (both with NCWRC) led a trip into nearby Croatan National
Forest. The group explored the Patsy Pond area examining the techniques of minnow trapping,
dipnetting and turtle trapping. Additionally, the group investigated some nearby cover board
sites and discussed this technique as well.

8. Bioblitz Techniques — Theodore Roosevelt Natural Area

Ed Corey (NC Division of Parks and Recreation) led a bioblitz into the Theodore Roosevelt
Natural Area. Several target species included timber rattlesnake, pine woods snake (this area
was the type locality for the species), northern scarlet snake, and diamondback terrapin. Other
likely species included eastern glass lizard, northern black racer, and southeastern five-lined and
broadhead skinks.

9. Year of the Frog — Pine Knoll Shores Aquarium

Windy Kent and Brian Dorn (both with Pine Knoll Shores Aquarium) led this “behind-the-
scenes” tour of the Pine Knoll Shores Aquarium. Of particular interest was the Year of the Frog
exhibit and educational materials. The group was also able to view a feeding and animal
program.

Just as in 2007, a poster session was popular and provided a lot more information about reptile

and amphibian conservation projects statewide. This allowed for discussion and collaboration on
how researchers and educators across the state are conducting their work.
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NCPARC Working Groups and Steering Committee

The work of the NCPARC biologist on this project is to facilitate planning, coordination, and
communication among reptile and amphibian conservation organizations, agencies, and
individuals that will, in turn, conduct the work necessary to achieve our wildlife action Plan
goals for reptiles and amphibians across the state. As such, NCPARC has formed a steering
committee and working groups to further guide specific activities. The project biologist
facilitates planning, coordinates and recruits representatives to participate, and communicates
outcomes from those meetings and initiatives. The following are summaries of the work of the
committees and workgroups during the project year.

Research, Inventory, Monitoring, and Management Working Group Summary

The Research, Inventory, Monitoring & Management (RIMM) working group continued
development of several projects including an on-line registry of herpetologists, the Carolina Herp
Atlas (www.carolinaherpatlas.org), and a bibliography of relevant literature on North Carolina
amphibians and reptiles. A new initiative of the group was to present current data regarding the
chytrid fungus Batrachochytrium dendrobatidis (Bd) and interactions with amphibians.
Presentations were given at several RIMM meetings about Bd and various ongoing projects in
North Carolina. The RIMM group continues to discuss research needs regarding this potential
threat to amphibian populations.

Policy, Regulation, and Trade Working Group Summary

For issues surrounding the legal status of reptiles and amphibians, NCPARC utilizes the Policy,
Regulation & Trade (PRT) working group. PRT members continued to work on a variety of
projects including: freshwater turtle harvest limits, reviewing all North Carolina regulations
affecting reptiles and amphibians, and considering the issue of potentially dangerous animals
(giant constrictors, venomous reptiles, and crocodilians). This last issue is one that the group has
spent much time on in an effort to draft a fair and balanced system for permitting or licensing
owners who keep certain potentially dangerous animals. Several newer projects have been taken
on as well. The PRT group has been considering the need to review the North Carolina Division
of Marine Fisheries Blue Crab Management Plan and how this plan affects diamondback
terrapins. Invasive species are also being discussed by the group sparked initially by discussions
surrounding issues with boas and pythons in Florida. Lastly, PRT members have begun
discussions about exotic food markets in North Carolina and whether or not they pose a threat to
native reptiles and amphibians. Future research is needed and collaboration with the North
Carolina Department of Agriculture is expected.

Education and Outreach Working Group Summary

Education and outreach about reptiles and amphibians is one of the most important facets of
NCPARC. Largely perceived as dangerous or of little environmental or economic value,
convincing the general public of the worthiness of conserving these animals is a significant
challenge. Members of the Education & Outreach (EO) working group have spent many hours
giving talks to organizations, attending festivals, visiting schools, and presenting workshops
about the conservation of reptiles and amphibians. A sampling of these events includes: the
Carolina Reptile and Exotic Animal Shows in Raleigh, Waterfest at Lake Crabtree County Park
in Raleigh, Health and Fitness Day in Raleigh, Scales and Tails weekend at Ft. Fisher Aquarium,

42


http://www.carolinaherpatlas.org/�

Reptile and Amphibian Day at the NC State Museum of Natural Sciences, Frog Fest at Crowder
Park in Raleigh, Reptile Day at Davidson College, Earth Day events, and Turtle Day at Bass
Lake Park in Holly Springs. Other initiatives of the EO working group have included producing
brochures and signage, pursuing press releases and the media in general, promoting publications
of PARC such as the Habitat Management Guidelines for Amphibians and Reptiles of the
Southeastern United States, and maintaining an outreach registry of all available individuals and
facilities that currently provide reptile and amphibian programs.

NCPARC Steering Committee summary

The NCPARC Steering Committee was originally composed of 10 members: 1) the NCPARC
Coordinator, 2) the chair of the RIMM working group, 3) the chair of the PRT working group, 4)
the chair of the EO working group, 5) a representative from the NC Museum of Natural
Sciences, 6) a representative from the NC Herpetological Society, 7) a representative from the
NC Wildlife Resources Commission, 8) a representative from industry, 9) a representative from
nonprofits, and 10) a representative from universities and colleges. During this cycle, the
Steering Committee decided that it needed to add an eleventh member to prevent an even vote.
This eleventh position is labeled as an at-large position potentially with ties to the
herpetoculturist community. A likely candidate was suggested, approached, and accepted this
position. After adding to its membership, the Steering Committee decided to elect a chair from
among its members. Additionally, members voted to change the status of NCWRC
representatives on the committee (currently two) from full voting members to advisors with no
voting privileges. Issues discussed by the Steering Committee included a greater need to include
Steering Committee members in planning of meetings and events, reviewing PRT working group
recommendations, and approval of an NCPARC endorsement letter for recommendations
regarding take of turtles from the families Chelydridae and Kinosternidae.

Professional Training and Technical Guidance

The NCPARC biologist helped plan and facilitate ten workshops on reptile and/or amphibian
identification, management and conservation held at the following locations: Camp Agape near
Fuquay-Varina, Camp Chestnut Ridge near Burlington, Lake Waccamaw State Park, Carolina
Beach State Park (2), and Weyerhaeuser’s Cool Springs Environmental Education Center near
New Bern (5). These workshops continue to be well attended due to continuing demand from
both resource managers and land owners as well as the general public. In addition to these
workshops, presentations on NCPARC were given to many groups throughout the state. The
NCPARC biologist also responded to numerous calls and emails from the public regarding
general reptile and amphibian identification and ecology.

The NCPARC biologist participated in other areas of guidance and/or training as well. He
regularly contributed to PARC Joint National Steering Committee conference calls. Staff
attended a three-day training in Tennessee for the Southeast Habitat Management Guidelines (SE
HMG) produced by PARC to help plan for a future SE HMG workshop to be held in North
Carolina jointly with North Carolina State University. To provide a greater understanding of
issues surrounding the chytrid fungus Bd, the NCPARC biologist attended the PARC sponsored
Symposium on Bd held in Arizona. This facilitated idea exchange, provided an assessment of
the current status of anurans around the world related to this fungus, and a further understanding
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of the potential for future impacts. Potentially all of these elements may help craft
recommendations and make decisions in the future regarding anurans in NC and possible
impacts. The NCPARC biologist presented a summary of the Bd Symposium to the NCWRC
Nongame Wildlife Advisory Committee. Staff also met with staff at Camp Lejeune Marine
Corps Base to discuss management recommendations for reptiles and amphibians and to survey
potential habitat for Eastern diamondback rattlesnakes. Finally, the NCPARC biologist met with
private landowners to discuss habitat management recommendations for amphibians, specifically
establishment of ephemeral wetlands.

B. Target Dates for Achievement and Accomplishment

All activities are on target and on schedule.

C. Significant Deviation

None.

D. Remarks

None.

E. Recommendations

This project should be continued.

F. Estimated Cost

$ 140,089 (including in-kind contributions)

Prepared By: Jeffrey G. Hall, Partners in Amphibian and Reptile Conservation Biologist
Wildlife Diversity Program, Division of Wildlife Management
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Annual Performance Report

State: North Carolina Project Number: T -9
Amendment Number: 1

Period Covered: July 1, 2007 — June 30, 2008

Grant Title: State Wildlife Grants T-9 (Planning)

Project Title: Statewide Calling Amphibian Survey Program

Objective:

1. Continue to develop and implement a system for conducting a statewide calling anuran
survey following NAAMP protocols.

2. Establish the protocol and means to establish routes and conduct surveys.

3. Continue volunteer recruitment, training, and administration to conduct surveys.

4. Assist with development and distribution of training CDs of frog calls.

5. Conduct pilot-study years of calling amphibian program.

6. Use initial results as baseline data upon which to base future sub-state, statewide,
regional and national scale analyses.

A. Activity

The North Carolina Calling Amphibian Survey Program (CASP) has grown dramatically during
this past year. In 2006, NC had sixty-one original random routes generated through the North
American Amphibian Monitoring Program (NAAMP). Due to perceived high demand of routes
from observers and a need to cover more areas of the state not covered by previous routes,
seventy-four additional random routes were created for North Carolina. Along with four
nonrandom routes, this brings the total number of routes in the state to 139. Of these routes, 103
were assigned among 105 observers (some observers double up on routes) for the 2007 field
season. Observers (mostly volunteers) were responsible for running at least three surveys of
each route during the 2007 season corresponding to three different windows of breeding activity.
However, only fifty-six of the assigned observers were able to pass the on-line quiz through
NAAMP in order to verify their data. Of these fifty-six observers, forty-eight of them actually
sent data through either the mail or via on-line entry for fifty-five routes. Although only 40% of
the total available routes, it is more than double the twenty-three routes that were run in 2006.

As in 2006, most volunteers entered their data and metadata directly into the NAAMP website
and the local database CASPAD was used to import data and metadata directly from text files
downloaded from NAAMP. This database, now a geo-database, allows for one-time data entry
and is continually updated. The CASP web page at the NC Partners in Amphibian and Reptile
Conservation (PARC) website continues to be frequently updated with a map of assigned and
unassigned routes statewide (www.ncparc.org).
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Through efforts by the CASP coordinator and the NCPARC Education and Outreach working
group, recruitment of volunteers continued heavily leading up to the 2008 field season. Public
interest has been maintained in CASP and as a result, the observer database has increased from
130 to 151. Also, largely through the assistance of CASP observers, thirty-two routes were
ground-truthed in early 2008.

Data Analysis

In this second year of piloting the CASP program, twenty-five of the thirty anurans occurring in
the state were detected. Although this is the same number of species that was detected in 2006,
two of the species were new in 2007 while two species detected in 2006 were not detected in
2007. Mountain chorus frog (Pseudacris brachyphona) and ornate chorus frog (Pseudacris
ornata) were both new CASP species detected in 2007 — both are priority species within the
North Carolina Wildlife Action Plan. Additional priority species detected in 2007 included: oak
toad (Bufo quercicus), barking treefrog (Hyla gratiosa), Brimley’s chorus frog (Pseudacris
brimleyi), and Southern chorus frog (Pseudacris nigrita). The two species detected in 2006, but
not in 2007 were gray treefrog (Hyla versicolor) and Eastern spadefoot toad (Scaphiopus
holbrookii). These two are also priority species. Over the two year period, only three of the
thirty native frog species were not detected: Pine Barrens treefrog (Hyla andersonii), gopher
frog (Rana capito), and river frog (Rana heckscheri). As these three frogs are the most
specialized of the anuran species occurring in the state, detecting them may not be accomplished
through randomized routes.

Of the twenty-five species detected in 2007, eleven species were detected in the mountains,
sixteen in the piedmont, and twenty-two species in the coastal plain (Table 1).

As in 2006, spring peepers (Pseudacris crucifer) were the most common anuran detected and
were detected at greater maximum indices in all regions of the state (Table 1). Other commonly
detected species included Southern toad (Bufo terrestris), green treefrog (Hyla cinerea), Cope’s
gray treefrog (Hyla chrysoscelis), Southeastern chorus frog (Pseudacris feriarum), bullfrog
(Rana catesbeiana), and Fowler’s toad (Bufo fowleri).
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Table 1. Maximum Calling Index of Anuran Species by Region. Index: 1 = individuals can be
counted, there is space between calls; 2 = calls of individuals can be distinguished but there is
some overlapping of calls; 3 = full chorus, calls are constant, continuous and overlapping; CP-
coastal plain, P- piedmont, MT- mountains.

Species CP P MT
Acris crepitans 1 3 1
Acris gryllus 3 3

Bufo americanus 3 3
Bufo fowleri 2 3 1
Bufo quercicus 1

Bufo terrestris 3 2
Gastrophryne carolinensis 2 2

Hyla chrysoscelis 2 3 3
Hyla cinerea 3 3

Hyla femoralis 3

Hyla gratiosa 1 3

Hyla squirella 3 2

Pseudacris brachyphona 2

Pseudacris brimleyi 3

Pseudacris crucifer 3 3 3
Pseudacris feriarum 1 3 2
Pseudacris nigrita 1

Pseudacris ocularis 1

Pseudacris ornata 1

Rana catesbeiana 2 3 2
Rana clamitans 2 2 2
Rana palustris 3 2 2
Rana sphenocephala 3 3

Rana sylvatica 3
Rana virgatipes 2

TOTAL SPECIES 22 16 11

Data from the 2008 season is still undergoing entry and review and will not be available for
analysis until after November 2008.

Professional Training

CASP frog call identification workshops continued in the late winter and early spring of 2008.
These workshops were designed to recruit volunteers and improve data quality and were
developed in conjunction with the NCPARC Education and Outreach working group. Eight
workshops were held using combined elements of PowerPoint presentations explaining the
CASP protocols as well as general anuran ecology, calling phenology, and tips for remembering
calls; auditory clips of frog calls; and night time field work listening for calling frogs. CASP
staff helped plan and facilitate five of these workshops held at the Pechmann Wildlife Education
Center near Fayetteville, the North Carolina Zoo near Asheboro, the Fort Fisher Aquarium, River
Park North near Greenville, and Howell Woods Environmental Learning Center near Four Oaks.
Three additional CASP workshops were held and CASP staff assisted with registrations at
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Davidson College near Charlotte, Falls Lake State Recreation Area near Raleigh, and at the
Roanoke Island Aquarium in Manteo. All of these trainings were well attended and this facet of
the program will likely continue to grow.

Responding to requests for technical guidance from Camp Lejeune Marine Corps Base, CASP
staff met with staff from the base to discuss CASP protocols and explore potential for CASP
routes to be established on the base. Camp Lejeune staff were also interested in learning about
potential training opportunities for staff on base. The CASP coordinator was also asked to
comment on and help review current NAAMP protocols with USGS staff. Due to the successful
nature of the NC CASP program, USGS hopes to capitalize on this and incorporate some of its
design into the national program for use by other states.

B. Target Dates for Achievement and Accomplishment

All activities are on target and on schedule.

C. Significant Deviation

None.

D. Remarks

None.

E. Recommendations

This project should be continued.

F. Estimated Cost

$29,082 (including in-kind contributions)

Prepared By: Jeffrey G. Hall
Partners in Amphibian and Reptile Conservation Biologist
Wildlife Diversity Program
Division of Wildlife Management
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Annual Performance Report

State: North Carolina Project Number: T -9
Amendment Number: 1

Period Covered: July 1, 2007 — June 30, 2008

Grant Title: State Wildlife Grants T-9 (Planning)

Project Title: Piedmont Game Land Songbird Surveys

Objectives:

The objective of this project is to establish baseline data (species presence, abundance, habitat
use, and productivity) for songbirds, on which to base planning, population monitoring, and
evaluation of management actions on state-owned game lands in the Piedmont of North Carolina.

A. Activity

In the past fiscal year, we completed data collection and analysis for the 2007 breeding season,
conducted migration surveys in the fall of 2007 and spring of 2008, collected data for the 2008
winter bird surveys, and initiated field work for the 2008 breeding season. Full results from the
2008 breeding season will not be presented here because data collection and analyses are
ongoing as of the writing of this report.

Breeding Bird Surveys

Nest searching, spot mapping, and point count surveys (Ralph et al. 1993) have been conducted
on Sandhills and Caswell Game Lands since 2004. The objectives of these studies are to
determine breeding bird relative abundance and distribution across large sections of the game
lands; to assess territory densities, nesting effort, and reproductive success within key, limiting
habitats; and to gather local information regarding the impacts of habitat management practices
on breeding birds. The habitats of interest in this study are longleaf pine woodland, Sandhills
drain (streamhead pocosin), and field trial grass/shrub openings on Sandhills Game Land and
mature oak woodlands, thinned pine woodlands, and bottomlands (floodplain forests) on
Caswell. Management activities of interest include timber thinning and groundcover restoration
in longleaf pine, hardwood removal in Sandhills drains, and thinning in Caswell oak woodlands.

Point counts
Point count routes were established on the Sandhills and Caswell Cooperative Upland habitat
Restoration and Enhancement program (CURE) areas in 2002. CURE is an attempt to improve
early successional habitats across a ~5000 acre area of each Game Land through intensive
forestry practices. Additionally, point count routes on Sandhills Block B south, Block C, Field
Trial area, and the Caswell Frogsboro tract were initiated in 2004. A point count route for the
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Caswell High Rock area was added in 2005. Surveys were conducted once for each route during
the first 2 weeks of June following standard NCWRC point count protocols. These surveys will
help to track broad changes in songbird populations across these Game Lands, and will allow for
comparisons of management strategies that are implemented on a large scale.

On the Sandhills field trial route, the most frequently detected species from 2004-2008 included
pine warbler, indigo bunting, eastern towhee, mourning dove, chipping sparrow, orchard oriole,
Bachman’s sparrow and field sparrow. On block C, the most frequently recorded birds from
2004-2008 were American crow, pine warbler, and mourning dove. On block B south, pine
warbler, mourning dove, and blue jay were among the most frequently recorded in all years
while in 2007 we heard greater numbers of quail. On the Sandhills CURE area from 2002-2008,
pine warbler, Carolina wren, indigo bunting, and eastern bluebird have been the most frequently
recorded.

Species of conservation concern recorded on Sandhills point counts included red-cockaded
woodpecker, Bachman’s sparrow, brown-headed nuthatch, and loggerhead shrike. Since the
inception of surveys, we’ve recorded an increase in both the number of Bachman’s sparrows
detected and their distribution across the landscape on most of our point count routes (Tables 1 &
2). Bachman’s sparrow abundance and distribution peaked on the field trial area in 2006 and
decreased in the past few years. Bachman’s sparrow populations on the CURE area are being
more closely monitored through the CURE Songbird Surveys State Wildlife Grant project.

Table 1. Relative abundance of Bachman’s sparrow (# birds per 10 survey points) detected
during point count surveys, 2002-2008, Sandhills Game Land. Note that 2002 and 2003 point
counts were only conducted on the CURE area.

2002 2003 2004 2005 2006 2007 2008

CURE area 0 0.83 0.42 2.08 5.00 3.75 4.40
Block B south 1.74 0.43 3.48 3.04 5.22
Block C 1.36 0.45 4.55 4.55 3.18
Field trial 5.00 10.70 13.57 6.07 3.21

Table 2. Distribution of Bachman’s sparrow across point count routes (% of points at which at
least one bird was detected), 2002-2008, Sandhills Game Land. Note that 2002 and 2003 point
counts were only conducted on the CURE area.

2002 2003 2004 2005 2006 2007 2008

CURE area 0 4.2 4.2 20.8 37.5 25.0 37.5
Block B south 13.0 4.3 30.4 21.7 21.7
Block C 9.1 4.5 27.3 27.3 18.2
Field trial 38.5 57.1 71.4 35.7 25.0

Red-eyed vireo, indigo bunting, and northern cardinal were the most frequently encountered
species on Caswell Game Land across all routes and years. Common yellowthroats have
increased their distribution and relative abundance across Caswell Game Land, and notably on
the CURE area (detected at 12% of points in 2002 steadily increasing to 56% of points in 2008).

50



Indigo buntings have increased dramatically on the CURE and High Rock routes, and have
remained stable on the Frogsboro route. One of the biggest “winners” from CURE at Caswell
seems to be yellow-breasted chat, which has dramatically increased both in relative abundance
and distribution across the CURE area from 2002-2008, while counts have not changed
significantly on the other two routes.

With CURE management, brown-headed cowbirds have increased their distribution on the
CURE area. In 2002 no cowbirds were detected on the point count survey, and numbers have
increased steadily over the years to where cowbirds were detected on a quarter of all survey
points in 2008. Cowbird distribution has been steady on the Frogsboro route (detected on an
average of 24% of survey points from 2004-2008) and may be increasing on the High Rock route
(6% in 2005 up to 41% in 2008).

Species of conservation concern detected on Caswell point count routes include brown-headed
nuthatch, hooded warbler, and Kentucky warbler. In 2005 a probable Bachman’s sparrow was
detected on the CURE area and in 2008 one was heard on the High Rock route.

Spot mapping
Spot mapping was conducted in 4 ha (~200 x 200m) plots in the upland woodland habitats, and
in 2 ha (100 x 200m) plots in bottomland, drain, and field trial habitats. Plots were not selected
randomly but were chosen to represent the best examples of a given habitat type or management
practice on the game land. We selected habitats that were distinctive for each game land or
thought to be particularly valuable for breeding birds. We also chose to evaluate management
practices that were expending a lot of management resources, were controversial in some way, or
for which there was some uncertainty about the impacts on bird populations.

On Sandhills Game Land there was universal agreement on the benefit for wildlife of thinning
closed canopies pine plantations which had a history of pine straw raking and fire suppression.
There was some uncertainty about the impacts of using intensive site prep after the thinning to
remove the logging debris and then planting Atlantic Coastal Panicgrass (ACP) to restore
groundcover. ACP is a grass native to the NC coast but not to the Sandhills and was chosen
because it grows well in poor sandy soils and can provide both cover and food for birds. We also
had questions about the impacts of mechanically removing hardwoods and other overstory trees
next to Sandhills creeks or “drains”. Also on Sandhills Game Land, a lot of management
resources are dedicated to managing linear openings for bird dog field trials, including large-
scale mowing to reduce groundcover to facilitate the running of field trials. The impacts of this
intensive management on priority birds had not been studied before.

On Caswell Game Land, the CURE program is attempting to create large contiguous blocks of
early successional habitat, yet half of the CURE area consists of mature hardwood forests. There
was uncertainty about the practicality of management and the impact on some priority species of
thinning mature (100+ year old) oak-hickory forests in order to create early successional habitat.

On Sandhills in 2004, 4 plots were established in open longleaf pine woodlands with native

wiregrass groundcover (“natural longleaf”), 2 plots in thinned plantation woodlands (pine straw
sales that were heavily thinned, intensively site-prepped, and then planted to ACP; “thinned
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plantation”), 5 plots in drains with little hardwood overstory, open canopy, and lush herbaceous
groundcover (“herbaceous drain™), and 5 plots in the field trial course which consists of long,
linear openings with a mix of grasses, forbs and shrub thickets (“field trial””). In 2005 we added
an additional 2 thinned plantation plots and established 2 plots in drains with a closed-canopy,
hardwood and pine overstory and thick evergreen shrub understory (“woody drain”). In 2006 we
added a 3" woody drain plot. On Caswell, 5 plots were established in 2004 in thinned and
burned pine woodlands (“Caswell thinned pine), 5 plots in hardwood floodplain forests
(“bottomland”), 5 plots in mature upland oak woodland (“unthinned oak’), and 2 plots in thinned
oak stands (“thinned oak”). One of the oak stands was thinned in early 2004 while the other was
thinned in the summer of 2005 and was included as an “unthinned oak™ plot in 2004.

Grid points were established every 50m within plots by flagging and spray-painting trees. Plots
were visited once every 7-10 days between sunrise and noon on mornings without heavy
precipitation or strong winds. The observer walked transects through the plot so that he or she
would pass within 50 m of each grid point and recorded the location, sex, age and behavior of
every bird observed. The behaviors that were recorded included carrying food, carrying nest
material, giving alert calls or distraction displays, and all movements within the plot. Counter-
singing between males of the same species and aggressive interactions between species were
recorded to help distinguish territory boundaries. The observer spent approximately 25-60
minutes within each plot, walking at a slow pace, and stopping to make observations as needed.

At the end of the season, all observations were transferred to a master map for each plot and
observations were color coded by date observed. A territory was determined if an individual had
at least 3 detections that formed a cluster within a typical breeding cycle (21-45 days).
Territories that were not completely contained within the plot were assigned the appropriate
fraction of a territory. Each territory was assigned a Vickery index score from 1-7 which
provides a measure of reproductive effort based on observed behaviors (Vickery et al. 1992).

We grouped species into nesting guilds based on where a species typically nests, based on the
assumption that the availability of suitable nesting structure is a key factor in determining habitat
suitability, and that structure requirements may be similar within guilds. These guilds included
ground, shrub, mid-story, canopy, and cavity nesters. Birds that have specialized nest structure
requirements (such as belted kingfisher), that do not build their own nests (brown-headed
cowbird) or that predominantly use man-made structures for nesting (such as chimney swift and
eastern phoebe) were not included in a guild.

Sandhills Game Land Spot Map Results
On Sandhills Game Land, the field trial habitat supported the greatest density of ground nesting
birds, though pen-raised quail released on the field trial area likely artificially inflated this
number. We observed similar densities of ground-nesters between thinned plantation and natural
longleaf plots, and between woody and herbaceous drains. The greatest densities for this guild in
most habitats were for bobwhite quail and Bachman’s sparrow.

We observed higher densities of shrub nesters than any other guild in most habitats except

natural longleaf, where canopy and cavity nesters were most abundant. We observed the greatest
densities of shrub nesters in the field trial habitat (almost 2 territories per acre) followed closely
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by herbaceous drain. It is interesting to note that we observed over twice the density of shrub
nesters in herbaceous drains compared to woody drains, even though management of herbaceous
drains reduces the amount of evergreen-shrubs. Even with mechanical disturbance and frequent
fire, herbaceous drains still contained large numbers of shrubs. Natural longleaf plots had a
longer history of fire than thinned plantations, and the shrub layer was predominantly absent
from this habitat. The soil disturbance created by forestry and site prep activities seems to have
favored a greater diversity of woody shrubs in thinned plantations compared to natural longleaf
plots.

The species composition of the shrub-nesting guild varied between habitats. Some of the most
abundant shrub nesters included indigo bunting, blue grosbeak, eastern towhee, common
yellowthroat, northern mockingbird, brown thrasher, field sparrow, prairie warbler and yellow-
breasted chat.

Mid-story nesters were most abundant in field trial plots, a result driven primarily by northern
cardinal and orchard oriole. There were more midstory-nesting birds in herbaceous drains than
woody drains, in part due to greater numbers of blue-grey gnatcatchers. The upland pine habitats
contained relatively few mid-story nesting birds.

Surprisingly, the field trial area, which contains very few mature trees, had the highest density of
canopy nesters. Many canopy nesters, such as eastern kingbird, mourning dove, and chipping
sparrow, nested in the nearby woods but included part of the field trial in their breeding territory
for foraging. There were not dramatic differences in canopy-nesting bird territory densities
between Sandhills habitats.

Cavity nesters were the second most abundant guild on Sandhills Game Land. Herbaceous
drains held the highest densities. Woody drains had similar densities to herbaceous drains. This
result is re-assuring as one of the concerns over removing mature hardwoods from the
herbaceous drains was that it might negatively affect cavity nesters. Thinned plantations
contained similar cavity-nesting bird densities as natural longleaf. The species composition of
this guild varied by habitat. Overall, the most abundant cavity nesters included Carolina wren,
red-headed woodpecker, brown-headed nuthatch, Carolina chickadee, great-crested flycatcher,
eastern bluebird, red-bellied woodpecker, northern flicker, and red-cockaded woodpecker.

Priority species varied in their habitat preferences (Figures 1-3). Natural longleaf plots held
relatively high densities of brown-headed nuthatch, red-headed woodpecker, and Bachman’s
sparrow, and were the only habitat that contained red-cockaded woodpecker territories. Prairie
warbler, field sparrow, and eastern kingbird were most abundant in field trial plots. High
densities of many priority birds were found in herbaceous drains, and herbaceous drains
supported greater territory densities of priority species than woody drains.

While thinned plantations supported similar overall bird densities as natural longleaf stands,
natural longleaf supported higher densities of some priority species. Thinned plantation plots
held greater numbers of more common species such as indigo bunting and chipping sparrow.
Some species, such as great-crested flycatcher, tufted titmouse, and yellow-billed cuckoo were
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found in the greatest numbers in woody drains and hooded warbler, white-eyed vireo, red-eyed
vireo and ovenbird territories were only found in woody drains.

Brown-headed nuthatch territory densities,
Sandhills Game Land 2004-2006

1.4
1.2 1

0.8
0.6
0.4

0 4

# territories per 10ac

Herbaceous Thinned Natural Field trial ~ Woody drain
Drain plantation Longleaf

Figure 1. Territory density of brown-headed nuthatch by habitat, Sandhills Game Land 2004-
2006.

Bachman's sparrow territory densities,
Sandhills Game Land, 2004-2006
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Figure 2. Territory density of Bachman’s sparrow by habitat, Sandhills Game Land 2004-2006.
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Figure 3. Territory density of red-headed woodpecker by habitat, Sandhills Game Land 2004-

2006.

In their pre-treatment condition and in the first post-habitat establishment year (2004), plantation

stands contained no Bachman’s sparrow territories. We documented increasing densities of

Bachman’s sparrows in thinned plantations as the birds colonized these newly-available habitats
(Figure 4).
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Figure 4. Number of Bachman’s sparrow territories recorded in thinned plantation plots,

Sandhills Game Land 2004-2007.

These spot map results suggest that the early successional habitat provided by the field trial
supports high territory densities of a large number of birds. Natural longleaf pine habitats are
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valuable for several Sandhills specialists such as Bachman’s sparrow, brown-headed nuthatch,
and red-cockaded woodpecker. Thinning pine plantations and planting the understory in Atlantic
Coastal Panicgrass produces great benefits over pre-treatment conditions. After understory
establishment, thinned plantations support similar densities of many species as natural longleaf
plots, and can support higher numbers of shrub nesters. Converting woody drains into
herbaceous drains through intensive habitat management appears to benefit many species,
including several priority birds; however there are a few species which may not benefit.

Caswell Spot Map Results
More species established a territory (at least 1 territory established in at least one year) in thinned
oak stands (33 species), than in unthinned oak (21 species) over the 4 years from 2004-2007,
indicating that thinning hardwoods can increase stand-scale species diversity. Seventeen species
established territories in thinned oak plots but not unthinned oak, including the Wildlife Action
Plan priority species brown-headed nuthatch, field sparrow, northern bobwhite quail, prairie
warbler, yellow-breasted chat, and red-headed woodpecker. Five species established territories
in unthinned oak stands, but not thinned oak, including the priority species Acadian flycatcher,
wood thrush, and yellow-billed cuckoo. Unthinned oak supported higher densities of red-eyed
vireo (0.41 territories per acre in unthinned vs. 0.21 territories per acre in thinned oak), ovenbird
(0.25 vs 0.02), wood thrush (0.20 vs 0), Acadian flycatcher (0.10 vs 0), and scarlet tanager (0.06
vs 0.03). Thinned oak had higher densities of indigo bunting (0.20 in thinned oak vs 0.01
unthinned) and summer tanager (0.10 vs. 0.04).

From 2004-2007, 31 species established a territory in bottomland plots. Bottomlands contained
the highest territory densities for canopy, cavity, mid-story, and ground nesters. Within
bottomland plots, red-eyed vireo (0.65 territories/acre) had by far the highest territory density,
followed by northern cardinal (0.33), Carolina wren (0.33) and Acadian flycatcher (0.32).
Bottomland was the only habitat in which we recorded territories for Louisiana waterthrush,
Kentucky warbler, eastern phoebe, hairy woodpecker, yellow-throated warbler, and red-
shouldered hawk.

From 2004-2007, 37 species established a territory in thinned pine plots, the most of any Caswell
habitat. Thinned pine contained the highest density of shrub nesters. The most abundant species
in thinned pine included indigo bunting, eastern towhee, pine warbler, and common
yellowthroat. We observed the greatest numbers of brown-headed cowbird in thinned pine.

Nest searching and monitoring
The spot mapping plots were searched for nests approximately once every 2 weeks. Searching
was done through systematic searches and using behavioral clues (alarm calls, following bird
with nesting material or food, etc). Additional nests were found incidental to other field
activities. Active nests were marked and revisited once every 3-4 days on Sandhills and once per
week on Caswell to determine nest fate. Reproductive success was calculated using the
Mayfield method (Mayfield 1961, 1975).

In 2007 we documented 245 nests of 37 species on Sandhills and Caswell Game Lands (175

nests were documented in 2007, 125 in 2005 and 186 in 2004). In 2007, 82 nests of 22 species
were found on Caswell Game Land and 163 nests of 27 species on Sandhills.
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On Sandhills Game Land, the field trial plots had the greatest nest abundance (measured as #
nests found per hour of searching) while the remaining habitats had similar nest abundance. It is
worth noting that our search efficiency was greatest for shrub and midstory nests, and thus total
nest abundance may be underrepresented for plots with a greater proportion of ground and
canopy nests which are harder to find.

Nest abundance increased dramatically from 2004-2007 in thinned plantation plots. These plots
were thinned in 2003 and 2004, and in 2004 and 2005 the understory was dominated by Atlantic
Coastal Panicgrass. In 2006 and 2007, more emergent shrubs were present, allowing for greater
use by shrub-nesting birds.

On Caswell, thinned pine habitats supported the highest nest abundance, while the 3 hardwood
forest types had similar nest abundance. Nest abundance in thinned oak stands increased
dramatically in 2006 & 2007. In 2004 and 2005, understory vegetation had not yet responded to
timber thinning and very few nests were found (0.08 nests/hour searching for 2004 and 2005
combined). By 2006, grass and shrub cover increased and more nests were found (2.82
nests/hour searching), though with only 2 thinned oak plots, sample sizes are small.

Sample sizes limited comparisons of nest success only to shrub nests. Daily survival rates did
not differ (Z < 1.39, P > 0.16) for shrub nests on Sandhills Game Land between years. Daily
survival rates did not differ (Z < 0.46, P > 0.64) for shrub nests on Sandhills GL between field
trial, herbaceous drain, and thinned plantation habitats (the 3 habitats with sufficient sample
size), 2004-2006.

Depredation was the leading cause of nest failure on Sandhills Game Land, followed by
abandonment. In most cases of depredation the predator could not be identified. A few nests
were lost to management activities (controlled burning and mowing). Cowbird parasitism was
not a major source of nest failure on Sandhills Game Land. Parasitism rates were higher on
Caswell Game Land but do not seem to be a major source of nest failure.

No patterns have been identified to help explain what made nests vulnerable to depredation or
abandonment. There was no difference in nest height (1.16 vs. 1.07m) or height of the plant the
nest was placed in (2.03 vs. 2.06m) for successful vs. unsuccessful shrub nests.

Across all habitats on Sandhills Game Land, nest success appeared to be relatively high for blue
grosbeak, northern cardinal and northern mockingbird; intermediate for gray catbird, brown-
headed nuthatch, brown thrasher and indigo bunting; and relatively low for field sparrow and
eastern towhee (Table 3). Other studies have indicated that field sparrows suffer relatively low
nest success (Marcus 1998, Best 1978, Easely pers. com), contributing to concern for the long
term viability of field sparrow populations. Across all habitats on Caswell Game Land, nest
success was very high for all species with sufficient sample size (Table 4).
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Table 3. Mayfield nest success by species, for all habitats combined, 2004 - 2007, Sandhills
Game Land, minimum 77 exposure days. DSR = Daily Survival Rate, the probability of a nest
surviving for one day, and Var DSR is the variance associated with the DSR estimate. Nest

success is the percentage of nests that are initiated that will fledge at least one young.

Nest

Species # nests exposure days DSR | Var DSR success
Blue Grosheak 31 360 0.9667 | 0.00009 44%
Northern Cardinal 17 177 0.9661 | 0.00019 43%
Northern Mockingbird 19 224 0.9688 | 0.00014 42%
Gray Catbird 13 139 0.9568 | 0.00030 30%
Brown-headed Nuthatch 12 152 0.9671 | 0.00021 29%
Brown Thrasher 24 244 0.9508 | 0.00019 26%
Indigo Bunting 31 318 0.9465 | 0.00016 25%
Field Sparrow 10 77 0.9221 | 0.00093 15%
Eastern Towhee 23 161 0.9128 | 0.00050 9%

Table 4. Mayfield nest success by species, for all habitats combined, 2004 - 2007, Caswell
Game Land, minimum 83 exposure days. DSR = Daily Survival Rate, the probability of a nest
surviving for one day, and Var DSR is the variance associated with the DSR estimate. Nest

success is the percentage of nests that are initiated that will fledge at least one young.

Nest
Species # nests Exposure Days DSR Var DSR Success
Wood Thrush 15 195.5 0.9945 | 0.00003 87%
Indigo Bunting 14 182 0.9897 | 0.00005 75%
Northern Cardinal 11 83.5 0.9880 | 0.00014 74%

Across all habitats we found the greatest numbers of nests of indigo buntings. Nesting success
for indigo bunting was significantly higher at Caswell Game Land than Sandhills.

Migration surveys

The Atlantic and Mississippi Valley avian migration routes are host to hundreds of species of
migratory birds on their way north in spring and south in fall through North America. It is not
well understood the extent to which migrants use the Sandhills and Piedmont regions for staging
and “refueling” during migration. In order to obtain a little more information in this vein, we
began recording observations of migrants in 2004. In addition, data from various avian studies
being conducted in these regions were searched for sightings of “pass through” migrants (those
species that are not thought to breed or winter in the Sandhills or Piedmont regions of North
Carolina).

During the spring and fall migration passing periods (about mid March to mid June and late July
to late October respectively) we made occasional visits to 3 sites representing 3 key habitats on
Sandhills Game Land: creek bottom (large drain), upland longleaf forest, and fields and
hedgerows within the field trial area. These sites were visited for 10-45 minutes and all observed
birds were recorded. In addition, migrants were recorded when observed during spot map
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surveys and during other field activities in the region (not limited to the Game Land). At
Caswell Game Land, migrants were recorded when observed during field activities, and 27 bird
inventory visits to the Game Land were made by the Partners In Flight Biologist between March
2003 and June 2007.

Sandhills Migration Results
Of the 78 documented sightings of 32 migrant bird species in the Sandhills region between fall of
2003 and spring of 2007 (Table 5), 23 sightings were in wetland or drain habitats, 16 were
associated with lakes, 7 were associated with fields, and 32 were in forested upland habitats,
primarily longleaf pine (Figure 22). The fact that half of the migrants were observed in
association with creeks, lakes, and wetlands, though these habitats make up less than 10% of the
Sandhills landscape, suggests that these habitats may be particularly important to migrants
moving through the Sandhills.

Table 5. Pass-through migrants (birds that neither breed nor over-winter) observed in the
Sandhills region, fall 2003 — spring 2007.

Warblers Shorebirds/waterbirds  Other species
Bay-breasted warbler Greater yellowlegs Bank swallow
Blackburnian warbler Lesser yellowlegs Baltimore oriole
Blackpoll warbler Snowy egret Blue-headed vireo
Black-throated blue warbler Solitary sandpiper Broad-winged hawk
Black-throated green warbler Spotted sandpiper Bobolink
Cape May warbler Grey-cheeked thrush
Chestnut-sided warbler Merlin
Magnolia warbler Pine siskin
Palm warbler Rose-breasted grosbeak
Tennessee warbler Scarlet tanager
Worm-eating warbler Swallow-tailed kite
Yellow warbler Swainson's thrush
Veery

Willow flycatcher
Warbling vireo
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Habitat use by "pass through" migrants,
Sandhills fall 2003- spring 2007
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Figure 22. Habitats in which migrants were observed, Sandhills region 2003-2007.

Caswell Migration Results
There were 70 “pass through” migrants of 19 species observed on Caswell Game Land between
May 2003 and June 2007 (Table 6). The majority of these were observed in upland forest
habitats (77% of observations), with the bulk seen in mature hardwood or mixed hardwood-pine
forests. Warblers were the most frequently observed migrant group, followed by thrushes. The
most frequently observed species were black-throated blue warbler, Swainson’s thrush, and
black-throated green warbler.

Table 6. Pass-through migrants (birds that neither breed nor over-winter) observed on Caswell
Game Land, spring 2003 — spring 2007.

Warblers Other species
Blackburnian warbler Baltimore oriole
Blackpoll warbler Broad-winged hawk
Black-throated blue warbler Philadelphia vireo
Black-throated green warbler Rose-breasted grosbeak
Blue-winged warbler Swainson's thrush
Canada warbler Veery

Cape May warbler Willow flycatcher
Chestnut-sided warbler Warbling vireo

Magnolia warbler
Worm-eating warbler
Yellow warbler

Winter bird surveys

Winter songbird surveys were conducted for this study on three ~5000 acre areas in conjunction
with the winter bird surveys conducted on the Caswell and Sandhills CURE areas for the CURE
Songbird and Habitat Surveys SWG project. On Sandhills Game Land, surveys were conducted
on the CURE area from 2003-2008, on the southeast portion of block B from 2004-2008, and on
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the field trial area in 2004. On Caswell Game Land, surveys were conducted on the CURE area
and on the Frogsboro tract from 2004 - 2008. These surveys were designed to evaluate
management practices at the 5000 acre “landscape” scale as well as at the 3-50 acre “forest
stand” scale, in addition to providing inventory data.

Densities of wintering birds were measured using a strip transect technique. Up to four, 20 x
100m transects were surveyed within each management unit. Forest stands and fields were
stratified by habitat type and randomly selected. Habitats on Sandhills included natural longleaf,
restored longleaf, drain, field, and hedgerow while on Caswell we surveyed pine, hardwood,
mixed pine/hardwood, and field. Management practices included timber thinning, clearcuts,
controlled burning, herbicide applications, and grass and forb plantings.

Two observers spaced 10m apart recorded each bird seen or heard within the transect, taking care
to avoid double-counting birds. The initial transect within a management unit started at a
random distance (0-100m) and direction from a convenient location (i.e. next to a road).
Subsequent transects were spaced 0-50m from the previous transect and did not come within 90
degrees of the previous transect. Surveys were conducted between January 15 and March 6,
between sunrise and noon on mornings with no precipitation, wind <20 mph, and temperature 32
— 60 degrees F.

Results on focal wintering birds at both Caswell and Sandhills Game Lands are presented in the
CURE Songbird and Habitat Surveys annual report. A more detailed analysis of all wintering

species is pending as of the writing of this report.

Communicating Results

In the past year staff communicated results of songbird surveys to 9 groups and approximately
698 people. Results were communicated primarily to school groups, conservation groups, and
natural resources managers through formal talks, programs, and field trips.

B. Target Dates for Achievement and Accomplishment

The 2008 breeding season surveys have been completed, migration surveys will be conducted in
the fall of 2008 and spring of 2009, and winter bird surveys will be conducted in January 2009.
Field data collection for the nest searching and monitoring, spot mapping, and winter bird survey
components of this project will be complete by February 2009. In the coming year we plan to
more thoroughly analyze the data, develop reports and publications for lay and professional
audiences, and evaluate whether additional surveys are needed to answer critical conservation
questions. Long term surveys will continue indefinitely.

C. Significant Deviations

None
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D. Remarks

None

E. Recommendations

This project should be continued during the next period.

F. Estimated Cost

$36,864 (including in-kind contributions)

G. Literature Cited

Best, L.B. 1978. Field sparrow reproductive success and nesting ecology. The Auk 95:9-22.

Marcus, J.F. 1998. The effects of farm field borders and predation on songbirds. M.S Thesis,
North Carolina State University.

Mayfield, H. 1961. Nesting success calculated from exposure. Wilson Bulletin 73:255-261.
------------ . 1975. Suggestions for calculating nest success. Wilson Bulletin 87:456-466.

Ralph, C.J., G.R. Geupel, P. Pyle, T.E. Martin, and D.F. DeSante. 1993. USDA Forest Service
General Technical Report PSW-GTR-144.

Vickery, P.D., M.L. Hunter, Jr., and J.V. Wells. 1992. Use of a new reproductive index to
evaluate relationship between habitat quality and breeding success. Auk 109:697-705.

Prepared By: Jeffrey Marcus, Piedmont Wildlife Diversity Supervisor
Division of Wildlife Management
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Annual Performance Report

State: North Carolina Project Number: T -9
Amendment Number: 1

Period Covered: July 1, 2007 — June 30, 2008

Grant Title: State Wildlife Grants T-9 (Planning)

Project Title: Western NC Bat Surveys

Objective:

1. To document the diversity of bat species utilizing significant caves, mines, and other
roost structures throughout western North Carolina

2. To survey additional habitats potentially occupied by state or federally listed bats

3. To establish baseline information on western North Carolina bat population relative
abundance through regular mist-netting and hibernacula surveys

4. To provide technical guidance related to bat populations and their habitats for use by
the public, cooperating state and federal agencies, and in support and revision of
North Carolina’s Wildlife Action Plan

A. Activity

During fiscal year 2007-2008, Wildlife Diversity staff continued efforts to identify significant
bat roosts and gather baseline information on species distribution and relative population status
throughout western North Carolina. In order to accomplish objectives, a variety of different
survey techniques were employed including hibernacula counts at caves and mines, summer and
transitional/migratory roost surveys at bridges and structures, and summer mist net surveys at
various non-roost sites.

Survey efforts for winter roosts were prioritized based on historical significance, recently
acquired data, and recommendations of regional agencies and bat conservation organizations
(e.g. USFWS, USFS, NPS, TNC, SBDN). High priority sites are scheduled to be surveyed every
two years and contain state and/or federally listed species. Medium priority sites will be
surveyed every three years and contain large numbers of non-listed bats, some special concern
species, and/or potentially threatened and/or endangered species records. Low priority sites will
be surveyed in a four year rotation and contain occasional special concern species and/or low
number of bats, but have the potential of becoming significant.

Hibernacula counts took place in January and February. Hibernating bats are sometimes difficult
to identify due to roost location (e.g., height, obstructed views, mixed colonies). Identification of
“out of reach” individuals and/or colonies was made to the best of the biologist’s abilities based
on bat size and coloration. If uncertain, bats were recorded as unknown or identified to genus if
possible. To reduce disturbance of bats, the number of researchers was generally limited to 2 or
3 and minimal time was spent in the hibernacula.
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Summer mist netting efforts were conducted from mid-May to mid-August. Additionally, two
structures were searched for bat use, one of which was searched in late August and the other in
mid September. The roost structures surveyed included a bridge and a house. Observed bats
were identified and counted. Mist net surveys involved setting 2 to 7 mist nets at each site in
suitable habitat and flight corridors. Net placement tended to be associated with natural stream
corridors, logging roads, or other geographical/structural features that funneled bat activity. Mist
nets were opened at dusk and generally run for 5 hours. All bats captured were identified,
weighed, sexed, aged, and released. Only priority bat species were banded. Federally
endangered bats were fitted with radio transmitters and tracked to roost trees. Emergence counts
were conducted at each roost to determine number of individuals utilizing the roost. No surveys
were conducted during precipitation events.

During hibernation counts, eight sites (4 caves/cave complexes and 4 mines) in three counties
were surveyed (Figure 1 and Table 1). A total of 1206 bats were counted, representing six
species (Table 2). One Indiana bat (state and federally endangered), 67 eastern small-footed bats
(state special concern), and 35 northern long-eared bats (state special concern) were observed
during these surveys.

Figure 1. North Carolina Wildlife Resources Commission hibernacula survey locations
in the mountain region, January to February 2008.

#® Hibernacula Survey Locations
I:l Counties inwhich Surveys Occurred
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Table 1. North Carolina Wildlife Resources Commission bat hibernacula survey locations and
species assemblages in the mountain region, January 15™ to February 29™ 2008.

Survey
Site Name County Ownership Date Type Species N
Big Ridge Haywood City of 1/28/2008 Mine Myotis lucifugus 304
Mine Waynesville Myotis leibii 56
Myotis septentrionalis 31
Myotis species 3
Myotis sodalis 1
Pipistrellus subflavus Many
395
USFS
(Pisgah
National
Raf Bat Cave Haywood Forest) 2/18/2008 Cave Pipistrellus subflavus 1
Shelton
Laurel
Rd/Fines
Creek Mine Haywood Private 2/18/2008 Mine Pipistrellus subflavus 9
Wilkins Creek
Mine Haywood Private 2/18/2008 Mine  Pipistrellus subflavus 3
Amazing Bat The Nature
Cave Rutherford  Conservancy 2/7/2008 Cave Pipistrellus subflavus 10
Campbell's Rutherford  The Nature 2/7/2008 Cave Pipistrellus subflavus 95
Cavern Conservancy Myotis species 32
Myotis lucifugus 17
Myotis leibii 6
Eptesicus fuscus 1
151
Bat Cave Rutherford  The Nature 2/7/2008 Cave Pipistrellus subflavus 77
(Big and Conservancy Myotis leibii 5
Little) 82
Isom Mica Yancey USFS 2/25/2008 Mine Myoatis lucifugus 330
Mine (Pisgah Pipistrellus subflavus 220
National Myotis septentrionalis 4
Forest) Eptesicus fuscus 1
555
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Table 2. North Carolina Wildlife Resources Commission summary of bat species observed
during hibernacula surveys in the mountain region, January 15" to February 29" 2008.

Species Number
Little Brown Bat (Myotis lucifugus) 651
Eastern Pipistrelle (Pipistrellus subflavus) 415
Eastern Small-footed Bat** (Myotis leibii) 67
Northern Long-eared Bat** (Myotis septentrionalis) 35
Myotis sp. 35
Big Brown Bat (Eptesicus fuscus) 2
Indiana Bat**** (Myotis sodalis) 1

*state significantly rare

**state listed special concern

***state listed threatened

*#x*state and federally listed endangered

Twenty-two sites in four counties were surveyed with mist nets (Figure 2). A total of 120 net
hours yielded 208 captures representing nine species (Table 3). Additionally, roost surveys were
conducted at two sites in Buncombe and Swain Counties resulting in 13 bats captured or
observed representing two species (Table 4). Combined efforts for mist net and roost surveys,
excluding hibernacula surveys yielded 221 total bats representing nine species (Table 5).
Significant captures or observations included four Indiana bats (state and federally endangered),
40 northern long-eared bats (state special concern), and 10 eastern small-footed bats (state
special concern), 13 silver-haired bats (state listed as significantly rare), and four hoary bats
(state listed as significantly rare).

Figure 2. North Carolina Wildlife Resources Commission mist net surveys in the mountain
region, July 1, 2007 to June 30, 2008.

#  Mist-net Survey Locations
I:l Counties inwhich Surveys Occurred
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Table 3. North Carolina Wildlife Resources Commission mist net survey locations and bat
species assemblages in the mountain region, July 1, 2007 to June 30, 2008.

Creek Park

of Cherokee
Indians

Lasionycteris notivagans
Pipistrellus subflavus

Survey
Site Name County Ownership Date Species N
Haven Lane Cherokee Eastern Band 5/19/2008 Myotis septentrionalis 1
Rifle Range of Cherokee 5/27/2008 None 0
Indians 1l
USFS
(Nantahala
North Shoal National
Creek/FS 408 Cherokee Forest) 5/28/2008 Myotis sodalis 1
Barker Creek Graham USFS 6/3/2008 Myotis septentrionalis 5
(Nantahala Lasionycteris notivagans 2
National Lasiurus borealis 2
Forest) 9
Bear Creek Graham USFS 6/3/2008 Myotis septentrionalis 5
(Nantahala Lasiurus borealis 2
National Eptesicus fuscus 1
Forest) Lasionycteris notivagans 1
Myotis sodalis 1
10
John's Branch ~ Graham USFS 6/2/2008 Lasiurus borealis 3
(Nantahala Lasionycteris notivagans 2
National Lasiurus cinereus 1
Forest) Myotis septentrionalis 1
Myotis sodalis 1
6/3/2008 Myotis septentrionalis 1
6/17/2008 Myotis lucifugus 1
Myotis septentrionalis 1
11
King Meadows  Graham USFS 6/2/2008 Myotis septentrionalis 4
Trail (Nantahala Lasiurus borealis 3
National Eptesicus fuscus 1
Forest) Lasionycteris notivagans 1
Lasiurus cinereus 1
Myotis lucifugus 1
11
Laurel Branch Graham USFS 6/3/2008 Myatis lucifugus 7
FS 2537 (Nantahala Myotis septentrionalis 2
National Eptesicus fuscus 2
Forest) Lasiurus borealis 2
Pipistrellus subflavus 1
14
Little Snowbird ~ Graham Eastern Band 6/2/2008 Lasiurus borealis 3
2
2
7
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Table 3 (contd.). North Carolina Wildlife Resources Commission mist net survey locations
and bat species assemblages in the mountain region, July 1, 2007 to June 30, 2008.

Survey
Site Name County Ownership Date Species N
Lower Graham USFS 6/2/2008 Lasionycteris notivagans 1
Cornsilk/FS 2385 (Nantahala Lasiurus borealis 1
National 2
Forest)
ORV Graham USFS 6/2/2008 Myotis septentrionalis 2
Road/Santeetlah (Nantahala Myotis leibii 1
Creek National 3
Forest)
Rattler Ford Graham USFS 6/2/2008 Myotis septentrionalis 2
(Nantahala
National
Forest)
Santeetlah Creek Graham USFS 6/3/2008 Myotis septentrionalis 4
(Nantahala Lasiurus borealis 2
National Myotis lucifugus 1
Forest) 7
Santeetlah Creek Graham USFS 6/2/2008 Lasionycteris notivagans 2
1 (Nantahala Myotis lucifugus 2
National Lasiurus borealis 2
Forest) Pipistrellus subflavus 1
7
Santeetlah Rock  Graham USFS 6/12/2008 Eptesicus fuscus 1
(Nantahala Lasiurus borealis 1
National Myotis lucifugus 1
Forest) 3
Stecoah Graham USFS 6/3/2008 Myotis septentrionalis 3
Creek/FS 2537 (Nantahala Eptesicus fuscus 1
National Lasionycteris notivagans 1
Forest) 5
Tapoco Trail Graham USFS 6/2/2008 None 0
(Nantahala
National
Forest)
Upper Long Graham Eastern Band 6/3/2008 Myotis septentrionalis 2
Branch of Cherokee Lasionycteris notivagans 1
Indians Lasiurus borealis 1
4
Whigg Graham USFS 6/25/2008 Lasiurus borealis 4
Branch/FS 81C (Nantahala Myotis septentrionalis 2
National Lasiurus cinereus 2
Forest) Myotis sodalis 1
Eptesicus fuscus 1
Myotis lucifugus 1
6/30/2008 Lasiurus borealis 1
12
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Table 3 (contd.). North Carolina Wildlife Resources Commission mist net survey locations
and bat species assemblages in the mountain region, July 1, 2007 to June 30, 2008.

Survey
Site Name County Ownership Date Species N
Yellow Creek Graham USFS 6/18/2008 Myotis septentrionalis 3
Gap (Nantahala Lasiurus borealis 2
National 5
Forest)
10/16/2007
Big Ridge Mine  Haywood City of Pipistrellus subflavus 50
Waynesville Myotis lucifugus 6
Myotis leibii 1
Myotis septentrionalis 1
58
Pigeon River Haywood USFS (Pisgah 7/23/2007 Myotis lucifugus 2
National
Forest)
Davidson Transylvania  USFS (Pisgah 7/11/2007  Myotis lucifugus 11
River/Pisgah National Pipistrellus subflavus 2
Education Forest) 7/25/2007  Myotis lucifugus 19
Center Lasiurus borealis 1
Myotis septentrionalis 1
34

Table 4. North Carolina Wildlife Resources Commission roost survey locations and bat
species assemblages in the mountain region, July 1, 2007 to June 30, 2008.

Survey
Site Name County Ownership Date Species Number
311 Rocky
Fork Road Buncombe _Private 7/8/2007 _Myotis leibii 2
Fontana
Lake Bridge*  Swain NCDOT 8/27/2007 Myotis leibii 5
Myotis lucifugus 5
9/17/2007 Myotis leibii 1
11

* potential migratory or transitional roost surveyed outside typical summer and winter
sampling timeframes
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Table 5. North Carolina Wildlife Resources Commission summary of roost and mist net surveys
in the mountain region, July 1, 2007 to June 30, 2008.

‘ Species ‘ Number ‘
Little Brown Bat (Myotis lucifugus) 57
Eastern Pipistrelle (Pipistrellus subflavus) 56
Northern Long-eared Bat** (Myotis septentrionalis) 40
Eastern Red Bat (Lasiurus borealis) 30
Silver-haired Bat* (Lasionycteris notivagans) 13
Eastern Small-footed Bat** (Myotis leibii) 10

Big Brown Bat (Eptesicus fuscus)
Hoary Bat* (Lasiurus cinereus)
Indiana Bat**** (Myotis sodalis)
*state listed significantly rare
**state listed special concern
***gstate listed threatened
****state and federally listed endangered

BN NN

B. Target Dates for Achievement and Accomplishment
On schedule.

C. Significant Deviations
None

D. Remarks

During fiscal year 2006-2007, hibernacula surveys in Haywood County at Big Ridge Mine
revealed 108 eastern small-footed bats (state special concern) documenting the largest known
hibernacula of this species in the southeast. This project year, Wildlife Diversity staff returned
to the site to verify that last year’s roost data was not just an anomaly. A total of 56 eastern
small footed bats were observed. Although the number of bats observed this year was
significantly lower than last year, it is possible that the bats shifted their roost location to an
inaccessible part of the mine due to microclimate fluctuations. In order to gain a better
understanding of microclimate conditions, temperature and humidity data loggers were installed
at roost locations were eastern small footed bats were most concentrated. Hibernacula counts
coupled with microclimate data collection should continue at this mine in an effort to gain more
knowledge of roost characteristics, conditions, and relative abundance.

Another noteworthy finding during the hibernacula survey at Big Ridge Mine was the discovery
of a male Indiana bat. The Indiana bat was observed roosting in a cluster of approximately 20
little brown bats. This occurrence documentation is the only known hibernation record for this
species in Haywood County.
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Wildlife Diversity staff hosted a two day bat blitz in early June 2008 in Graham County. Of the
22 sites surveyed this fiscal year 14 sites on USFS and Eastern Band of Cherokee Indian (EBCI)
land were surveyed during the blitz. Participants/partners included the EBCI, USFWS, USFS,
NCDOT, UNC Greensboro, NC Museum of Natural Sciences, SE Bat Diversity Network, and
several volunteers from NC, K, and Australia.

Mist net efforts this year yielded captures of four Indiana bats (state and federally endangered) at
four different sites in Cherokee and Graham Counties, 40 northern long-eared bats (state special
concern) at 15 sites in Cherokee, Graham, Haywood, and Transylvania Counties, two eastern
small footed bats (state special concern) at two sites in Graham and Haywood Counties, 13
silver-haired bats (state significantly rare) at nine sites in Graham County, and 4 hoary bats (state
significantly rare) at three different sites in Graham County. All sites where priority species
were documented are new distribution records.

Radio telemetry surveys were conducted on one pregnant female and three male Indiana bats
documenting two colonies. The female was captured in Cherokee County and tracked to a
yellow pine snag which consisted of approximately 14 individuals. The three male bats were
captured in Graham County. Of the three male bats fitted with transmitters we were only able to
locate two, both of which were roosting in large hemlock snags. Emergence counts were
conducted at one of the hemlocks that appeared to have more potential roost locations with better
sun exposure. Thirty-one individuals were observed emerging from the large hemlock snag.
Although a male Indiana bat was tracked to this roost tree, behavior of the bats during emergence
suggests the roost is likely that of a maternity colony.

E. Recommendations

We continue to gather data which solidifies our understanding of the regional bat populations as
a result of this work over the last several years. Much has been accomplished, but much remains
to be done. We cannot rely upon individual counts of roost sites to determine their regional
significance, nor can we gauge population changes through time against such data. We must
continue to seek out significant bat roosts to periodically census. We must continue to cooperate
with other agencies and individuals to compile bat data into our comprehensive database built for
this project, and we must continue regular surveys of known bat roosts to develop the baseline
from which we will assess population trends into the future.

F. Estimated Cost

$34,386 (including in-kind contributions)

Prepared By: Scott Bosworth
Division of Wildlife Management
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Annual Performance Report

State: North Carolina Project Number: T -9
Amendment Number: 1

Period Covered: July 1, 2007 — June 30, 2008

Grant Title: State Wildlife Grants T-9 (Planning)

Project Title: Western NC Reptile Inventories

Objective:

1. To survey and monitor for rare and high priority reptiles throughout western North
Carolina, including established sites, new sites, and “re-discovery” of historic sites.

2. To assess (when possible) the relative abundance as well as the requirements and
availability of habitat for rare or poorly known reptiles throughout western North
Carolina.

3. Provide information regarding the status and distribution of reptiles (technical
guidance) to state and federal agencies and other organizations/individuals that will
further the goals of the North Carolina Wildlife Action Plan as well as the individual
landowners.

A. Activity

This year’s activities included continued efforts on the bog turtle project, the design and
implementation of a new statewide mark-recapture box turtle study, the set up of 10 artificial
cover study sites designed to target priority snakes and lizards, and increased efforts with aquatic
turtle trapping. There are 14 reptile species considered priority in the mountain region (Table 1).
One species is federally and state listed as Threatened (bog turtle), five species are listed as
Special Concern in North Carolina, and the others are considered priority species according to
the North Carolina Wildlife Action Plan (NC Wildlife Resources Commission, 2005) due to
possible declines and insufficient information about their distribution and status.
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Table 1. North Carolina Wildlife Resources Commission target reptile species of western North

Carolina.
Scientific Name Common Name State Federal
Status | Status
*Apalone spinifera spinifera Eastern spiny softshell SC
*Glyptemys muhlenbergii Bog turtle T T (S/A)
*Crotalus horridus Timber rattlesnake SC
*Eumeces anthracinus Coal skink
Heterodon platirhinos Eastern hog-nosed snake
Lampropeltis calligaster rnombomaculata | Mole kingsnake
Lampropeltis getula getula Eastern kingsnake
Opheodrys vernalis Smooth greensnake SC
Ophisaurus attenuatus longicaudus Eastern slender glass lizard
*Pituophis melanoleucus melanoleucus Northern pinesnake SC
*Sternotherus minor peltifer Stripe-necked musk turtle | SC
Thamnophis sauritus sauritus Common ribbonsnake
Virginia valeriae valeriae Eastern smooth earthsnake
Terrapene carolina Eastern box turtle

SC = Special Concern Species
T = Threatened Species

* Tracked by NC Natural Heritage Program

Bog Turtles

During 2007-2008 we continued to compile existing data in cooperation with the largest and
most active group of private citizen volunteers, Project Bog Turtle, made up of members of the
North Carolina Herpetological Society. We entered historical and current data into a Microsoft
Access™ database which will serve as the eventual permanent storage medium for all bog turtle
data generated in the state. We also continued to communicate and foster working relationships
with project collaborators including private groups, non-governmental organizations, federal
agencies, and citizen volunteers. Other miscellaneous activities this year included obtaining
proper permits for sampling on public and private property within the state, meeting with
landowners to discuss options for protecting their land, and training new volunteers to assist with
bog turtle surveys and trapping.

Bog turtle surveys began in April with extensive efforts from volunteers and inter-agency
collaborators. Ninety-one bog turtles (including 46 new individuals) were captured during 62 site
visits (Table 2). Compared to sampling efforts in 2006-2007, we sampled fewer sites this year
but captured about the same number of turtles (Figure 1). The number of sites visited is lower
than last year due to efforts to improve and standardize our data collection methods and due to a
new bog turtle survey period planned for the end of September 2008 that will be summarized in
next year’s report. During surveys for bog turtles in McDowell County, a mud turtle
(Kinosternon subrubrum) was found. This may be a new county record and is most definitely
valuable information in terms of improving our knowledge of the distribution of this species in
North Carolina.
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Table 2. Summary by NC County of reported survey visits from July 1, 2007 — July 31, 2008 to

known and potential bog turtle (Glyptemys muhlenbergii) sites, the number of new sites with bog
turtles discovered, and the number of new and recaptured bog turtles found. Note that a multiple-
day trapping period was only counted as one visit and that some sites were visited more than

once.
NC County | Known | Potential | New Sites | Total | New | Recaptured | Total
Sites Sites Discovered | Visits | Turtles Turtles Captures
Ashe 11 1 1 13 16 15 31
Avery 1 0 0 1 0 0 0
Buncombe 4 0 0 4 3 3 6
Burke 1 0 0 1 0 0 0
Clay 2 0 0 2 0 0 0
Gaston 1 0 0 1 0 8 8
Henderson 7 0 0 7 1 2 3
Macon 10 2 0 12 1 1 2
McDowell 2 0 0 2 1 0 1
Surry 1 4 0 5 0 0 0
Transylvania 3 0 0 3 0 0 0
Wilkes 11 0 0 11 24 16 40
TOTALS 54 7 1 62 46 45 91
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Figure 1. North Carolina Wildlife Resources Commission bog turtle site visits and survey results
shown for every year beginning with the 2003-2004 fiscal year and up to the 2007-2008 fiscal

year.
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During the past year, we used trapping and mark-recapture techniques to sample known and
potential bog turtle sites (Table 3). Six sites were trapped and a total of 10 turtles were captured,
one of which was a previously unmarked turtle. We saturated every moist area at McClure’s Bog
with bog turtle traps in an effort to detect the presence of a bog turtle at this historic site, but no
bog turtles were captured. We captured two bog turtles (one new, one recapture) at White Oak
Bottoms in Macon County, thereby documenting the continued presence of this species at this
wetland complex. No turtles were captured at the two potential new bog turtle sites that we
trapped at (DuPont State Forest and 7-Falls Development).

Table 3. Sites trapped for bog turtles in FY 2007-2008. The site and county are shown, along
with the number of trap nights, the number of new turtles found, and the number of recaptured
turtles found at each site.

TRAP NEW RECAP
SITE COUNTY NIGHTS TURTLES TURTLES
Dupont State Forest Transylvania 500 0 0
Friday Bog Gaston 336 0 8
McClure's Bog Henderson 300 0 0
7-Falls Development Henderson 460 0 0
White Oak Bottoms Macon 400 1 1
Hurricane Creek Macon 288 0 0
TOTALS 2284 1 9

Aquatic Turtles

The focus this year with aquatic turtles has been on stripeneck musk turtles (Sternotherus minor
peltifer) and eastern spiny softshell turtles (Apalone spinifera spinifera), both of which are state
listed Special Concern species in the mountain region of North Carolina. As very little is known
about their biology, habitat use, and distribution and status in western North Carolina, our main
objective has been to learn more about these species’ distributions in this area and obtain basic
information about their habitat use. We set turtle hoop traps on five occasions from May —
October 2007 and once in July 2008, and plans are in place to trap three more times during
August and September 2008. Traps were set for three trap nights during each trapping event.
This trapping method is more effective for the stripeneck musk turtle than the eastern spiny
softshell. As so little is known about the stripeneck musk turtle, the two areas with known
populations will be trapped on an annual basis to learn more about these populations and
improve our understanding of their habitat use.

In total, five locations were trapped, with one site trapped two times (Table 4). All turtles
captured were measured and marked before released as an effort to learn more about both the
rare and common aquatic turtle species in the mountain region. Other species captured include
the snapping turtle (Chelydra serpentina serpentina), common musk turtle (Sternotherus
odoratus), and painted turtle (Chrysemys picta picta). Of special note is the capture of three new
species and/or subspecies to North Carolina, including an adult map turtle (either Graptemys
ouachitensis or Graptemys geographica) in Shuler Creek within the Hiwassee River drainage,
and two juvenile cumberland sliders (Trachemys scripta troosti) and one adult red-eared slider
(Trachemys scripta scripta) in the French Broad River near Huff Island (Madison Co.).

75



Table 4. Aquatic Turtle Trapping between May 2007 and July 2008 for stripeneck musk turtles
(Sternotherus minor peltifer) and eastern spiny softshell turtles (Apalone spinifera spinifera).

Trapping Site County Month/Year | Target species (# captured)
French Broad River at Biltmore

Estate Buncombe | May 2007 Apalone spinifera spinifera (2)
French Broad River and ponds

at Broadmoor Golf Course Henderson | July 2007 Apalone spinifera spinifera (1)
French Broad River at Paint

Rock Creek Madison August 2007 | Sternotherus minor peltifer (6)
Shuler Creek Cherokee | August 2007 | Sternotherus minor peltifer (5)
Sandy Bottoms pond Buncombe | October 2007 | none captured

French Broad River at Paint

Rock Creek Madison July 2008 Sternotherus minor peltifer (2)

Box Turtles

Box turtles, the state reptile of North Carolina, are believed to be declining across the state due to
several different threats, potentially including habitat loss, road mortality, the pet trade, and
disease. Little is known about the status of most box turtle populations in North Carolina and
surveys, monitoring, and research are needed to increase our knowledge of this species. The
general feeling among biologists in the state is that they are likely declining in many areas, but
that some populations may still be doing fairly well. There is a need to learn more about both the
healthy and the declining populations.

A state-wide box turtle project encourages the public to submit locality information of box turtles
to the NC Partners in Amphibian and Reptile Conservation website (Www.ncparc.org) via the
Carolina Herp Atlas (www.carolinaherpatlas.org). This information could be useful in
expanding our knowledge of the box turtle’s distribution in North Carolina and in alerting us to
particular problem areas for box turtles (e.g., roadways, railroad tracks), so that we can mitigate
the problem if possible. These data will be compiled and summarized in the coming years.

In an effort to better understand the box turtle’s status and presumed declines, a collaborative
box turtle research group, called “Box Turtle Connection,” was formed in 2007 in order to begin
planning a state-wide mark-recapture study on box turtles. Representatives of this group include
staff from NCWRC, NC State Parks, UNC-Greensboro, Duke University, NC Museum of
Natural Sciences, NC Zoo, and Davidson College. The main research objectives of this group
are to gather baseline data, as well as information about activity levels, health status, landscape
level influences, and to compare among ecosystem types across the state. In April 2008, we held
a training session at Haw River State Park with the project leaders of the 2008 pilot year of the
Box Turtle Connection study. There are currently 14 project leaders across North Carolina, each
running their own mark-recapture study. The data from this year will be evaluated in order to
improve our study set up for the following study year. Additional project leaders will be invited
in the coming years to join the Box Turtle Connection group. Two box turtle project leaders
signed on for the pilot year and are currently collecting data in western North Carolina.
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Priority Snakes and Lizards

Visual encounter surveys and road cruising surveys, as well as reported records from other
biologists yielded locality information for several other priority reptile species (Table 5). The
focus this fiscal year for priority snakes and lizards (Table 1) was on setting up an artificial cover
study at 10 sites, while also documenting snakes found alive or dead on the road or through
visual encounter surveys. Most of these species are either rare, relatively difficult to detect, or
both, so even the best sampling techniques are limited. The best techniques for these species
involve visual encounter surveys, road cruising, and setting up artificial cover in ideal habitats.
All three methods have been employed this fiscal year.

Table 5. Target snake and lizard species documented in western North Carolina in FY 2007-
2008, method employed to find the species, and site and county where observed.

Target Species Common
Observed Name Sampling Methods Site (County)
Crotalus Timber Road cruising, Chimney Rock State Park
horridus rattlesnake Visual encounter (Rutherford); Black Rock Cliff
surveys (Avery); Armstrong Hatchery
(McDowell); DuPont State
Forest (Transylvania); Pisgah
National Forest - Pisgah
District (Transylvania); Green
River Gameland (Polk)
Eumeces Coal skink Drift fence/funnel
anthracinus trapping Green River Gamelands (Polk)
Heterodon Eastern hog- Drift fence/funnel
platirhinos nosed snake trapping Green River Gamelands (Polk)
Road cruising,
Lampropeltis Eastern Visual encounter Brushy Mountains (Wilkes);
getula getula kingsnake surveys Hwy 64 (Transylvania)
Thamnophis Common ribbon | Visual Encounter
sauritus sauritus | snake Surveys Idlewild (Ashe)

Artificial cover is one of the best ways to document snake and lizard species in an area. Placing
artificial cover can attract snakes and lizards due to the cover it provides, the potential prey under
the cover (e.g., rodents), and because the reptiles can use the cover to thermoregulate as the
cover warms up more quickly than the surrounding areas. Artificial cover can be made of many
different materials, including plywood and tin and aluminum roofing sheets. In this case,
between 35 and 40 sheets of 4 ft x 2 ft sections of tin were placed in transects approximately 20-
25 m apart at each site. Artificial cover was set up at ten sites in western North Carolina to target
priority snake and lizard species (Table 6). The initial aim with this study is to learn more about
the distribution of both rare and common snakes and lizards in the mountain region. Historical
data was the main basis for selection of sites, with availability of suitable habitat, property
ownership, and accessibility of the property important factors as well. Several of the tin cover
sites were set up on WRC game land property with the aim of learning more about the snakes
and lizards present on these lands. An advantage of doing this work on land owned and/or
managed by the NC WRC is that we have the ability to manage the property.
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Table 6. Sites in western North Carolina set up with artificial cover (tin) for a snake and lizard
study. GL = Gameland; SP = State Park; NF=National Forest.

Site County Property owner
North Mills River Henderson USFS - Pisgah NF
Sandy Bottoms Buncombe UNC-Asheville
Pilot Mountain SP Yadkin NC State Parks
Chimney Rock SP Rutherford NC State Parks
John’s River GL Burke NC WRC
Nantahala GL Cherokee USFS - Cherokee NF
Sandy Mush GL Buncombe NC WRC

South Mountains GL Rutherford NC WRC

Table Rock Fish Hatchery | Burke NC WRC

Tulula bog Graham NC DOT/EEP

Northern pine snakes, Pituophis melanoleucus melanoleucus, have not been sighted in many
years in western North Carolina. This species was likely always relatively rare in the mountains
and the NC Natural Heritage Program has only three official documented records of this species
in the mountain region. The most recent sighting of this species was in 1983, when a newspaper
article showed a photo of a pine snake killed by a citizen of the Pleasant Valley Community in
Cherokee County. Signs were placed again this year in the Murphy area asking citizens to
contact NCWRC if they spotted a pine snake in western North Carolina. Signs were displayed in
hunting and fishing stores, farming supply shops, and convenience stores. To date, no
observations have been reported.

In collaboration with Western Carolina University, Balsam Mountain Preserve, and the
Waynesville Watershed, we have started a radio-telemetry study with timber rattlesnakes
(Crotalus horridus) to locate dens. In 2007-2008, four snakes were tracked in an effort to locate
den sites. While the study has provided interesting movement data, no dens have been located
yet and no additional snakes have been added to the study yet.

Finally, staff participated in several important meetings with volunteers, non-governmental
organizations, and other state and federal agencies and gave presentations to the public about
priority reptiles. At the Project Bog Turtle annual meeting, we provided a summary of sampling
activities, results, and habitat management projects underway or planned for the upcoming year.
Data compilation and management are integral to successfully meeting the objectives of this
project. Outreach efforts to past and current researchers, collectors, and other stakeholders
continue to be an invaluable source of data supporting the project. Results of these activities led
to collaborative projects, several volunteer contributions, and increased efficiency in achieving
project objectives.

B. Target Dates for Achievement and Accomplishment

On schedule
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C. Significant Deviations

None

D. Remarks

In summary, in the bog turtle project this year, 62 site visits were made to bog habitats, including
trapping efforts for bog turtles at six sites (Table 3), resulting in the observance of 46 new and 45
recaptured bog turtles (Table 2). Bog turtle presence was confirmed at a new site in Ashe
County. Trapping efforts yielded nine recaptured bog turtles and one new turtle. In FY 2007-
2008, fewer site visits were made, but about the same number of turtles were captured as last
year (FY 2006-2007).

In the aquatic turtle surveys and trapping project, three eastern spiny softshell turtles (Apalone
spinifera spinifera) and 13 stripeneck musk turtles (Sternotherus minor peltifer) were captured.
In addition, three new species and/or subspecies were caught, including an adult map turtle
(either Graptemys ouachitensis or Graptemys geographica), two juvenile cumberland sliders
(Trachemys scripta troosti) and one adult red-cared slider (Trachemys scripta elegans).

An ambitious state-wide mark-recapture box turtle study, the Box Turtle Connection, was
initiated in 2007-2008, with the assistance of 14 project leaders and collaboration of many
partners throughout the state. Another major accomplishment was getting 10 artificial cover sites
set up in western North Carolina to target and learn more about the priority and common snakes
and lizards in this region.

Projects with timber rattlesnakes and pine snakes are also off to a good start, with public
involvement and multi-group collaboration being a major aspect of both of these projects.
Records submitted by the public and government agencies have proven invaluable for both of
these projects.

E. Recommendations

Much has been accomplished in the last year in terms of increasing our knowledge of the
distribution and population status of priority reptiles in western North Carolina, but it is only a
beginning. Reptiles, like many amphibians, are often very difficult to find and even the best
available techniques are limited for many species. For these reasons, this project needs to
encompass several sampling iterations across the range, over multiple years, to provide us the
basic distribution and status information necessary to work toward goals established in the North
Carolina Wildlife Action Plan (NC Wildlife Resources Commission, 2005).

Numerous historical sites still need to be inspected to assess current land use and status of bog
habitat, particularly sites that have not been visited in many years. We might find that many
sites have indeed been lost to succession, development, draining, or other impacts. It is
imperative that we attempt to locate and survey all known sites. Historical road records should
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also be investigated to attempt to find new sites and sources for migrating turtles and possibly to
fill in distributional gaps. Our list of potential sites continues to grow as we spend more time in
rural areas looking for bog habitats as well as conducting surveys for other taxa in the mountain
region. Searches in counties where no known records occur but are in close proximity to known
sites (e.g., Haywood, Jackson, Cleveland, Rutherford) should continue to be a priority in order to
determine the true range of bog turtles in western North Carolina.

We should continue to nurture positive relationships with private individuals and landowners in
order to offer technical guidance and to influence land use practices that will foster long-term
protection of bog turtle habitats. There are a host of tools and partner organizations (e.g., land
trusts) available to achieve permanent conservation status for bog turtle habitats. Examples of
these tools include conservation easements and land acquisition. We must continue to seek and
pursue opportunities to employ these methods to permanently protect suitable habitat. As we
develop relationships with private landowners, more opportunities for easements and
acquisitions will become evident and should be pursued.

Data sharing, collaboration, and coordination of survey efforts must continue with academic
researchers, other state and federal agencies, NGOs, and private individuals. Finally, we must
find ways to continue to recruit volunteers in order to maximize resources, area covered by
surveys, and probability of detecting all target species.

F. Estimated Cost

$101,044 (including in-kind contributions)
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