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Abstract 

The New Hope Floodplain and adjoining natural areas in Durham County were originally 

identified as priorities for conservation based on biological surveys conducted in the 1980s and 

1990s. This report describes the results of a new, multi-taxa survey of this area conducted in 

2021-2022 by the North Carolina Biodiversity Project. The goal was to determine the current 

status of the biodiversity ς the variety of native species and ecological functions -- within this 

area and to determine what new measures might need to be taken to preserve the integrity of 

its ecosystem. A total of 1,806 species were recorded during this survey, mainly representing 

twelve taxonomic groups that were the focus of the study. Rare species, such as the Big 

Shellbark Hickory, that provided the basis for the original conservation efforts aimed at this 

area were determined to be still present and doing well.  Several new species of conservation 

concern were also recorded for the first time. These include rare slime molds, lichens, fungi, 

bryophytes, and spiders, all of which were recorded due to the expanded taxonomic coverage 

of the survey. These findings, along with confirmation that many of the ecological processes are 

still functioning, justify a continued high priority for the conservation of this area.  

On the other hand, evidence was also found of major impacts to the ecological integrity of this 

site. The bottomland forest in particular is being ravaged by the attacks of the Emerald Ash 

Borer, a small exotic, invasive species of beetle, which may eliminate Green Ash as one of the 

major components of the canopy; a large number of ash symbionts are also being affected with 

a number of them not found during the survey. Nearly fifty other exotic, invasive species of 

fungi, vascular plants, insects, mammals, and birds were also documented, some potentially 

having major ecological impacts. Increased flooding ς possibly related to climate change ς may 

be another impact that is adversely affecting the ground-dwelling species of the floodplain; 

several of the expected species of reptiles and amphibians were not observed. The most 

disturbing discovery, however, was a major loss of diversity and abundance within the 

Lepidoptera of the study area, a finding that is difficult to explain but is consistent with trends 

noted worldwide in this group. A number of birds that previously nested in the area may have 

been additionally lost as a consequence of the decline of the moth populations.  

Altogether, the positive as well as the negative findings of this study justify even higher 

priorities for conservation action than existed previously. The year-long effort and wide 

diversity of groups included in the survey have all shown their worth in making this case. 
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Introduction  
 

Assessing the Status of the New Hope Creek Ecosystem in Durham County 

Knowledge of the species that inhabit a natural area, along with the ecological functions they 

perform, is key to effective, science-based conservation. Because of the scarce resources 

available for conducting biodiversity inventories ς including, critically, the number of trained 

field biologists capable of doing the work ς only a few such surveys can be conducted within 

any year within any given region. Those that are conducted are usually done within a very brief 

time period and concentrate on just a small fraction of the species that are present-- typically, 

only vascular plants are included and a few groups of diurnally active vertebrate species. The 

assumption is that these selected groups can act as surrogates for the rest of the ecosystem. 

The priority for conservation of a particular site, moreover, is usually determined by the 

presence of just a very few rare or threatened species belonging solely to these selected groups 

or to the general quality of the ecosystem as judged from the quality of its vegetation.  

Increasingly, fewer and fewer ground-based surveys are being done even based on these 

limited approaches; traditional field work is being replaced by a combination of remote sensing 

and predictive habitat modelling. While there is a major benefit to such approaches in that they 

can cover vast amounts of ground and can keep close track of at least macro-changes in the 

environment, there is also a growing concern that too much information is being overlooked as 

a consequence (e.g., see Jenkins et al., 2021). This includes information that is critical for 

making decisions not just about which sites need the most conservation attention, but how 

they can be best managed to retain their ecological integrity. With the realization that humans 

actually still depend on the ecological services that healthy ecosystems provide ς e.g., 

production of oxygen, controlled recycling of water and nutrients, buffering against storm 

damage, cooling the earth, and, of critical importance, sequestration of carbon ς this is 

knowledge that is needed now more than ever. 

In 2021, Durham County decided to take a different approach. ¢ƘŜ /ƻǳƴǘȅΩǎ hǇŜƴ {ǇŀŎŜ 

tǊƻƎǊŀƳΣ ŦǳƴŘŜŘ ǘƘǊƻǳƎƘ ŀ ƎǊŀƴǘ ŦǊƻƳ .ǳǊǘΩǎ .ŜŜǎΣ ŎƻƴǘǊŀŎǘŜŘ ǿƛǘƘ ǘƘŜ bƻǊǘƘ /ŀǊƻƭƛƴŀ 

Biodiversity Program to conduct a new survey focused on just a single block of natural habitats, 

the series of county-owned natural areas located along New Hope Creek. This area had been 

inventoried thirty years ago for both vascular plants (Sutter, 1987; LeGrand, 1999) and diurnal 

animals (Hall, 1995), resulting in the ranking by the NC Natural Heritage Program of the entire 

floodplain of this creek and its adjoining slopes as having statewide significance for 

conservation. Since that time, no comparable surveys have been done within that area despite 

massive changes that have occurred in its surrounding environment; this is again due to the 

general lack of resources available for biodiversity surveys.  

This new survey, however, is not just a repeat of the old approach. An entire year was given to 

conduct this survey, and instead of focusing on just the few groups of species included in 
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conventional natural area inventories, the intention here was to include as many different 

taxonomic groups as possible, each with its own story to tell about the state of its environment. 

As will be shown by the results presented in this report, the status of the New Hope ecosystem 

painted by this survey could not have been obtained using the previous approaches that focus 

on just a small number of taxa. Going forward, the emphasis in biodiversity conservation will be 

on management of biodiversity, not just the identification of priority areas for conservation. 

The information provided by the current survey, in all of its complexity, helps in this regard. 

Importance of the New Hope Creek Conservation Corridor 

The bottomlands along New Hope Creek in Durham County have long been recognized as 

having a high value for biodiversity conservation. One of the species found in the earlier 

surveys, the Big Shellbark Hickory, has one of only a couple of populations in North Carolina 

located at this site, and another recently discovered species, the White-nymph, has its only 

known state population in these bottomlands (see White and Pyne, 2021). More generally, the 

floodplain forest along this section of New Hope Creek is among the most mature and extensive 

that still exist anywhere within the Piedmont of North Carolina. Trees with diameters (DBH) of 

at least two feet are common throughout the bottomland and trees with diameters of over 

three feet are found scattered throughout this area. These include the state champion Big 

{ƘŜƭƭōŀǊƪ IƛŎƪƻǊȅΣ ǿƘƛŎƘ Ƙŀǎ ŀ ŘƛŀƳŜǘŜǊ ƻŦ отέ ŀƴŘ ŀ ƘŜƛƎƘǘ ƻŦ мноΩ 

(https://www.ncforestservice.gov/urban/big_species_results.asp, accessed 2022-09-30).  

Based on these features, the North Carolina Natural Heritage Program considers the entire 

series of natural areas along the length of this floodplain as a natural area of state-level 

significance. The section between the Durham-Chapel Hill Boulevard and NC 54, in particular, is 

rated as having Exceptional Value, the highest given in the state (NC NHP website, accessed 

2022-09-19).  

The corridor of natural habitats along the Durham section of New Hope Creek additionally plays 

a critical role in linking the conservation lands surrounding Jordan Lake, owned by the Army 

Corps of Engineers, with those located upstream, including the large tracts located within Duke 

Forest and the ¢ǊƛŀƴƎƭŜ [ŀƴŘ /ƻƴǎŜǊǾŀƴŎȅΩǎ Johnson Mill Preserve. As a linked system, these 

preserves are far more viable than they would be if each section were isolated from one 

another: local extirpations of species in any one of these areas can be countered by 

immigration from other sites within the network. This function, moreover, is only increasing in 

importance as more and more of the surrounding landscape becomes fragmented by human 

activities. 

At an even greater geographic scale, the New Hope Creek natural areas serve as a component 

within an even larger conservation network. In a recent effort to map sites in the eastern 

United States that are likely to play important roles as connectors and/or refuges for species 

moving in response to habitat change (Anderson et al., 2014), the Nature Conservancy has 

identified an essentially continuous corridor stretching south from the New Hope bottomlands 

https://www.ncforestservice.gov/urban/big_species_results.asp
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in Durham County to at least eastern Fayetteville in the Coastal Plain. Although northward 

movements are more limited due to the barrier created by I-85, there is nonetheless at least 

some possibility that connections can be restored between the New Hope corridor and the Eno 

River by creating wider bridge crossings where the headwater streams of both basins cross 

under the Interstate. If restored, those passages would provide one of the rare opportunities 

for species ς especially those that cannot fly -- to move overland between two river basins.  

Efforts to restore and protect these connections, along with the conservation of the natural 

areas in both the New Hope Creek and Eno River watersheds, are the particular focus of the 

Eno-New Hope Landscape Conservation Group, who recently published an evaluation of 

conservation priorities in these two areas (see Tuttle, et al., 2019, https://ncbg.unc.edu/wp-

content/uploads/sites/963/2019/12/EnoNewHopePlan_December_2019.pdf). If successful, the 

restoration of this system of natural areas would extend across at least Durham, Orange, 

Chatham, and Wake Counties, with still other connections possible throughout the much larger 

area encompassed by the Neuse and Cape Fear River Basins. In this context, the corridor of 

high-quality natural areas that exist along New Hope Creek takes on a state- or even national-

level significance for conservation planning extending well into the coming century. 

Conservation Investment in the New Hope Bottomlands 

Due to the recognition of the importance of the New Hope Creek watershed for biodiversity, it 

has long been the focus of conservation efforts. These began in the 1920s with the acquisition 

of abandoned farmlands by Duke University, forming the core of the Duke Forest when it was 

formally created in 1931. These tracts have been managed since that time primarily as working 

forest lands, supporting forestry teaching and research, but with some areas set aside for 

outdoor recreation or specifically as Registered Natural Areas (see 

https://dukeforest.duke.edu/). Two of the Divisions of the Forest, the Korstian and Blackwood 

Divisions -- like the New Hope Bottomlands ς are considered to have Exceptional Quality for 

biodiversity conservation by the Natural Heritage Program. 

Following completion of the natural area inventories conducted in Orange and Durham 

Counties (Sutter, 1987; Sather and Hall, 1988), an open space master plan was developed 

specifically for the New Hope Watershed by an inter-governmental body, the New Hope 

Advisory Committee. Durham and Orange Counties were involved in this effort, along with the 

cities of Durham and Chapel Hill (Coulter Associates et al., 1991). Among the recommendations 

of this plan was ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ άthrough purchase, acquisition of development rights, or 

donationέ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘǊŀŎǘǎΥ  

¶ The stream courses of New Hope, Dry, Mud, and Sandy Creeks 

¶ Their adjacent floodplains 

¶ The steep slopes (defined as 20 percent or greater) adjacent to floodplains 

¶ Larger tracts of particular historic, educational, or recreational value 

https://ncbg.unc.edu/wp-content/uploads/sites/963/2019/12/EnoNewHopePlan_December_2019.pdf
https://ncbg.unc.edu/wp-content/uploads/sites/963/2019/12/EnoNewHopePlan_December_2019.pdf
https://dukeforest.duke.edu/
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Guided by this plan, the Durham Open Space Program acquired a string of parcels along the 

main stem of New Hope Creek, as well as along Dry Creek on the Orange-Durham County line 

and an isolated tract on Mud Creek located upstream from its confluence with New Hope 

Creek. Another key tract, the Hollow Rock Nature Park, was acquired separately as a joint 

project of the four governments, with additional involvement by the Triangle Land Conservancy 

(see Hollow Rock Master Plan, 2009).  

At the state and national level, the lower portion of the New Hope floodplain in Durham County 

is protected as part of the Jordan Lake Project Lands owned by the US Army Corps of Engineers. 

This area, including a substantial part of the study area for the current survey, is administered 

as a state Game Land by the North Carolina Wildlife Resources Commission. In 2014, this area, 

along with eighteen other sections of the Jordan Lake Project Lands were registered as Natural 

Heritage Areas through a Memorandum of Understanding between the Corps and the North 

Carolina Department of Environment and Natural Resources (see USACOE and NCDENR, 2014). 

In this MOA, the Corps recognizes the value these areas have in supporting native species and 

ecosystems and agrees to manage them ƛƴ Ŏƻƴǎǳƭǘŀǘƛƻƴ ǿƛǘƘ ǘƘŜ {ǘŀǘŜΩǎ bŀǘǳǊŀƭ IŜǊƛǘŀƎŜ 

Program to maintain those values.  

One other noteworthy state action that has helped preserve the integrity of this entire system 

of natural areas was the decision by the North Carolina Department of Transportation to 

replace the bridge over New Hope Creek at US 15-501 with a span that is much longer and 

higher than was necessary for vehicular transportation alone. The design of this bridge, instead, 

was specifically aimed at maintaining the flow of native species through that narrow bottleneck 

(see Kleist et al., 2007). This project ς which had input from the NC Wildlife Resources 

Commission, NC Natural Heritage Program, the New Hope Advisory Committee, and other local 

government offices and conservation groups ς was the first such wildlife-oriented project by NC 

DOT in an urban area and done specifically to enhance the movements of all native species, not 

just deer and other game species (other highway passages elsewhere in the state have been 

constructed more specifically for Black Bear and other game animals). As such, it serves as a 

model that can be applied elsewhere, including other sites within the New Hope-Eno Landscape 

Project Area, where restoration of historic movement corridors is a primary objective (see 

Tuttle et al., 2019). 

Need for a New Biodiversity Survey 

The information on the species and ecosystems that supports the conservation priorities of 

these sites largely comes from biodiversity surveys last conducted in the 1980s and 90s (Sutter, 

1987; Hall, 1995; Hall et al., 1999; LeGrand, 1999). While there is always the hope that 

protecting natural habitats from development or other conversions to human uses would allow 

native species and ecosystems to continue to exist just as they would in a completely natural 

environment, such is rarely the case. Particularly where the surrounding landscape undergoes 

drastic alteration, the impacts of those changes regularly spill across property lines. Small 
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and/or narrow preserves such as the New Hope bottomlands are especially likely to share some 

of the same impacts as occur in the adjoining unprotected areas. 

Over the past thirty years, the region surrounding the New Hope floodplain has been 

transformed from a largely rural landscape to one that is rapidly becoming urbanized. Oak 

Creek Village Shopping Center and other developments along Garrett Road were constructed 

along the eastern edge of the floodplain in the early 1980s. Following construction of I-40 later 

in that decade, the area on the western side of the floodplain became even more heavily 

developed, starting with the creation of the New Hope Commons shopping center in 1985. 

Within the past ten years, the commercial strip along the Boulevard has continued to expand 

and apartments and other developments now border the floodplain on both sides, extending 

along most of the Durham County section of New Hope Creek. 

With all of these changes to the entire landscape, a new biological inventory is needed. The 

continued presence needs to be verified of the rare species and natural community qualities 

that gave the site its initial priority for protection. Searches can also be made for species that 

were either overlooked in the original surveys or that have been determined to be of 

conservation concern after those surveys were conducted. Finally, any adverse changes to the 

ecosystem must be evaluated so that potential mitigative measures can be considered. Rather 

than focusing primarily on rare species, the focus of these inventories should be on species that 

play key roles in maintaining the stability of the ecosystem as well as those that have 

destabilizing impacts. 

Description of the Current Multi -taxa Biodiversity Survey 

While there is an ongoing need to resurvey previously identified natural areas in all counties, 

placing a focus on just a few, very high quality and strategically critical sites allows for the much 

more in-depth approach that is now essential for conservation management in a rapidly 

changing world. That is the objective of the current survey: it was explicitly intended to be a 

true biodiversity inventory, covering as diverse a set of taxa and ecological interactions as 

possible. In addition to Vascular Plants and Vertebrate Animals ς the usual targets of natural 

area inventories ς this survey includes twelve more taxa, some of which, like Fungi, Spiders, 

Millipedes, and Slime Molds, have never been included in conservation-oriented inventories 

conducted in North Carolina. Inclusion of these groups does the following: 

¶ Expand the pool of rare and declining species that are the usual basis for setting 

priorities for biodiversity conservation. In many of these less studied groups, their 

inclusion in this survey is spurring interest in assigning state ranks to their species. This 

will allow their inclusion in both the site-ranking protocols used by the Natural Heritage 

Program and in the novel method of ranking of habitat units and sites used in this study. 

¶ Reveal additional habitat and environmental factors that determine 

security/imperilment of individual species. Each taxon has its own unique set of life-

histories, environmental requirements, and particular threats to their survival. Inclusion 
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of as wide a range of taxa as possible helps provide as comprehensive an understanding 

as possible of ecosystem stability/instability. 

¶ Represent as many of the key ecosystem processes as possible. Inclusion of Vascular 

Plants gives a good representation of primary productivity and inclusion of Vertebrates 

does the same for secondary consumption (predation on other consumers). However, 

Insects are the single most important herbivores and additionally play important roles 

as predators and detritivores. Fungi also play important roles as primary and secondary 

consumers and are especially important as detritivores. In order to assess how well 

these vital ecosystem processes are still working, direct surveys of these taxa are a 

critical need. 

¶ Utilize long co-evolved, highly specific interspecies associations in the description of 

habitats. Such associations ς biotic habitat factors ς are given as much weight as abiotic 

factors or structural features in defining habitats. Strong inter-taxa relationships, 

including herbivore-plant associations or the mutualistic interactions involved in 

pollination or mycorrhizal symbioses, are used not only to define habitats but are 

regarded as targets for conservation in their own right.  

To conduct this broad, multi-taxa inventory, the Open Space Program contracted the North 

Carolina Biodiversity Project (NCBP), an organization with wide experience documenting the 

ǎǘŀǘŜΩǎ ōƛƻŘƛǾŜǊǎƛǘȅ. The NCBP is a private, non-profit, 501(c)(3) association founded to obtain 

information on the complete range of the species inhabiting North Carolina, to disseminate that 

information as widely as possible, and to develop working relationships with as many partners 

as possible to support the conservation of this vital resource.  

The NCBP currently manages databases and websites for fourteen taxonomic groups with three 

others currently under development. A website for the habitats of North Carolina is also being 

created ǘƘŀǘ ǿƛƭƭ ŘŜŀƭ ǿƛǘƘ ǘƘŜ ŘƛǾŜǊǎƛǘȅ ƻŦ ŜŎƻƭƻƎƛŎŀƭ ƛƴǘŜǊŀŎǘƛƻƴǎ ǘƘŀǘ ǳƴŘŜǊƭƛŜ ǘƘŜ ǎǘŀǘŜΩǎ 

ecosystems. Composed of biologists and naturalists with a long history of conducting field work 

in North Carolina, the NCBP is well-prepared to add multi-taxa field surveys to their list of 

program objectives. 

Organization of the Survey 

The approach to conducting this survey falls in between the All Taxa Biological Inventory (ATBI) 

of the Great Smoky Mountains National Park, which began in 1998 and is still ongoing (see 

https://dlia.org/about/atbi/ ), and the series of day-long bioblitzes of NC State Parks organized 

by Ed Corey, Inventory Biologist with the NC Division of Parks and Recreation. One of the goals 

of the New Hope survey was to come up with an approach that can be applied more frequently 

and more widely than the ATBI but which also yields more information on a wide a range of 

taxonomic groups than can be accomplished during a single dayΩǎ bioblitz. This approach can be 

described as an Extended Bioblitz, with each taxonomic group given the same amount of time 

https://dlia.org/about/atbi/
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to conduct their surveys but allowing them to allocate their efforts over the course of an entire 

year according to the times that their taxon is most appropriately surveyed.  

Nineteen field hours were initially allocated to the fifteen NCBP website groups that existed at 

the start of this inventory. The selection of survey dates and division of labor was then 

determined by each group. Some of the groups needed less time to complete their surveys (or 

could not take part) and this excess time was re-allocated to new groups that emerged during 

the survey. These included a survey focused on Myxomycetes (Slime Molds) and one on leaf-

mining flies and beetles. Birds ς which are no longer covered by an NCBP website (transferred 

to the Carolina Bird Club) ς were handled in the same way.  

Taxonomic groups covered in this survey include: 

¶ Vascular Plants 

¶ Bryophytes 

¶ Vertebrates (only the four Tetrapod classes) 

¶ Insects (primarily including Odonates, Orthoptera, Moths, Butterflies, and selected 

families of Beetles, Bugs, and Flies) 

¶ Arachnids (mainly Spiders) 

¶ Myriapods 

¶ Fungi 

¶ Lichens 

¶ Myxomycetes (Slime molds) 

Survey Schedule and Description of the Study Area 

Field work was conducted between August 1, 2021 and August 1, 2022. As described above, the 

schedule followed by each taxonomic group varied, the details of which are described in the 

Taxonomic Summaries that follow. As the survey progressed, updates on the results were made 

available to the public through a website created specifically for this project: 

https://auth1.dpr.ncparks.gov/ncbp_neho/index.php). 

A general description of the environmental features of the study area, including past and 

ǇǊŜǎŜƴǘ ƭŀƴŘ ǳǎŜǎΣ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǿŜōǎƛǘŜ ŀƴŘ ƛǎ ƴƻǘ ǊŜǇŜŀǘŜŘ ƘŜǊŜ. Instead, the 

details of the ecological factors that are responsible for shaping the ecosystem along New Hope 

Creek are described in the Habitat Analysis section of this report. 

The map shown in Figure 1 shows the tracts of land included in the survey. The focus was on 

areas owned and/or managed by the Durham Open Space Program but several adjoining areas 

that are under some form of conservation management were also included. Permission was 

obtained to collect specimens specifically from the areas managed by the Open Space Program 

and a separate collecting permit was obtained to allow sampling on the Game Lands managed 

by the North Carolina Wildlife Resources Commission. 

https://auth1.dpr.ncparks.gov/ncbp_neho/index.php
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  Figure 1 
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Summary of Results and Conservation Assessment 
 

The goals of this survey were to document the biodiversity that currently exists within the 

series of conservation lands located along New Hope Creek in Durham County. The survey 

updates the information from the earlier surveys that provided the original justification for the 

conservation of these lands; adds new information based on inclusion of a much wider set of 

taxonomic groups; and uses this information to assess current priorities for conservation action. 

Elements of biodiversity that were documented in the survey are summarized, and an 

interpretation of what these results mean in terms of ecosystem integrity is provided.  

 

Taxonomic Diversity 

 

The following table summarizes the taxonomic diversity documented in this survey1. Lists of the 

species and their occurrences within the main sites covered in the survey are presented in the 

Appendixes located at the end of this report. The individual records are included in the website 

developed for this project. 

 

Table 1. Tally of Species Recorded in the New Hope Creek Biodiversity Survey 

TAXON NUMBER OF SPECIES 

PROTISTA 55 

SLIME MOLDS 55 

LICHENS 98 

LICHENS 98 

FUNGI 240 

FUNGI 240 

BRYOPHYTES 102 

HORNWORTS 1 

LIVERWORTS 20 

MOSSES 81 

VASCULAR PLANTS 348 

FERNS 12 

CONIFERS 3 

HARDWOOD TREES 39 

VINES 26 

SHRUBS 41 

GRAMINOIDS 37 

AQUATIC FORBS 8 

 
1  This list includes only species that were recorded during the inventory itself; historic records and those from 
iNaturalist are not included in these tallies. Groups indicated with an asterisk were not included as targets of this 
survey but were recorded incidentally during the project. 
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TAXON NUMBER OF SPECIES 

FORBS 182 

ANNELIDS 1 

LEECHES* 1 

MOLLUSKS 8 

LAND SNAILS* 8 

TARDIGRADES 3 

TARDIGRADES* 3 

CRUSTACEANS 1 

CRAYFISH* 1 

MYRIAPODS 12 

MILLIPEDES 9 

CENTIPEDES 3 

ARACHNIDS 137 

SPIDERS 122 

MITES* 4 

HARVESTMEN 7 

PSEUDOSCORPIONS 4 

INSECTS 684 

ODONATES 37 

ORTHOPTERANS 45 

TRUE BUGS* 7 

HEMIPTERAN HOPPERS 36 

NEUROPTERANS* 1 

SCORPIONFLIES* 1 

FLIES* 47 

BEETLES 21 

MOTHS 398 

BUTTERFLIES 37 

SYMPHYTAN WASPS* 3 

GALL WASPS* 1 

ACULEATE WASPS* 7 

ANTS* 1 

BEES 42 
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TAXON NUMBER OF SPECIES 

VERTEBRATES 117 

FISH 1 

FROGS AND TOADS 10 

SALAMANDERS 1 

TURTLES 2 

SNAKES 3 

LIZARDS 2 

BIRDS 85 

MAMMALS 13 

Grand Total 1,806 

 

Species of Conservation Concern and Other Special Interest 

 

The following table lists species considered to be of conservation concern by the North Carolina 

Natural Heritage Program. These include species that the Program has designated as 

Significantly Rare as well as species on their Watch List that have a state rank of at least S3 (= 

Vulnerable, at moderate risk of extirpation from the state).  

 

Table 2. State-ranked Species that were recorded in the survey 

Survey Group Species 
State 
Rank Comments on status 

Bryophytes Taxiphyllum alternans S1 
Previously known in NC from one 
historic record from the mountains 

Vascular Plants 
Big Shellbark Hickory  
(Carya laciniosa) 

S1 
Currently known in NC only from the 
New Hope Bottomlands and the lower 
Roanoke River floodplain 

Vascular Plants 
White Nymph (Trepocarpus 
aethusae) 

S1 
Currently known in NC only from the 
New Hope Bottomlands 

Birds 
Yellow-crowned Night Heron 
(Nyctanassa violacea) 

S2 
  

Bryophytes Brachelyma subulatum S2? 
Endemic to the Southeast; not 
recorded in NC since 1985 

Bryophytes 
Faurie's hypnum (Hypnum 

fauriei) S2? 
Rare in the eastern Piedmont and 
Coastal Plain 

Birds 
Rusty Blackbird (Euphagus 
carolinus) 

S3 
Present only as a winter resident in our 
area  

Odonates 
Arrowhead Spiketail 
(Cordulegaster obliqua) 

S3 
  

Vascular Plants 
Dense-flower Smartweed 
(Persicaria densiflora) 

S3 
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Survey Group Species 
State 
Rank Comments on status 

Vascular Plants 
Godfrey's Thoroughwort 
(Eupatorium godfreyanum) 

S3 
  

Vascular Plants 
Lewis's Heartleaf (Hexastylis 
lewisii) 

S3 
  

 

The Big Shellbark Hickory is the species discovered during the 1990s that contributed to the 

original high priority for conservation of the New Hope Bottomlands. It still has a vigorous 

population at this site and the survey extended its range into the Mt. Moriah Bottomlands 

north of the Durham-Chapel Hill BoulevardΦ tȅƴŜ ŀƴŘ ²ƘƛǘŜΩǎ discovery of the White Nymph, 

which has just this one known population in North Carolina, adds greatly to the conservation 

significance of this site, as does the discovery of the rare moss, Taxiphyllum alternans and three 

species ranked as S2. 

Several of the taxonomic groups included in the survey have not yet been assigned state 

conservation ranks by the Natural Heritage Program. The species considered noteworthy by 

those groups are listed in Table 3.  

 

Table 3. Noteworthy species that have not been assigned state ranks 

Survey Group Species Comments on status 

Myxomycetes Stemonitopsis microspora New state record 

Myxomycetes Cribraria oregana New state record 

Myxomycetes Cribraria confusa  Rare in NC 

Myxomycetes Cribaria elegans  Rare in NC 

Myxomycetes Licea kleistobolus  Rare in NC 

Myxomycetes Licea biforis  Rare in NC 

Myxomycetes Oligonema flavidum  Uncommon in NC 

Myxomycetes Physarum polycephalum  Only 5 records from NC; type locality is NC 

Fungi Multifurca furcata 
Very rarely collected; type locality is New Hope 
watershed 

Fungi Thyronectria aurigera New state record 

Fungi Russula (Macowanites)  Possible new species 

Fungi Boletinellus merulioides  
Ash-specialist highly threatened by the 
Emerald Ash Borers; now known only 
historically from the project area 

Lichens Calicium salicinum  New county records; regionally rare 

Lichens Scytinium lichenoides  New county records; regionally rare 

Lichens Bacidina delicata  New county records; regionally rare 

Lichens Bacidia purpurans  
New county records; abundant in the project 
area 
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Survey Group Species Comments on status 

Lichens Micarea soralifera  
New state record; recently described (from 
Europe) 

Myriapods Aniulus orientalis  
Known globally from only a few sites in North 
Carolina and Virginia 

Arachnids Drassyllus ellipes New county record 

Arachnids Agyneta parva Second state record 

Arachnids Anthrobia acuminata  New state record 

Arachnids Souessoula parva New state record 

Arachnids Lathys immaculata New state record 

Arachnids Maymena ambita New state record 

Arachnids Trebacosa marxi New state record 

Arachnids Eidmannella pallida  Only known in NC from a couple of counties 

Arachnids Phrurotimpus annulatus New county record 

Arachnids Marpissa lineata New county record 

Arachnids Hyptiotes cavatus Only known from a few sites in NC 

Arachnids Pisaurina brevipes New County and Piedmont record 

Arachnids Trachelus similis 
New County record; only a few other records 
from the state 

Micro-moths Marmara fraxinicola 
Ash-specialist highly threatened by the 
Emerald Ash Borer 

Micro-moths Palpita magniferalis 
Ash-specialist highly threatened by the 
Emerald Ash Borer 

Micro-moths Ancylis semiovana 
Only record from outside the mountains; 
threatened due to deer browsing on 
Ceanothus americanus 

Micro-moths Omphalocera cariosa Known from only two sites in NC 

Micro-moths Cosmopterix teligera Known from only two sites in NC 

Micro-moths Anacampsis consonella  New state record 

Micro-moths Coptotriche purinosella  Recently found in NC; few records 

Micro-moths Helcystogramma hystricella  Recently found in NC; few records 

Micro-moths 
Phyllonorycter 
ostryaefoliella  

First recorded in NC at Leigh Farm; only known 
from three sites in NC 

Micro-moths Marmara new species Apparently new to science 

Leaf-mining Fly Ophiomyia new species Apparently new to science 

 

Taken at face value, the small number of records for these species indicate that they would 

qualify for a state rank of at least S3. More surveys are needed, however in order to determine 

both the distribution and abundance of these species across the state, as well as their habitat 

associations. The species that appear to be completely new to science are particularly 
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noteworthy as taxonomic discoveries, but their significance for conservation still needs to be 

determined. 

 

Habitat Diversity and Quality 

 

The variety of habitats and other ecological groupings present in a given area are as important 

aspects of biodiversity as the variety of the taxonomic elements. For the New Hope Biodiversity 

Survey, habitats were identified following the definition used in the Habitats of North Carolina, 

a website being developed by the NCBP. Habitats in this approach are defined by both a set of 

habitat factors, which include biotic as well as abiotic criteria, and by a set of species that show 

particularly high fidelity to that set of factors: 80% or more of the occurrences of these species 

fall within areas where those factors prevail. Under this definition, habitats are mutually 

exclusive in terms of membership and can be recognized wherever there are members of its 

group of species present at a site. On the other hand, these habitats can overlap in space, 

corresponding to the intersection between the sets of habitat factors used to define these 

units.  

 

In the New Hope Biodiversity study area, 61 such habitats were identified based on the species 

that have been recorded there (see list on the New Hope Biodiversity Project Website). The 

majority are general types of habitats that represent a wide range of forests, wetlands, fields, 

and edges. Of more particular interest to this project are the habitats associated with the most 

distinctive set of factors of the study area.  

 

For the floodplain habitats that predominate in the New Hope and Mount Moriah Bottomlands, 

key habitat factors include both the frequent flooding typical of bottomland habitats in general 

and more specifically in its very rich sediments. Brownwater floodplains ς carrying mineral-rich 

sediments weathered from the crystalline rock formations of the Piedmont and Blue Ridge ς 

are usually rich in the nutrients plants need for growth, but the sediments in the project area 

appear to be especially fertile, based on the high number of basophilic plants that are present. 

Two of the most distinctive species of the study area, Big Shellbark Hickory and White Nymph, 

both appear to be restricted to floodplains possessing sediments with both a high nutrient 

content and a relatively high pH, either circumneutral or slightly basic. Other species that are 

particularly abundant in the New Hope floodplain include Reflexed Wild Ginger (Asarum 

reflexum), Smooth Yellow Violet (Viola eriocarpa), American Trout-lily (Erythronium 

americanum), and Spreading Chervil (Chaerophyllum procumbens). 

 

By tracking the distribution of several of these species upstream, including Shellbark Hickory, 

they appear to be closely associated solely with sediments deposited by New Hope Creek and 

were not observed along the floodplain of Mud Creek at all. The main difference appears to be 

that New Hope has its headwaters in areas with extensive formations of mafic rocks, 

particularly the large gabbro sill at Meadow Flats in the Blackwood Division of Duke Forest. In 

https://auth1.dpr.ncparks.gov/ncbp_neho/neho_habitats.php
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contrast, Mud Creek, which has its headwaters in the Durham Division of Duke Forest, appears 

to lack such a large source of mafic sediments. 

 

One other noteworthy set of habitats found in the project area is located in the Durham County 

section of the Hollow Rock Nature Park.  The upland ridge that extends east from Pickett Road 

to the Solterra development appears to possess a mixture of both mafic and acidic soils. 

Basophilic species such as Southern Shagbark Hickory (Carya carolinae-septentrionalis), 

Biltmore Ash (Fraxinus biltmoreana), Redbud (Cercis canadensis), and Hop-hornbeam (Ostrya 

virginiana) are present, along with acidophilic species as blueberries (Vaccinium species) and at 

ƭŜŀǎǘ ƻƴŜ ǇŀǘŎƘ ƻŦ [ŜǿƛǎΩǎ IŜŀǊǘƭŜŀŦ όHexastylis lewisii), an acidophilic species on the Natural 

Heritage Program Watchlist. Based on the list of species recorded at this site, the NCBP habitats 

listed for this area include Rich Dry-Mesic Hardwood Forests, General Dry-Xeric Hardwood 

Forests, and General Dry-Xeric Pine Forests. 

 

Ecosystem Integrity 

 

The integrity of an ecosystem rests on the stability of its ecological processes. These particularly 

include the transfer of energy and materials through the various trophic levels of the system 

and also the operation of mutualistic functions such as pollination, seed and spore dispersal, 

and the mycorrhizal associations between vascular plants and fungi. In all these cases, long 

histories of co-evolution play an important role, stabilizing both predator-prey interactions and 

competitive interactions between members of the same trophic level.  

 

By including a wide array of taxonomic groups, this survey was able to examine the ecosystem 

integrity across all of the major trophic levels, as well as a large number of highly evolved, 

symbiotic associations. This analysis involves looking at the stability of the taxonomic groups 

both within and between the ecological strata composing the New Hope ecosystem. 

 

PRIMARY PRODUCERS 

 

For the most part, the composition of the vascular plants, bryophytes, and lichens ς the main 

groups of autotrophs in terrestrial ecosystems ς seems to be much the same as observed in 

previous surveys conducted in the project area or in surveys conducted in comparable habitats 

elsewhere in the region. Both the stands of floodplain forests in the New Hope Bottomlands 

and the stands of dry upland forests in the Hollow Rock Nature Park appear to have been 

relatively undisturbed for over a century. This is based on aerial photographs going back to the 

1940s, showing extensive areas of closed canopy, hardwood dominated forests in these areas. 

The age ƻŦ ǘƘŜǎŜ ǎǘŀƴŘǎ ƛǎ ŀƭǎƻ ǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ƴǳƳŜǊƻǳǎ ǘǊŜŜǎ ǘƘŀǘ ŀǊŜ ƻǾŜǊ мрά 

in diameter (dbh), with individuals as large as three feet or more in diameter ς including the 

state champion Big Shellbark Hickory ς also found scattered throughout these stands.  

 



18 
 

However, there are now significant examples of destabilization taking place within the primary 

producers, and hence affecting the rest of the ecosystem. The most obvious are the result of 

introductions of exotic, invasive species, i.e., species that do not have long histories of co-

evolution within our native ecosystems. The most dramatic ς now involving the frequent 

crashing of dead snags ς is the attack of the exotic beetle, the Emerald Ash Borer (Agrilus 

planipennis), affecting all of our species of ash (Fraxinus species). The damage done to the 

Green Ash (Fraxinus pennsylvanica) is especially severe in the bottomlands along New Hope 

Creek where it has been a main component of the rich floodplain habitats. Although not yet as 

noticeable, losses of White Ash (F. americana) and the uncommon Biltmore Ash (F. 

biltmoreana) are likewise taking place in the upland areas of Hollow Rock Nature Park. Other 

losses in that area may include Fringetree (Chionanthus virginicus), another member of the 

Olive Family that is attacked by this beetle. 

 

Two of the least welcome discoveries made during the inventory were two new exotic species 

that could have similar widespread impacts to the plant species in the project area. One was a 

wilt affecting Spicebush (Lindera benzoin) that has been tentatively identified by the NCSU Plant 

Disease and Insect Clinic as an exotic fungus in the genus Ceratobasidium. The other ς found in 

the same area ς is a wilt affecting Pawpaw (Asimina triloba) and Greenbrier (Smilax species). 

This infestation was identified by the clinic as caused by the combined attack of an exotic 

ambrosia beetle, the Black Twig Borer (Xylosandrus compactus), and the symbiotic fungus (not 

yet determined) that it transmits and which its larvae feed upon. Although currently the victims 

of these wilts appear to be confined to the immediate vicinity of New Hope Creek, where 

increased flooding may be causing the host species to be weakened, if these pests are able to 

spread across the floodplain, then Pawpaws, Greenbriers, and Spicebushes ς all major 

components of the floodplain forests -- may all be at risk, potentially along with a large number 

of other woody species; the Ceratobasidium wilt was initially discovered in North Carolina on 

nursery stock, including Redbud and Dogwood. 

 

Also damaging are the impacts of exotic plant species, which lack the specialist herbivores 

present in their native habitats that serve to keep their populations under control. That lack of 

co-evolved stability gives species such as Chinese Privet (Ligustrum sinense) and Japanese Stilt 

Grass (Microstegium vimineum), a major competitive advantage over native species that do 

possess such controls. In some parts of the Mount Moriah Bottomlands, these species have 

completely swamped the herb and shrub layers and they now threaten to do so in the light 

gaps opened up by the destruction of the ash species. Unfortunately, another of the major 

changes documented in the survey is the arrival of fifty species of invasive plants over the thirty 

years since the last plant surveys were done in this area. The arrival of Lesser Celandine (Ficaria 

verna) is an especial cause for concern, due the potential damage it could do to the rich 

herbaceous flora of the New Hope floodplain, including to the very rare White Nymph. 
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The arrival of these exotic species and their impacts are all too obvious. However, there are also 

absences of native plant species that appear to be significant: despite the presence of 

numerous pools and wetlands within the New Hope floodplain, Cattails (Typha latifolia) ς a 

main constituent of fresh-water marshes ς is nearly missing, along with a number of other 

marshland species. While not confirmed, this may be due to the application of herbicides under 

the powerline that transects the New Hope and Mount Moriah Bottomlands. These chemicals 

are used to suppress the growth of woody species that could have impacts on the powerline. 

While that purpose is understandable, the chemicals being used appear to have major non-

target impacts, affecting herbaceous species in addition to shrubs and trees. Many of the 

herbicides used to control woody vegetation are, in fact, also used in ponds and lakes to 

suppress or eradicate Cattails. These include Rodeo, Roundup, and Arsenal, all of which are 

listed as used for powerline maintenance by Duke Energy (see their website on Herbicide Use 

Within Rights of Way).  

 

These herbicides, moreover, are both persistent and water soluble. In an active floodplain, with 

floodways reaching far beyond the limits of the powerline, the impacts to non-target, native 

vegetation may be both severe and widespread. The return of freshwater marshes as a major 

habitat is, in fact, one of the few reversals in the trend towards losses of native species and 

habitats and needs to be supported rather than suppressed. This is particularly important given 

the likely changes in flood regimes and the advent of increasingly severe droughts and other 

impacts related to global climate change.  

 

PRIMARY CONSUMERS 

 

The cellulose, lignins, and other compounds plant produce, along with the chitin produced by 

lichens, are difficult for many animals to utilize. Moreover, the secondary compounds used by 

those species for their defense create additional obstacles that only the most specialized 

consumers can overcome. The transformation of plant and lichen material into a form that 

other organisms can use is accomplished by the primary consumers, i.e., species that are 

specialized as herbivores. Without this key group ς which includes fungi along with animals -- 

other species still higher up the food web could not exist. 

 

In virtually all terrestrial and freshwater ecosystems, insects are the most important animal 

group of primary consumers, with Lepidoptera being the single most important group of 

foliage-feeding species. A focus on that group, along with a number of other herbivore groups ς 

including the relatively small number of vertebrates in this category ς provides an important 

window into the health of this particular segment of the ecosystem. 

 

On the positive side, the survey documented 54 species of insect herbivores that are specialized 

on single species of plants (monophagous relationships), or on a single genus of plants 

(stenophagous relationships), or on just a few genera within a single plant family (oligophagous 

https://www.duke-energy.com/Community/Trees-and-Rights-of-Way/How-We-Manage-Trees/Herbicides
https://www.duke-energy.com/Community/Trees-and-Rights-of-Way/How-We-Manage-Trees/Herbicides
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relationships). As members of highly co-evolved complexes, these herbivores either have 

adaptations that prevent their over-eating their host species or have their own predators that 

keep their populations under control. This sort of stability allows for a stable transfer of energy 

and materials from the level of the primary producers to the consumer levels that is a key 

aspect of ecosystem integrity. 

 

On the negative side, close associations between herbivores and their host plants makes them 

vulnerable to any impacts that affect their hosts. In the case of the species associated with 

ashes, for example, the impacts of the Emerald Ash Borer may lead to extirpation of dozens of 

insects and fungal species along with the ashes themselves. In the sampling of the moth fauna, 

only two micro-moths were found that are specialists on ash, both of which appear to be able 

to use the saplings that are still common in the study area.  

 

In contrast, seven other ash-specialists that have been documented as occurring in the area 

were not recorded at all. Among the most tragic of these losses may be the highly co-evolved 

complex involving the Leafcurl Ash Aphid (Prociphilus fraxinifolii) and its mutualistic fungus, the 

Ash-tree Bolete (Boletinellus merulioides) (see account in the Fungi Summary). Although the 

bolete was recorded by Van Cotter within the New Hope Bottomlands less than five years ago, 

it was not found during the present survey despite the extensive searches made for it. 

 

Similar impacts can be expected to other highly specialized herbivores if their host plants are 

eliminated due to competition with invading exotic species of plants. Those impacts, moreover, 

are not compensated by any increase in the herbivore activity due to species taking advantage 

of these new food sources. In most cases, native herbivores do not use these species, due to 

the absence of a long period of co-evolution that would allow them to both recognize these 

exotics as a food source and to overcome their specific anti-herbivore defenses. 

 

As important as the impacts are of exotic species, by far the most startling finding of the survey 

was the massive but still mysterious decline that appears to have occurred across all macro-

moths within at least the bottomland portions of the study area (no macro-moth sampling was 

done in the upland areas of Hollow Rock Park). Compared to similar levels of sampling of this 

group of species done in similar habitats, some as recently as within the past ten years, the 

numbers of both species and particularly individuals were sharply lower in the New Hope 

samples, with many very common species not recorded at all.  

 

This discovery by itself indicates that a very high level of destabilization has taken place within 

the New Hope ecosystem. Unfortunately, it is consistent with findings of insect declines that 

have been taking place at numerous sites across the planet. The cause of all these drastic 

declines is still enigmatic ς although a lot of explanations have been proposed, no single answer 

has been identified as a main cause covering all examples. The declines that have occurred in 

the moth faunas associated with temperate deciduous woodlands ς such as appears to be the 



21 
 

case in the New Hope Bottomlands ς are particularly enigmatic. Why have these taxa suffered 

such great losses while other groups, such as the Orthoptera and Odonata, appear to be little 

affected? 

 

SECONDARY CONSUMERS 

 

With a huge gap opening up in the level of primary consumers, it should come as no surprise 

that there appear to be cascading impacts to the next levels up in the trophic hierarchy. Next to 

the decline of the macro-moths, the apparent reduction in the numbers of breeding birds, 

particularly neotropical migrants, is an important sign of the overall decline in integrity affecting 

the New Hope ecosystem. The possible decline in reptiles and amphibians may also reflect 

these impacts. 

 

In all of these cases, however, there is no smoking gun that pinpoints particular causes for the 

observed declines; those declines themselves, moreover, need further corroboration. Potential 

declines in other groups of secondary consumers also need to be looked for, particularly among 

the bats. In groups of secondary consumers that do not appear to have suffered declines ς 

spiders and odonates, for instance ς explanations for their apparent immunity need to be 

determined. 

 

DETRITIVORES/DECOMPOSERS 

 

With the addition of Fungi, Slime Molds, and Myriapods as survey targets, coverage of 

organisms that recycle dead organisms and waste products back into the ecosystem was greatly 

expanded. With respect to the first two of these groups, the New Hope project area appears to 

be quite rich. This appears to be due to a number of positive environmental factors, such as 

moisture, micro-habitat diversity, and an abundance of woody debris. The age of the stand, 

reflecting its long-term stability ς at least in the past ς also contributes by allowing the 

accumulation of dispersers to reach the site over a long period of time. Dispersal is further 

aided by the presence of long-term connections to other areas of good quality habitats. 

 

At least one group of detritivores ς the litter-feeding moths ς appears to have suffered a major 

decline. Although this decline is probably related to the factors affecting the other groups of 

macro-moths, increased flooding due to development and climate change may be particularly 

affecting the litter layer of the floodplain and needs to be investigated as a specific causal 

factor. 

 

Unfortunately, the same degree of coverage for some of the other important groups of 

detritivores was not possible in this study. More effective sampling of beetles ς one of the most 

important groups of wood-feeding organisms ς would help provide a broader picture of 
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ecosystem integrity within this critical trophic category. Flies, litter-dwelling mites, earthworms, 

and other soil invertebrates also need far more attention than was possible in this survey.  

 

MUTUALISTS AND COMMENSALS 

 

Ecological interactions do not consist solely of trophic transactions, where one group benefits 

(the eaters) at the expense of another (the eaten); some involve forms of cooperation, where 

both parties receive some benefit from the interaction (mutualism) or where one benefits but 

does not harm the other (commensalism). Both of these types of interaction depend on long 

histories of co-evolution and are typically quite stable. Several such symbiotic relationships are 

involved in key functions without which ecosystems cannot survive. 

 

The best-known mutualistic association in terrestrial ecosystems involves pollination, where 

insects and other animals feed on the pollen and nectar produced by flowering plants in return 

for playing a key role in the sexual reproduction of their host species by transferring pollen ς 

sperm-containing capsules ς between individuals of that species. While the pollinators do, in 

fact, consume products produced by the plants ς including the pollen itself ς the benefits to the 

plant far outweigh the costs represented by those losses. The production of nectar and scents 

as an attractant, along with the elaborate structure of flowers themselves, are additional 

expenditures made by plants in order to establish and maintain this function. 

 

In the New Hope project, two key groups of pollinators were inventoried:  bees and 

lepidopterans, including both butterflies and moths. Bees typically play the more specialized 

role in pollination, with a number of species being oligolectic, pollinating just a few species 

within a particular genus or family. In the New Hope floodplain, several such species were 

documented, of which Andrena erigeniae, a species strongly associated with Spring Beauty 

(Claytonia virginiana), appears to be the most closely associated with rich bottomlands. During 

its brief flight period in the spring, it was extremely abundant, a positive indicator that this key 

role is still functioning at a high level. Smaller numbers of Andrena violae were also recorded, a 

species that specializes on Violets, members of which were widespread in the bottomlands. The 

bee fauna in general was considered to be fairly representative, given the amount of survey 

effort that was put into them. However, many more species are expected to be found in the 

area with continued and more intensive inventories. 

 

The butterfly and macro-moth fauna of the area, on the other hand, appear to be declining or 

at least depauperate compared to other similar areas, the macro-moth fauna catastrophically 

so. Although not as specialized as bees in terms of their role as pollinators, the sheer numbers 

of their individuals have been hypothesized to more than compensate for their more 

generalized services (Hahn and Bruhl, 2016; Macgregor and Scott-Brown, 2020). As pointed out 

by Macgregor and Scott-Brown, the decline of moth populations observed in numerous places 
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around the globe may be having a significant effect on nocturnal pollination, which they regard 

as a severely undervalued function. 

 

Some forms of zoochory ς the dispersal of seeds or spores by animals ς also involve mutualistic 

associations, where the animals obtain at least some nutritional benefit from the interaction 

(transport of burrs or pond organisms on the feet of ducks are more commensalistic, where the 

transporting organism receives no benefit). While the data are not well suited for evaluating 

this particular function, the abundance of Eastern Gray Squirrels observed in the New Hope 

Bottomlands probably accounts for the fairly wide distribution of Big Shellbark Hickories: 

squirrels are probably the only animals capable of transporting the very large nuts of that 

species. 

 

Squirrels and other small mammals also play a major role in dispersing the spores of fungi, 

especially those involved in mycorrhizal associations with vascular plants. Mycorrhizal 

associations themselves are one of the most critical forms of mutualism supporting the integrity 

of terrestrial ecosystems: trees and other plants gain both nutrients and water from the 

intimate association of their roots with the mycelia of mycorrhizal fungi, with the fungi 

receiving sugars from the plants in exchange. While there is not enough direct information to 

evaluate the health of these relationships in the New Hope project area, the general integrity of 

both the vascular plant community and that of the fungi indicates at least a normal degree of 

function in these networks. The effects of increased flooding, droughts, and loss of particular 

tree species such as ash all need to be investigated, however. 

 

One important impact on the integrity of the ecosystem was, in fact, indicated by the inclusion 

of one highly mutualistic group in the survey: lichens. As described by Gary Perlmutter in the 

Summary of the Lichens of the study area, cyanolichens ς those that are composed of 

mutualistic associations between a fungus and cyanobacteria ςς are particularly susceptible to 

air pollution and were found in the study area almost entirely at the Hollow Rock Park, the 

furthest location away from the rapidly-developing zone next to the Durham-Chapel Hill 

Boulevard. Closer to the highway and its dense development, more pollution-tolerant species 

predominated. 

 

Conservation Recommendations 

In evaluating sites for conservation, there is usually an alignment between the number and 

degree of imperilment of at-risk species that are present in an area and the integrity of its 

ecosystem:  a high number of imperiled species usually reflects not only a current high degree 

of ecosystem integrity ς all of the processes involved are functioning at a high level ς but also 

that the site has maintained that integrity over a long period of time. By conserving such sites, 

not only are the imperiled species given protection ς a major objective in conservation ς but 
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the integrity of the ecosystem makes it a good investment of the scarce resources available for 

conservation. 

 

In the case of the New Hope project area, however, these two aspects of conservation value are 

more at odds. On the one hand, the rare species that were among the original reasons that NHP 

ranked this entire area as having state significance as a natural area are still present. The 

population of the Big Shellbark Hickory still appears to be thriving and extends even farther to 

the north than previously known. Moreover, by including many more taxonomic groups in the 

survey, a number of other rare species have been added, which should enhance the overall 

value as measured by concentrations of species having a high need for conservation. 

 

On the other hand, the ecosystem integrity of this area is clearly being impaired, and at several 

ecological levels. One of the major forest trees is being eliminated by an exotic pest and a 

number of other species are disappearing along with it, including one of the most highly co-

evolved symbiotic complexes that has been recorded in the area, that involving the fungus 

Boletinellus meruloides, the aphid Prociphilus fraxinifolii, and the ash species themselves (see 

Summary for the Fungi). The new exotic wilts and ambrosia beetle infestations threaten a new 

range of assaults on the ecosystem, as do the dozens of other exotic species of plants and 

animals that have invaded the New Hope project area. The causes of the decline in the macro-

moth fauna remain mysterious, but are among the worst signals of lost ecosystem integrity that 

were uncovered during the survey. 

 

The changes to the New Hope ecosystem are far from unique and signal that conservation 

strategies and efforts need to be adjusted to take into account the new era of global decline in 

biodiversity that we are now entering. The most important change is that it can no longer be 

assumed that simply preserving high quality natural areas from the direct impacts of 

development will be enough to allow natural ecosystem processes, by themselves, to maintain 

the integrity of a natural area. Greater investments will need to be made in order to combat 

environmental degradation. These include more frequent monitoring of the ecosystems in 

order to keep track of the pace of change, as well as to gauge the effect of any conservation 

actions. 

 

Taxon-specific conservation recommendations were made by each of the NCBP website groups 

that took part in this survey. Given that each taxon interacts with its environment ς including 

disturbances ς in very individualistic ways, the recommendations for each different group are 

entirely warranted. However, there are also ecosystem-wide measures that need to be 

considered, as discussed below. 

 

1.  Give more consideration to the secondary impacts of development. There are many 

types of environmental impacts that easily cross property boundaries: invasion of exotic 
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species, runoff of landscaping chemicals and stormwaters, light and noise pollution, 

predatory incursions by uncontrolled pets all spill into adjoining natural areas. These are 

often termed edge impacts, with the degree of their effects related to the overall edge-

to-interior ratio ς the greater the length of edges that are affected relative to the 

amount of natural area that is located well-away from the edges, the greater the degree 

of impact. Preserve designs that minimize this ratio should be preferred, with large 

blocks with convex outlines always preferable to narrow, constricted preserves. As was 

proposed in the original master plan for the New Hope corridor, protection of the steep 

slopes above the floodplain is desirable even where the priority is to protect the 

floodplains themselves. Boundaries that are positioned on the far side of the slope 

crests particularly help alleviate impacts that easily flow downhill. Use of wildlife-proof 

fences to separate developed areas from the natural habitats will help keep the wildlife 

out of adjoining residential areas, as well as reduce pet and human entry into the 

natural areas. 

2.  Protect larger blocks of habitat. Restricting conservation costs by focusing acquisitions 

to just the highest quality habitats ς usually defined by vegetation and rare species ς 

neglects the function of the more generalized and wide-roaming species that are also 

necessary for maintaining ecosystem integrity. Environmental impacts are also 

increasing in scale and larger preserves provide at least some greater buffer against 

larger, more frequent, and more severe disturbance events. The entire floodplain of 

New Hope Creek needs to be protected, especially given the more severe flood events 

that it is now appears to be experiencing. The use of fill to increase the buildable area 

within the floodplain should be prohibited.  

3. Maintain connectivity between habitats. Due to increased frequency and severity of 

disturbance events, local extirpation of populations will become more common, with 

the only recovery possible based on the return of species from nearby, connected areas 

that have escaped the effects of a particular disaster. The more connections to potential 

refuges the more resilient the overall system will be. Special consideration needs to be 

given to potential bottlenecks, such as bridge crossings, that can limit species dispersal 

within an otherwise well-connected network of habitats. The needs of non-flying species 

need particular consideration.  

4. Allow forests to reach maturity. The development of old-growth forests ς beyond the 

limits recommended for harvesting timber ς should be encouraged. Standing snags and 

wood debris in general have a beneficial effect on biodiversity and need to be controlled 

only where fuel build-up creates a fire hazard ς a rare event in floodplain habitats. 

Wood-chipping as a way of increasing use of younger and otherwise commercially 

unimportant stands of forest should be discouraged, despite any claims that are made 

that it represents a benign form of energy production. Instead, the protection of natural 
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areas for biodiversity should be coupled with the goals of carbon sequestration (see 

recommendations given by Daba and Dejene, 2018; Di Sacco et al., 2020; and Griscom et 

al., 2017) 

5. Allow the development of beaver ponds and marshes. The restoration of beaver-

created wetlands is one of the few bright spots in biodiversity conservation. From the 

devastation of wetland habitats created a century ago by the near extinction of beaver 

across much of North America (see Wohl, 2021), the recovery brought about by active 

re-introduction of beavers has had many beneficial impacts, ranging from biodiversity 

restoration to enhanced ecosystem services involving water conservation (see Jordan 

and Fairfax, 2021). While beavers are present in the New Hope floodplain, beaver ponds 

and especially marshes are poorly represented. One factor that is limiting their 

development may be the use of herbicides to control the growth of woody vegetation 

under the powerline that transects much of the project area. Cattails and other 

marshland species appear to be the victim of non-target impacts due to the use of these 

chemicals, both within the limits of the powerline itself, but also in other floodways 

within the natural area that carry waters from the powerline well across the floodplain. 

In order to take advantage of beaver-habitat restoration, more targeted methods of 

controlling woody vegetation ς including mechanical means -- should be employed to 

maintain the powerline. At least, herbicides should not be employed in the vicinity of 

the flood channels that cross the powerline. 

6. Take aggressive action to control the spread of exotic invasives. The spread of invasive 

plants and fungi should be countered by projects to remove them from the natural area. 

The use of highly specific, biological controls would be the best choice, but many of the 

most needed ς e.g., those that control the Emerald Ash Borer, Chinese Privet, or 

Japanese Stilt Grass -- are still in the exploratory stage (see Bohannon, 2022; Shaw et al., 

2018; and Nestory, 2016). Becoming involved in experimental trials should be 

considered and keeping up with the progress of these efforts should be a priority. In the 

absence of effective biological control methods, mechanical removal is preferable to the 

use of herbicides or fungicides, both of which are likely to affect the native species of 

the natural area. The use of Roundup or any other glyphosate product should be 

avoided, as should use of any neonicotinoids, since they have persistent, broad-

spectrum impacts and travel easily through the environment. Use of poisons or traps to 

control coyote populations should also be avoided due to the potential for non-target 

impacts. The need for any control of coyote populations should also be carefully 

evaluated, since they are at least partially restoring a predator function that has been 

absent in our native habitats since the destruction of wolves and mountain lions over a 

hundred years ago. 
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7. Conduct biodiversity inventories on a much more frequent basis. A major obstacle to 

achieving effective conservation of biodiversity is simply a lack of information. 

Conducting surveys on a frequent basis is needed just to detect the arrival of new 

invasives, which gives the best opportunity for eradicating them; documenting these 

species long after they have spread throughout the ecosystem is a dismal prospect. A 

strong base of information is also needed in order to know just how certain impacts are 

affecting biodiversity. Currently, very little is known about the factors that are so 

drastically affecting the macro-moth fauna, much less how to counteract these effects.  

8. Conduct more comprehensive, multi-taxa, on-the-ground inventories. The approach of 

including as many taxonomic groups as possible in the assessment of the New Hope 

project area has shown its worth. If the focus had been limited to just the vegetation, or 

just one of the vertebrate groups, the survey would have missed the drastic decline of 

the macro-moths or the loss of many of the species associated with ash. These data, 

moreover, were obtained by doing ground-based surveys. While use of GIS allows many 

important environmental trends to be detected, covering vast areas, there is no 

substitute for getting key biodiversity data from actually looking for the species in their 

habitats. The use of an extended bioblitz approach to conducting biodiversity 

inventories is labor and time intensive, but the findings more than justify the efforts 

involved. When applied to selected areas of high conservation significance and where a 

high degree of interest exists in maintaining and restoring biodiversity, this approach 

can be very productive. If anything, more taxa should be included, such as bats, flies, 

wasps, earthworms, land snails, and litter hexapods and mites. Aquatic surveys are 

especially needed in any area that contains lentic or lotic habitats, including floodplain 

or isolated pools.  

9. Increase research on the problems facing biodiversity. An inventory such as this can be 

effective in raising questions of potential concern, but detailed answers, as well as 

potential remedies, need much more detailed investigation. With three research 

universities located within the Triangle area, there is great potential for confirming or 

addressing some of the issues that are important for conservation of biodiversity in this 

area. Involvement of the NCSU Plant Disease and Insect Clinic has already played a key 

role in the identification of two emergent threats to the integrity of the New Hope 

biota. Some of the other discoveries from this inventory may lead to similar interests by 

other academic researchers. If anything, the great expansion of the species documented 

within the New Hope study area should help attract the interest of biologists in several 

disciplines. Perhaps the trend in academia to downgrade organismal biology and on-the-

ground field research will reverse its course, given the growing realization that the 

biodiversity of the entire planet is becoming at risk. The questions raised in this one-

year inventory should be enough to keep researchers busy for some time. 
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10. Increase the number of conservation partners. The information gathered by this 

project will only be useful if it can be incorporated into the conservation planning of 

multiple environmental organizations. The most immediate user will be the Durham 

Open Space Program, which has played an instrumental role in acquiring the preserves 

currently in place along New Hope Creek. The New Hope Advisory Committee should 

also be able to incorporate this information in order to make recommendations to the 

three local governments that originally established the committee to help steer 

conservation within the New Hope watershed. In particular, greater attention should be 

given to the upstream areas under the jurisdiction of Chapel Hill, where there has been 

a recent upsurge in development within the headwaters of New Hope Creek. Chatham 

County, the North Carolina Wildlife Resources Commission, and the Army Corps of 

Engineers should also be aware of the implications of these findings for the portions of 

the New Hope watershed that extend downstream from the project area. All of these 

parties, along with the NC Botanical Garden, Duke Forest, the NC Natural Heritage 

Program, and representatives from local governments have been involved for several 

years in the Eno-New Hope Conservation Collaborative. This organization, in particular, 

may be able to put these findings to good use and may support similar surveys 

elsewhere within their area of interest ς thirty years of waiting for a substantial update 

to the biological underpinnings of conservation in this watershed has been way too long 

in coming! 

11. Involve the public. In addition to attracting the attention of researchers and 

conservationists to the issues facing the biodiversity of the New Hope Creek study area, 

the support of a well-informed, highly-concerned public will be needed in order to 

accomplish any conservation achievements of significance. While concerns about the 

fate of biodiversity are growing, they are still well behind the concerns about climate 

change, which itself has yet to grab the attention of enough of our citizens. The mission 

ƻŦ ǘƘŜ b/.t ƛǎ ǘƻ ƳŀƪŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǎǘŀǘŜΩǎ ƴŀǘƛǾŜ ǎǇŜŎƛŜǎ ŀƴŘ ŜŎƻǎȅǎǘŜms as 

widely, freely, and easily obtainable as possible. NCBP also encourages the public to 

become involved ƛƴ ƎŀǘƘŜǊƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ǎǘŀǘŜΩǎ ōƛƻŘƛǾŜǊǎƛǘȅΣ ǿƛǘƘ ǘƘŜ ƘƻǇŜ ǘƘŀǘ 

this will not only provide a wealth of new information for use in the websites, but also 

will foster ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ǊŜŀƭ ƛƴǘŜǊŜǎǘ ōȅ ŀƭƭ ŎƛǘƛȊŜƴǎ ƛƴ ǘƘŜ ŦŀǘŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ 

species and ecosystems. With regard to the New Hope Creek project area itself, the 

website set up for this project will be maintained indefinitely, adding new information 

as it becomes available not only from researchers but also from members of the public. 

This report will also be included for anyone to read who has an interest, with the 

potential for adding updates as needed. 
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Final Word 

 

Conservation of our native biodiversity in rapidly urbanizing landscapes presents a major set of 

challenges, but is representative of the difficulties facing conservation overall: simply protecting 

examples of intact ecosystems in far-off places where human impacts are still low is not 

sufficient to achieve any lasting form of protection. There are simply too few places left that are 

remote enough not to suffer impacts related to human activities and even those that have had 

minimal impacts so far are not likely to survive intact indefinitely. 

 

Instead, more examples are needed of successful conservation ς even if not total in its benefits 

ς in natural areas located on the actual battle lines. In this regard, successful efforts to conserve 

a sufficient portion of the biodiversity of New Hope Creek, allowing it to maintain at least a 

steady state of ecosystem integrity, may far outweigh its preservation of a particular population 

of rare plants or other organisms. More importantly, it is how we tackle these problems that is 

important. Areas that can demonstrate a successful program of conservation should receive a 

high degree of recognition. 
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NCBP Taxonomic Website Groups 
 

The following sections summarize the data collected for each of the taxonomic groups included 

in the survey. For a detailed description of the individual records, along with selected 

photographs of the species and habitats, see the website for this project, which continues to be 

maintained by the NCBP. Lists of these records are available to scientists and conservation 

groups from the NCBP upon request. The following NCBP website groups participated in this 

survey: 

Vascular Plants ς Harry LeGrand and Bruce Sorrie, authors 

Mammals ς Harry LeGrand, Lisa Gatens, Ed Corey, authors 

Reptiles -- website under development; Erich Hoffman, Steve Hall, Jim Petranka, and Ed Corey, 

authors 

Amphibians ς Jim Petranka, Steve Hall, and Ed Corey, authors 

Moths ς Steve Hall, Bo Sullivan, Jim Petranka, Parker Backstrom, Tracy Feldman, and David 

George, authors 

Slime Molds ςwebsite under development; Meriel Goodwin, author 

Fungi -- website under development; Van Cotter and Caroline Martin, authors 

Lichens ς Gary Perlmutter, author 

Bryophytes ς Blanka Aguerro, Jame Amoroso, and Dave DuMond, authors 

Myriapods-- website under development; Carol Tingley, author 

Arachnids ς Brian Bockhahn, Donald Zepp, Carol Tingley, and Steve Hall, authors 

Odonates ς Harry LeGrand, Mark Shields, and John Petranka, authors 

Orthoptera ς Steve Hall and Ed Corey, authors 

Hemipteran Hoppers ς Kyle Kittelberger, author. Brian Bockhahn, Carol Tingley, and John 

Petranka conducted the field work for the New Hope survey 

Butterflies ς Harry LeGrand, author 

Hymenoptera (Bees) ς Elsa Youngsteadt, Hannah Levenson, Nancy Adamson, and Steve Hall, 

authors 

Beetles ς Steve Hall, Ed Corey, Mark Shields, Jesse Anderson, and Clyde Sorenson, authors 

Tom Howard is the web master for all of these projects and also for the website developed 

specifically for the New Hope Creek Biodiversity Survey  

https://auth1.dpr.ncparks.gov/flora/index.php
https://auth1.dpr.ncparks.gov/mammals/accounts.php
https://auth1.dpr.ncparks.gov/amphibians/index.php
https://auth1.dpr.ncparks.gov/moths/index.php
https://auth1.dpr.ncparks.gov/lichen/index.php
https://auth1.dpr.ncparks.gov/bryophytes/index.php
https://auth1.dpr.ncparks.gov/arachnid/index.php
https://auth1.dpr.ncparks.gov/odes/a/accounts.php
https://auth1.dpr.ncparks.gov/orth/index.php
https://auth1.dpr.ncparks.gov/bugs/index.php
https://auth1.dpr.ncparks.gov/nbnc/a/accounts.php
https://auth1.dpr.ncparks.gov/hymenoptera/index.php
https://auth1.dpr.ncparks.gov/beetles/index.php
https://auth1.dpr.ncparks.gov/ncbp_neho/index.php
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Vascular Plants 
 

Biology and Characteristics 

Vascular plants include both the familiar seed-producing species, such as the flowering plants 

and conifers, and the more primitive spore-producing ferns and clubmosses. All possess 

specialized vascular tissues for moving water and nutrients up from the roots to the leaves and 

reproductive structures of the plants and to move the carbohydrates produced by 

photosynthesis throughout the plant. These structures allow vascular plants to reach great size 

ς they include the largest organisms on the planet ς and are responsible for the dominance of 

this taxon in all terrestrial ecosystems. As such, they have received a great deal of scientific 

study, as is evident in the details covered in the following summary. 

Species names follow the nomenclature used by Weakley (2022), as adopted in the Vascular 

Plants of North Carolina website (LeGrand, Sorrie, and Howard, 2022). 

Survey Efforts 

NEW HOPE BOTTOMLANDS:  An intensive plant survey was made in the bottomlands north of 

Old Chapel Hill Road by Harry LeGrand and Jim and Liz Pullman on 1998-11-01, adding to 

records made on previous visits by the Pullmans in the spring of 1994 and 1995 and even earlier 

in the 1970s and 80s (LeGrand, 1999, described under US 15-501 Bottomlands). More recently, 

a survey was conducted in this area by Rickie White and Milo Pyne in 2020 and 2021 (White and 

Pyne, 2021). Site visits during that survey included a trip made 31 July 2020 and on subsequent 

days during that summer by M. Pyne, B. Wichmann, K. Gianopolos. A survey of the spring flora 

was also made by White and Pyne on 21 May 2021. During the current project, an initial trip 

was made by Bruce Sorrie and Harry LeGrand on 2021-09-02, and a survey of the spring flora 

was made by LeGrand on 2022-03-18 and 2022-04-22. Incidental records were made during the 

survey by various members of the NCBP and a few more records were extracted from the GBIF 

database, mainly observations originally submitted to iNaturalist (GBIF.org (12 September 

2022) GBIF Occurrence Download https://doi.org/10.15468/dl.xbsf3m). 

HOLLOW ROCK NATURE PARK: Steve Hall made reconnaissance visits to this site in 2005, listing 

some of the more conspicuous plant species in addition to describing the ecological quality of 

the natural communities (Hall, 2005). A much more intensive survey was made during the 

current project, with site visits made by LeGrand on 2021-09-13 and 2022-03-18, and by Hall on 

2022-10-23. Additional records from this popular park were obtained from the GBIF database. 

MT. MORIAH BOTTOMLANDS:  Systematic surveys for vascular plants have not yet been 

conducted in the portion of the study area located between Hollow Rock Nature Park and the 

New Hope Bottomlands. Trips were made by Steve Hall on 2022-06-09 and 2022-07-19 to 

document the presence of Carya laciniosa in that area and in addition to that species, a few 

records were made of other species associated with rich, alluvial soils. A few additional records 

https://doi.org/10.15468/dl.xbsf3m
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were extracted from the GBIF database, but this area lacks a trail system and is rarely visited by 

the public. 

MUD CREEK BOTTOMLANDS:  This site was not surveyed for plants during the present inventory 

or in previous surveys.  

Summary of the Plant Species Recorded During the Project 

A total of 443 species of vascular plants (listed in the project website) have been identified 

within the overall area between Erwin Road and the upper end of the Wildlife Sub-

impoundment on NC 54 (see Map 1). The current survey, which covered only the portion of this 

area north of Old Chapel Hill Road, documented 327 species, 125 of which were recorded for 

the first time during this inventory. The complete list is given in Appendix 5. 

Noteworthy Species 

Nine species on the NHP Significantly Rare or Watch Lists (Wichmann, 2021) have been 

recorded in the project area. Two of these species, Big Shellbark Hickory and White-nymph, are 

among the rarest species in North Carolina and have vigorous populations within the study 

area. Two others, Dense-Flower Smartweed and Lewis's Heartleaf, were recorded in this area 

for the first time during the current survey. 

S1 Species 

BIG SHELLBARK HICKORY (Carya laciniosa), was first recorded in the New Hope Creek floodplain 

by Harry LeGrand (LeGrand, 1999). Now known to be extant only along the Roanoke River and 

New Hope Creek (LeGrand, Sorrie, and Howard; accessed 2022-09-10), it is ranked as S1 by the 
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Natural Heritage Program and is listed as Threatened by the North Carolina Plant Conservation 

Program (Wichmann, 2021). The occurrence of this species on the north side of US 15-501 was 

first documented during the current survey. 

WHITE-NYMPH (Trepocarpus aethusae) was first discovered in the state in the New Hope 

floodplain in a vegetation survey conducted by Rickie White and Milo Pyne (White and Pine, 

2021). This is the only known population of this primarily Gulf Coast and Mississippi Valley 

species north of South Carolina (LeGrand and Sorrie, accessed 2022-07-30). Like the Big 

Shellbark Hickory, this species is ranked as S1 by the Natural Heritage Program (Wichmann, 

2021). So far, this species has only been found in the floodplain between US 15-501 and Old 

Chapel Hill Road. With this extremely narrow distribution, this species has one of the most 

restricted ranges of any species in any taxonomic group in North Carolina. 
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At least one other S1 plant species, Cherokee Sedge (Carex cherokeensis) has been recorded in 

the New Hope floodplain, but well downstream of the current study area in the vicinity of one 

of the sub-impoundments near Stagecoach Road. This record was made by C. Rothfels et al. on 

30 April 2009, but researchers did not become aware of it until after field work for the New 

Hope survey had been completed. Consequently, a special effort to look for it was not 

conducted and it will need to be a high priority in any future surveys conducted in the area. 

S2 Species 

ATLANTIC ISOPYRUM (Enemion biternatum) is state ranked as S2 and listed as a Species of 

Special Concern (Wichmann, 2021). It has been reported from the study area but was 

considered to be possibly extirpated by LeGrand (1999). It was not rediscovered during the 

current inventory. 

SENECA SNAKEROOT (Polygala senega) is state listed as S2 and considered to be of Special 

Concern in North Carolina. This species was observed by Rob Sutter and Liz and Jim Pullman 

during a site visit in the 1980s (Hall et al. 1999), probably on slopes located adjoining the 

floodplain in the area south of Old Chapel Hill Road. It was not observed during the current 

survey. 

S3 Species 

DENSE-FLOWER SMARTWEED (Persicaria densiflora), state-ranked as S3 and placed on the 

Natural Heritage Program Watch List, was found growing along the outer edge of the New Hope 

Bottomlands on a visit made by LeGrand and Sorrie during this project on 2021-09-02. This 

species is associated with both swamp forests and marshes and is considered rare and local in 

the Coastal Plain and very rare in the lower Piedmont (LeGrand, Sorrie, and Howard; accessed 

2022-09-10). 

DWARF GINSENG (Nanopanax trifolius), state-ranked as S3 and included on the NHP Watch List, 

has been recorded at a single site within the New Hope floodplain where it is considered still 

extant. That site, however, is located south of Old Chapel Hill Road, which is outside of the area 

surveyed in the current study. Although this species was targeted for searches during its 

flowering period, none were found in the surveyed portion of the floodplain (the search did not 

include its originally known site). 

GODFREY'S THOROUGHWORT (Eupatorium godfreyanum) is state-ranked as S3 and placed on 

the Natural Heritage Program Watch List.  

LEWIS'S HEARTLEAF (Hexastylis lewisii), state-ranked as S3 and placed on the Natural Heritage 

Program Watch List, was documented during the current survey on 2022-03-18 by Harry 

LeGrand at the Hollow Rock Nature Park. This record appears to be the first for this species 

within the project area. 
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SOUTHERN REIN ORCHID (Platanthera flava var. flava), ranked as S3 by LeGrand, Sorrie, and 

Howard (accessed 2022-09-10) but is not included on the Rare Plant List by NHP (the species is 

listed as W6, indicating rarity within some regions of the state). This species was recorded in 

the New Hope Bottomlands in the 1990s (Hall et al., 1999) but was not found in the current 

survey. 

SOUTHERN SHAGBARK HICKORY (Carya carolinae-septentrionalis) is state ranked as S3 by 

LeGrand, Sorrie, and Howard (accessed 2022-09-10) but is not included on the NHP Rare Plant 

List.  

YELLOW TROUT-LILY (Erythronium 

americanum) is ranked as S3 by LeGrand, 

Sorrie, and Howard (accessed 2022-09-10) but 

is not included on the NHP Rare Plant List. 
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Overall Vegetation Quality 

The New Hope Bottomlands are currently ranked as having Exceptional Quality by the North 

Carolina Natural Heritage Program, based both on its possession of the rare plants described 

above and the overall maturity and quality of its natural communities. Although strands of 

barbed wire imbedded in tree-trunks (S. Hall, pers. obs.) indicate that some use was made of 

this tract historically for pasturing livestock, the frequent floods and extensive wetlands of this 

area have protected it from major episodes of habitat conversion. From the aerial photos of 

this area dating back to 1940 (see Figures 3 and 4, New Hope Biodiversity Survey Website), 

most of this area has been forested for at least the past 82 years, with the southern two-thirds 

probably supporting a mature stand of hardwoods possibly dating back a further 70 to 100 

years based on the dominance of hardwoods evident in the 1940 photograph. The only major 

impact to this stand over the past century appears to have been the construction of a 

powerline corridor (visible in the 1972 aerial photo), running through the center of the 

floodplain. 

Although located along a smaller stream and with a much narrower floodplain, the stand of 

bottomland hardwoods located within the New Hope Bottomlands (south of US 15-501) is quite 

comparable in quality to stands located along the Roanoke and Tar, two large brownwater 

rivers noted for the high pH and nutrient richness of their alluvial soils. The Buzzard Point 

Floodplain Forests on the Roanoke River are particularly similar. They possess the only other 

populations of Big Shellbark Hickory occurring in North Carolina and the stand overall is similar 

in maturity: as in the New Hope Bottomlands, many trees are two feet in dbh and there are at 

least some that are at least three feet in dbh (LeGrand and Hall, Site Survey Report, August 22, 

2012). If anything, however, there appear to be more Shellbark Hickories at the New Hope 

Bottomlands and the state champion Shellbark is also located there. While Buzzard Point has 

some species that are missing from the New Hope Bottomlands, including such rare species as 

Heartleaf Nettle (S2), Catchfly Cutgrass (S2?), and Pursh's Wild-petunia (S2), the New Hope 

.ƻǘǘƻƳƭŀƴŘǎ ǇƻǎǎŜǎǎ ǘƘŜ ǎǘŀǘŜΩǎ ƻƴƭȅ ƪƴƻǿƴ ǇƻǇǳƭŀǘƛƻƴ ƻŦ ²ƘƛǘŜ-nymph (S1). Overall, the herb 

layer of the New Hope Bottomlands appears to be much richer, with species such as Reflexed 

Wild-ginger, Smooth Yellow Violet, Yellow Trout-lily, and Spreading Chervil covering large areas 

of the floodplain. 

The Mt. Moriah Bottomlands were separated from the New Hope Bottomlands by the 

construction of US 15-501 in 1953. Unlike the New Hope Bottomlands, which largely survived as 

an intact block through much of the last century, the bottomlands located between Erwin Road 

and US 15-501 consisted largely of a patchwork of pastures and cultivated fields with an 

interspersed scattering of forest lands. As shown in a series of historic aerial photos (available 

online at https://maps.durhamnc.gov/), some of the tracts that have been acquired by Durham 

County for conservation were still open as late as 1994. By 1999, however, all of these fields 

can be seen to be succeeding to forest.  

https://maps.durhamnc.gov/
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While it will take time for some of these tracts to reach the level of maturity found in the New 

Hope Bottomlands, the tract of forest immediately north of US 15-501 is already in good 

condition and the portion of that tract within the floodplain of New Hope Creek supports a 

number of the species associated with the rich alluvial soils on the south side of the highway. 

These include at least a few Big Shellbark Hickories, as documented in the current survey. 

The floodplain of Mud Creek, on the other hand, did not appear to have any Shellbarks or other 

species associated with rich soils, although the stand located just north of US 15-501 in this 

drainage is otherwise in good condition. Apart from a few stands of Loblolly Pines, this tract of 

mature hardwoods extends all the way north to the Mud Creek Bottomlands. A detailed survey 

of the Vascular Plants of this area, however, still needs to be performed. 

The upland habitats located in the Hollow Rock Nature Park have received less attention from 

biologists than the bottomlands along New Hope Creek and are currently unranked by the 

Natural Heritage Program. However, this area also appears to be covered by forest since at 

least 1940 (see Figure 3 in the New Hope Project website) and the ridge on the east side of 

Pickett Road, in particular, seems to have supported a stand of mixed hardwoods and Shortleaf 

Pines since that time. White Oak is the dominant species in that area, but a number of other 

species associated with dry-oak hickory forests are also present, including small numbers of 

Post Oak and Blackjack Oak. Some mafic influence appears to exist based on the presence of 

Southern Shagbark Hickory, Biltmore Ash, Florida Maple, Eastern Redbud, and Hop-hornbeam. 

¢ǊŜŜǎ ǿƛǘƘ ŘƛŀƳŜǘŜǊǎ ƻŦ мрέ ŀǊŜ ŎƻƳƳƻƴ ŀƴŘ ŀǘ ƭŜŀǎǘ ƻƴŜ {ƻǳǘƘŜǊƴ wŜŘ hŀƪ ǿŀǎ ŦƻǳƴŘ ǿƛǘƘ ŀ 

ŘƛŀƳŜǘŜǊ ƻŦ олέ. Currently, that area is in excellent condition and supports the only population 

ƻŦ [ŜǿƛǎΩǎ IŜŀǊǘƭŜŀŦ όƻƴ ǘƘŜ bIt ²ŀǘŎƘƭƛǎǘύ ŘƻŎǳƳŜƴǘŜŘ ŦƻǊ ǘƘƛǎ ŀǊŜŀΦ 

Changes in Composition over the Past Thirty Years 

The New Hope Bottomlands was a site included in plant surveys conducted in the 1990s (Hall et 

al., 1999; LeGrand, 1999). A comparison of the species recorded during that period and those 

found during the current survey provides information on changes that have occurred in this 

ecosystem over the past thirty years. 

The following eleven species were recorded at this site in the 1990s but were not found in 

either the current survey or the 2021 survey conducted by White and Pyne: 

SNAME Habitat 

Chaerophyllum tainturieri Disturbed habitats 

Asplenium platyneuron Mesic slopes 

Sceptridium biternatum General forests 

Goodyera pubescens General forests 

Viola affinis General Wet Hardwood Forests 

Persicaria punctata Wetlands 
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SNAME Habitat 

Platanthera flava General Broadleaf Herbaceous Mires 

Cypripedium parviflorum Rich Wet-Mesic Hardwood Forests 

Anchistea virginica Wetlands, mainly in the Coastal Plain 

Cardamine angustata Rich Wet-Mesic Hardwood Forests 

Hypericum nudiflorum Rich Wet Hardwood Forests 

  

The first four species on this list may have been previously recorded on the slopes adjoining the 

project area, which were not covered in any detail in the current project. Viola affinis could 

easily have been overlooked; purple-flowered violets were abundant in the study area but were 

not identified to species. Persicaria punctata is another species that may simply have been 

overlooked due to similarity to other members of its genus. 

The same cannot be said for either Platanthera flava or Cypripedium parviflorum, both of which 

are unmistakable and were specifically targeted in the survey. While it is possible that they still 

exist within the study area ς only a portion of which was directly surveyed during their 

flowering period ς both of these species are known to be vulnerable to over browsing by deer. 

¢ƘŜƛǊ ŘƛǎŀǇǇŜŀǊŀƴŎŜΣ ǘƘǳǎΣ Ƴŀȅ ƛƴ ŦŀŎǘ ōŜ ŘǳŜ ǘƻ ǘƘŜ ŜƴƻǊƳƻǳǎ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ŘŜŜǊ ƘŜǊŘ 

over the past several decades, representing a real decline in the quality of the New Hope 

Bottomlands. On the other hand, these species are also known for lying dormant underground 

during certain years and it will take surveys conducted over a number of years to determine 

whether they are actually gone from the study area. 

The final three species on the list of missing species are not considered to be palatable to deer 

and it is unknown why they would no longer be present within the project area. Again, 

additional surveys will be necessary to determine whether they have, in fact, actually 

disappeared from the area.  

While only a few species are missing from the current survey that were previously documented 

in the study area, 223 species have been added to the species list since 2000. Many of these 

species are likely to have been present but overlooked in the earlier surveys, but at least some 

may have colonized the area since the first surveys were done. In some cases, the addition of 

these species represents a positive increase in the biodiversity of the project area. These 

include native species associated with beaver ponds, marshes, or other open wetlands, whose 

habitats have been developing since the powerline corridor was constructed in the 1970s and 

since beavers returned to the area in the 1980s. Forty-five of the newly added species are, in 

fact, associated with just such habitats. In these cases, their addition represents a return to 

conditions that once existed throughout eastern North America prior to the great extirpation of 

beavers ς and the habitats they create ς at the end of the 19th Century. These species are listed 

below: 
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Scientific Name Common Name 

Alisma subcordatum American Water-plantain  

Allium canadense Meadow Garlic 

Bidens aristosa Bearded Beggarticks  

Callitriche heterophylla Two-headed Water-starwort 

Carex crinita Fringed Sedge 

Carex intumescens Bladder Sedge 

Carex lupulina Hop Sedge 

Carex stipata Awl-fruit Sedge 

Carex vulpinoidea Fox Sedge 

Chelone glabra White Turtlehead 

Conoclinium coelestinum Blue Mistflower 

Cyperus strigosus Straw-colored Flatsedge  

Dichanthelium scoparium Velvet Witchgrass 

Diodia virginiana Virginia Buttonweed 

Glyceria septentrionalis Floating Mannagrass 

Glyceria striata Fowl Mannagrass  

Gratiola virginiana Roundfruit Hedge-hyssop 

Hydrolea quadrivalvis Waterpod 

Juncus coriaceus Leathery Rush 

Juncus effusus Soft Rush 

Lindernia dubia Yellowseed False-pimpernel 

Lobelia cardinalis Cardinal-flower 

Lobelia siphilitica Great Blue Lobelia 

Ludwigia alternifolia Bushy Seedbox 

Ludwigia palustris Marsh Seedbox 

Lycopus virginicus Virginia Bugleweed 

Mikania scandens Climbing Hempweed 

Mimulus alatus Sharpwing Monkey-flower 

Persicaria densiflora Dense-flower Smartweed 

Persicaria hydropiperoides Swamp Smartweed 

Persicaria sagittata Arrowleaf Tearthumb 

Pilea pumila Canadian Clearweed 

Pluchea camphorata Camphor Pluchea 

Pontederia cordata Pickerelweed  
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Scientific Name Common Name 

Rhexia mariana Maryland Meadow-beauty 

Rhynchospora corniculata Short-bristle Horned 
Beaksedge 

Sagittaria latifolia Broadleaf Arrowhead 

Samolus parviflorus Seaside Brookweed 

Scirpus cyperinus Woolgrass Bulrush 

Scirpus georgianus Georgia Bulrush 

Spirodela polyrhiza Greater Duckweed 

Symphyotrichum lateriflorum Calico Aster 

Typha latifolia Broadleaf Cattail 

Verbesina alternifolia Wingstem 

Vernonia noveboracensis New York Ironweed 

 

On the other hand, an even larger number of newly recorded species are indicative of adverse 

changes to the environment:  55 species of invasive exotics. Only nine such species were 

documented prior to 2000, including such well known species as Japanese Honeysuckle 

(Lonicera japonica), Chinese Privet (Ligustrum sinense), and Japanese Stilt Grass (Microstegium 

vimineum). At least two that appear to be first documented in the state as invasives during the 

period covered by this survey, Alligator Flag (Thalia dealbata) and Lilyturf (Liriope species).  

Conservation Concerns 

Currently, the most significant threats to the native plant species of the New Hope Creek 

ecosystems come from the introduction of exotic species, including both plants as well as other 

taxa. These are species that are well-adapted to habitats located elsewhere on the planet, 

where they have a number of co-evolved relationships with other species that limit their 

impacts or keep their numbers under control. When transported into habitats where they have 

no long history of co-evolution, they typically act as destabilizing forces.  

In the New Hope Bottomlands, the most obvious impact of an invasive species is the massive 

destruction of Ash trees (Fraxinus species) caused by a tiny, exotic beetle, the Emerald Ash 

Borer (Agrilus planipennis). In its native East Asian hardwood forests, the Ash species are able 

to survive the feeding activities of the larvae and there are a number of highly specialized 

predators ς mainly parasitoid wasps ς that act to control outbreaks of this species. In the exotic 

environments of Eastern North America where it now finds itself, the native Ash species ς all 

seven species recorded in North Carolina -- ŀǊŜ ƪƛƭƭŜŘ ǿƛǘƘƛƴ Ƨǳǎǘ ŀ ŦŜǿ ȅŜŀǊǎ ƻŦ ǘƘŜ ƭŀǊǾŀŜΩǎ 

feeding on the phloem layer below the bark and there do not appear to be any predators or 

pathogens that are standing in its way of spreading across all Ash-containing forests on the 

continent (they have recently shown up on the West Coast in Oregon ς see USDA-APHIS, 2022).  
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In the New Hope floodplain, the main species attacked is the Green Ash (Fraxinus 

pennsylvanicus), a major canopy species of brownwater bottomland forests. Since the beetle 

arrived in North Carolina sometime around 2012, it has been spreading steadily across the 

state, its attacks becoming obvious in the Triangle area by 2019, showing up in both Duke 

Forest as well as the suburbs of Chapel Hill and Carrboro (S. Hall pers. obs.). 

Within the area covered by the current survey, almost all mature trees have now been killed 

and are in the process of toppling to the ground following any wind storm. In the process, they 

are taking down other trees along with them and the openings they create are providing 

colonization sites for other invasive species, particularly Japanese Stilt Grass and Chinese Privet 

(see below). Within the next couple of years, virtually no mature trees are likely to be present 

in the stand. Although saplings of Green Ash are still fairly common, no further reproduction is 

likely to take place unless the Emerald Ash Borer ceases to be a major source of mortality 

ōŜŦƻǊŜ ǘƘƻǎŜ ȅƻǳƴƎ ǘǊŜŜǎ ǊŜŀŎƘ ƳŀǘǳǊƛǘȅ ŀƴŘ ōŜŎƻƳŜ ǾǳƭƴŜǊŀōƭŜ ǘƻ ǘƘŜ ōŜŜǘƭŜΩǎ Řevastation. 

In addition to destroying the Ash species themselves, a significant number of species closely 

associated with Ashes and Fringetrees (which is also attacked by the EAB) are likely to become 

extirpated. Impacts to a large number of insects and several fungi species will be discussed 

under summaries of their respective taxa. 

Two other invasive species that are attacking plant species in the New Hope Bottomlands were 

discovered during the course of the current inventory. In 2021, wilting Spicebushes were found 

along one section of the Loop Trail in the New Hope Bottomlands. Specimens collected by S. 

Hall, H. Van T. Cotter of the NCBP and Mike Munster of the Plant Disease and Insect Clinic 

(NCSU Extension Service) were determined to be infected by an exotic fungus, tentatively 

identified as a species of Ceratobasidium. Although the exact identity of this species has yet to 

be determined (pers. comm. from Marc Cubeta, NCSU, to Van Cotter, 2022-10-09), infestations 

of several species of plants, belonging to several different families and including nursery stock, 

have implicated this fungus.  

In a return visit made by Hall and Munster on 2022-09-15 to look for any spread of the 

infestation, no spread was observed to other Spicebushes (although one of the originally 

sampled plants was now completely dead), but a number of Pawpaws (Asimina triloba) and 

Greenbriers (Smilax species) were observed to be wilting in the same general area of the 

bottomlands. Samples taken from these plants, however, were determined to be attacked by 

an exotic species of beetle, the Black Twig Borer (Xylosandrus compactus). This Southeast Asian 

species was first detected in North America in Florida in 1941 and it has now spread up the 

coast as far as North Carolina (Dixon and Woodruff, 1983, updated in 2021). This is another 

minute species that bores into the stems of a wide range of woody plants, infecting them with 

an ambrosial fungus ς usually Fusarium solani (not yet diagnosed in the New Hope samples) ς 

which provides the actual food used by the beetle larvae. So far, the depredations by this 

species do not appear to be as extreme as caused by the Laurel Ambrosia Beetle in its attacks in 

the Coastal Plain on Red-bays and other members of the Lauraceae. However, if it causes 
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significant mortality just to Pawpaws or Greenbriers, it could drastically alter the shrub and vine 

layers of the New Hope Bottomlands. Since it is also known to commonly infect Red Maples, it 

could have important impacts on the canopy as well. The status of this species therefore needs 

to be carefully monitored. 

Other invasive plant-feeding insects that have been documented in North Carolina and that are 

likely to arrive in our area in the near future include the Laurel Ambrosia Beetle, Spotted 

Lanternfly, and Walnut Twig Beetle (see https://wakeaudubon.org/three-major-invasive-species-

threaten-north-carolina-forests/ ). The insect surveys conducted in this inventory, however, did 

not discover any other significant exotic pest species; the moths, orthoptera, and hemipteran 

species surveyed in the inventory were nearly all native species whose interactions with their 

plant hosts is based on long co-evolved relationships, the opposite of the situations involving 

exotic, invasive species.  

One exotic moth that was documented is worth mentioning in this context, however. Several 

individuals of the Alligatorweed Moth (Macrorrhinia endonephele = Arcola or Vogtia malloi) 

were collected in the marshlands located under the powerline running through the center of 

the New Hope Bottomlands. This is a species specifically introduced into the Southeastern 

United States from South America in order to control Alligatorweed (Alternanthera 

philoxeroides), a highly invasive plant in wetland habitats. On the negative side, the presence of 

this moth could indicate that even though Alligatorweed was not documented in the current 

survey, it could lurk somewhere within the abundant wetlands found at this site. Alternatively, 

it could indicate that the moth has shifted hosts to include some native plant species. On the 

other hand, its presence could simply indicate that it is doing a good job of suppressing an 

otherwise very aggressive invasive plant. The use of such biological controls is, in fact, the main 

hope of combating many of the invasive species now destabilizing our native ecosystems, 

including the Emerald Ash Borer. 

Apart from the impacts of exotic, invasive insect species, one other herbivore-plant interaction 

needs to be mentioned: that between a greatly expanded deer herd and the native plants upon 

which it feeds. Over the past thirty years, the population of White-tailed Deer (Odocoileus 

virginianus) ς a native species ς has greatly benefited from the loss of its natural predators, e.g., 

Gray and Red Wolves and Mountain Lions, as well as its invasion of residential areas as safe 

havens from human hunters. As mentioned above, over-browsing by deer is having impacts on 

many native plants, including Orchids, such as the Yellow Ladyslipper. One other species 

belonging to the New Hope flora that may have been drastically affected by deer is Downy 

Arrowwood (Viburnum rafinesquianum). Although this species was observed during the current 

inventory, virtually all of the individuals seen were less than a foot high, rather than forming 

dense thickets of four-five tall foot-tall shrubs that once were commonly present in this area. 

In general, however, the bottomlands on the south side of US 15-501 do not show the heavy 

impacts of deer over-browsing found in other bottomland habitats in the vicinity, such as the 

Big Oak Woods at Mason Farm or the Meadow Flats area of the Blackwood Division of Duke 

https://wakeaudubon.org/three-major-invasive-species-threaten-north-carolina-forests/
https://wakeaudubon.org/three-major-invasive-species-threaten-north-carolina-forests/
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Forest; the shrub and herb layers of the New Hope Bottomlands are still in good condition 

compared to those sites. This may be due to the fact that much of this tract is part of a state 

game land, where bow-hunting for deer is permitted. The Mt. Moriah Bottomlands, on the 

other hand, is not open for hunting and evidence of deer over-browsing is much more evident, 

including some areas along the rich bottomlands adjacent to New Hope Creek (S. Hall, pers. 

obs.). 

As mentioned previously, a large number of exotic, invasive plant species were recorded during 

the current survey. These are listed below, along with their estimated severity of impacts to 

native vegetation, following designations by the North Carolina Native Plant Society (2010): 

 

SNAME Severity Rating 

Ailanthus altissima Severe Threat 

Albizia julibrissin Severe Threat 

Elaeagnus umbellata Severe Threat 

Hedera helix Severe Threat 

Lespedeza bicolor Severe Threat 

Lespedeza cuneata Severe Threat 

Ligustrum sinense Severe Threat 

Lonicera japonica Severe Threat 

Microstegium vimineum Severe Threat 

Murdannia keisak Severe Threat 

Paulownia tomentosa Severe Threat 

Rosa multiflora Severe Threat 

Berberis thunbergii Significant Threat 

Broussonetia papyrifera Significant Threat 

Clematis terniflora Significant Threat 

Euonymus fortunei Significant Threat 

Ficaria verna Significant Threat 

Glechoma hederacea Significant Threat 

Humulus japonicus Significant Threat 

Lamium purpureum Significant Threat 

Ligustrum japonicum Significant Threat 

Lonicera maackii Significant Threat 

Lythrum salicaria Significant Threat 

Persicaria longiseta Significant Threat 

Persicaria maculosa Significant Threat 

Stellaria media Significant Threat 

Vinca minor Significant Threat 

Youngia japonica Significant Threat 

Ajuga reptans Lesser Threat 
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SNAME Severity Rating 

Allium vineale Lesser Threat 

Artemisia vulgaris Lesser Threat 

Bromus secalinus Lesser Threat 

Cirsium vulgare Lesser Threat 

Daucus carota Lesser Threat 

Kummerowia stipulacea Lesser Threat 

Perilla frutescens Lesser Threat 

Elaeagnus pungens Watch List B 

Cardamine hirsuta   

Commelina communis   

Commelina diffusa   

Cynodon dactylon   

Digitaria sanguinalis   

Dioscorea polystachya   

Hemerocallis species   

Hypochaeris radicata   

Ilex cornuta   

Iris pseudacorus   

Lamium amplexicaule   

Leucanthemum vulgare   

Liriope unidentified species  

Mahonia bealei   

Oenothera speciosa   

Paspalum dilatatum   

Paspalum notatum   

Ranunculus parviflorus   

Rumex conglomeratus   

Rumex crispus   

Sida rhombifolia   

Spiraea thunbergii   

Thalia dealbata   

Trifolium pratense   

Trifolium repens   

Verbena brasiliensis   

Veronica persica   

Veronica serpyllifolia   

 

Two of these species that have had particularly devastating impacts to bottomland ecosystems 

are Chinese Privet (Ligustrum sinense) and Japanese Stilt Grass (Microstegium vimineum). These 

are species that can swamp the shrub and ground cover layers of bottomland forests, 

outcompeting native species belonging to those layers and inhibiting or preventing the 
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establishment and growth of tree species. These may be an especial threat to White-nymph 

and other low-growing herbaceous species. Large portions of the former pasturelands located 

within the Mt. Moriah Bottomlands are, in fact covered with dense growths of these species. Of 

particular concern for the New Hope Bottomlands is that they may also take advantage of the 

openings being created in the canopy due to the destruction of Green Ash by the Emerald Ash 

Borer. Lesser Celandine (Ficaria verna) is also seen as an emerging threat to bottomland 

habitats and is currently receiving substantial efforts to control its spread in the New Hope 

Creek watershed (see https://dukeforest.duke.edu/2020/04/03/duke-forests-least-wanted-fig-

buttercup-ficaria-verna/).  

The impacts of exotic invasives on natural ecosystems generally results from human-mediated 

transport ς sometimes inadvertent ς of species from their native ecosystems to ones to which 

the species and the ecosystems are mutually alien. Human activities can also be much more 

deliberate in their impacts to native ecosystems. This is true in the case of habitat conversion 

and in some cases, the use of chemicals to maintain the species composition in a particular 

state. Within the project area, a powerline right-of-way bisects the entire length of the New 

Hope Bottomlands and the southern portion of the Mt. Moriah Bottomlands. Although 

representing only a relatively small fraction of the overall acreage within the bottomlands, it 

creates a very long edge that allows both physical disturbances, such as increased light and 

heat and winds, as well as biological disturbances, such as the entry into the forest by weedy 

species, including a substantial number of the exotic invasives listed in the table above. 

Although the open right-of-way also creates conditions favorable for the development of 

marshes, which are a natural component of floodplain ecosystems, the chemicals used to 

suppress woody growth beneath the powerlines appear to be affecting the development of 

these habitats. In addition to eliminating willows, which could pose a threat to the powerlines, 

the spraying is also affecting such low-growing shrubs as Buttonbush and even such prominent 

marshland species as Cattails (known to be sensitive to Glyphosates), which are nearly absent 

from the powerline corridor. 

Currently, the impacts listed above ς particularly those caused by invasive, exotic species ς pose 

the greatest risk to the integrity of the floodplain vegetation. Those impacts may be dwarfed in 

the future, however, by those associated with climate change. There is already a detectable 

increase in the number of flood events (discussed in greater detail in the summaries for other 

taxonomic groups), but prolonged droughts, heat-waves, and the wild-fires that may result 

from those conditions could eventually completely alter the nature of the vegetation in this 

floodplain. In making recommendations to conserve the natural features of this ecosystem, 

both the current threats as well as those that can be predicted in the future, need to be 

considered. 

  

https://dukeforest.duke.edu/2020/04/03/duke-forests-least-wanted-fig-buttercup-ficaria-verna/
https://dukeforest.duke.edu/2020/04/03/duke-forests-least-wanted-fig-buttercup-ficaria-verna/
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Conservation Recommendations 

Several recommendations can be made with respect to conserving the vascular plants within 

the project area; more general recommendations for conserving the entire ecosystem will be 

made at the end of this report. 

1. Protect the entire populations of the White-nymphs and Big Shellbark Hickories. 

Although portions of the populations of both species occur on lands currently owned 

either by the Federal Government or Durham County, a substantial number of both 

species occurs on privately-owned tracts and are, thus, potentially threatened by clear-

cutting or other forms of habitat conversion. In addition to bringing those areas into 

permanent conservation ς either through direct acquisition or conservation easements 

ς protection of buffers and connectors should also be considered.  

2. Join the program to release parasitoids that control the population of the Emerald Ash 

Borer. Protect at least a few mature Ash trees as seed sources through use of systemic 

insecticides. 

3. Remove exotic invasives, particularly those that pose significant threats to the native 

vegetation. Hand clearance would be preferable. 

4. Work with nurseries to eliminate exotic invasives from being sold. Prohibit the use of 

exotic invasive species of aquatic plants ς e.g., Thalia dealbata and Iris pseudacorus ς 

from being planted in stormwater detention ponds. 

5. Educate adjoining landowners about the threats to the natural ecosystems of planting 

potentially invasive species or any plants that are favored for browsing by deer.  

6. Remove plants infected by exotic pathogens. This should be done in coordination with 

the NC Forest Service, Department of Agriculture, and the Plant Disease and Insect Pest 

Clinic of the NCSU Extension Service. 

7. Allow bow hunting of deer either throughout the project area or at least within the 

undeveloped portions of the Mt. Moriah Bottomlands. 

8. Replace chemical treatment of the powerline right-of-way with mechanical clearance of 

woody species or use an herbicide that is more specific to woody species and that is not 

long-persistent in its effects. Leave any sites that support marsh vegetation untreated, 

allowing development of cattail beds and willow thickets. If necessary, any woody 

vegetation that develops on these sites can be kept under control by periodic trimming. 
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Mammals 
 

Biology and Characteristics 

Mammals are the most familiar group of animals and are typically the species that get the most 

attention in conservation efforts -- there are very few of us who have not heard about the 

plight of Elephants, Polar Bears, or Mountain Gorillas, all of which belong to what has been 

termed the Charismatic Megafauna. This prominence of mammals gives them a flagship role in 

gathering public support for conservation, which is vital for the protection of all biodiversity. 

Although lower in diversity and abundance than several of the other taxonomic groups included 

in this study, mammals make up for those deficits in their much larger size and in some of the 

ecological functions that their size and high metabolic levels allow them to perform. The central 

role that Beavers play in creating pond, marsh, and shoreline habitats is a major example. Their 

return to the bottomland landscape, following their near extirpation from the continent at the 

end of the 19th Century, is one of the few bright spots for biodiversity:  many of the taxonomic 

groups associated with beaver-created wetlands are actually increasing in diversity and 

abundance, in sharp contrast to the declines of many other groups. 

Top carnivores also play keystone ecosystem roles by regulating the populations of species 

lower down in the food web. This is clearly seen where they have been eliminated from the 

landscape. The great proliferation of the deer population ς now causing significant declines in 

the diversity and abundance of woodland herbs and shrubs ς is a direct consequence of the loss 

of Wolves and Mountain Lions from our area. While there are understandably no plans to re-

introduce Wolves to the New Hope Bottomlands, it should be considered how well Coyotes 

may be able to fill this key role.  

Yet one other, more benign but key role that mammals play is the dispersal of seeds by 

Squirrels and other rodents, as well as by omnivores such as Opossums, Raccoons, and Foxes. In 

the New Hope Bottomlands, the wide distribution of both Pawpaw and Big Shellbark Hickory is 

the direct result of the mutualistic service these mammals provide; the mammals harvest fruit 

and nuts as food, but their transportation of either indigestible seeds or difficult-to-open nuts 

into new areas has major benefits to the plants. The mammalian dispersal of spores of several 

species of subterranean fungi also depends on this form of symbiosis. Overall, mammals are far 

more important for the conservation of ecosystems than just their familiar faces and endearing 

behaviors. 

Survey Efforts 

The focus of inventory efforts was on the medium-sized to larger species of mammals, 

specifically those that can be surveyed by direct observation or by using tracks and sign or trail 

ŎŀƳŜǊŀǎ όάǘǊŀƛƭ ŎŀƳǎέύ. Although the smaller species ς including Insectivores and Rodents ς are 

the most diverse group of mammals, they require the use of traps or other specialized 
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techniques to sample them, which were not employed. Recording bats also requires special 

equipment and were consequently not included in this survey.  

Track-and-sign surveys were also used in the Durham County Wildlife Inventory conducted in 

the 1990s (Hall, 1995) and in the reconnaissance surveys of the Hollow Rock tracts in the early 

2000s (Hall, 2005). Site visits where mammal records were obtained in those surveys are listed 

in the following table: 

Mammal Records  

1992-2005 

Visit Date Site 
Number of 

Species 

1992-04-03 Mt. Moriah Bottomlands 6 

1992-04-16 Old Chapel Hill Road Bottomlands 7 

1992-06-19 Old Chapel Hill Road Bottomlands 5 

1992-07-15 Mt. Moriah Bottomlands 8 

1994-01-25 Mt. Moriah Bottomlands 10 

1994-01-25 New Hope Bottomlands 7 

1994-04-06 Old Chapel Hill Road Bottomlands 5 

1994-04-09 Old Chapel Hill Road Bottomlands 2 

2005-04-21 Hollow Rock Nature Park 6 

 

Additional data from the early 2000s comes from a study by Kleist et al. (2007), who monitored 

the species using the newly constructed wildlife passage under the bridge over New Hope 

Creek at US 15-501. That study relied on both direct observations, including road kills, and trail 

cams for their records. Of the ten species recorded in that study, three were not otherwise 

recorded in the project area (all road kills).  

More recently, a camera study was conducted at the same location by Ron Sutherland (2022), 

from May 2017 to August, 2019. This survey involved the use of 12 cameras mounted under the 

US 15-501 bridge and obtained over 4,000 observations. Also, during the time period 

immediately prior to the start of the current survey, fifty-one track records were obtained in a 

preliminary mammal survey of the New Hope Bottomlands conducted by Steve Hall, John Kent, 

and Andy Riddle between March, 2019 and July, 2021.  

Track surveys were done in the current survey by Steve Hall. Almost all of these records come 

from the New Hope Bottomlands. The plentiful mud in that area, particularly during the winter 

and early spring, make this a particularly productive site for tracking surveys; the mostly upland 

trails at the Hollow Rock Nature Park were much less so.  
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Additional records from the New Hope Bottomlands come from a trail cam operated by 

Brendan Moore of the Durham Open Space Program. This camera was positioned along a 

regularly used trackway, located along a flood channel that connected New Hope Creek to a 

series of marshes and sloughs located in the central and west sides of the tract. Records based 

on direct observations were also made ς Eastern Gray Squirrels, for instance, were seen on 

virtually all visits to the project area. Acoustic records of Coyotes were also made on several 

occasions, mainly when a family group was stimulated to howl in response to a vehicular siren 

being sounded on US 15-501. 

Observations were made on an opportunistic basis throughout the study. Surveys that were 

specifically focused on tracking were done mainly during the winter months, when tracking 

conditions were at their best. Days when five or more observations were recorded ς indicating 

the more intensive tracking efforts -- are listed below. 

Mammal Records 

2019-22 
 

Visit Date Site Number of Species 

2019-03-18 New Hope Bottomlands 12 

2019-04-29 New Hope Bottomlands 8 

2020-01-17 New Hope Bottomlands 11 

2020-02-17 New Hope Bottomlands 7 

2020-03-02 New Hope Game Land 5 

2020-05-15 New Hope Bottomlands 10 

2021-09-07 New Hope Bottomlands 7 

2021-11-09 New Hope Bottomlands 5 

2022-03-15 New Hope Bottomlands 7 

2022-04-03 New Hope Bottomlands 7 

2022-04-05 New Hope Bottomlands 5 

2022-05-16 New Hope Bottomlands 6 

2022-05-23 New Hope Bottomlands 6 

 

In addition to the records obtained from the sources just described, records submitted to 

iNaturalist were also examined. However, no new species ς including small mammals or bats ς 

were added based on these data. 
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Summary of the Mammal Species Recorded in the Project Area 

A total of nineteen species of mammals have been recorded within the project area. These are 

listed below, along with the number of dates of observations (note that Eastern Gray Squirrels 

and White-tailed Deer, were observed on far more occasions than were recorded). 

Observations marked with an asterisk come solely from the survey conducted by Kleist et al. 

(2007) or Sutherland (2022). All species included on this list are native except for Domestic Cat. 

That species was included due to the conservation concerns they pose and since they can 

become feral. Domestic Dogs were also commonly recorded, but probably mainly, if not always, 

in the company of humans, which are not listed here. 

 

Order Species 
Number of 

Observations 

Didelphimorphia Virginia Opossum (Didelphis virginiana) 17 

Soricomorpha Eastern Mole (Scalopus aquaticus) 10 

Rodentia American Beaver (Castor canadensis) 24 

Rodentia Common Muskrat (Ondatra zibethicus) 10 

Rodentia Eastern Chipmunk (Tamias striatus) 1* 

Rodentia Eastern Gray Squirrel (Sciurus carolinensis) 28 

Rodentia Hispid Cotton Rat (Sigmodon hispidus) 1* 

Rodentia Southern Flying Squirrel (Glaucomys volans) 2 

Rodentia Woodchuck (Marmota monax) 1* 

Lagomorpha Eastern Cottontail (Sylvilagus floridanus) 15 

Carnivora Bobcat (Lynx rufus) 2 

Carnivora Domestic Cat (Felis catus) 1* 

Carnivora Common Raccoon (Procyon lotor) 26 

Carnivora American Mink (Neovison vison) 9 

Carnivora North American River Otter (Lontra canadensis) 14 

Carnivora Coyote (Canis latrans) 21 

Carnivora Gray Fox (Urocyon cinereoargenteus) 5 

Carnivora Red Fox (Vulpes vulpes) 3 

Artiodactyla White-tailed Deer (Odocoileus virginianus) 30 
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Noteworthy Species 

None of the species recorded in the project area are considered to be of conservation 

significance at the state level: none are ranked as high as S3 by the Natural Heritage Program. 

Only three such species have, in fact, been recorded in Durham County or the adjoining areas 

(see Mammals of North Carolina website):  Meadow Jumping Mouse (Zapus hudsonius), ranked 

as S1; Tricolored Bat (Perimyotis subflavus) ranked as S3; and Long-tailed Weasel (Mustela 

frenata) ranked as S3. Long-tailed Weasel was one of the species that was looked for 

specifically, since an observation of this species was made in the New Hope watershed in the 

last 15 years (Norm Budnitz, pers. comm. to S. Hall). No tracks or scats of this species were 

observed, however. 

The most uncommon species recorded in the 

project was Bobcat (Lynx rufus), state-ranked as 

S4. Although still widespread across the state, 

this species is sensitive to human disturbance 

and is declining in areas that have become 

fragmented as the result of development. Only 

one set of tracks was found during the current 

survey and no observations were made in either 

of the two US 15-501 underpass studies 

(Sutherland, however, recorded it downstream 

at the NC 54 bridge, where other recent records 

also exist). 

Two other species ranked as S4, Northern River 

Otter (Lontra canadensis) and American Mink 

(Neovison vison), were recorded on a number 

of occasions. Otter, in particular, appear to be 

common in the study area, with tracks and 

sign findable virtually every day of the year.  
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Comparison to Past Results 

All of the species recorded previously in the study area during the Durham County Wildlife 

Survey (Hall, 1995) were observed during the current study. Only four species recorded by 

Kleist et al. (2007) were not observed: Domestic Cat, Eastern Chipmunk, Woodchuck, and 

Hispid Cotton Rat. Chipmunks are associated primarily with upland stands of hardwoods and 

were recorded at a time when there were still extensive slopes located adjacent to the New 

Hope floodplain. While this species is still potentially present in the Hollow Rock Nature Park 

(although not recorded there or in the adjacent areas by iNaturalist), much of the uplands along 

the west ǎƛŘŜ ƻŦ ǘƘŜ bŜǿ IƻǇŜ .ƻǘǘƻƳƭŀƴŘǎ ƘŀǾŜ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ ǎƛƴŎŜ ǘƘŜ ǘƛƳŜ ƻŦ YƭŜƛǎǘΩǎ 

study, leaving only a narrow strip of forested slope next to the bottomlands. Woodchuck and 

Hispid Cotton Rats, on the other hand, are associated with open, old field habitats and could be 

expected to benefit from the creation of new edge habitats. Given their habitat preferences, 

none of these species, however, are likely to have been recorded in the track-based surveys 

conducted down in the muddy floodplain and need to be surveyed by other methods. 

The absence of these three native species and Domestic Cat, in any case, does not indicate that 

any significant decline has taken place in the mammal fauna of the study area over the past 

thirty years. On the other hand, the arrival of Coyotes in this area during this time period does 

indicate a significant change. Although present in some areas of the state back in the 1990s, no 

tracks of this species were recorded in the Durham County Wildlife Survey, whereas now their 

tracks are one of the most commonly encountered in the project area. This was the second-

most common species recorded at the US 15-501 study by Sutherland, with over 200 

observations (records for deer numbered greater than 2000). 
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The advent of Coyotes in our area represents at least a partial re-filling of the niche once 

occupied by Wolves (Red and/or Gray), restoring a species capable of preying on deer, if mainly 

fawns in the case of Coyotes. Given the massive impacts to the vegetation caused by deer over-

proliferation, any control on their populations should be seen as beneficial, although it is 

unclear if Coyotes are actually capable of reducing deer populations (see Bragina et al., 2019). 

¢ƘŜ ǎŀƳŜ άǊŜƭŜŀǎŜέ ŦǊƻƳ ǘƘŜ ŀǇŜȄ ǇǊŜŘŀǘƻǊǎ ǘƘŀǘ ƭŜŘ ǘƻ ŜȄǇŀƴǎƛƻƴǎ ƻŦ ǘƘŜ deer herd and the 

eastward movement of Coyotes probably also allowed the invasion of our area by Red Fox, 

which was unknown in the Southeast when the area was first colonized. Other meso-carnivores 

ς which include Gray Fox, Raccoon, Striped Skunk, Otter, Mink, and Long-tailed Weasels ς may 

also have been released -- expanding their populations -- with increased impacts to their own 

prey species (Crooks and Soule, 1999). 

Competition with Coyotes, which can involve their killing smaller carnivores, may conversely 

reduce the numbers of other meso-predators, with possible beneficial effects on their prey. 

Gray Foxes, in particular, have been found to decline following the arrival of Coyotes (Egan et 

al., 2021; but see Parsons et al., 2018, for contrary findings). No sign of that species was, in fact, 

found during the current inventory, although their tracks were recorded in the area as recently 

as 2019. The same was true for Domestic Cat, despite the fact that their numbers are expected 

to increase due to the large number of residences that have recently been constructed adjacent 

to the New Hope Bottomlands. Only single tracks of Red Fox and Bobcat were recorded in the 

survey (along the edge of the bottomlands), but these species were only infrequently recorded 
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in the past. No noticeable changes were observed in the frequency of observation of the tracks 

of Raccoon, Opossum, Mink, or Otter, all of which are less direct competitors with Coyotes than 

are the two foxes. Whether Coyotes will have any significant impacts on the biodiversity of the 

New Hope Bottomlands ς positive or negative ς remains to be determined. 

Overall Quality of the Mammalian Community; Comparison to Other Sites 

A total of fifty species of mammals have been recorded in Durham, Orange, Chatham, and 

Wake Counties (see Mammals of North Carolina Website). Subtracting bats, rodents, 

insectivores, and a few larger species such as Black Bear and the recently arrived Nine-banded 

Armadillo, only three species of mammals were missed in the current study that had a chance 

of being detected: Long-tailed Weasel, Striped Skunk, and Marsh Rabbit. Although not recorded 

in the earlier surveys within the study area, all have been recorded elsewhere in the Triassic 

Basin Lowlands. Striped Skunks are occasionally killed along I-40 at the downstream crossing of 

New Hope Creek (Hall, pers. obs.). Long-tailed Weasels have been reported at the Mason Farm 

Biological Reserve in the 1980s (David Westneat, pers. comm. to S. Hall) and near the Durham 

Division of Duke Forest in the 2010s (Norman Budnitz, pers. comm. to S. Hall). Marsh Rabbits 

have been observed at Mason Farm since the 1970s (Sather and Hall, 1988) and still seem to 

have a resident population at that site.  

The absence of both Striped Skunk and Long-tailed Weasel may be more of a sign of regional- 

or state-wide decline rather than one that is localized to the New Hope study area. The 

populations of Striped Skunk appear to fluctuate in the southeastern Piedmont and Coastal 

Plain (Mammals of North Carolina Website, accessed 2022-11-01), with no recent records from 

Durham County on iNaturalist (some are present in Orange County, however; accessed 2022-

11-01). Long-tailed Weasel has apparently declined over an even larger area, with very few 

recent records in the state outside of the mountains (Mammals of North Carolina Website, 

accessed 2022-11-01). As discussed below, this species appears to be declining over much of 

eastern North America, consistent with the pattern of mammal decline observed world-wide. 

The absence of Marsh Rabbits, however, may be due to local habitat factors, particularly the 

lack of large beaver-created pond and marsh complexes such as have existed in the Morgan 

Creek drainage since at least the 1970s (Hall, pers. obs.), when, in fact, Marsh Rabbits were first 

discovered at Mason Farm. While beavers are common in the New Hope project area, the 

ponds and marshes they create are not. Cattails ς one of the major food items used by Marsh 

Rabbits -- are nearly completely missing from the study area, with only a very few stems having 

been observed in wet areas located under the powerline. The absence of Cattails and possibly 

other marshland plants may, in fact, be due to the application of herbicides used to suppress 

the growth of shrubs and trees beneath the powerline. Cattails, Pickerel Weed, Water Lily, 

Arrowhead, and Duckweed are all known to be susceptible to imazapyr-based herbicides such 

as Arsenal (WDNR, 2022), a weed-killer widely used to control woody shrubs and trees. 

Whether this or some other cause is responsible for the scarcity of marsh habitats in the study 

area needs more investigation. More study is also needed to confirm that Marsh Rabbit is 
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completely missing from the New Hope Creek watershed, or just within the areas where the 

powerline is located. 

Mason Farm -- the natural area with the greatest similarity to the New Hope project area in 

terms of geography and habitats ςdiffers from the New Hope study area in one other significant 

way: its possession of a resident population of Bobcat. Tracks of this species were regularly 

observed at Mason Farm in the 1980s (Hall, pers. obs.) and this species continues to be 

regularly recorded at that site (R.H. Wiley and Bo Howes, pers. comm. to S. Hall). This contrasts 

with the apparent transient presence of this species within the New Hope Bottomlands, or at 

least the portion included in the project study area.  

This difference may reflect that Mason Farm is located in a much broader tract of wild lands 

than the narrow strip of habitat remaining in the New Hope Bottomlands. Bobcats are known 

to be highly area-sensitive in terms of their habitat uses; tracts of habitat that are too small or 

narrow are typically avoided. Another factor is the greater amount of early successional 

habitats ς old fields ς that Mason Farm possesses; these are prime hunting grounds for Bobcats 

due to their large populations of Cotton Rats and Cottontails, two of their most important prey 

species in our area. Except for the old fields that border the Mt. Moriah Bottomlands on the 

west side of the floodplain where, in fact, Bobcats were recorded by Hall in 2007, old field 

habitats have mostly succeeded to forest along the New Hope Bottomlands, with many of these 

upland sites now largely converted to development. 

Although the greater habitat diversity and its wider buffers from human disturbance may make 

aŀǎƻƴ CŀǊƳ ƳƻǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎ ŀ ǊŜǎŜǊǾƻƛǊ ŀǊŜŀ ŦƻǊ ǘƘŜ ŀǊŜŀΩǎ ƳŀƳƳŀƭǎΣ ǘƘŜ bŜǿ IƻǇŜ 

Bottomlands nonetheless perform a key function in linking together areas that form an even 

larger complex of natural areas. For species such as Bobcat to persist in the large tracts of 

conservation lands located in Duke Forest and the Johnston Mill Preserve to the north of US 15-

501 -- otherwise surrounded by major highways -- maintaining the connector function provided 

by the New Hope Bottomlands is absolutely critical. 

Conservation Concerns 

Worldwide, mammalian biodiversity is undergoing the same massive decline as observed in 

birds and other wildlife (Andermann, et al., 2020; Ritchie and Roser, 2021; Stein et al., 2018). In 

the present study, the possibly complete loss of Long-tailed Weasel and the extreme scarcity of 

Bobcat ς both of which once occurred across the entire state and occupied a wide range of 

habitats ς are the best examples of this trend. Both of these species are secretive ς as viewed 

by most humans ς and their population trends have been difficult to monitor except through 

trapping reports. In the case of the Weasel, the decline appears to have been taking place for a 

long time, a trend that has largely gone unnoticed even by wildlife biologists. In a review of all 

available evidence, including trapping results, Jachowski et al. (2021) found that they are not 

simply just very good at escaping detection but that they are actually disappearing from the 

landscape.  
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That probably is not the case for Bobcat, whose tracks, at least, can be detected more widely 

across the state, at least in areas that are not undergoing rapid urbanization. In developed 

areas, on the other hand, they are probably just as much true ghost species as the Long-tailed 

Weasel.  

For the species of mammals considered in this report, loss, degradation, and fragmentation of 

their habitat due to human activities is the most critical factor (Laliberte and Ripple, 2004). A 

close second is the fact that all of these species are hunted as either game species or fur-

bearers. These two factors combine, in that several of these species can now maintain viable 

populations only in large tracts of natural habitats that are difficult for humans ς including 

hunters and trappers -- to access. While smaller tracts, if well protected, can also serve as 

refuges, those that are too close to human activities are actively avoided by species such as 

Bobcat or Long-tailed Weasel, particularly where there are no tenable connections to larger 

blocks of habitat.  

Even in large and/or well-connected clusters of natural areas, the disruptions caused by the loss 

of apex predators; the arrival of exotic species such as Coyotes, Red Foxes, and domestic dogs 

and cats; and the diseases ς e.g., rabies, distemper, and now COVID -- that many of these 

species exchange are having impacts on biodiversity that are still playing out. Closer monitoring 

of the mammalian fauna within natural areas is currently a very much unmet need. Surveys 

need to be done much more frequently than once every thirty years. They also need collect 

quantitative data, i.e., information on population sizes and trends, rather than just the 

presence/absence of the individual species. 

Small mammals also need to be included in these monitoring efforts. This especially crucial in 

the case of bats:  this is now the most imperiled group of mammals in North America due to the 

onslaught of the White-nosed Disease, which is particularly severe in species that congregate in 

caves to overwinter. While this is likely to be less of a factor for species such as Eastern Red Bat 

(Lasiurus borealis) and Evening Bat (Nycticeius humeralis) that are forest-dwellers, the same 

disastrous decline that was observed in the avifauna due to the crash in moth populations may 

be affecting them as well. 

Conservation Recommendations 

1. Conserve large blocks of habitat with wide buffers separating them from developing 
areas. Wide buffers are also needed between natural areas and farmlands where 
intensified agricultural methods ς involving large amounts of agricultural chemicals ς 
are applied. Buffers are less needed or even undesirable where more traditional, or 
organic farming methods are practiced. 

2. Where buffers are not possible, use fences ς including Coyote and Deer-proof fences ς 
to separate human populations and their pets from natural areas. This is needed both to 
keep the wild species from invading yards and neighborhood streets and to keep dogs, 
at least, from straying into the adjoining natural areas. Cats should be kept in-doors, 
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both for their own safety and to limit their depredations of native species. Wildlife 
should never be fed and pet food should not be left outside and unattended. 

3. Limit access into natural areas to just a few entry-ways and keep trails away from 
sensitive denning or foraging areas for wildlife. Do not allow dogs to run off-leash within 
protected natural areas. 

4. Prohibit the use of poisons or snares to control wildlife, particularly in areas that adjoin 
natural areas. For Coyote control, follow the integrated pest management guidelines 
such as recommended by Breck et al. (2017) and Mitchell et al. (2004). 

5. Eliminate the use of herbicides that have impacts on marshland vegetation and 
herbaceous species in general. At the very least, use other methods to suppress woody 
species where wetlands are present under the powerline, including the channels that 
distribute floodwaters throughout the system of ponds and sloughs that occur 
throughout the New Hope floodplain. 

6. Conduct frequent monitoring of Mammal populations in order to assess changes that 
need to be addressed through management actions. Determine the status of the bat 
and small mammal populations in particular. 
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Reptiles 
 

Biology and Characteristics 

Reptiles are no longer what they once were. With the recognition of the close relationship 

between birds and dinosaurs, the definition of what traits identify reptiles as a distinct group is 

undergoing new scrutiny, with no clear consensus yet emerging about whether to retain all of 

the previous members or split some of them out into separate classes. This section covers 

lizards and snakes (members of the Squamata), which still fit the old definition ς species that 

lay amniotic eggs, have scaly integuments, and are poikilothermic (with body temperatures 

determined by the environment), as well as turtles, which also still fit the older definition, 

although they actually appear to be more closely related to dinosaurs and birds than to the 

Squamata. 

Among the Tetrapods (primarily terrestrial, four-legged vertebrates), modern reptiles are 

second behind birds in number of species worldwide. However, most reptiles live in the tropics 

or subtropics and this group is much less diverse in North Carolina than the other groups; 75 

native or established species of reptiles occur here compared to 94 amphibians, 124 mammals 

and 494 birds. 41 species have been recorded within Durham and Orange Counties, including 8 

turtles, 12 lizards (three introduced, one now probably extirpated), and 22 snakes.  

Compared to amphibians, reptiles are much less tied to water in all of their life. The majority lay 

eggs on dry land with a few ovoviviparous ǎǇŜŎƛŜǎ ǊŜǘŀƛƴƛƴƎ ǘƘŜƛǊ ŜƎƎǎ ǿƛǘƘƛƴ ǘƘŜ ŦŜƳŀƭŜΩǎ 

oviduct, where they hatch, giving birth to live young. These key adaptations allow these species 

to be fully terrestrial and, unlike even the most terrestrial of the amphibians, they can be 

diurnally active in even the driest and hottest of habitats. At the other extreme, a few species, 

including most turtles and some watersnakes, are aquatic or semi-aquatic. Although more 

limited than birds or mammals by cold climates, reptiles occupy nearly the entire range of 

terrestrial and freshwater habitats in North Carolina, with a few even adapted to the saline 

conditions of the coastal marshes and sounds or, in the case of sea turtles, deep sea 

environments.  

In all of these habitats, reptiles play important roles within the food web of their ecosystems. 

Most are secondary consumers, feeding on other animals, although some turtles and lizards are 

omnivorous, feeding on both plants and animals. Insects are the prey of most lizards and the 

Rough Greensnake. Arthropods more generally, along with earthworms and gastropods, are 

important foods for several small, semi-fossorial snakes, while larger snakes feed mainly on 

vertebrates, including fish, amphibians, other reptiles, small mammals, and birds. Reptiles, in 

turn, form an important part of the prey base of predatory mammals and birds.  
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Survey Efforts 

Reptiles were previously surveyed in the study area as part of the Durham County wildlife 

survey (Hall, 1995) but that work was done mainly in the Mt. Moriah Bottomlands and the Old 

Chapel Hill Road Bottomlands just south of the current study area. Only a few site visits were 

made during that survey: 1992-04-03, 1992-07-15, and 1994-01-25 for the Mt. Moriah 

Bottomlands; only on 1994-01-25 for the Game Land portion of the New Hope Bottomlands; 

and on 1992-04-16 and 1992-06-19 for the Old Chapel Hill Road Bottomlands. All work was 

done by a single investigator, Steve Hall, who also conducted the majority of the reptile surveys 

in the current project. 

In both the previous and current surveys, reptiles were surveyed opportunistically, recorded as 

encountered while an observer walked through the sites. Log-rolling was done throughout the 

year but was done on a more concentrated basis on a few occasions, especially in the fall and 

spring.  

Survey efforts for this group in the current project were concentrated in the New Hope 

Bottomlands and were conducted mainly by Steve Hall. Additional records were obtained from 

iNaturalist, including a number of observations from the Hollow Rock Nature Park. 

Summary of the Reptile Species Recorded During the Project 

A total of thirteen species of reptiles have been recorded in the study area, based on both 

historic and current records, but only eight were observed in this survey itself, with only two 

species added to the list for study area: 

Scientific Name 
Hall 

(1995) 
New Hope 

Creek Survey 
iNaturalist/  

GBIF 

Turtles    

Snapping Turtle (Chelydra serpentina) x   

River Cooter (Pseudemys concinna)  x x 

Eastern Musk Turtle (Sternotherus odoratus) x   

Eastern Box Turtle (Terrapene carolina) x x  
Pond Slider (Trachemys scripta)  x  
Lizards    

Carolina Anole (Anolis carolinensis)  x  
Five-line Skink (Plestiodon fasciatus)  x  
Broad-headed Skink (Plestiodon laticeps)  x  

Fence Lizard (Sceloporus undulatus)   x 

Snakes    

Copperhead (Agkistrodon contortrix)   x 

North America Racer (Coluber constrictor) x   

Ring-necked Snake (Diadophis punctatus)   x 

Plain-bellied Watersnake (Nerodia erythrogaster)  x x 

Northern Watersnake (Nerodia sipedon)   x 
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Scientific Name 
Hall 

(1995) 
New Hope 

Creek Survey 
iNaturalist/  

GBIF 

Rough Greensnake (Opheodrys aestivus)   x 

Eastern Ratsnake (Pantherophis alleghaniensis)  x x 

5ŜƪŀȅΩǎ .ǊƻǿƴǎƴŀƪŜ όStoreria dekayi)  x x 

Red-bellied Snake (Storeria occipitomaculata)   x 

 

Noteworthy Species 

All species that have been recorded in the study area are common and widespread in North 

Carolina. No species designated as Significantly Rare by the Natural Heritage Program are likely 

to occur within this area, although both Timber Rattlesnake (Crotalus horridus) and Slender 

Glass Lizard (Ophisaurus attenuatus) may once have had populations within this vicinity (both 

species still occur in the northern part of Durham County). 

The population of one species in the study area, the Pond Slider, appears to be a hybrid 

between the native Pond Slider (Trachemys scripta scripta) and the non-native subspecies, the 

Red-eared Slider (T. s. elegans); individuals with both red and yellow post-ocular patches have 

been observed in the New Hope Bottomlands. 

Changes in Composition over the Past Thirty Years 

Three species were recorded in the 1990s but not seen in recent surveys: Snapping Turtle 

(Chelydra serpentina), Eastern Musk Turtle (Sternotherus odoratus), and North American Racer 

(Coluber constrictor). The two turtles are highly aquatic and are easily overlooked; both species 

are likely to still occur within the study area. The racer, on the other hand, is one of the more 

conspicuous species of snakes, being highly active during the day. While it is likely still present 

in the area, the lack of observations during the current survey indicate that it may have become 

much less common now than it was formerly. 

One other species that was missed in the earlier survey but is now very common is the Carolina 

Anole (Anolis carolinensis). This species was seen only occasionally in this part of the Piedmont 

in the 1970s and 1980s (Hall, pers. obs.) but has been increasing in numbers and distribution 

since that time and is probably now the most frequently observed reptile in our area. This 

increase has likely resulted from the warming of temperatures throughout the year and 

especially from the reduction in extreme cold snaps during the winter. 

Overall Quality of the Reptile Community and Comparison to Similar Sites 

No quantitative data are available from either the current survey or from past surveys in similar 

habitats in North Carolina on which to base comparisons. However, both the diversity and 

abundance of the reptile fauna in the New Hope floodplain appear to be much lower than what 

would be expected based on qualitative surveys conducted by the Natural Heritage Program in 

several brownwater floodplains in the past.  
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The most intensively surveyed of these areas, as well as the one closest in proximity and habitat 

composition to the New Hope study area, is the Mason Farm Biological Reserve. Based on a 

number of field projects conducted by the UNC zoology students and faculty, a total of 25 

species were recorded at Mason Farm in the 1970s and 80s (see list compiled by Sather and 

Hall, 1988). These include six species of turtles, fourteen species of snakes, and five species of 

lizards. 22 species (including three restricted to the Coastal Plain) were also recorded in an 

ƛƴǘŜƴǎƛǾŜ ǎǳǊǾŜȅ ƻŦ ǘƘŜ 5ŜǾƛƭΩǎ Dǳǘ ¢b/ tǊŜǎŜǊǾŜ2 in the 1990s (Lamb et al., 1998). Whereas the 

aŀǎƻƴ CŀǊƳ ǎǳǊǾŜȅǎ ǊŜƭƛŜŘ Ƴŀƛƴƭȅ ƻƴ ƻǇǇƻǊǘǳƴƛǎǘƛŎ ŜƴŎƻǳƴǘŜǊǎΣ ǘƘŜ 5ŜǾƛƭΩǎ Dǳǘ ǎǳǊǾŜȅΣ ǿŀǎ 

much more intensive, involving the use of cover boards, turtle traps, and PVC tubes in addition 

to visual encounter transects. 

Among the species missing from the current survey but documented frequently at Mason Farm 

ŀƴŘ 5ŜǾƛƭΩǎ Dǳǘ ǿŀǎ ǘƘŜ DǊƻǳƴŘ {ƪƛƴƪ όScincella lateralis), one of the most abundant species of 

reptile in the state. Although a fairly inconspicuous member of the leaf-litter fauna, it is usually 

easy to detect the rustling sound it makes as it scurries through the leaves. It was commonly 

ƻōǎŜǊǾŜŘ ƴƻǘ ƻƴƭȅ ŀǘ aŀǎƻƴ CŀǊƳ ŀƴŘ 5ŜǾƛƭΩǎ DǳǘΣ ōǳǘ ŀƭǎƻ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ōǊƻǿƴǿŀǘŜǊ 

floodplain sites surveyed between 1990 and 2015 by the Natural Heritage Program:  Upper 

Roanoke River Wetlands Game Land (LeGrand and Hall, 2014); Roanoke Big Oak Woods TNC 

Preserve (LeGrand and Hall, 2014); and Tar River Floodplain survey, three sites (Hall, 

unpublished field notes, 2013).  

Other larger and diurnally-active species that were missed in the current survey include Eastern 

Hognose Snake (Heterodon platirhinos), Eastern Kingsnake (Lampropeltis getula), and Common 

Garter Snake (Thamnophis sirtalis). More cryptic but easily found by rolling logs is the Common 

Worm Snake (Carphophis amoenus). Even the large, diurnal species that were recorded in the 

study area, including Eastern Rat Snake and American Racers, appeared to be far less commonly 

encountered than they were in the sites and years listed above. At Mason Farm in the 1970s-80s, 

one or more of these species would be seen on any given day (Hall, pers. obs.). In the current 

survey, no racers were seen at all and only a few ratsnakes and watersnakes.  

Conservation Concerns 

Without quantitative data, the apparent reduction in diversity and abundance of reptile species 

in the New Hope floodplain needs much more confirmation. As was true for the macro-moths 

and Neotropical migrant birds, however, this pattern of reduction is similar to what has been 

observed more widely (see Todd et al., 2010, for a global review).  

¢ƘŜǎŜ ǊŜŘǳŎǘƛƻƴǎ ƘŀǾŜ ŦǊŜǉǳŜƴǘƭȅ ōŜŜƴ ŘŜǎŎǊƛōŜŘ ŀǎ άŜƴƛƎƳŀǘƛŎΣέ ǊŜŦŜǊǊƛƴƎ ǘƻ ǘƘŜ ŘŜŎƭƛƴŜ ƻŦ 

species even in protected areas for reasons that are still obscure (e.g., Winne et al., 2007). As 

with the insect declines, there appear to be a number of possible causes. These include: 

 
2 Some of this survey was done on privately owned timberlands adjoining the TNC preserve. 
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¶ Predation by invasive species, including Red Imported Fire Ants (Swarthout and Willson, 

2022), Nine-banded Armadillos (Fitch et al., 1952), or feral hogs (Jolley et al., 2010)   

¶ Emergent diseases, such as Snake Fungal Disease (Lorch et al., 2016) 

¶ Road impacts and the effects of urbanization more generally with regard to habitat loss, 

degradation, and fragmentation (Sutherland, 2009; Godley et al., 2017) 

¶ Climate change, including impacts of more severe floods and droughts (Winne et al., 

2007) 

Of these causes, nest predation by fire ants appears to be unlikely within the New Hope study 

area. Although this species occurs in the vicinity ς a fairly high density of fire ant nests occurs 

along the undeveloped right-of-way on the slope above the bridge on US 15-501 ς they appear 

to be largely absent from the forests both in the bottomlands and in the upland areas of the 

Hollow Rock Nature Park. Armadillos and feral hogs have also yet to reach this part of the state. 

Coyotes, however, are now common in the study area and are known to prey on large snakes. 

They have also been increasing at about the same time that the reptiles in this area appear to 

have been declining and are likely to be having at least some impact. 

Roads and urbanization are also highly likely to be the source of some of these declines. The 

great increase in development and traffic along the Durham-Chapel Hill Boulevard as well as the 

construction of residential areas along the very edges of the floodplain on both sides of the 

New Hope Bottomlands is certain to have created an increase in mortality for many reptile 

species. The loss of woodlands and rural lands in the uplands adjoining the New Hope 

floodplain not only has reduced the overall habitat available for many of the species that also 

make use of the bottomlands, but these habitats have been replaced by habitat sinks ς areas 

that species may stray into but where they cannot survive, let alone reproduce. Box Turtles that 

are occasionally found in residential neighborhoods almost always represent individuals that no 

longer contribute reproductively to their original population, whether or not they can continue 

to survive as individuals within small remnants of their former habitat. More often than not, the 

high mortality rates of reptile species in developed areas cuts even that possibility short. 

Increased human recreational use of the bottomlands probably also creates some additional 

mortality among at least the larger snakes and the removal as pets of species such as Box 

Turtles.  

Those factors, however, are less likely to explain the loss of Ground Skinks or small, secretive 

snake species. Apart from sampling issues, two possibilities appear to exist for these species. 

First, they may be periodically decimated by the floods that are now increasing in frequency 

and/or severity in the New Hope floodplain. Lamb et al (1998) noted that the lower parts of the 

ŦƭƻƻŘǇƭŀƛƴ ƛƴ ǘƘŜ 5ŜǾƛƭΩǎ Dǳǘ ǎǘǳdy area contained significantly fewer reptile species than those 

on the drier floodplain ridges. They further speculated that the artificial changes in the flood 

regime in that resulted from constructing several large reservoirs upstream may have altered 

the overall composition and distribution of its herpetofauna within the entire floodplain.  
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Second, the leaf-litter insect fauna ς the primary prey base of the Ground Skink ς may have 

undergone a severe decline in the New Hope Bottomlands (see Macro-moth summary). At both 

aŀǎƻƴ CŀǊƳ ŀƴŘ ŀǘ 5ŜǾƛƭΩǎ DǳǘΣ ǿƘŜǊŜ ŜȄǘŜƴǎƛǾŜ ǎǳǊǾŜȅǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ƻŦ ǘƘŜ ƳŀŎǊƻ-moths 

during the same time periods that the reptiles were inventoried, no such deficit was observed. 

While there is some possibility that increased flooding may be affecting the litter-dwelling 

moths in the New Hope floodplain, other groups that are less likely to be affected by flooding 

show the same pattern of deficits, indicating that other factors are probably involved. In any 

case, one or both of these two factors could possibly explain a decrease in the abundance of 

Ground Skinks in the study area.  

More intensive and systematic surveys of the reptile fauna of the New Hope floodplain will 

need to be done in order to confirm that there are, in fact, any reductions in diversity or 

abundance among members of this particular group. Special attention needs to be given to 

comparing areas of the floodplain that are regularly flooded and the less frequently flooded 

slopes that adjoin the floodplain, as well as the small number of ridges located out in the 

floodplain itself (several were found during the survey although none as extensive as those at 

5ŜǾƛƭΩǎ DǳǘύΦ 

Conservation Recommendations 

1. Reduce habitat fragmentation and edge effects. Protect more land as buffers for the 

existing tracts in conservation management. Allow buffers of native trees and shrubs to 

develop in areas where they have been cleared in between residential areas and 

businesses and the preserves. Protect any areas that increase the amount of land in 

conservation, particularly tracts that are contiguous with existing protected lands or 

that serve to connect them. Find alternative routes for new roads, powerlines, sewer 

lines, and other infrastructure that avoid the conservation lands. 

2. Maintain or restore natural vegetation. Eradicate exotic invasives that provide little, if 

any, food for native insects and replace them with native species, particularly those that 

are rich in terms of native insect herbivores. In the bottomland forests, restore the 

natural, multi-layered structure. In the powerline, enhance natural habitats by allowing 

marshes or beaver ponds to develop in open wetland areas. Allow shrubs and trees to 

grow within herbicide-free patches may also allow species associated with successional 

or edge habitats to occupy the area.  

3. Reduce stormwater runoff from adjoining developed areas. Use permeable surfaces for 

parking areas. Plant only native species in stormwater detention ponds. 

4. Carefully site trails in order to prevent disturbance of nesting habitats. Prohibit the use 

of off-road vehicles in preserves. 

5. Continue to monitor reptile populations, ideally conducting them at the same time as 

surveys for moths and other insects. Any individuals that appear to be diseased need to 

be collected for laboratory examination. 

  



68 
 

References 

Fitch, H. S., P. Goodrum & C. Newman. 1952. The armadillo in the southeastern United States. 

Journal of Mammalogy 33: 21ς37 

Hall, S.P. 1995. Inventory of the Wildlife Habitats, Movement Corridors, and Rare Animal 

Populations of Durham County, North Carolina. Unpubl. Report to Durham Inventory Review 

Committee and Triangle Land Conservancy; NC Natural Heritage Program. Available online at: 

https://digital.ncdcr.gov/digital/collection/p249901coll22/id/184104  

Godley, J.S., Halstead, B.J. and McDiarmid, R.W., 2017. Ecology of the Eastern Kingsnake 

(Lampropeltis getula) at Rainey Slough, Florida: a vanished eden. Herpetological Monographs, 

31(1):47-68. Available online at: https://www.researchgate.net/profile/Steve-

Godley/publication/318038775_Ecology_of_the_Eastern_Kingsnake_Lampropeltis_getula_at_R

ainey_Slough_Florida_A_Vanished_Eden/links/59513e600f7e9b329234c6f2/Ecology-of-the-

Eastern-Kingsnake-Lampropeltis-getula-at-Rainey-Slough-Florida-A-Vanished-Eden.pdf  

Jolley, D.B., Ditchkoff, S.S., Sparklin, B.D., Hanson, L.B., Mitchell, M.S. and Grand, J.B., 2010. 

Estimate of herpetofauna depredation by a population of wild pigs. Journal of Mammalogy, 

91(2):519-524. Available online at: 

https://academic.oup.com/jmammal/article/91/2/519/902506  

Lamb, T., Gaul Jr, R.W., Tripp, M.L., Horton, J.M. And Grant, B.W., 1998. A herpetofaunal 

inventory of the lower Roanoke River floodplain. Journal of the Elisha Mitchell Scientific Society 

114:43-55. Available online at: 

https://www.science.widener.edu/~grant/projects/pubs/Lambetal1998.pdf  

LeGrand, H.E. Jr. and Hall, S.P. 2014. A Natural Heritage Inventory of the Roanoke River 

Floodplain, North Carolina. North Carolina Natural Heritage Program. Available online at: 

https://apnep.nc.gov/media/286/open  

Lorch, J.M., Knowles, S., Lankton, J.S., Michell, K., Edwards, J.L., Kapfer, J.M., Staffen, R.A., Wild, 

E.R., Schmidt, K.Z., Ballmann, A.E. and Blodgett, D., 2016. Snake fungal disease: an emerging 

threat to wild snakes. Philosophical Transactions of the Royal Society B: Biological Sciences, 

371(1709), p.20150457. Available online at: 

https://royalsocietypublishing.org/doi/full/10.1098/rstb.2015.0457  

Sutherland, R.W., 2009. The effects of urbanization on reptiles and amphibians in the Sandhills 

region of North Carolina. Doctoral dissertation, Duke University. Available online at: 

https://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/3199/MicrosoftWord-

RonaldSutherlandDissertationFinalDraft20096_1_09.pdf?sequence=1&sa=U&ei=D2RhU-

KFBMO32wWstIHACA&ved=0CDEQFjAF&usg=AFQjCNHTAlXhLx-U05XZ0lIxXdio_9cNAg  

Swartwout, M.C. and Willson, J.D., 2022. Southeastern US Snake Species are Vulnerable to Egg 

Predation by Red Imported Fire Ants (Solenopsis invicta). Herpetologica, 78(2), pp.139-144. 

https://digital.ncdcr.gov/digital/collection/p249901coll22/id/184104
https://www.researchgate.net/profile/Steve-Godley/publication/318038775_Ecology_of_the_Eastern_Kingsnake_Lampropeltis_getula_at_Rainey_Slough_Florida_A_Vanished_Eden/links/59513e600f7e9b329234c6f2/Ecology-of-the-Eastern-Kingsnake-Lampropeltis-getula-at-Rainey-Slough-Florida-A-Vanished-Eden.pdf
https://www.researchgate.net/profile/Steve-Godley/publication/318038775_Ecology_of_the_Eastern_Kingsnake_Lampropeltis_getula_at_Rainey_Slough_Florida_A_Vanished_Eden/links/59513e600f7e9b329234c6f2/Ecology-of-the-Eastern-Kingsnake-Lampropeltis-getula-at-Rainey-Slough-Florida-A-Vanished-Eden.pdf
https://www.researchgate.net/profile/Steve-Godley/publication/318038775_Ecology_of_the_Eastern_Kingsnake_Lampropeltis_getula_at_Rainey_Slough_Florida_A_Vanished_Eden/links/59513e600f7e9b329234c6f2/Ecology-of-the-Eastern-Kingsnake-Lampropeltis-getula-at-Rainey-Slough-Florida-A-Vanished-Eden.pdf
https://www.researchgate.net/profile/Steve-Godley/publication/318038775_Ecology_of_the_Eastern_Kingsnake_Lampropeltis_getula_at_Rainey_Slough_Florida_A_Vanished_Eden/links/59513e600f7e9b329234c6f2/Ecology-of-the-Eastern-Kingsnake-Lampropeltis-getula-at-Rainey-Slough-Florida-A-Vanished-Eden.pdf
https://academic.oup.com/jmammal/article/91/2/519/902506
https://www.science.widener.edu/~grant/projects/pubs/Lambetal1998.pdf
https://apnep.nc.gov/media/286/open
https://royalsocietypublishing.org/doi/full/10.1098/rstb.2015.0457
https://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/3199/MicrosoftWord-RonaldSutherlandDissertationFinalDraft20096_1_09.pdf?sequence=1&sa=U&ei=D2RhU-KFBMO32wWstIHACA&ved=0CDEQFjAF&usg=AFQjCNHTAlXhLx-U05XZ0lIxXdio_9cNAg
https://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/3199/MicrosoftWord-RonaldSutherlandDissertationFinalDraft20096_1_09.pdf?sequence=1&sa=U&ei=D2RhU-KFBMO32wWstIHACA&ved=0CDEQFjAF&usg=AFQjCNHTAlXhLx-U05XZ0lIxXdio_9cNAg
https://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/3199/MicrosoftWord-RonaldSutherlandDissertationFinalDraft20096_1_09.pdf?sequence=1&sa=U&ei=D2RhU-KFBMO32wWstIHACA&ved=0CDEQFjAF&usg=AFQjCNHTAlXhLx-U05XZ0lIxXdio_9cNAg


69 
 

Todd, B.D., Willson, J.D. and Gibbons, J.W., 2010. The global status of reptiles and causes of 

their decline. Ecotoxicology of amphibians and reptiles, p 47-67. In: Sparling, Bishop, and Krest 

(eds.) Ecotoxiclology of Amphibians and Reptiles, Second Edition. CRC Press, Pensacola. 

Available online at: https://www.researchgate.net/profile/Brian-Todd-

2/publication/278304526_The_Global_Status_of_Reptiles_and_Causes_of_Their_Decline/links

/5633c6de08ae758841121b13/The-Global-Status-of-Reptiles-and-Causes-of-Their-Decline.pdf  

Winne, C.T., Willson, J.D., Todd, B.D., Andrews, K.M. and Gibbons, J.W., 2007. Enigmatic decline 

of a protected population of eastern kingsnakes, Lampropeltis getula, in South Carolina. Copeia, 

2007(3), pp.507-519. Available online at: https://www.researchgate.net/profile/Christopher-

Winne/publication/254948138_Enigmatic_Decline_of_a_Protected_Population_of_Eastern_Kin

gsnakes_Lampropeltis_Getula_in_South_Carolina/links/00b49530e813d5fa8f000000/Enigmatic

-Decline-of-a-Protected-Population-of-Eastern-Kingsnakes-Lampropeltis-Getula-in-South-

Carolina.pdf  

 

  

https://www.researchgate.net/profile/Brian-Todd-2/publication/278304526_The_Global_Status_of_Reptiles_and_Causes_of_Their_Decline/links/5633c6de08ae758841121b13/The-Global-Status-of-Reptiles-and-Causes-of-Their-Decline.pdf
https://www.researchgate.net/profile/Brian-Todd-2/publication/278304526_The_Global_Status_of_Reptiles_and_Causes_of_Their_Decline/links/5633c6de08ae758841121b13/The-Global-Status-of-Reptiles-and-Causes-of-Their-Decline.pdf
https://www.researchgate.net/profile/Brian-Todd-2/publication/278304526_The_Global_Status_of_Reptiles_and_Causes_of_Their_Decline/links/5633c6de08ae758841121b13/The-Global-Status-of-Reptiles-and-Causes-of-Their-Decline.pdf
https://www.researchgate.net/profile/Christopher-Winne/publication/254948138_Enigmatic_Decline_of_a_Protected_Population_of_Eastern_Kingsnakes_Lampropeltis_Getula_in_South_Carolina/links/00b49530e813d5fa8f000000/Enigmatic-Decline-of-a-Protected-Population-of-Eastern-Kingsnakes-Lampropeltis-Getula-in-South-Carolina.pdf
https://www.researchgate.net/profile/Christopher-Winne/publication/254948138_Enigmatic_Decline_of_a_Protected_Population_of_Eastern_Kingsnakes_Lampropeltis_Getula_in_South_Carolina/links/00b49530e813d5fa8f000000/Enigmatic-Decline-of-a-Protected-Population-of-Eastern-Kingsnakes-Lampropeltis-Getula-in-South-Carolina.pdf
https://www.researchgate.net/profile/Christopher-Winne/publication/254948138_Enigmatic_Decline_of_a_Protected_Population_of_Eastern_Kingsnakes_Lampropeltis_Getula_in_South_Carolina/links/00b49530e813d5fa8f000000/Enigmatic-Decline-of-a-Protected-Population-of-Eastern-Kingsnakes-Lampropeltis-Getula-in-South-Carolina.pdf
https://www.researchgate.net/profile/Christopher-Winne/publication/254948138_Enigmatic_Decline_of_a_Protected_Population_of_Eastern_Kingsnakes_Lampropeltis_Getula_in_South_Carolina/links/00b49530e813d5fa8f000000/Enigmatic-Decline-of-a-Protected-Population-of-Eastern-Kingsnakes-Lampropeltis-Getula-in-South-Carolina.pdf
https://www.researchgate.net/profile/Christopher-Winne/publication/254948138_Enigmatic_Decline_of_a_Protected_Population_of_Eastern_Kingsnakes_Lampropeltis_Getula_in_South_Carolina/links/00b49530e813d5fa8f000000/Enigmatic-Decline-of-a-Protected-Population-of-Eastern-Kingsnakes-Lampropeltis-Getula-in-South-Carolina.pdf


70 
 

Amphibians 
 

Biology and Characteristics 

Amphibians are the oldest group of the tetrapods, the mainly four-legged species of 

ǾŜǊǘŜōǊŀǘŜǎ ǘƘŀǘ ŦƛǊǎǘ ǾŜƴǘǳǊŜŘ ƻƴǘƻ ƭŀƴŘΦ ¢ƘŜ ƴŀƳŜ άŀƳǇƘƛōƛŀέ ς meaning two lives -- refers to 

the fact that most members of this class have different habitat requirements for their larvae 

and adults, a vestige of their aquatic ancestry. Among vertebrates, the radical transformation 

between larval and adult stages is essentially unique although it is common in insects and other 

groups of invertebrates.  

North Carolina stands out as one of the global centers of biodiversity for amphibian species. 

This is particularly true for salamanders, with 63 species currently recognized in the state (see 

Amphibia of North Carolina website). The majority of these belong to the Plethodontidae, the 

Lungless Salamanders, and has its concentration in the Blue Ridge Mountains with 38 species. 

North Carolina and other regions of the Southeast also have the highest diversity of 

salamanders at the family level in the world, with members of the Cryptobranchidae, Proteidae, 

Amphiumidae, Plethodontidae, Sirenidae, Ambystomatidae, and Salamandridae all found here. 

With the exception of the Hellbender, which is confined to the Blue Ridge, the rest of these 

families are concentrated in the Coastal Plain. The same is true for frog species, which are also 

quite diverse, with 31 species and five families found in the state. No other region in the 

country has this range of species and families, which is a testament to the long stability and 

nearly unique combination of our vast and ancient coastal wetlands and mesic mountain 

forests. 

Although there are a few groups of amphibians ς e.g., members of the woodland salamander 

genus Plethodon -- that have become fully terrestrial breeders, most still require an aquatic 

habitat for their eggs and larval development. In some cases, adults may live in quite different 

habitats than their immature stages. Some species of treefrogs, for instance, spend most of 

their adult lives up in the tree canopy whereas their larvae require at least seasonal pools for 

their development. Migration between adult and larval habitats is a major fact of life for many 

of these species. Their habitat requirements can, therefore, be quite complex. Any conservation 

planning for this group of species needs to provide suitable habitat for both the aquatic and 

terrestrial stages of the life cycle. 

Amphibians play key roles in the ecosystems they inhabit, where they often occur at much 

higher densities than other vertebrates. They are important prey for many larger predators, 

including a wide array of fish, reptile, mammal, and avian species, as well as other amphibians 

They can also play major roles as predators since the adults are secondary consumers that feed 

on other species of animals. Salamander larvae are also predators, while frog tadpoles typically 

feed on algae or aquatic species of vascular plants. Most adult amphibians and the larvae of 

salamanders feed voraciously on insects and other invertebrates. They are thus involved as 
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biological controls on the populations of their prey species and are themselves heavily 

dependent on the health of their prey species for their own survival. The same is true for their 

own set of predators. These key trophic interactions, in addition to the complex life histories 

and habitat requirements of amphibians, need to be considered not only to formulate plans for 

their own conservation, but equally, if not more importantly, the conservation of their 

ecosystems as well. 

Survey Efforts 

Amphibians were previously surveyed in the study area as part of the Durham County wildlife 

survey (Hall, 1995). For access reasons, however, as well as the much broader geographic scope 

of that project, surveys were done mainly in the Mt. Moriah Bottomlands and the Old Chapel 

Hill Road Bottomlands just south of the current study area. Only a few site visits were made 

during that survey: 1992-04-03, 1992-07-15, and 1994-01-25 for the Mt. Moriah Bottomlands; 

only on 1994-01-25 for the Game Land portion of the New Hope Bottomlands; and on 1992-04-

16 and 1992-06-19 for the Old Chapel Hill Road Bottomlands. All work was done by a single 

investigator, Steve Hall, who also conducted the majority of the amphibian surveys in the 

current project. 

In both the previous and current surveys, amphibians were surveyed mainly opportunistically:  

individuals were recorded as encountered by chance by observers walking through the sites. 

Concentrated log-rolling was done on a few occasions, especially in the fall and spring during 

periods when adult woodland salamanders are most active above ground. Eggs and larvae of 

some species were also searched for in their breeding pools. Frog species ς as highly vocal 

animals ς were one of the most effectively documented groups of animals in this study, along 

with birds and singing orthopterans.  

In the current project, surveys for amphibians were spread throughout the year covered by the 

inventory but with a concentration during the breeding period ς mainly in the spring and 

summer -- for chorusing frogs. Most of the survey efforts concentrated on the wetland habitats 

present in the New Hope Bottomlands. Additional records were obtained from iNaturalist/GBIF, 

including a few observations from the Hollow Rock Nature Park, which as a fairly dry area was 

not otherwise extensively surveyed for this group of species. 

Summary of the Amphibian Species Recorded During the Project 

A total of seventeen species of amphibians have been recorded in the study area, based on 

both historic and current records: 
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Species 
Hall 

(1995) 
iNaturalist

/GBIF 

New Hope  
Biodiversity 

Survey 

American Bullfrog (Lithobates catesbeianus)  x  
American Toad (Anaxyrus americanus) x x x 

Cope's Gray Treefrog (Hyla chrysoscelis) x x x 

Eastern Narrow-mouthed Toad (Gastrophryne carolinensis) x x x 

Fowler's Toad (Anaxyrus fowleri) x x x 

Green Frog (Lithobates clamitans) x  x 

Green Treefrog (Hyla cinerea)  x x 

Southern Leopard Frog (Lithobates sphenocephalus) x  x 

Northern Cricket Frog (Acris crepitans)   x3 

Spring Peeper (Pseudacris crucifer) x  x 

Upland Chorus Frog (Pseudacris feriarum) x  x 

Dwarf Waterdog (Necturus punctatus)  x  
Four-toed Salamander (Hemidactylium scutatum) x   

Marbled Salamander (Ambystoma opacum) x x x 

Southern Two-lined Salamander (Eurycea cirrigera)  x  
Spotted Salamander (Ambystoma maculatum) x x  

White-spotted Slimy Salamander (Plethodon cylindraceus) x   

 

Noteworthy Species 

S3 SPECIES 

Four-toed Salamander (Hemidactylium scutatum). This seep- and ephemeral pool-breeding 

species has been recorded at a number of sites in the New Hope watershed, including one just 

downstream from the study area in the Old Chapel Hill Road Bottomlands. Although surveys 

were conducted in the current study specifically for this species in its late winter/early spring 

breeding period, none were found. Similar results were obtained in an attempt by Hall and 

Nathan Shepard of the Natural Heritage Program to confirm the continued existence of the 

Four-toed Salamander population found in the Old Chapel Hill Road Bottomlands in the 1990s. 

Although the pools are still present where the species was previously found, no adults or egg 

masses were found on this trip (March 16, 2018). Debris deposited and flood-worn bark at the 

base of trees in the area surrounding the pools indicated that it is no longer as isolated from 

floodwaters as it once was. 

REGIONALLY RARE SPECIES 

Dwarf Waterdog (Necturus punctatus). This species is common in the murky, slow-moving 

waters of the Coastal Plain but was found decades ago in the New Hope floodplain; Joe Bailey 

 
3 The sole record for Northern Cricket Frog was made by Hall in 2020 in the New Hope Bottomlands, prior to the 
beginning of the current survey 
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and his Duke vertebrate zoology course documented this species at the Erwin Road bridge as 

long ago as the 1950s (J. Bailey, pers, comm. to S. Hall, 1987). Attempts to find it in the Durham 

County Wildlife Inventory were unsuccessful (Hall, 1995) and it was unclear whether this 

species managed to survive within the area following the impoundment of Jordan Lake; that 

project effectively cut off a population of the waterdogs in the New Hope floodplain from 

access to the much larger population in the Coastal Plain. However, in 2022, this species was 

rediscovered by Bryan Stuart, Curator of Herpetology at the NC Museum of Natural Sciences. 

The site -- located in Duke Forest just west of Erwin Road ς was exactly where it was last 

documented nearly 60 years ago (Stuart, 2022). Although not yet found in the area 

downstream within the New Hope study area, the presence of a much larger area of suitable 

habitat in the New Hope Bottomlands suggests that the majority of its population may actually 

occur within that area. 

Changes in Composition over the Past Thirty 

Years 

The most obvious change in the amphibian 

fauna since the New Hope floodplain was 

surveyed in 1995 during the Durham County 

wildlife survey (Hall, 1995), is the expansion 

of Green Treefrogs (Hyla cinerea). None were 

recorded in this area in the previous survey 

but this species is now one of the most 

common vertebrates in the study area.  

Green Treefrogs were, in fact largely 

unknown in this region in the 1970s, with 

choruses showing up in the beaver-pond 

wetlands at the Mason Farm Biological 

Reserve not until the early 1990s. Like the 

Carolina Anole, this species has been moving west into the Piedmont now for the past thirty 

years, following the restoration of beaver pond habitats that have taken place in that interval. 

Green Treefrogs are primarily marsh inhabitants and this is one of the species that has 

particularly benefited from the restoration of open, herb-rich, beaver-created wetlands in the 

Piedmont.  

Other species, however, may not receive any benefits from the increased flooding of the New 

Hope Bottomlands, either from beaver activity, increased rainfall, or runoff from impervious 

surfaces. In addition to the Four-toed Salamander described above, no Spotted Salamanders 

(Ambystoma maculatum) were found during the current survey despite searches made in the 

early spring to look for egg masses or larvae of this species. Like Hemidactylium, this species 

was previously found in the Old Chapel Hill Road Bottomlands just south of the current study 

area. Hall (1995) also found it in the Mt. Moriah Bottomlands, where there is a recent record 
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for it on iNaturalist. In the area south of the Durham-Chapel Hill Boulevard, however, including 

the Old Chapel Road Bottomlands even further to the south, evidence for floods that sweep 

across the entire floodplain is easy to observe. It should be mentioned, however, that Marbled 

Salamanders were found in the New Hope Bottomlands area during the current survey. This 

species also prefers fish-free pools for breeding but appears to be somewhat more able to 

make use of floodplain sites than the other two species.  

Also missed in the current survey but previously recorded in the Old Chapel Hill Road 

Bottomlands, was the White-spotted Slimy Salamander (Plethodon cylindraceus). This species, 

in contrast to the others just discussed, inhabits mesic forests on the slopes adjoining 

floodplains rather than the floodplains themselves; it is a much more terrestrial species, laying 

its eggs in burrows on land rather than in the water, hence it has no requirement for pool 

habitats whatsoever. No individuals of this species were found using the log-rolling search 

method, but slope habitats are extremely limited in the study area, with the more extensive 

examples located on private lands outside the limits of this project. Most of these habitats, 

however, have either been completely converted due to development or are in degraded 

condition due to increased insolation from the adjoining cleared or built-upon lands. Areas 

further north in the Mt. Moriah Bottomlands and Hollow Rock Nature Park were not surveyed 

for mesic forest salamanders, and there is at least some possibility that they may turn up in 

those sites. 

Overall Quality of the Amphibian Community and Comparison to Similar Sites 

The absence of quantitative data on amphibian populations limits the ability to make 

comparisons between sites, but as in the case of other taxonomic groups, at least the species 

list obtained can be compared with those compiled for sites with habitats similar to those in the 

current survey. 

The closest and most similar in terms of its location in the Triassic Basin lowlands and in the 

extent, age, and quality of its bottomland forests is the Mason Farm Biological Reserve. As 

described for the reptiles, surveys for the amphibian species present in the reserve were made 

in the 1970s and 80s, with the resulting species lists compiled in the Orange County natural 

areas inventory (Sather and Hall, 1988). A total of 23 species has been documented at this site, 

including 10 salamanders and 13 frogs and toads. Except possibly for the Red-backed 

Salamander, all of these species are expected to occur in the New Hope project area. 

Another, much more intensive amphibian survey of a brownwater floodplain was conducted at 

ǘƘŜ 5ŜǾƛƭΩǎ Dǳǘ ¢b/ tǊŜǎŜǊǾŜ4 in the 1990s (Lamb et al., 1998). Whereas the Mason Farm 

ǎǳǊǾŜȅǎ ǊŜƭƛŜŘ Ƴŀƛƴƭȅ ƻƴ ƻǇǇƻǊǘǳƴƛǎǘƛŎ ŜƴŎƻǳƴǘŜǊǎΣ ǘƘŜ 5ŜǾƛƭΩǎ Dǳǘ ǎǳǊǾŜȅ ƛƴǾƻƭǾŜŘ ǘƘŜ ǳǎŜ ƻŦ 

cover boards, turtle traps, and PVC tubes in addition to visual encounter transects. That survey, 

however, documented only 19 species of amphibians. Eliminating seven species restricted to 

 
4 Some of this survey was done on privately owned timberlands adjoining the TNC preserve. 
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the Coastal Plain, only two species, the Red-spotted Newt (Notophthalmus viridescens) and 

/ƘŀƳōŜǊƭŀƛƴΩǎ 5ǿŀǊŦ {ŀƭŀƳŀƴŘŜǊ όEurycea chamberlaini), were missed in the New Hope survey 

ōǳǘ ŦƻǳƴŘ ƛƴ ǘƘŜ 5ŜǾƛƭΩǎ Dǳǘ ǎǳǊǾŜȅΦ /ƘŀƳōŜǊƭŀƛƴΩǎ 5ǿŀǊŦ {ŀƭŀƳŀƴŘŜǊΣ ƳƻǊŜƻǾŜǊΣ Ƙŀǎ ƴƻǘ ōŜŜƴ 

reported in Durham County, although it is found just slightly to the east in Wake County 

Of the two comparisons, the differences from the Mason Farm Reserve are the more 

significant. Most of those differences are among the salamanders, with five species present at 

Mason Farm but not found during the current or previous surveys in the Durham portion of the 

New Hope Creek floodplain. One of those species, the Red-backed Salamander (Plethodon 

cinereus) is a disjunct northern species in the eastern Piedmont and is confined to the vicinity of 

steep, north-facing slopes. While a population occurs in Duke Forest upstream in the Mud 

Creek drainage (discovered by Joe Bailey in the last century), it is unlikely to occur within the 

project area, which have mainly east- or west-facing slopes. Three other of the other missing 

species, Red Salamander (Pseudotriton ruber), Three-lined Salamander (Eurycea guttolineata), 

and Northern Dusky Salamander (Desmognathus fuscus), are associated with small perennial 

streams. All of these species could occur within the project area and will likely turn up with 

more survey efforts. The fifth species, Eastern Newt (Notophthalmus viridescens), occupies 

ponds and slow-moving waters and is also very likely to be present within the study area. 

Of the three missing frog species, Pickerel Frog (Lithobates palustris) again almost certainly 

occurs within the project area, having been recorded upstream in the Mud Creek drainage by 

Hall in the Durham County wildlife survey. This is an early spring breeding species with a low-

pitched song usually given underwater ς it is difficult to detect at a distance and is often 

overlooked. The Squirrel Treefrog (Hyla squirella) is a primarily Coastal Plain species that is on 

the edge of its range in the eastern Piedmont and is still rare within this region.  

The near absence of the third species, Eastern Cricket Frog (Acris crepitans), on the other hand, 

is more puzzling. This species is primarily associated with pond shorelines and other fairly open 

wetland edges and is abundant at Mason Farm. Its very loud clicking song is easily detected and 

it sings both day and night for a prolonged period beginning in the spring and continuing into 

early summer. The marshes under the powerline seem to be suitable habitat and one was 

recorded there by Hall on May 15, 2020 ς preceding the current project. None, however, were 

heard in the current survey. More investigation is needed to confirm its status within the area 

and to determine whether there any factors that could account for its apparent rarity. 

Conservation Concerns 

The amphibians are considered to be the most endangered group of the vertebrates (Catenazzi, 

2015), with up to a third of all species worldwide at risk of extinction (Wake and Vredenburg, 

2008). Several causes have been identified for the declines seen in this group: 

¶ Habitat loss: clear-cutting; livestock impacts on streams and wetlands; wetland drainage 
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¶ Highway impacts: direct traffic mortality; fragmentation of habitats even in otherwise 

intact areas of natural habitats 

¶ Emergent diseases, such as chytridiomycosis and Ranavirus infection 

¶ Pollutants, including acid deposition, sedimentation, road salt runoff 

¶ Pesticide impacts on larvae, including herbicides such as Roundup  

¶ Competition and predation by exotic species and expanded populations of bullfrogs and 

raccoons 

¶ Climate change: prolonged droughts, increased flooding, and heat waves 

Of these impacts, the first two are likely to have been particularly important for the amphibians 

associated primarily with mesic forests on the slopes bordering the bottomlands. These include 

the White-spotted Slimy Salamander, Spotted Salamander, Marbled Salamander, and Four-toed 

Salamander. The adults of all of these species are associated with mesic uplands, as are all life 

stages of the Slimy Salamander. Adult frogs and salamanders that breed in ponds move 

substantial distances from the breeding sites where they spend most of the year. Rittenhouse 

and Semlitsch (2007), for example, found that salamanders commonly move 100-200 meters 

from ponds, while frogs move > 500 meters. Unfortunately, much of the critical forest buffer 

habitat along the margins of the floodplain have been cleared, either directly for development 

or for the construction of large stormwater detention ponds. In addition to the direct loss of 

habitat, the clearing of the adjoining forests allows both sunlight and winds to penetrate much 

more easily into the surviving stands, which has both drying and heating impacts that are likely 

to affect any remaining salamander populations. The close proximity of roads and parking areas 

next to the floodplain is also likely to increase the heating of these stands as well as to create a 

new source of mortality for any amphibians that wander out of the surviving forest. 

Emergent diseases, although having devastating impacts on amphibian populations around the 

world, do not appear to have the level of impacts in this area. Although both Batrachochytrium 

dendrobatidis (the fungus that causes chytridiomycosis) and ranavirus have been detected in 

Spotted Salamander populations and other species in the Southeast, they have so far not led to 

the mass extirpation events that have been observed elsewhere. These impacts, however, need 

to be closely monitored (see discussion in Watters et al. 2018). 

The runoff of pollutants, pesticides, and sediments from developed areas into streams and 

bottomland wetlands is likely to be an increasingly important source of impacts to the 

amphibian populations of the study area. The use of lawn chemicals to maintain the large tracts 

of turf on the slopes above the bottomlands is a particular source of concern. So is the 

application of herbicides to suppress vegetation growing under the powerline. Herbicides such 

as Roundup have been shown to have significant impacts on larval amphibians (see Relyea, 

2005, 2011). While other herbicides such as Arsenal have not yet been shown to have the same 

level of impacts, only a few species of amphibians ς mainly Bullfrogs -- have actually been 

tested for the effects of imazapyr, the active ingredient in Arsenal. If smaller species, such as 
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Eastern Cricket Frogs, are susceptible, their apparent absence from the marshes under the 

powerline may be due to that cause. 

With the possible exception of coyotes, no introduced species that affect amphibian 

populations have been detected in the New Hope project area. However, one of the expected 

effects of climate change is to facilitate the invasion of warm-climate species into our area, 

including Nine-banded Armadillos, which prey on a wide range of small, ground-dwelling 

vertebrates. Monitoring will be needed to detect the arrival of such species and to track any 

changes in the amphibian populations that may result. 

One impact of climate change that may already be having an impact is the increased frequency 

and severity of flooding. While inundation of the bottomlands may have little direct impact on 

frogs and aquatic salamanders, the introduction of fish into nearly all parts of the floodplain 

greatly reduces the availability of suitable breeding sites. The eggs and larvae of many species 

of frogs and salamanders are preyed upon by even small species of fish such as Eastern 

Mosquitofish (Gambusia holbrooki), which can be seen in most of the large floodplain pools that 

occur across the floodplain. Species such as Spotted Salamander, Marbled Salamander, Four-

toed Salamander, Upland Chorus Frog, and Spring Peeper may all be losing breeding habitat 

due to this cause. Conversely, the species that appear to be doing well in the New Hope 

Bottomlands, particularly Green Treefrog and the species of Lithobates, all have larvae that are 

well-adapted to the presence of fish. 

One additional potential impact to amphibian populations in the New Hope Bottomlands is the 

great reduction that appears to have taken place in the macro-moth fauna. Like the breeding 

birds that may have declined in this area due to the reduction of their major prey, the loss of 

adult moths as well as caterpillars can be expected to have an impact particularly on frog 

species. That both GǊŜŜƴ ¢ǊŜŜŦǊƻƎǎ ŀƴŘ /ƻǇŜΩǎ DǊŀȅ ¢ǊŜŜŦǊƻƎǎ ǎǘƛƭƭ ǎŜŜƳ ǘƻ ƘŀǾŜ ǾƛƎƻǊƻǳǎ 

populations in the New Hope Bottomlands appears to contradict that hypothesis. However, 

quantitative data will be needed in order to determine whether there are any reductions in the 

number of individuals taking place that are correlated with the reductions of their prey species. 

Conservation Recommendations 

1. Reduce habitat fragmentation and edge effects. Protect more land as buffers for the 

existing tracts in conservation management. Allow buffers of native trees and shrubs to 

develop in areas where they have been cleared in between residential areas and 

businesses and the preserves. Protect any areas that can increase the amount of land in 

conservation, particularly tracts that are contiguous with existing protected lands or 

that serve to connect them. Find alternative routes for new roads, powerlines, sewer 

lines, and other infrastructure that avoid the conservation lands. 

2. Reduce stormwater runoff from adjoining developed areas. Use permeable surfaces for 

parking areas. Plant only native species in stormwater detention ponds. Find 

alternatives to the use of herbicides to maintain vegetation used for landscaping 
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3. Carefully site trails in order to prevent disturbance of nesting habitats. Prohibit the use 

of off-road vehicles in preserves. 

4. Continue to monitor amphibian populations, ideally conducting them at the same time 

as surveys for moths and other insects. Any individuals that appear to be diseased need 

to be collected for laboratory examination. 
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Birds 
 

Biology and Characteristics 

Birds are the most diverse group of terrestrial Vertebrates. Apart from a few nocturnal species, 

birds are diurnally active, with conspicuous visual and vocal displays. Those behaviors ς plus 

their ability to fly -- make them among the best-known groups of organisms to humans. As 

such, they have received a great deal of study, both from biologists and birders. This is evident 

in the amount of information available in the summary given below. 

Ecologically, birds are mainly secondary consumers, preying on other consumers, especially 

insects. As such, the integrity of the bird community is strongly dependent on the integrity of 

both the plant and insect communities. In the case of the group of species that migrate south in 

the winter and return to breed in our area in the summer, these species are especially 

dependent on the caterpillars of moths and butterflies, a factor that closely ties the fates of 

these two taxa together. 

In the analysis that follows, birds are divided into four categories based on their residential 

status at different times of the year. Permanent Residents are those that are found in the study 

area throughout the year. Winter Residents are resident solely as non-breeding species, 

occurring from late summer to early spring. Summer Residents are present during the nesting 

season but migrate out of the area ς usually well to the south ς in the fall and return in the late 

spring. Finally, Migrants are only transiently present as they pass through our area to nesting 

sites further to the north or to wintering areas in the south. Another category ς Visitors ς can 

also be defined as species that nest or winter in the vicinity but depend on habitats other than 

those in the study area and are only occasionally found within the study area. Consequently, 

they provide less information about habitat quality than the other four categories and are 

largely left out of this evaluation of the study area. 

Nomenclature, both common and scientific names, follows the latest American Ornithologists' 

Union Checklist and supplements, as adopted by the Birds of North Carolina Website 

(http://ncbirds.carolinabirdclub.org/). In cases where a species nests in one area of North 

Carolina but is either a migrant or wintering species in the New Hope Project area, a descriptor 

is appended to indicate its non-breeding status (e.g., Junco hyemalis, winter). 

Survey Efforts 

Surveys were conducted by walking through the sites and recording all species either seen or 

heard singing; in some cases, records were also made on the basis of tracks or feathers. All but 

one survey visits were made during the day, with some nocturnal species probably missed as a 

result.  

NEW HOPE BOTTOMLANDS:  Most of this tract was in private ownership at the time of the 

Durham County Wildlife Inventory (Hall, 1995). Only the Corps-owned land at the southern end 

http://ncbirds.carolinabirdclub.org/


81 
 

of this tract was visited during that survey and the only trip was made during late January. 

However, the tract of bottomlands just south of Old Chapel Hill Road was visited three times 

during that survey, including twice in April and once in June, with bird lists made on all three 

visits. During the current inventory, birds were recorded on 34 different dates by various 

members of the NCBP. Bird-focused surveys (with more than 15 records) were done in 2022 by 

Harry LeGrand, Lori Arent, Claire Sullivan, Steve Hall, and Carol Tingley on March 13; by Harry 

LeGrand, Steve Hall, Ed Harrison on April 22; and by Hall on March 14, March 18, April 5, April 

13, April 22, May 2, May 3, May 6, May 16, May 23, June 6, June 28, and July 1. Additionally, 

181 records were extracted from eBIRD, including 33 records that were made as part of New 

IƻǇŜ !ǳŘǳōƻƴΩǎ /ƘǊƛǎǘƳŀǎ .ƛǊŘ /ƻǳƴǘ ŀƴŘ оу ǊŜŎƻǊŘǎ ƳŀŘŜ ƻƴ aŀȅ тΣ нлнн ōȅ .ƻ IƻǿŜǎ 

(eBIRD, accessed 2022-10-12). 

HOLLOW ROCK NATURE PARK: This tract was not surveyed during the Durham County Wildlife 

Inventory but visits were made to this site by Steve Hall during site evaluations made by NHP 

for the Ecosystem Enhancement Program. Bird counts were done during field visits to what was 

then the Penny Tract on April 12, 21, and 22 in 2005. During the current survey, bird counts 

were made in 2022 by Steve Hall and Van Cotter on February 14 and by Harry LeGrand, Steve 

Hall, Lori Arent, Claire Sullivan, and Carol Tingley on March 18. This site is regularly visited by 

birders and 546 records were extracted from eBIRD for this site, from the period 2021-08-09 to 

2022-08-07. These include 150 records from May and June, 2022, the primary months for 

nesting. These include 21 species recorded on a breeding bird survey made by the New Hope 

Audubon Society on June 29.  

MT. MORIAH BOTTOMLANDS:  The floodplain just north of US 15-501 was visited during the 

Durham County Wildlife inventory on April 3 and July 25 in 1992 and on January 25, 1994. In 

the current survey, bird counts were made in 2022 by Steve Hall along the lower portions of 

both the Mud Creek and New Hope Creek floodplains on June 6 and again on July 19. 

MUD CREEK BOTTOMLANDS:  Although portions of the Mud Creek floodplain that are included 

within the Durham Division of Duke Forest were visited during the Durham County Wildlife 

Inventory, the habitats in those areas ς including an artificially created Cypress swamp ς are 

substantially different from those found in the tract of County-owned land that is identified as 

the Mud Creek Bottomlands. Consequently, the bird records from those areas are not included 

in this analysis. Although bird surveys were not done at this site during the course of the 

current inventory, its fauna is expected to be similar to that recorded in the lower part of the 

Mud Creek floodplain, where bird counts were done by Steve Hall on June 6 and July 19, 2022. 

Summary of the Bird Species Recorded During the Project 

107 species have been recorded in the survey area, based on the record sources described 

above; 85 of which were documented during the New Hope Survey. The complete list is given in 

Appendix 14 and includes 50 permanent residents, 16 winter residents, 32 summer residents, 

and 9 migrants/transients. 
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Noteworthy Species 

Only a few species of birds found in the Piedmont are currently considered to be of significant 

conservation concern by the Natural Heritage Program. The following are included either on the 

tǊƻƎǊŀƳΩǎ wŀǊŜ [ƛǎǘ ƻǊ ²ŀǘŎƘ [ƛǎǘ όwŀǘŎƭƛŦŦŜΣ нлнлύΥ 

S2 SPECIES 

Yellow-crowned Night Heron (Nyctanassa violacea). This elegant crayfish-feeding species was 

observed at one of the woodland pools within the New Hope Bottomlands on May 6, 2022 by 

Steve Hall and with a second record from this same spot posted on iNaturalist from June 30, 

нлнн όάDƛōōƻǳǎέΣ ƛbŀǘǳǊŀƭƛǎǘΣ ŀŎŎŜssed 2022-10-11). This species is strongly associated with 

swamp forests and has most of its North Carolina populations in the Coastal Plain. Although it 

has been considered to be quite rare as a nesting species in the Piedmont (LeGrand et al., 

2022), a breeding population appears to have existed for some time in the extensive tracts of 

bottomland forests in the Durham Triassic Basin (parents with young were observed by S. Hall 

at the Mason Farm Preserve in the 1980s). Although only two records are known from within 

the New Hope Bottomlands itself, iNaturalist and eBird both have a number of records from 

nearby sites, with clusters of observation from Sandy Creek Park, located on a nearby tributary 

of New Hope Creek, and at a stormwater detention pond at the south end of the Patterson 

Place shopping center, located less than 0.5 miles from where the observations were made in 

the New Hope Bottomlands. Young birds have been photographed at that site (see below), 

strongly indicating that this species nests somewhere within the vicinity. 
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S3 SPECIES 

Bald Eagle (Haliaeetus leucocephalus). This species was once famously on the Endangered 

Species List but has strongly recovered from its past declines ς largely due to DDT poisoning ς 

and is now considered secure at the National Level. In North Carolina, however, it is still listed 

as a Threatened Species. It was observed on two occasions during the survey but only as a 

transient, possibly using the New Hope corridor as a connector between Jordan Lake, where it 

has had a resident population since at least the 1980s, and the Eno River. 

Rusty Blackbird (Euphagus carolinus). This species has undergone a precipitous decline for 

unknown reasons but is currently placed only on the Watch List by the NC Natural Heritage 

Program. In our area, Rusty Blackbirds are present only during the winter, with nesting taking 

place in the boreal forests of Canada and a few sites in extreme northern US. During its winter 
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stay, it is strongly associated with swamp forests and wet hardwoods and is a regular visitor to 

the New Hope Bottomlands. During the study period, sightings were made in December, 2021 

(Howes, eBIRD, accessed 2022-10-11).  

S1B/S4N SPECIES 

Hooded Merganser (Lophodytes cucullatus). This is another species associated with swamp 

forests, nesting in tree cavities located in or near small forest ponds. While it is considered to 

be quite rare as a nesting species in North Carolina (it is placed on the Watch List by NHP), it is 

fairly regular but uncommon wintering bird, again preferring forest habitats with small ponds. 

During the survey, a pair was observed on January 5, 2022, by Steve Hall and John Petranka at a 

beaver pond at the Hollow Rock Nature Park. As with the Yellow-crowned Night Heron, there 

are a number of records for this species from both the Sandy Creek Park and the stormwater 

detention pond at Patterson Place. Although there is at least one record from as late in the 

season as May 9th, there is no evidence that this species nests within the study area. As with the 

Rusty Blackbird, it is regarded solely as a winter resident. 

 

 

 

Several other habitat specialists were recorded during the project and are discussed under the 

Habitat Analysis portion of this report. 

Overall Quality of the Avian Community; Comparison to Similar Sites 

The most comparable site to the current project area for which substantial bird records have 

ōŜŜƴ ŎƻƳǇƛƭŜŘ ƛǎ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ aŀǎƻƴ CŀǊƳ .ƛƻƭƻƎƛŎŀƭ wŜǎŜǊǾŜ ƛƴ hǊŀƴƎŜ 


































































































































































































