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ABSTRACT

Arch of the Nottoway Wildlife Management Area (WMA) is a 638-hectare property in Sussex County, Virginia
managed by The Virginia Department of Wildlife Resources (DWR). Between June 2021 and March 2024, 1
documented the herpetofaunal biodiversity at the WMA using a variety of survey methods, including visual encounter
surveys, bioacoustic surveys, road surveys, cover boards, and aquatic traps. I documented 51 species, including 27
amphibians and 24 reptiles, representing one-third of Virginia’s herpetological diversity. Of these, six species are
listed by the DWR as Species of Greatest Conservation Need in Virginia’s 2025 State Wildlife Action Plan (DWR,
2025b) and three are listed by the Virginia Department of Conservation and Recreation Division of Natural Heritage
as state rare or watchlist species (Roble, 2025). I identified three species as new county records: Stereochilus
marginatus (Hallowell, 1856), Virginia valeriae valeriae (Baird & Girard, 1853), Nerodia taxispilota (Holbrook,
1838), and confirm the county record of Pseudemys concinna concinna (Le Conte, 1830). I document the first record
of N. taxispilota in the Nottoway River drainage in Virginia, and one of the only records of P. c. concinna east of the
Fall Line in southeastern Virginia. The addition of these four species brings the total number of species documented
in the county to 80. With these additions, Sussex is now the most species-rich county in Virginia, reflected in the
incredible biodiversity at Arch of the Nottoway Wildlife Management Area.

Keywords: amphibian, biodiversity, inventory, reptile, conservation.

INTRODUCTION

In 2021, The Conservation Fund (TCF) purchased a 638-hectare property along the
Nottoway River in Sussex County, Virginia. In 2024, TCF transferred ownership to The Virginia
Department of Wildlife Resources (DWR), who opened the site to the public as Arch of the
Nottoway Wildlife Management Area (WMA). Prior to its purchase by TCF, the property was
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primarily managed as timberlands. The site is within an area designated as a Wildlife Biodiversity
Resilience Corridor by Virginia’s Wildlife Corridor Action Plan (DWR et al., 2023).

Sussex County is a hotspot of rare species richness (DCR-DNH, 2022). Despite this,
published herpetofaunal surveys of Sussex County have been scarce and largely limited in
taxonomic scope. Turtle surveys in the Blackwater River drainage from 1987—1988 found three
species (Norman, 1989; Norman & Mitchell, 2014). Opportunistic anuran (i.e., frogs and toads)
surveys along roads in summer 2003 found 13 species (Roble et al., 2005). Perry (2018) and Sattler
& Gibson (2024) represent the only published full-taxa herpetofaunal surveys in Sussex County.
These surveys found 56 species between 2017 and 2024 at the Big Woods State Forest, Big Woods
Wildlife Management Area, and Flippo-Gentry Wildlife Management Area (approximately 18 km
ESE of the Arch of the Nottoway WMA). Other than these surveys, the herpetofauna of Sussex
County has primarily been documented state books and atlases (Tobey, 1985; Mitchell, 1994;
Mitchell & Reay, 1999) and in numerous geographic distribution notes (e.g., Songer, 2020). In
total, 77 amphibian and reptile species have been documented in Sussex County (VHS, 2025).

Here, I present the first herpetofaunal inventory of the Arch of the Nottoway WMA, and
one of the most comprehensive surveys in Sussex County to date. With this survey, I aim to update
the herpetology of Sussex County, create a baseline for future research and monitoring, and inform
conservation management actions at the WMA.

MATERIALS AND METHODS
Study site

Arch of the Nottoway Wildlife Management Area is located on the unpaved Cabin Stick
Road. Dirt logging roads cross much of the property, along which several small clearings (> 0.5
ha) have formed meadows (Fig. 1). Depressions in these roads often form pools that provide
ephemeral amphibian breeding habitats. Planted loblolly pine (Pinus taeda Linnaeus, 1753)
dominates the uplands of the property, with interspersed sections of hardwood or mixed forest.

The northern property boundary runs along the Nottoway River for approximately 4
kilometers. In many portions of the property, the river is surrounded by high (up to 3 m) bluffs.
Other portions of the river have rocky banks and bottoms and smaller bluffs. Black Branch Swamp
also flows through the property for 4 km. In portions of Black Branch Swamp, manmade canals
drain the water into distinct channels. In sections without canals, it forms a broader swamp. In at
least one section, Black Branch Swamp is dammed by beavers (Castor canadensis Kuhl, 1820).
Before it empties into the Nottoway River, Black Branch Swamp enters a high ravine. Water does
not flow through the mouth of the stream during drier portions of the year.

Other unnamed streams and canals exist on the property. These streams are surrounded by
swampland that holds water only during high-water events and wet portions of the year. Several
streams flow from east to west in the northern section of the property before converging into a
deep ravine and emptying into the Nottoway River. These streams have floodplains dominated by
grasses and sedges. Along the northern and central sections of the property are several seasonally
inundated bottomland forests. These swamps are dominated either by oak (Quercus sp.) and river
birch (Betula nigra Linnaeus, 1753) or sweetgum (Liquidambar styraciflua Linnaeus, 1753),
tupelo (Nyssa sp.), and red maple (Acer rubrum Linnaeus, 1753). Multiple ephemeral pools exist
on the southern end of the property that provide further amphibian breeding habitat.
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Figure 1. Map of Arch of the Nottoway Wildlife Management Area and surrounding area. The four parcels that make
up the site are outlined in red. Roads are drawn in white and water bodies are drawn in blue. Inset shows the location
of the WMA (red) in Sussex County. GIS data by VGIN (2021) and OpenStreetMaps Contributors et al. (2022).

In the north of the property are two manmade borrow pits. The western borrow pit is dry
for most of the year, with only a small portion holding water year-round. Fish in this pit are mostly
smaller species, including banded sunfishes (Enneacanthus sp.), mudminnows (Umbra pygmaea
[DeKay, 1842]), and mosquitofish (Gambusia holbrooki Girard, 1859). The eastern borrow pit is
deeper, holds water year-round in the northern and eastern portions, and contains larger fish,
including sunfishes (Lepomis sp.), lake chubsuckers (Erimyzon sucetta [Lacepede, 1803]),
largemouth bass (Micropterus salmoides [Lacepede, 1802]), and banded sunfishes (Enneacanthus
sp.). In the southwestern portion of the eastern borrow pit, the water is shallower and ephemeral.
Here a portion of the borrow pit is an open, grass and sedge-dominated wetland and another portion
is a forested swamp dominated by pine (Pinus sp.), sweetgum and river birch. Buttonbush
(Cephalanthus occidentalis Linnaeus, 1753) is common throughout both borrow pits.

Survey techniques and sampling effort

I sampled amphibians and reptiles on 60 separate days between June 2021 and June 2022,
and an additional five days in March 2024, for a total of 559 person-hours (Table 1). To maximize



16 Weisenbeck / Banisteria 61: 13—44 (2026)

the number of species encountered, I utilized multiple survey methods, including visual encounter
surveys, dip netting, road surveys, auditory surveys, artificial cover boards, and aquatic hoop traps.

The primary method of sampling included a combination of visual encounter and auditory
surveys, following that of Weisenbeck et al. (2022). For visual encounters, I surveyed the property
day and night by traversing the land and opportunistically flipping cover objects (e.g., rocks, logs,
and artificial cover). To provide artificial cover to flip during sampling, I placed 24 cover boards
made of varying sizes of rubber stall mats, plywood, or Ondura corrugated asphalt roofing across
the property, primarily along roads and clearings.

I collected all amphibians and reptiles encountered for identification either by hand or net.
I used dip nets in water bodies to capture aquatic amphibians. I conducted road surveys on rainy
nights to encounter animals crossing public roads adjacent to the property. In each survey method,
I either photographed animals (in-situ or in hand using a Ricoh [Tokyo, Japan] WG-6) and released
them shortly after capture or retained them as voucher specimens.

Auditory surveys were conducted using two methods: opportunistically during visual
encounter surveys and systematically with passive audio recorders (Audiomoth v1.1.0 and v1.2.0).
During visual encounters, frog calls were recorded using an iPhone 11. I also deployed four passive
audio recorders from June-November 2021 and February—June 2022 near wetlands to record frog
calling activity. Audio loggers were set to record four times per night at two-minute intervals in
2021 and one-minute intervals in 2022. I adjusted the timing of recording throughout the season
to always have one recording before sunset and three after sunset. I analyzed a subset of audio
logger data by ear to identify all calling frogs (Table 1). I deposited representative audio recordings
for each species in the Macaulay Library of Sounds, and accession numbers can be found in the
annotated checklist.

I deployed aquatic traps in bodies of water across the property during several multi-day
sampling events. [ used hoop traps (Memphis Net & Twine [Memphis, TN) TN220 turtle net, 76
cm diameter with 5 cm mesh), Promar traps (Promar [Gardena, CA] TR-503 crawfish/bait trap, 60
cm by 30 cm), metal minnow traps (various brands, 40 cm by 18 cm with a 2.5 cm opening), and
metal crayfish traps (Bass Pro Shops [Springfield, MO], 40 cm by 18 cm with a 5 cm opening). I
baited hoop traps and Promar traps with either dry dog food (varying brands) or canned sardines.
I baited metal crayfish and minnow traps with either canned sardines or chicken livers. Traps were
partially submerged in water, leaving a pocket at the top to allow animals to breathe. I placed traps
in the water for 14 consecutive days and checked them at least once daily.

To evaluate how sampling effort impacted observed biodiversity, I created rarefaction
curves using the R package iINEXT (Chao et al., 2014; Hsieh et al., 2016). Curves were built using
daily species incidence data; 95% confidence intervals were generated with 1000 bootstraps.
Rarefaction curves should approach an asymptote when the total species richness for a site has
been documented (Chao et al., 2014; Hsieh et al., 2016).

Specimen preservation

For most species, I collected at least one individual and preserved it to serve as a full-body
voucher specimen. I photographed all animals dorsally, laterally, and ventrally in a light box prior
to preservation using a Ricoh (Tokyo, Japan) WG-6. I euthanized specimens using tricaine
methanesulfonate (MS-222; Simmons, 2015). [ collected samples of liver tissue from each
individual for future molecular analysis and stored them in RNAlater (Invitrogen [Waltham, MAY]).
I fixed specimens in 10% neutral buffered formalin and later transferred them to 70% ethanol. 1
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deposited specimens and tissue samples in the collections at the North Carolina Museum of Natural
Sciences. Accession numbers for each species can be found in the annotated checklist.

Table 1. Summary of survey effort for June 2021 — March 2024. Survey time is the total time spent using various
methods (i.e. visual encounter, dip-netting). Survey time is in person hours, which is the time spent surveying
multiplied by the number of surveyors. Trap time is in trap days and is the total number of days traps were active
multiplied by number of active traps. Audio Logger time is the number of minutes of analyzed audio recordings.

Survey Time Trap Time Audio Loggers
Month (person hours) (trap days) (minutes)

January 18 1 0

February 47 0 170
March 59.5 0 351
April 53.5 22 149
May 84.5 59 103
June 25 0 183
July 54 19 480
August 61.5 49 344
September 45.5 34 112
October 74.5 12 0

November 8 0 0

December 28 14 0

Total 559 210 1892

Conservation status and nomenclature

The conservation status of amphibians and reptiles reported in this study follows the criteria
of the Virginia Department of Wildlife Resources (DWR) 2025 State Wildlife Action Plan (DWR,
2025b) and the Virginia Department of Conservation and Recreation Division of Natural Heritage
(DCR-DNH) list of state rare and watchlist species (Roble, 2025). See these sources for an in-
depth breakdown of ranking criteria. In general, a lower numerical rank indicates higher
conservation need. For amphibian and reptile nomenclature, I follow the Society for the Study of
Amphibians and Reptiles’ 9" edition Scientific and Standard English Names of Amphibians and
Reptiles of North America North of Mexico (Nicholson, 2025).
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RESULTS

I documented a total of 51 amphibian and reptile species at the Arch of the Nottoway
WMA, including 19 frogs, 8 salamanders, 11 snakes, 4 lizards, and 9 turtles. Species accumulation
began to level off towards the end of the survey, and the last new species was encountered on 13
May 2022. However, the rarefaction curve failed to reach an asymptote, indicating that more
species could be documented with additional sampling (Fig. 2).
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Figure 2. Extrapolated rarefaction curve (orange) and observed species accumulation plot (blue) showing amphibian
and reptile species richness as a function of sampling effort. Shaded area represents 95% confidence intervals for the
rarefaction curve.

Annotated checklist
Frogs (order Anura)
Eastern cricket frog (Acris crepitans Baird, 1854; Fig. 3A)
Acris crepitans were active year-round in virtually every wetland on the property and

nearby uplands. The species called from April through August throughout most wetlands on the
property. In most wetlands it called concurrently with Acris gryllus. The species was more
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Figure 3. Frogs at Arch of the Nottoway Wildlife Management Area in Sussex, VA. A: Acris crepitans (eastern cricket
frog); B: Acris gryllus (southern cricket frog); C: Anaxyrus americanus (American toad); D: Anaxyrus fowleri
(Fowler's toad); E: Anaxyrus terrestris (southern toad); F: Gastrophryne carolinensis (eastern narrow-mouthed toad).
Images are not to scale.
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commonly encountered than 4. gryllus in the swamps and canals along the eastern portion of the
property.

Specimens: NCSM 107857.

Recordings: ML506562951, ML506563071, ML506563231, ML506563271; ML506565401;
ML506565501; ML506565621; ML506567231; ML506567291.

Southern cricket frog (4Acris gryllus [LeConte, 1825]; Fig. 3B)

Acris gryllus were active year-round in virtually every wetland on the property and in
upland woods. The species called from March through August throughout most wetlands on the
property. In most wetlands it called concurrently with Acris crepitans. The species was more
commonly encountered than A. crepitans in the pine woods and ephemeral wetlands along the
southern portion of the property.

Specimens: NCSM 107869, NCSM 107871.

Recordings: ML506563071, ML506563171, ML506563201, ML506563231, ML506563271,
ML506565401; ML506565501; ML506565621; ML506566011; ML506566051; ML506566161;
ML506567151; ML506567231; ML506567291.

American toad (4naxyrus americanus [Holbrook, 1836]; Fig. 3C)

Anaxyrus americanus called from ditches and pools along Cabin Stick Road and logging
roads on the property. The species called from February through May.
Specimens: NCSM 108474, NCSM 108481.
Recordings: ML506564091; ML506564161; ML506564971; ML506565321; ML506565811;
ML506565981.

Fowler’s toad (Adnaxyrus fowleri [Hinckley, 1882]; Fig. 3D)

Anaxyrus fowleri called from April through July in wetlands including the borrow pits, the
Nottoway River, and ditches and pools along logging roads and Cabin Stick Road. Nonbreeding
individuals and juveniles could be found in upland woods throughout much of the property from
April through September.

Specimens: NCSM 107855, NCSM 108464.
Recordings: ML506563041; ML506564971; ML506565321; ML506565501; ML506565541;
ML506565621; ML506565641; ML506565681; ML506565731.

Southern toad (Anaxyrus terrestris [Bonnaterre, 1789]; Fig. 3E)

Anaxyrus terrestris called from March through May in the borrow pits, pools along logging
roads, and in one case an ephemeral swamp in the northern portion of the property. Anaxyrus
terrestris were also found outside of the breeding season in July, September, and October along
Cabin Stick Road and in an ephemeral swamp in the north of the property. Introgressive
hybridization has been documented in all three toad species found at the WMA (Volpe, 1959;
Green & Parent, 2003; Cobb & Oaks, 2024), and many of the individuals I encountered were
morphologically ambiguous. The hybridization of toads in Virginia has been scarcely studied, and
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this area, where three species are sympatric, may present an interesting opportunity for further
study.

Specimens: NCSM 107868.

Recordings: ML506564931; ML506565321; ML506565731; ML506565811.

Cope’s gray treefrog (Dryophytes chrysoscelis [Cope, 1880]; Fig. 4A)

Dryophytes chrysoscelis were found from April through October, primarily in and around
breeding wetlands but occasionally in upland woods. Juveniles were common in upland pine and
mixed woods in September and October. The species called from late April through August in
wetlands across the property including the borrow pits, portions of Black Branch Swamp,
bottomland forests in the northern portions of the property, pools on and along logging roads,
ditches along Cabin Stick Road, and ephemeral wetlands in the southwestern portion of the
property
Specimens: NCSM 107859, NCSM 108466.

Recordings: ML506563011, ML506563041, ML506563121, ML506563171, ML506563231,
ML506563271, ML506563381; ML506564971; ML506565441; ML506565501; ML506565541;
ML506565621; ML506565681; ML506565731; ML506565781; ML506565811; ML506565891;
ML506565931; ML506565981; ML506566011; ML506566161; ML506566241; ML506567151.

Cope’s gray x pine woods treefrog hybrid (Dryophytes chrysoscelis x D. femoralis; Fig. 4E)

Two male hybrid treefrogs were identified on the property based on an abnormal mating
call resembling both D. chrysoscelis and D. femoralis (see Weisenbeck et al., 2025 for a detailed
call description). One individual called from the western borrow pit on 4 and 5 August, before it
was collected. Another called from an ephemeral wetland in the southwestern portion of the
property from 25-27 May. In both instances, the hybrids called among large choruses containing
both Dryophytes femoralis and Dryophytes chrysoscelis. The hybrid identity of the individual
found in August was confirmed by molecular data (Weisenbeck et al., 2025).

Specimens: NCSM 107863.
Recordings: ML506563271; ML506567151.

Green treefrog (Dryophytes cinereus [Schneider, 1799]; Fig. 4B)

Dryophytes cinereus were found on the edges of wetlands in several portions of the
property in February, March, May, and October. The species was only recorded calling twice; both
times in July on an audio logger directed over a pool on a logging road and the unnamed creek in
the southern portion of the property.

Specimens: NCSM 107872.

Pine woods treefrog (Dryophytes femoralis [Daudin, 1800]; Fig. 4C)

Dryophytes femoralis were found from April through October in and around breeding
wetlands and in upland woods. Juveniles and adults were particularly abundant along roads and in
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G)

Figure 4. Frogs at Arch of the Nottoway Wildlife Management Area in Sussex, VA. A: Dryophytes chrysoscelis
(Cope's gray treefrog); B: Dryophytes cinereus (green treefrog); C: Dryophytes femoralis (pine woods treefrog); D:
Dryophytes squirellus (squirrel treefrog); E: Dryophytes chrysoscelis x D. femoralis (Cope's gray treefrog x pine
woods treefrog); F: Lithobates catesbeianus (North American bullfrog); G: Lithobates clamitans (North American
green frog). Images are not to scale.
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upland woods in September and October. The species called May through August from both
borrow pits, portions of Black Branch Swamp, bottomland forests in the northern portion of the
property, pools on the logging roads, and the ephemeral wetlands in the southern portion of the
property.

Specimens: NCSM 107858, NCSM 108472.

Recordings: ML506563121, ML506563171, ML506563231, ML506563271; ML506565641;
ML506565681; ML506565731; ML506566051; ML506566161; ML506566241; ML506567151.

Squirrel treefrog (Dryophytes squirellus [Daudin, 1800]; Fig. 4D)

A single juvenile Dryophytes squirellus was found in a clearing above the Nottoway River
in October. The individual had a heavy load of parasitic worms. This species was not heard calling
and no breeding habitats were identified.

Specimens: NCSM 107865.

Eastern narrow-mouthed toad (Gastrophryne carolinensis [Holbrook, 1836]; Fig. 3F)

Gastrophryne carolinensis were found from April through October in the borrow pits,
pools along logging roads, an unnamed creek in the southern portion of the property, and uplands
near these wetlands. The species called from these same wetlands from June through August.
Specimens: NCSM 107856, NCSM 108473.

Recordings: ML506563091; ML506563121; ML506563171; ML506563381; ML506567291.

North American bullfrog (Lithobates catesbeianus [Shaw, 1802]; Fig. 4F)

Lithobates catesbeianus were found year-round in most wetlands across the property,
including along the Nottoway River. The species called from April through August in the borrow
pits and an unnamed creek in the southern portion of the property.

Specimens: NCSM 107870.
Recordings: ML506567291.

North American green frog (Lithobates clamitans [Latreille, 1801]; Fig. 4G)

Lithobates clamitans were found year-round in virtually every wetland on the property
except on the Nottoway River. The species called from April through August in wetlands across
the property, including the borrow pits, Black Branch Swamp and other creeks, and ephemeral
pools in southwestern portion of the property.

Specimens: NCSM 107862.
Recordings: ML506563071, ML506563171, ML506563231, ML506563271; ML506567171;
ML506567231; ML506567291.
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Figure 5. Frogs Arch of the Nottoway Wildlife Management Area in Sussex, VA. A: Lithobates kauffeldi (Atlantic
Coast leopard frog); B: Lithobates palustris (pickerel frog); C: Lithobates sphenocephalus (southern leopard frog); D:
Pseudacris brimleyi (Brimley's chorus frog); E: Pseudacris crucifer (spring peeper); F: Pseudacris feriarum (upland
chorus frog); G: Scaphiopus holbrookii (eastern spadefoot). Images are not to scale.
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Atlantic Coast leopard frog (Lithobates kauffeldi [Feinberg et al., 2014]; Fig. 5A)

Lithobates kauffeldi were found throughout much of the property. The species called from
February through April in the bottomland forests in the northeastern portion of the property, the
eastern borrow pit, Black Branch Swamp, and from ditches along logging roads. The species
frequently called together with L. sphenocephalus and L. palustris. Frogs morphologically
consistent with L. kauffeldi were found outside of the breeding season in the western borrow pit, a
clearing along the Nottoway River, and on a logging road. The breeding habitat of L. kauffeldi at
the WMA differs from the riparian cypress/gum swamps known for the species elsewhere in
Virginia (Schlesinger et al., 2018).

Specimens: NCSM 108483, NCSM 108484.
Recordings: ML506567331; ML506567961.

Pickerel frog (Lithobates palustris [LeConte, 1825]; Fig. 5B)

Lithobates palustris were relatively uncommon. Individuals were found in October on the
bank of the Nottoway River and in March in the borrow pits. The species could be heard calling
sporadically from February through April in the borrow pits, bottomland forests, and Black Branch
Swamp.

Specimens: NCSM 107864.
Recordings: ML506566271.

Southern leopard frog (Lithobates sphenocephalus [Cope, 1886]; Fig. 5C)

Lithobates sphenocephalus were more common than L. kauffeldi and were found year-
round in virtually every wetland on the property. They called from many wetlands, including the
borrow pits, bottomland forests, Black Branch Swamp, ephemeral wetlands in the southwestern
portion of the property, and pools and ditches along logging roads. Primary breeding calls were
from February through April, but the species also called in August and September.

Specimens: NCSM 107860, NCSM 107861.
Recordings: ML506563231, ML506564091; ML506564801; ML506564971; ML506566271;
ML506567151; ML506567331; ML506567411.

Brimley’s chorus frog (Pseudacris brimleyi Brandt and Walker, 1933; Fig. 5D)

Pseudacris brimleyi called from grass and sedge-dominated wetlands in the center of the
property, grassy portions of Black Branch Swamp and unnamed creeks. The species was recorded
from 18 February through 31 March.

Specimens: NCSM 108476.
Recordings: ML506563931; ML506564181; ML506564291; ML506564911.

Spring peeper (Pseudacris crucifer [Wied-Neuwied, 1838]; Fig. 5E)

Pseudacris crucifer were heard calling from upland areas on warm days from October—
January. In February, the species began calling in large choruses from wetlands throughout most
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of the property and was the most frequent spring caller. Choruses tapered off in May, with the
species only calling on cold, wet days. Breeding calls were recorded from 18 February to 24 May.
Specimens: NCSM 107867, ML506564041.

Recordings: ML506563421, ML506563451, ML506563951, ML506563991; ML506564181;
ML506564221; ML506564291; ML506564801; ML506564971; ML506565251; ML506566051;
ML506566271; ML506567091; ML506567331; ML506567411.

Upland chorus frog (Pseudacris feriarum [Baird, 1854]; Fig. 5F)

Pseudacris feriarum called primarily from pools on the logging roads. The species called
only during February and March.
Specimens: NCSM 108475, NCSM 108480.
Recordings: ML506564041; ML506564161; ML506564801.

Eastern spadefoot (Scaphiopus holbrookii [Harlan, 1835]; Fig. 5G)

Scaphiopus holbrookii were found on one night in October after heavy rains. The species
was found near ephemeral wetlands in the southern portion of the property. The species was never
recorded calling and breeding habitats were not identified. Pearson (1955) reported that
Scaphiopus holbrookii traveled up to 400 meters from their home ranges to breeding pools. Given
that both S. holbrookii individuals were found near an ephemeral pool and that these wetlands are
the only prominent breeding sites within 400 meters, it seems likely that they serve as breeding
habitat for the species.

Specimens: NCSM 107866.

Salamanders (order Caudata)
Spotted salamander (Ambystoma maculatum [Shaw, 1802]; Fig. 6A)

Ambystoma maculatum migrate to breeding habitat in late winter and early spring
(Blanchard, 1930). During the breeding season this species was found in wetlands across much of
the property, including the ephemeral swamps in the north, ruts on the road, the wetlands in the
south, and Black Branch Swamp. Adults were found from 2 February to 23 February. Eggs were
first found on 18 February and hatched by 14 March.

Specimens: NCSM 107853.

Marbled salamander (Ambystoma opacum [Gravenhorst, 1807]; Fig. 6B)

Ambystoma opacum migrate to breeding habitat in the fall in dry wetlands and females
overwinter with their eggs, which hatch in late winter as pools fill with water (Noble & Brady,
1933). Adults were found in breeding migrations in ephemeral swamps on 7 and 9 October. Larvae
were first found on 4 February and occurred in wetlands including the ephemeral swamps in the
north, ruts on the road, ephemeral wetlands in the south, and Black Branch Swamp. Nonbreeding
adults were also found under logs and cover boards in upland areas in July and February through
April.

Specimens: NCSM 107848, NCSM 107849.
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Figure 6. Salamanders at Arch of the Nottoway Wildlife Management Area in Sussex, VA. A: Ambystoma maculatum
(spotted salamander); B: Ambystoma opacum (marbled salamander); C: Amphiuma means (two-toed amphiuma); D:
Notophthalmus viridescens viridescens (red-spotted newt); E: Plethodon chlorobryonis (Atlantic Coast slimy
salamander); F: Siren intermedia (lesser siren); G: Siren lacertina (greater siren); H: Stereochilus marginatus (many-
lined salamander). Images are not to scale.
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Two-toed amphiuma (Amphiuma means Garden, 1821; Fig. 6C)

Amphiuma means were caught in Black Branch Swamp and in unnamed streams and canals
in the south. The species was encountered in April, July, and October.
Specimens: NCSM 107843.

Red-spotted newt (Notophthalmus viridescens viridescens [Rafinesque, 1820]; Fig 6D)

Notophthalmus viridescens viridescens was the most encountered salamander species on
the property and was found in every month of the year. Adults could be found in many wetlands
on the property but were most abundant in the south and in the western borrow pit. The terrestrial
juvenile phase, efts, were found occasionally in upland and bottomland woods.

Specimens: NCSM 107850.

Atlantic Coast slimy salamander (Plethodon chlorobryonis Mittleman, 1951; Fig. 6E)

Plethodon chlorobryonis were found in upland woods throughout much of the property.
Adults were found in October and February through April, and juveniles were found in March and
April.

Specimens: NCSM 107851.

Lesser siren (Siren intermedia Barnes, 1826; Fig. 6F)

Two Siren intermedia were caught in the western borrow pit using minnow traps.
Individuals were identified as Siren intermedia by the presence of <33 costal grooves (See Fedler
et al., 2023 for a morphometric analysis of the Siren). The species was found in April and
September. Siren intermedia is identified by Virginia’s 2025 State Wildlife Action Plan as a
species of high conservation need (tier [Ila; DWR, 2025b) and is listed on DCR-DNH’s state rare
animal list (GNRS2S3). Siren intermedia is patchily distributed, but it is often abundant where
found (Leja, 2005). Due to their secretive nature, understanding siren population trends and
conservation has proven difficult (Leja, 2005) and Mitchell & Reay (1999) list its conservation
status as indeterminate. Major threats to the species include degradation, fragmentation, pollution
of wetland habitats (Leja, 2005; Petranka, 1998; Mitchell & Gibbons, 2010), and invasive species,
particularly feral hogs (Mitchell & Gibbons, 2010). Siren intermedia is susceptible to the fungal
pathogen Batrachochytrium dendrobatidis (Bd; Chatfield et al., 2012), though it is unclear whether
the disease is responsible for declines in the species and Thompson et al. (2019) found no evidence
of infection among Lesser Sirens at Fort A.P. Hill in Caroline County, Virginia, despite the
prevalence of the pathogen at the site.

Specimens: NCSM 107845, NCSM 108486.

Greater siren (Siren lacertina Osterdam, 1766; Fig. 6G)

A single adult Siren lacertina was caught active at night in the western borrow pit in
August. This individual was identified as Siren lacertina by the presence of >35 costal grooves
(Fedler et al., 2023). Siren lacertina is identified by Virginia’s 2025 State Wildlife Action Plan as
a species of moderate conservation need (tier [IVa; DWR, 2025b) and is listed on DCR-DNH’s
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state animal watchlist (G5S3). Virginia is on the northern edge of the range of S. lacertina, where
the species may be rare or locally abundant (Hendricks, 2005). Like S. intermedia, understanding
S. lacertina population trends and conservation has proven difficult due to their secretive nature
(Hendricks, 2005) and Mitchell & Reay (1999) list its conservation status as indeterminate. Siren
lacertina faces many of the same threats as S. intermedia, including pollution and degradation of
wetland habitat, invasive feral hogs (Mitchell & Gibbons, 2010), as well as Bd (Chatfield et al.,
2012).

Specimens: NCSM 107844.

Many-lined salamander (Stereochilus marginatus [Hallowell, 1856]; Fig. 6H)

Stereochilus marginatus were relatively common in Black Branch Swamp, where they
were found in October, December, February, and March. Adults were found in the broader swamp,
whereas a larva was found in a stream channel. Almost all individuals were found under logs at
the edge of the water. Stereochilus marginatus is not documented in Sussex County in databases
at the Virginia Herpetological Society (VHS, 2025) and the Virginia Fish and Wildlife Information
System (DWR, 2016), or the Virginia herp atlases of Mitchell & Reay (1999) and Tobey (1985).
VertNet (http://vertnet.org/) returned no results when searching for this species in the county at
time of writing. Thus, the species represents a new county record. Stereochilus marginatus reaches
its northern limit in Virginia and records in the state are sparse, with a Vertnet search returning
only 19 museum records. This record fills in the distributional gap between the westernmost
records in Greensville County and eastern records in Prince George and Surry counties. The
nearest S. marginatus record is located approximately 36 km northeast near Spring Grove, Surry
County (Hayslett et al., 1992). Stereochilus marginatus is identified by Virginia’s 2025 State
Wildlife Action Plan as a species of moderate conservation need (tier [IVa; DWR, 2025b) and is
listed on DCR-DNH’s state animal watchlist (G5S3). The biology of the species is poorly
understood (Ryan, 2005) and little is known of its conservation status or range (Mitchell & Reay,
1999; Petranka, 1998). Loss and degradation of wetland habitats are likely the main threats to this
species (Ryan, 2005; Mitchell & Gibbons, 2010).

Specimens: NCSM 107834, NCSM 107852.

Snakes (Suborder Serpentes)
Eastern copperhead (Agkistrodon contortrix [Linnaeus, 1766]; Fig. 7A)

Agkistrodon contortrix were found in ephemeral wetlands and clearings at several sites
across the property. The species was found in September and October.

Eastern wormsnake (Carphophis amoenus amoenus [Say, 1825]; Fig. 7B)

Carphophis amoenus amoenus were commonly found under cover and in leaf litter in
upland forests and clearings throughout much of the property. One individual was found
consuming an earthworm on the bank of the Nottoway River at night. The species was encountered
in August, October, April, and May.

Specimens: NCSM 107839.
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Figure 7. Snakes at Arch of the Nottoway Wildlife Management Area in Sussex, VA. A: Agkistrodon contortrix
(eastern copperhead); B: Carphophis amoenus (eastern wormsnake); C: Coluber constrictor constrictor (northern
black racer); D: Diadophis punctatus edwardsii (northern ring-necked snake); E: Nerodia erythrogaster (plain-bellied
watersnake); F: Nerodia sipedon sipedon (northern watersnake); G: Nerodia taxispilota (brown watersnake); H:
Pantherophis quadravittatus (yellow ratsnake). Images are not to scale.
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Northern black racer (Coluber constrictor constrictor Linnaeus, 1758; Fig. 7C)

Coluber constrictor constrictor were found in upland pine woods throughout much of the
property. One juvenile was found with a little brown skink (Scincella lateralis [Say, 1822]) in its
stomach. The species was found in April through June and in October.

Specimens: NCSM 108477.

Northern ring-necked snake (Diadophis punctatus edwardsii [Merrem, 1820]; Fig. 7D)

A single juvenile Diadophis puncatus edwardsii was encountered in a hardwood upland
forest along the Nottoway River in July.
Specimens: NCSM 107838.

Plain-bellied watersnake (Nerodia erythrogaster [Forster, 1771]; Fig. 7E)

Nerodia erythrogaster were primarily encountered in pools and ditches along logging
roads, particularly in the southern portion of the property, and in a swampy portion of the eastern
borrow pit. One individual was found consuming a southern leopard frog. The species was
encountered in April, May, and October.

Specimens: NCSM 107836.

Northern watersnake (Nerodia sipedon sipedon [Linnaeus, 1758]; Fig. 7F)

Nerodia sipedon sipedon were common in wetlands throughout the property, including
along the Nottoway River, borrow pits, canals, and streams. The species was encountered from
May through September. One individual was found consuming a southern leopard frog.
Specimens: NCSM 107837.

Brown watersnake (Nerodia taxispilota [Holbrook, 1838]; Fig. 7G)

Nerodia taxispilota were commonly found in and around a rocky portion of the Nottoway
River in July and August. Nerodia taxispilota is not documented in Sussex County in either
Virginia database (VHS, 2025, DWR, 2024c), herp atlases (Mitchell & Reay, 1999; Tobey, 1985),
or on VertNet (http://vertnet.org/). Thus, the species represents a new county record. Mitchell &
Reay (1999) notes two areas of distribution for N. taxispilota: the central Coastal Plain near
Chesterfield, Henrico, and Charles City counties as well as the far southeastern Virginia cities of
Virginia Beach, Norfolk, Chesapeake, and Suffolk, though they note that this may be due to
insufficient sampling effort. The nearest museum record (NCSM 73409) is located within the
central Coastal Plain group, 28.7 km NNW on the Appomattox River between Petersburg and
Colonial Heights. Recent records have partially filled in the gaps between these two populations
(Anonymous, 2021). However, the record from Arch of the Nottoway WMA represents a
significant range extension to the southwest of known populations. To my knowledge, this also
represents the first record of the species on the Nottoway River in Virginia.
Specimens: NCSM 107835.
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Yellow ratsnake (Pantherophis quadravittatus [Holbrook, 1836]; Fig. 7H)

Pantherophis quadravittatus were commonly found in upland woods and the edges of
ephemeral wetlands throughout much of the property. The species was found from May through
October. Burbrink et al. (2021a) concluded that ratsnake populations southeast of the Fall Line
belong to the eastern ratsnake clade, which they referred to as Pantherophis alleghaniensis
(Holbrook, 1836). Hillis & Wiister (2021) and Burbrink et al. (2021b) revised this taxonomy,
changing P. alleghaniensis to P. quadravittatus. Although there is debate about the placement of
members of the P. obsoletus complex as a distinct species, those from the Mapledale Site likely
belong to the clade called P. quadravittatus (Burbrink et al., 2021b) or P. obsoletus quadravittatus
(Hillis & Wiister, 2021; Hillis, 2022). Taxonomic placement is further complicated by a wide
hybrid zone between P. quadravittatus and the central clade, now referred to as P. alleghaniensis,
that likely encompasses the region (Burbrink et al., 2021a). Further genomic data are needed to
confidently identify the ratsnakes of the region.

Specimens: NCSM 108463.

DeKay's brownsnake (Storeria dekayi [Holbrook, 1839]; Fig. 8A)

A single Storeria dekayi was found on the edge of an ephemeral pool in the pine woods
near the center of the property in March.
Specimens: NCSM 108478.

Red-bellied snake (Storeria occipitomaculata [Storer, 1839]; Fig. 8B)

A juvenile Storeria occipitomaculata was found under pine straw in a clearing along the
eastern borrow pit in March.
Specimens: NCSM 108482.

Eastern smooth earthsnake (Virginia valeriae valeriae Baird & Girard, 1853)

A single dead individual was found in a clearing along the eastern borrow pit in August.
Virginia valeriae valeriae 1s not listed as occurring in Sussex County in either Virginia database
(VHS, 2025, DWR, 2024a), herp atlases (Mitchell & Reay, 1999; Tobey, 1985), or on VertNet
(http://vertnet.org/). Thus, this species represents a new county record. Virginia valeriae valeriae
is relatively widely distributed in the northeastern parts of Virginia, but is patchily distributed in
the southern portions of the state (Mitchell & Reay, 1999). The species is recorded in three of the
surrounding counties: Southampton, Prince George, and Surry. The nearest record (MVZ-Herp
147510) is located approximately 31 km southeast in Southampton County.

Specimens: NCSM 108471.

Lizards (Suborder Lacertilia)
Common five-lined skink (Plestiodon fasciatus [Linnaeus, 1758]; Fig. 8C)

A single juvenile P. fasciatus was encountered under a cover board along the shore of the
eastern borrow pit in October.
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Specimens: NCSM 107842.

E) F)

Figure 8. Snakes and lizards at Arch of the Nottoway Wildlife Management Area in Sussex, VA. A: Storeria dekayi
(DeKay's brownsnake); B: Storeria occipitomaculata (red-bellied snake); C: Plestiodon fasciatus (common five-lined
skink) D: Plestiodon inexpectatus (southeastern five-lined skink); E: Sceloporus undulatus (eastern fence lizard); F:
Scincella lateralis (little brown skink). Images are not to scale.

Southeastern five-lined skink (Plestiodon inexpectatus [Taylor, 1932]; Fig. 8D)

Plestiodon inexpectatus were found in clearings in pine woods and along the edges of
ephemeral wetlands in the southern portion of the property. Multiple individuals were found
parasitized by Ixodes sp. ticks. The species was encountered from March through May.
Specimens: NCSM 108479.

Eastern fence lizard (Sceloporus undulatus [Bosc & Daudin, 1801]; Fig. 8E)
Sceloporus undulatus were found in openings in the pine woods in the northern portion of

the property in May and August.
Specimens: NCSM 107841.
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Little brown skink (Scincella lateralis [Say, 1822]; Fig. 8F)

Scincella lateralis was the most commonly encountered lizard species. It was found in
upland pine woods, clearings, and the edges of wetlands throughout much of the property. This
species was encountered from March through October and in December.

Specimens: NCSM 107840.

Turtles (Order Testudines)
North American snapping turtle (Chelydra serpentina [Linnaeus, 1758])

Dead Chelydra serpentina were found in a pool and a canal along logging roads in the
southern portion of the property. A live individual was found in the beaver pond along Black
Branch Swamp. The species was found in May, July, and October. Virginia’s 2015 State Wildlife
Action Plan identifies C. serpentina as a species of moderate conservation need (tier [Va; DWR,
2015), but it was not listed in Virginia’s 2025 State Wildlife Action Plan (DWR, 2025b) . This
species is widely distributed in Virginia (Mitchell & Reay, 1999) but has a long life cycle and low
hatchling survival, which limits its ability to recover from disturbances (Congdon et al., 1994).
Overharvesting for commercial trade represents one of the main threats to the species (Congdon
et al., 1994; Colteaux & Johnson, 2017). Recent regulation in Virginia has significantly limited
the legal harvest of North American Snapping Turtles to preserve the species (Proctor, 2019).
Other threats include mortality on roadways (Piczak et al., 2019) and environmental pollutants
(Bishop et al., 1991, 1998).

Specimens: NCSM 107854.

Eastern painted turtle (Chrysemys picta picta [Schneider, 1783]; Fig. 9A)

Chrysemys picta picta were found in the eastern borrow pit and in an unnamed creek in the
southern portion of the property. The species was found in July and August.

Spotted turtle (Clemmys guttata [Schneider, 1792]; Fig. 9B)

Clemmys guttata were primarily found throughout Black Branch Swamp and other
permanent swamps along the property. One individual was found in an ephemeral pool in the
southern pine woods. The species was found from January to May, with the earliest record on 2
January. Virginia’s 2025 State Wildlife Action Plan identifies C. gutfata as a species of high
conservation need (tier IIla; DWR, 2025b). It is listed as endangered by the International Union
for Conservation of Nature (IUCN; van Dijk, 2011a). Habitat loss and fragmentation are the
primary concerns for this species (Mitchell & Klemens, 2000). Spotted turtles rely both on a
variety of shallow wetlands and relatively large areas of upland forest (Graham, 1995; Milam &
Melvin, 2001; Litzgus & Brooks, 2001; Stevenson et al., 2015). The species frequently migrates
between wetlands (Graham, 1995; Haxton & Berrill, 2001; Oxenrider et al., 2018) and thus relies
on connectivity of those habitats. Unmanaged succession may damage the quality of spotted turtle
habitats (Graham, 1995; Burke et al., 2000). Other potential threats include agricultural
disturbances, pollution, and overcollection as pets (Burke et al., 2000; Mitchell and Klemens,
2000), though the species is now illegal to take, sell, or possess in Virginia (Proctor, 2021).
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Figure 9. Turtles at Arch of the Nottoway Wildlife Management Area in Sussex, VA. A: Chrysemys picta picta
(eastern painted turtle); B: Clemmys guttata (spotted turtle); C: Kinosternon baurii (striped mud turtle); D:
Kinosternon subrubrum subrubrum (southeastern mud turtle); E: Pseudemys concinna concinna (eastern river cooter);
F: Sternotherus odoratus (eastern musk turtle); G: Terrapene carolina carolina (woodland box turtle); H: Trachemys
scripta scripta (yellow-bellied slider). Images are not to scale.

Striped mud turtle (Kinosternon baurii [Garman, 1891]; Fig. 9C)

Two Kinosternon baurii were found during surveys. One individual was found in an
ephemeral swamp in the northern section of the property, and another was found in the ravine
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through which Black Branch Swamp flows just before its confluence with the Nottoway River.
Both individuals were found in May.
Specimens: NCSM 108467.

Southeastern mud turtle (Kinosternon subrubrum subrubrum [Bonnaterre, 1789]; Fig. 9D)

Kinosternon subrubrum subrubrum were significantly more common than K. baurii, with
34 individuals recorded. The species was found in virtually every wetland on the property except
the Nottoway River. It was particularly abundant in ephemeral wetlands including ephemeral
swamps, the western borrow pit, and pools on or along the roads. It was frequently the only turtle
species encountered in these habitats. Kinosternon subrubrum was found from February through
August, with the first record on 23 February. Multiple individuals were found parasitized by
Placobdella sp. leeches.
Specimens: NCSM 108485.

Eastern river cooter (Pseudemys concinna concinna [Le Conte, 1830]; Fig. 9E)

Pseudemys concinna concinna were found in a rocky portion of the Nottoway River, where
they were observed grazing on algae on the pebble bottom of the river. The species was recorded
in September and October. These turtles were identified as Pseudemys concinna concinna by the
presence of dark markings on the plastron and a c-shaped marking 2™ costal scute of the carapace,
both of which the related Pseudemys floridana (Le Conte, 1830) lack (Powell et al., 2019).
Pseudemys concinna concinna is not listed as occurring in Sussex County in either Virginia
database (VHS, 2025, DWR, 2025a), herp atlases (Mitchell & Reay, 1999; Tobey, 1985), or on
VertNet (http://vertnet.org/), but the shell of a deceased individual was found by Perry (2018) and
Mitchell (1994) plotted an unvouchered record along the Nottoway River just east of the Fall Line
but did not provide further details on this record. Thus, this record confirms the presence of P. c.
concinna in Sussex County. Pseudemys concinna concinna is documented in the counties directly
west of Sussex. Mitchell (1994) placed populations east of the Fall Line in southeastern Virginia
to be P. floridana. The Nottoway River in Sussex County appears to be one of the only places in
Virginia where P. c. concinna can be found east of the Fall Line.

Eastern musk turtle (Sternotherus odoratus [Latreille, 1802], Fig. 9F)

Sternotherus odoratus were found in the eastern borrow pit and an unnamed creek in the
southern portion of the property. The species was found active from March through August, but
one individual was found brumating in the muddy bottom of a canal in December.

Woodland box turtle (Terrapene carolina carolina [Linnaeus, 1758]; Fig. 9G)

Terrapene carolina carolina were found in upland woods and the edges of ephemeral
swamps in the southern portion of the property. The species was found in May, July, and October.
Terrapene carolina carolina is identified by Virginia’s 2025 State Wildlife Action Plan as a
species of high conservation need (tier [Ila; DWR, 2025b) and is listed as vulnerable by the [UCN
(van Dijk, 2011b). The species is widely distributed in Virginia (Mitchell & Reay, 1999), but there
is evidence of long-term declines across its range (Williams & Parker, 1987; Hall et al., 1999;
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Kemp et al., 2022). The primary threats to the species are habitat destruction and fragmentation
(Dodd, 2002). Terrapene carolina carolina use different habitats depending on age, season, and
time of day, and thus rely on a diversity of habitats including mesic woods, open areas, and
wetlands (Dodd, 2002). The turtles are susceptible to mortality on roads, environmental pollution,
and collection as pets (Dodd, 2002), though, like other SGCN species, the collection, sale, and
keeping of the species is now illegal in Virginia (Proctor, 2021). Terrapene carolina carolina is
also susceptible to morbidity and mortality from a wide variety of pathogens which may contribute
to upper respiratory tract disease (Agha et al., 2017; Archer et al., 2017; Feldman et al., 2006;
Franzen-Klein et al., 2020; Kane et al., 2017). Like other turtle species, box turtles are long-lived
and slow to recover from these losses (Hall et al., 1999).

Yellow-bellied slider (Trachemys scripta scripta [Thunberg in Schoepff, 1792]; Fig. 9H)

Trachemys scripta scripta were found in permanent wetlands throughout much of the
property, including the eastern borrow pit, an unnamed creek in the south, and the Nottoway River.
The species was found from May through September. A female was found laying eggs on 7 June
2022. Virginia’s 2025 State Wildlife Action Plan identified 7. s. scripta as a species of moderate
conservation need (tier IVb; DWR, 2025b). Intergradation with introduced populations of red-
eared slider (Trachemys scripta elegans [Wied, 1838]) is the primary threat to 7. s. scripta
(Mitchell, 1994; Parham et al., 2020). It is notable that 7. s. elegans or clear intergrades were never
found during my surveys and the subspecies has not been documented in Sussex County (VHS,
2025; DWR, 2024b). Thus, the clearest management action for 7. s. scripta is to prevent the spread
of T. s. elegans to the property or nearby portions of the Nottoway River.

DISCUSSION

Arch of the Nottoway Wildlife Management Area has unusually high herpetofaunal species
richness. A total of 51 amphibian and reptile species were found on the property, representing
approximately one-third of Virginia’s herpetofaunal diversity. This study represents the most
complete published herpetological survey in Sussex County to date. Additionally, I documented
three new county records during this survey: Nerodia taxispilota, Stereochilus marginatus, and
Virginia valeriae valeriae, and confirmed the county record for Pseudemys concinna concinna.

Of the species documented on the property, six are listed by the DWR as species of greatest
conservation need (SGCN), and three are on the DCR-DNH list of rare and watchlist species. For
most of the SGCN on the property, protection of both wetland and upland habitats is the largest
management need. This may include restoration of wetlands that have been drained by ditches (as
appears to be the case along portions of Black Branch Swamp and other streams on the property)
and maintenance of vegetated buffers around wetlands. Maintaining the connectedness of both
wetland and upland habitats is also of conservation concern. Management to maintain a diversity
of open and forested habitats may also be important to species such as Clemmys guttata and
Terrapene carolina carolina. Additionally, little information is available on the conservation status
and population trends of the SGCN, particularly salamanders. Future monitoring of species should
be used to better understand conservation priorities.

Two major wetland habitats are of particular importance to the SGCN identified on the
property. Black Branch Swamp was the only habitat in which Stereochilus marginatus was found,
and is apparently a breeding habitat for the species. It is also an important habitat for the Clemmys
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guttata and Chelydra serpentina. Despite being manmade, the borrow pits are also particularly
important amphibian and reptile habitats. The western borrow pit was one of the most productive
frog breeding sites on the property, with at least 13 species recorded calling. It was also the only
site where the state watchlist and state rare salamanders Siren lacertina and Siren intermedia were
found. The eastern borrow pit was similarly productive, with 12 frog species recorded calling. It
was also a valuable turtle habitat, with four species documented, including the SGCN Trachemys
scripta scripta. Both Black Branch Swamp and the borrow pits may deserve special protections
against alteration, and adjacent upland habitats should remain intact to allow for the persistence of
species such as Clemmys guttata.

Despite over 550 person-hours of surveying across 65 days, the survey likely undercounts
the true number of species on the property. Rarefaction analysis indicates that higher species
richness would be found with further sampling effort. Additionally, many reptile species such as
kingsnakes (Lampropeltis sp.), eastern hog-nosed snake (Heterodon platirhinos Latreille, 1801),
mud and rainbow snake (Farancia sp.), and rough greensnake (Opheodrys aestivus [Linnaeus,
1766]), garter and ribbon snake (Thamnophis sp.), coastal plains cooter (Pseudemys concinna) and
northern red-bellied cooter (Pseudemys rubriventris [LeConte, 1830]) are documented in the
county but were notably absent. Likewise, the dwarf waterdog (Necturus punctatus [Gibbes,
1850]) is documented in nearby portions of the Nottoway River Drainage (Roble et al., 1999) but
I did not find the species despite targeted sampling. Other potential amphibians which I did not
encounter include oak toad (4naxyrus quercicus [Holbrook, 1840]), barking treefrog (Dryophytes
gratiosus [LeConte, 1856]), southern chorus frog (Pseudacris nigrita [LeConte, 1825]), and little
grass frog (Pseudacris ocularis [Bosc and Daudin, 1801]). I also did not detect any Desmognathus
salamanders, which are documented in Sussex County but may require taxonomic revision. Two
species are currently recognized in the county (Desmognathus fuscus [Green, 1818] and
Desmognathus auriculatus [Holbrook, 1838]), but based on the sampling of Pyron & Beamer
(2023, 2022) the only species in Sussex County is likely D. lycos Pyron & Beamer, 2023.

Including the species newly documented in this survey, a total of 80 species and distinct
subspecies of amphibians and reptiles have now been documented in Sussex County, making it
the most species-rich county in Virginia. Future monitoring is required to accurately assess the
conservation status of these species, but their individual needs should be incorporated into a
management plan of the property. Additional surveys efforts are also likely to uncover even more
species on this very species-rich property. Coupling additional sampling with genetic analyses will
provide new insights into the herpetofaunal diversity of the area. Sampling using environmental
DNA (Kyle et al., 2022) or invertebrate ingested DNA (Fahmy et al., 2023) may be particularly
useful in detecting the remaining secretive species on the property.

ACKNOWLEDGEMENTS

I am indebted to Natasha Skelton and Heather Richards at The Conservation Fund for
making this project possible. Special thanks also to Christopher Jackson, Ty Smith and Mariah
Donohue for helping with field sampling. Finally, special thanks to Maple, the beagle I found in
Black Branch Swamp, for being the perfect companion. Field work was conducted under Virginia
Department of Wildlife Resources permit nos. 071275 and 2449682 and University of Kentucky
IACUC protocol no. 2023-4224. Funding for this project was provided by The Conservation Fund,
the American Museum of Natural History Theodore Roosevelt Memorial Grant, and the University
of Kentucky Kuehne Fund.



Herpetofauna of Arch of the Nottoway WMA 39

REFERENCES

Agha, M., S. J. Price, A. J. Nowakowski, B. Augustine, & B. D. Todd. 2017. Mass mortality of
eastern box turtles with upper respiratory disease following atypical cold weather. Diseases
of Aquatic Organisms 124: 91-100. https://doi.org/10.3354/dao03122

Anonymous. 2021. County Record: Nerodia taxispilota (Brown Watersnake) Virginia: Isle of
Wight Co. Catesbeiana 41(1): 27.

Archer, G. A., C. A. Phillips, L. Adamovicz, M. Band, J. Byrd, & M. C. Allender. 2017. Detection
of copathogens in free-ranging eastern box turtles (7errapene carolina carolina) in Illinois
and Tennessee. Journal of Zoo and Wildlife Medicine 48(4): 1127-1134.
https://doi.org/10.1638/2017-0148R.1

Bishop, C. A., P. Ng, K. E. Pettit, S. W. Kennedy, J. J. Stegeman, R. J. Norstrom, & R. J. Brooks.
1998. Environmental contamination and developmental abnormalities in eggs and hatchlings
of the common snapping turtle (Chelydra serpentina serpentina) from the Great Lakes—St
Lawrence River basin (1989-1991). Environmental Pollution 101(1): 143-156.
https://doi.org/10.1016/50269-7491(98)00005-0

Bishop, C. A., R. J. Brooks, J. H. Carey, P. Ng, R. J. Norstrom, & D. R. S. Lean. 1991. The case
for a cause-effect linkage between environmental contamination and development in eggs of
the common snapping turtle (Chelydra s. serpentina) from Ontario, Canada. Journal of
Toxicology and Environmental Health 33(4): 521-547.
https://doi.org/10.1080/15287399109531539

Blanchard, F. N. 1930. The stimulus to the breeding migration of the spotted salamander,
Ambystoma maculatum (Shaw). The American Naturalist 64(691): 154-167.
https://doi.org/10.1086/280306

Burbrink, F. T., M. Gehara, M., A. D. McKelvy, & E. A. Myers. 2021a. Resolving spatial
complexities of hybridization in the context of the gray zone of speciation in North American
ratsnakes  (Pantherophis  obsoletus ~ complex).  Evolution  75(2):  260-277.
https://doi.org/10.1111/evo.14141

Burbrink, F. T., R. A. Pyron, M. Gehara, A. D. McKelvy, & E. A. Myers. 2021b. The corrected
taxonomic history of the North American ratsnakes (Pantherophis obsoletus complex).
Herpetological Review 52(3): 537-547.

Burke, V. J., J. E. Lovich, & J. W. Gibbons. 2000. Conservation of freshwater turtles. Pp. 156—
179 in Klemens, M. W. (Ed.). Turtle Conservation. Smithsonian Institution Press,
Washington, D.C.

Chatfield, M. W. H., P. Moler, & C. L. Richards-Zawacki. 2012. The amphibian chytrid fungus,
Batrachochytrium dendrobatidis, in fully aquatic salamanders from southeastern North
America. PLoS ONE 7(9): e44821. https://doi.org/10.1371/journal.pone.0044821

Chao, A., N. J. Gotelli, T. C. Hsieh, E. L. Sander, K. H. Ma, R. K. Colwell, & A. M. Ellison. 2014.
Rarefaction and extrapolation with Hill numbers: a framework for sampling and estimation
in  species  diversity  studies. Ecological =~ Monographs 84(1): 45-67.
https://doi.org/10.1890/13-0133.1

Cobb, K. A., & J. R. Oaks. 2024. Weak relationship between divergence and selection in a North
American toad (4naxyrus) hybrid zone. bioRxiv. https://doi.org/10.1101/2024.08.09.606439

Colteaux, B. C., & D. M. Johnson. 2017. Commercial harvest and export of snapping turtles
(Chelydra serpentina) in the United States: trends and the efficacy of size limits at reducing



40 Weisenbeck / Banisteria 61: 13—44 (2026)

harvest. Journal for Nature Conservation 35: 13-19.
https://doi.org/10.1016/j.jnc.2016.11.003

Congdon, J. D., A. E. Dunham, & R. C. van Loben Sels. 1994. Demographics of common snapping
turtles (Chelydra serpentina): implications for conservation and management of long-lived
organisms. American Zoologist 34(3): 379—408. https://doi.org/10.1093/icb/34.3.397

Dodd, C. K. 2002. North American Box Turtles: A Natural History. Animal Natural History Series
6. University of Oklahoma Press, Norman, OK, USA. 256pp.

Fahmy, M., D., Andrianoely, P. C. Wright, & E. Hekkala. 2023. Leech-derived iDNA compliments
traditional survey methods, enhancing species detections for rapid biodiversity sampling in
the tropics. Environmental DNA 5(6): 1557—1573. https://doi.org/10.1002/edn3.474

Fedler, M. T., K. M. Enge, & P. E. Moler. 2023. Unraveling Siren (Caudata: Sirenidae) systematics
and description of a small, seepage specialist. Zootaxa 5258(4): 351-378.
https://doi.org/10.11646/zootaxa.5258.4.1

Feldman, S. H., J. Wimsatt, R. E. Marchang, A. J. Johnson, W. Brown, J. C. Mitchell, & J. M.
Sleeman. 2006. A novel mycoplasma detected in association with upper respiratory disease
syndrome in free-ranging eastern box turtles (Terrapene carolina carolina) in Virginia.
Journal of Wildlife Diseases 42(2): 279-289. https://doi.org/10.7589/0090-3558-42.2.279

Franzen-Klein, D., L. Adamovicz, D. McRuer, S. A. Carrol, J. F. X. Wellehan, & M. C. Allender.
2020. Prevalence of box turtle adenovirus in eastern box turtles (Terrapene carolina
carolina) presented to a wildlife rehabilitation center in Virginia, USA. Journal of Zoo and
Wildlife Medicine 50(4): 769—777. https://doi.org/10.1638/2018-0238

Graham, T. E. 1995. Habitat use and population parameters of the spotted turtle, Clemmys guttata,
a species of special concern in Massachusetts. Chelonian Conservation and Biology 1(3):
207-214.

Green, D. M., & C. Parent. 2003. Variable and asymmetric introgression in a hybrid zone in the
toads, Bufo americanus and  Bufo  fowleri.  Copeia  2003(1): 34-43.
https://www.jstor.org/stable/1448596

Hall, R. J,, P. F. P. Henry, & C. M. Bunck. 1999. Fifty-year trends in a box turtle population in
Maryland. Biological Conservation 88(2): 165-172. https://doi.org/10.1016/S0006-
3207(98)00107-4

Haxton, T., & M. Berrill. 2001. Seasonal activity of spotted turtles (Clemmys guttata) at the
northern limit of their range. Journal of Herpetology 35(4): 606-614.
https://doi.org/10.2307/1565898

Hayslett, M., C. A. Pague, P. Sattler, K. Buhlmann, P. Warney, & J. Mitchell. 1992. Stereochilus
marginatus (many-lined salamander): VA: Surry County. Catesbeiana 12(1): 10—-11.

Hendricks, R. 2005. Siren lacertina Linnaeus, 1766. Pp. 912-914 in Lannoo, M. (Ed.). Amphibian
Declines: The Conservation Status of United States Species. University of California Press,
Berkeley, CA. https://doi.org/10.1525/california/9780520235922.001.0001

Hillis, D. M. 2022. Species, clades, and their relationship to paraphyly and monophyly: examples
from the Pantherophis obsoletus complex. Herpetological Review 53(1): 47-53.

Hillis, D. M., & W. Wiister. 2021. Taxonomy and nomenclature of the Pantherophis obsoletus
complex. Herpetological Review 52(1): 51-52.

Hsieh, T. C., K. H. Ma, & A. Chao. 2016. iNEXT: An R package for rarefaction and extrapolation
of species diversity (Hill numbers). Methods in Ecology and Evolution 7(12): 1451-1456.
https://doi.org/10.1111/2041-210X.12613



Herpetofauna of Arch of the Nottoway WMA 41

Kane, L. P., M. C. Allender, G. Archer, E. Dzhaman, J. Pauley, A. R. Moore, M. O. Ruiz, R. L.
Smith, J. Byrd, & C. A. Phillips. 2017. Prevalence of Terrapene Herpesvirus 1 in free-ranging
Eastern Box Turtles (Terrepene carolina carolina) in Tennessee and Illinois, USA. Journal
of Wildlife Diseases 53(2): 285-295. https://doi.org/10.7589/2016-06-138

Kemp, S. J., M. J. Kemp, & C. Guers. 2022. Decline of woodland box turtles (7Terrapene carolina
carolina) over 40 years in southeastern Pennsylvania, USA. Herpetological Conservation
and Biology 17(1): 196-203.

Kyle, K. E., M. C. Allen, J. Dragon, J. F. Bunnell, H. K. Reinert, R. Zappalorti, B. D. Jaffe, J. C.
Angle, & J. L Lockwood. 2022. Combining surface and soil environmental DNA with
artificial cover objects to improve terrestrial reptile survey detection. Conservation Biology
36(6): €13939. https://doi.org/10.1111/cobi.13939

Leja, W. T. 2005. Siren intermedia Barnes, 1826. Pp. 910-912 in Lannoo, M. (Ed.). 2005.
Amphibian Declines: The Conservation Status of United States Species. University of
California Press, Berkeley, California.
https://doi.org/10.1525/california/9780520235922.001.0001

Litzgus, J. D., & R. J. Brooks. 2000. Habitat and temperature selection of Clemmys guttata in a
northern population. Journal of Herpetology 34(2): 178-185.
https://doi.org/10.2307/1565413

Milam, J. C., & S. M. Melvin. 2001. Density, habitat use, movements, and conservation of spotted
turtles (Clemmys guttata) in Massachusetts. Journal of Herpetology 35(3): 418-427.
https://doi.org/10.2307/1565960

Mitchell, J. C. 1994. The Reptiles of Virginia. Smithsonian Institution Press, Washington, D.C.
352 pp.

Mitchell, J. C., & W. Gibbons. 2010. Salamanders of the Southeast. University of Georgia Press,
Athens, Georgia. 324 pp.

Mitchell, J. C., & M. W. Klemens. 2000. Primary and secondary effects of habitat alteration. Pp.
5-32 in Klemens, M. W. (Ed.). 2000. Turtle Conservation. Smithsonian Institution Press,
Washington, D.C.

Mitchell, J. C., & K. K. Reay. 1999. Atlas of Amphibians and Reptiles in Virginia. Special
Publication Number 1. Virginia Department of Game and Inland Fisheries, Richmond,
Virginia. 122 pp.

Nicholson, K. E. (ed.). 2025. Scientific and Standard English Names of Amphibians and Reptiles
of North America North of Mexico, with Comments Regarding Confidence in Our
Understanding. 9™ Edition. Society for the Study of Amphibians and Reptiles, Topeka, KS.
87pp.

Noble, G. K., & M. K. Brady. 1933. Observations on the life history of the marbled salamander,
Ambystoma opacum Gravenhorst. Zoologica 11(8): 89-132.

Norman, M. D. 1989. Preliminary survey of the freshwater turtles of the Blackwater River.
Catesbeiana 9(1): 9-14.

Norman, M. D., & J. C. Mitchell. 2014. Freshwater turtles in the Blackwater River drainage in
Southeastern Virginia. Banisteria 43: 70-78.

OpenStreetMap contributors, Microsoft, Facebook, & Esri Community Maps contributors. 2022.
OpenStreetMap Vector Basemap. [GIS Basemap] revised 2022. ESRI, Redlands, CA.
https://www.arcgis.com/home/item.html?1d=fae788aa91e54244b161b59725dcbb2a.
(Accessed 13 January 2022).



42 Weisenbeck / Banisteria 61: 13—44 (2026)

Oxenrider, K. J., B. M. Heres, & D. J. Brown. 2018. Clemmys guttata (spotted turtle): Habitat use.
Herpetological Review 49(3): 525-526.

Parham, J. F., T. J. Papenfuss, A. B. Sellas, B. L. Stuart, & W. B. Simison. 2020. Genetic variation
and admixture of red-eared sliders (Trachemys scripta elegans) in the USA. Molecular
Phylogenetics and Evolution 145: 106722. https://doi.org/10.1016/j.ympev.2019.106722

Pearson, P. G. 1955. Population ecology of the spadefoot toad, Scaphiopus h. holbrooki (Harlan).
Ecological Monographs 25(3): 233-267. https://doi.org/10.2307/1943283

Perry, D. A.2018. Herpetological survey of Big Woods State Forest & Wildlife Management Area.
Catesbeiana 38(1): 3—19.

Petranka, J. W. 1998. Salamanders of the United States and Canada. Smithsonian Institution Press,
Washington, D.C. 587pp.

Piczak, M. L., C. E. Markle, & P. Chow-Fraser. 2019. Decades of road mortality cause severe
decline in a common snapping turtle (Chelydra serpentina) population from an urbanized
wetland. Chelonian Conservation and Biology 18(2): 231-240.
https://doi.org/10.2744/CCB-1345.1

Powell, R., J. T. Collins, & E. D. Hooper. 2019. Key to the Herpetofauna of the Continental United
States and Canada. 3™ Edition. University Press of Kansas, Lawrence, KS. 172 pp.

Proctor, A. 2019. Regulation 4VAC15-360. Fish: aquatic invertebrates, amphibians, reptiles, and
nongame fish (amending 4VAC15-360-30). Virginia Register of Regulations 35(13): 1675.

Proctor, A. 2021. 4VAC15-360. Fish: Aquatic Invertebrates, Amphibians, Reptiles, and Nongame
Fish (amending 4VAC15-360-10, 4VAC15-360-60). Virginia Register of Regulations
37(22): 3433.

Pyron, R. A., & D. A. Beamer. 2022. Allocation of Salamandra auriculata Holbrook, 1838, with
a new species of swamp-dwelling dusky salamander (Plethodontidae: Desmognathus) from
the Atlantic Coastal Plain. Zootaxa 5188(6): 587-595.
https://doi.org/10.11646/zootaxa.5188.6.6

Pyron, R. A., & D. A. Beamer. 2023. Systematic revision of the spotted and northern dusky
salamanders (Plethodontidae: Desmognathus conanti and D. fuscus), with six new species
from the eastern United States. Zootaxa 5311(4): 451-504.
https://doi.org/10.11646/zootaxa.5311.4.1

Roble, S. M. 2025. Natural Heritage Resources of Virginia: Rare Animals. Natural Heritage Rare
Species Lists (2025-Fall). Virginia Department of Conservation and Recreation, Division of
Natural Heritage. 88pp.

Roble, S. M., C. S. Hobson, & A. C. Chazal. 2005. Opportunistic surveys for the Oak Toad (Bufo
quercicus) in Southeastern Virginia: On the trail of Leslie Burger. Catesbeiana 25(1): 3-23.

Roble, S. M., D. J. Stevenson, & C. S. Hobson. 1999. Distribution of the dwarf waterdog (Necturus
punctatus) in Virginia, with comments on collecting techniques. Banisteria 14: 39—44.

Ryan, T. J. 2005. Stereochilus marginatus (Hallowell, 1856). Pp. 862—863 in Lannoo, M. (Ed.).
2005. Amphibian Declines: The Conservation Status of United States Species. University of
California Press, Berkeley, California.
https://doi.org/10.1525/california/9780520235922.001.0001

Sattler, P., & J. Gibson. 2024. Five years of opportunistic surveys in Sussex County, Virginia
2020-2024. Catesbeiana 44(2): 76—105.

Schlesinger, M. D., J. A. Feinberg, N. H. Nazdrowicz, J. D. Kleopfer, J. C. Beane, J. F. Bunnell,
J. Burger, E. Corey, K. Gipe, J. W. Jaycox, E. Kiviat, J. Kubel, D. P. Quinn, C. Raithel, P.
A. Scott, S. M. Wenner, E. L. White, B. Zarate, & H. B. Shaffer. 2018. Follow-up ecological



Herpetofauna of Arch of the Nottoway WMA 43

studies for cryptic species discoveries: Decrypting the leopard frogs of the eastern U.S. PLoS
ONE, 13(11): e0205805. https://doi.org/10.1371/journal.pone.0205805

Simmons, J. E. 2015. Herpetological collecting and collections management. 3™ Edition. Society
for the Study of Amphibians and Reptiles Herpetological Circular 42: 1-191.

Songer, T. 2020. County record: Aspidoscelis sexlineata sexlineata (Eastern Six-lined Racerunner)
Virginia: Sussex Co. Catesbeiana 40(2): 137.

Stevenson, D. J., J. B. Jensen, E. A. Schlimm, & M. Moore. 2015. The distribution, habitat use,
activity, and status of the spotted turtle (Clemmys guttata) in Georgia. Chelonian
Conservation and Biology 14(2): 136—142. https://doi.org/10.2744/CCB-1130.1

Thompson, L. M., B. Pugh, L. A. McDonald, A. Estrada, K. Horn, B. L. C. Gilman, L. K. Belden,
J. C. Mitchell, & K. L. Grayson. 2019. Surveys for population persistence and Bd at the
northeastern range edge of the eastern lesser siren. Northeastern Naturalist 26(2): 410—-419.
https://doi.org/10.1656/045.026.0216

Tobey, F. J. 1985. Virginia’s Amphibians and Reptiles: A Distributional Survey. Virginia
Herpetological Society, Purcellville, VA. 114 pp.

van Dijk, P. P. 2011a. Clemmys guttata. The ITUCN Red List of Threatened Species 2011:
e.T4968A97411228. https://dx.doi.org/10.2305/IUCN.UK.2011-1.RLTS.T4968A1110376
6. en

van Dijk, P. P. 2011b. Terrapene carolina. The IUCN Red List of Threatened Species 2011:
e.T21641A97428179. https://doi.org/10.2305/IUCN.UK.2011-1.RLTS.T21641A9303747.
en

Virginia Department of Conservation and Recreation Division of Natural Heritage (DCR-DNH).
2022. Virginia Conservation Vision: Potential rare species richness. [GIS Data Set] revised
May 2022. Virginia Department of Conservation and Recreation, Richmond, VA. (Accessed
30 August 2023).

Virginia Department of Wildlife Resources (DWR). 2015. Virginia’s 2015 State Wildlife Action
Plan. Virginia Department of Wildlife Resources, Henrico, VA, USA. 1135 pp.

Virginia Department of Wildlife Resources (DWR). 2016. Occurrence chapter for salamander,
many-lined  (020034).  Virginia Fish and  Wildlife Information  Service.
https://services.dwr.virginia.gov/fwis/. (Accessed 20 November 2025)

Virginia Department of Wildlife Resources (DWR). 2024a. Occurrence chapter for earthsnake,
eastern smooth (030049). Virginia Fish and Wildlife Information Service.
https://services.dwr.virginia.gov/fwis/. (Accessed 20 November 2025).

Virginia Department of Wildlife Resources (DWR). 2024b. Occurrence chapter for Slider, red-
eared (030077). Virginia Fish and Wildlife Information Service.
https://services.dwr.virginia.gov/fwis/. (Accessed 20 November 2025).

Virginia Department of Wildlife Resources (DWR). 2024c. Occurrence chapter for watersnake,
brown  (030037). Virginia  Fish  and  Wildlife  Information  Service.
https://services.dwr.virginia.gov/fwis/. (Accessed 20 November 2025).

Virginia Department of Wildlife Resources (DWR). 2025a. Occurrence chapter for cooter, eastern
river (030059). Virginia Fish and Wildlife Information Service.
https://services.dwr.virginia.gov/fwis/. (Accessed 20 November 2025).

Virginia Department of Wildlife Resources (DWR). 2025b. Virginia’s 2025 State Wildlife Action
Plan. Virginia Department of Wildlife Resources, Henrico, VA, USA. 506 pp.



44 Weisenbeck / Banisteria 61: 13—44 (2026)

Virginia Department of Wildlife Resources (DWR), Virginia Department of Transportation
(VDoT), Virginia Department of Conservation and Recreation (DCR), Virginia Department
of Forestry (VDoF). 2023. Virginia wildlife corridor action plan: Final — May 2023. 83pp.

Virginia Geographic Information Network (VGIN). 2021. Virginia base map program MrSID
orthoimagery N13 85. [GIS Data Set] revised 2021. Virginia Department of Emergency
Management, Richmond, VA. https://vgin.vdem.virginia.gov/pages/orthoimagery.
(Accessed 12 January 2023).

Virginia Herpetological Society. 2025. Sussex County Species List. Virginia Herpetological
Society Database. https://virginiaherpetologicalsociety.com/county/index.html. (Generated
19 November 2025).

Volpe, E. P. 1959. Experimental and natural hybridization between Bufo terrestris and Bufo
fowleri. The American Midland Naturalist 61(2): 295-312. https://doi.org/10.2307/2422502

Weisenbeck, D. R., M. D. Martin, B. J. Hall, C. C. Jackson, & B. L. Stuart. 2025. Molecular and
acoustical verification of hybrids of Cope’s gray treefrogs (Dryophytes chrysoscelis) and
pine woods treefrogs (Dryophytes femoralis) in Virginia and North Carolina. Southeastern
Naturalist 24(1): 83-96. https://doi.org/10.1656/058.024.0107

Weisenbeck, D. R., E. M. Nelson, & D. S. McLeod. (2022). Herpetological Inventory at Sweet’s
Farm in Highland County, Virginia. Banisteria 56: 118—136.

Williams, E. C., & W. S. Parker. 1987. A long-term study of a box turtle (Terrapene carolina)
population at Allee Memorial Woods, Indiana, with emphasis on survivorship. Herpetologica
43(3): 328-335. https://www.jstor.org/stable/3892499



