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ABSTRACT 

In the face of non-native invasive species, historical land use change, and non-point 
source pollution, natural areas are often in need of active management in order to maintain 
biodiversity, habitat quality, and the ability to provide ecosystem services. The LandTrust for 
Central North Carolina owns the 1,288-acre Low Water Bridge Preserve in northern 
Montgomery County. This property has high conservation value due to its river frontage, buffer 
quality, rare plants and animals, and other conservation factors. The goal of this project was to 
provide detailed recommendations for the property’s unique features.  

Historical and scientific research as well as field studies were conducted over the past 
year in order to provide practical recommendations for property management. Included in this 
project are restoration plans for three loblolly plantations, recommendations for the protection 
and propagation of a unique Eastern white pine stand, recreational recommendations, and 
recommendations for an abandoned quartz quarry. Additionally, a streamside salamander survey 
was conducted in order to establish a baseline of species richness. Finally, a long-term strategy 
for the future of the property is discussed. 

This management plan focused on ways to enhance Low Water Bridge Preserve while 
staying true to the LandTrust’s mission to conserve Piedmont natural history and offer 
recreational opportunities.
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I. Introduction 

I. A. Background 

I. A. 1. The LandTrust for Central NC 

The LandTrust for Central North Carolina (LTCNC) is a non-profit organization in the 

southern Piedmont region of North Carolina. Operating in ten counties, LTCNC is committed to 

conserving undeveloped and working lands. LTCNC protects lands through conservation 

easements, voluntary protection easements, donations, bargain sales, and purchases and resales 

with covenants that stay with the land in perpetuity (LandTrustCNC.org n.d.). The organization 

has protected over 22,000 acres of land. As part of its mission, LTCNC often assumes 

responsibility for perpetual stewardship and management of the lands it has protected. The 

LandTrust’s operational area and protected properties can be seen in Figure 1. 

I. A. 2. Low Water Bridge Preserve 

Low Water Bridge Preserve (LWBP) is located in Montgomery County (Figure 1). It was 

purchased outright by LTCNC in 2006. At 1,288 acres, it is the single largest holding of LTCNC. 

Five hundred sixty-two acres are under an Ecosystem Enhancement Program (EEP) easement 

through the State of North Carolina, acting as 300-foot water quality buffers. Management is 

limited in these areas. The property is bisected by Low Water Bridge Road (NC 1301), and the 

Uwharrie River flows through the middle from north to south (Figure 2).  U.S. Forest Service 

lands are adjacent to the north and west of the property (Figure 3).  

The Uwharrie River is well-buffered by forest at LWBP. The banks are fairly high, with 

moderate to steep bluffs in some places. The river bottom is rocky, with small rapids occurring 

every quarter mile. Elevation of the property ranges from 320 to 500 feet, descending down to 

the Uwharrie River, which forms a gorge through the center of the property. Three small 
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tributaries empty into the Uwharrie on this site: Crow Creek, Big Creek, and Horsepen Creek. 

Several other unnamed tributaries and intermittent streams also flow through the property.  

In the far southeast corner of the property, there is an abandoned quartz quarry. The pit of 

the quarry is approximately 100 feet deep from the top to the base (Figure 4). It was mined by 

Southern Aggregates from approximately 1967 to 1976 for white quartz (Boon Chesson, 

personal communication, February 14, 2013). Prior to this, the area appeared to be mixed 

hardwood forest. No information about former landowners or land use of the quarry parcel could 

be found at the Register of Deeds Office in Montgomery County.  

One of LTCNC’s goals for all fee owned properties is to eventually transfer them to 

formal public ownership, and that is likely the future of Low Water Bridge Preserve (LTCNC 

2009). However, it is uncertain when it would be transferred or if the entire property would be 

able to be transferred considering portions of it are under a State-owned EEP easement (Figure 

2). A secondary goal for this property is low impact recreation, such as hiking, birdwatching, 

fishing, canoeing, and kayaking. The Low Water Bridge is a popular place for kayakers and 

canoeists as a put-in (LTCNC 2009). 
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Figure 1: Map of LandTrust for Central North Carolina properties. 
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Figure 2: Map of Low Water Bridge Preserve. 
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Figure 3: Map of protected lands in the Uwharrie region.  

(source: LTCNC)

City of 
Troy 
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Figure 4: Quartz quarry on southwest corner of property. Red line in upper images indicates property boundary. 
Lower left picture taken from top of quarry; lower right picture taken from bottom of quarry.  

(source: LTCNC 2009)
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I. B. Significance and Purpose 

Low Water Bridge Preserve is an important property to LTCNC for many reasons. In 

2005, it was found by LTCNC to be of the highest conservation priority along the Uwharrie 

River based on river frontage, buffer quality, rare plants and animals, and other conservation 

factors (Cockman 2005).  The property is primarily composed of hardwood forests. Natural 

communities include Dry-Mesic Oak forests, Mesic Mixed Hardwood forests, and Piedmont 

Alluvial forests. Three loblolly plantations can be found on the property as well. A naturally 

significant Piedmont Monadnock forest lies just north of the property.  

Low Water Bridge Preserve links together four parcels of the Uwharrie National Forest 

and is considered a natural heritage area of county level significance (LTCNC 2009). The 

Uwharrie River itself is designated Nationally Significant Aquatic Habitat by the North Carolina 

Natural Heritage Program due to the presence of eight globally rare mussels (LTCNC 2009). It 

also has unique rivercane habitats, an abundant diversity of wildlife, and provides recreational 

amenities, like a new parking area and access ramps for boating and fishing. Uniquely, the site is 

home to a stand of Eastern white pines, a remnant of the last ice age. The quartz mine also 

provides management challenges. All of these factors combine to make the Preserve an ideal site 

for active management.  

I. C. Management Objectives 

The following objectives have been identified by LTCNC to guide the management of 

LWBP: 

• To protect and restore natural areas on the property. 
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• To enhance low-impact recreational and educational opportunities for the 

enjoyment of visitors and local residents. 

• To control exotic invasive plant species and restore native plant communities 

• To maintain a healthy forest containing a rich diversity of native tree and plant 

species. 

• To protect and minimize impacts to water quality.  

This plan has been formulated with these overall objectives in mind. With specific regard 

to LWBP, the plan’s primary goals are to provide detailed recommendations for the property’s 

unique features, including the loblolly plantations, Eastern white pines stand, recreational aspects, 

and the quartz quarry.  
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II. Materials and Methods 

II. A. Research Materials 

II. A. 1. Historical Information 

Research on the history of LWBP was conducted in order to provide better 

recommendations for habitat restoration and the quartz quarry. This information was gathered in 

Troy, North Carolina at the Montgomery County Library, the Soil and Water Conservation 

District, the Uwharrie Ranger District Office, and the Register of Deeds Office. Historical 

literature, deeds, and maps were all utilized to assess the historic vegetation and land use of the 

site.  

II. A. 2. Scientific Literature 

Contemporary scientific literature was consulted to create management recommendations 

for all aspects of the property, including habitat restoration techniques and invasive species 

control methods.  

II. B. Field Methods 

II. B. 1. Opportunistic Streamside Salamander Survey 

A salamander survey was conducted in May to August of 2012. Additional participants in 

the survey include Crystal Cockman (Uwharrie Conservation Specialist for LTCNC), and Paul 

Gerlach and Nora Morse (interns). The survey involved entering various streams on the site, 

searching for salamanders in the streams, recording encounters using a handheld GPS, taking 

pictures of each individual, and sending the pictures to Steve Hall, Landscape Ecologist for the 

Natural Heritage Program, and Jeff Beane, Collections Manager of Amphibians and Reptiles at 
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the North Carolina Museum of Natural Sciences, for identification. Casual encounters with other 

amphibians and reptiles were also recorded using a GPS and photographs were taken when 

possible. All data was compiled in ArcGIS.  

II. B. 2. Trail Tracking and Mapping 

All of the trails at LWBP were hiked during the summer of 2012 while using the tracking 

function on a handheld GPS to collect spatial data. This was done to assess the conditions of the 

trails and to gather records of the full extents of the trails for use in ArcGIS. The records can now 

be used internally or to create maps for recreational users.  

II. B. 3. Eastern White Pines Survey 

The stand of Eastern white pines in the northeast portion of the property was surveyed on 

July 12, 2012 with the help of Crystal Cockman, Boon Chesson (local landowner and forester), 

Paul Gerlach, and Nora Morse. Locations of each tree were recorded using a handheld GPS. 

Height and diameter at breast height measurements were taken for each tree. Ages were 

estimated for several of the trees by using an increment borer to take cores at breast height. All 

information was compiled in ArcGIS. 

II. B. 4. Loblolly Pine Plantation Examination 

On October 22, 2012, the three loblolly stands at LWBP were visited to determine the 

best management strategy for each stand. Crystal Cockman, Boon Chesson, Brooke Massa 

(Piedmont Land Conservation Biologist at NC Wildlife Resources Commission), John Isenhour 

(Technical Assistance Biologist at NC Wildlife Resources Commission), and Mark Lewis 
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(Herpetologist at NC Zoo) helped to visually assess the stands and provided advice. The access 

road to the northeastern stand was tracked using a handheld GPS and uploaded to ArcGIS.  

II. B. 5. Invasive Species Mapping 

Casual encounters with invasive species while conducting the three surveys described 

above were recorded using a handheld GPS. Extents of invasions were mapped in ArcGIS using 

the points as indicators of the edges of the extents. 
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III. Results and Interpretations 

III. A. Physical Attributes 

III. A. 1. Site History 

 Understanding the history of land-use at a site is necessary for making management 

recommendations. Recommendations can be historical targets if the site has been altered by 

human activity and was previously in a more natural state. However, recommendations may not 

always be historically based because the LandTrust has goals outside of simple restoration. 

Additional goals that may affect recommendations include biodiversity enhancement, education, 

and preservation of Piedmont region natural history.   

 The land-use history of LWBP appears not to have changed very drastically over the last 

70 years. Historical aerial photographs obtained from the Montgomery County Soil and Water 

Conservation District reveal that the majority of the property has been maintained in hardwoods 

since at least 1938. Some small fields were cleared as late as 1938, but eventually grew in as 

hardwood stands. Subsequently, no other fields were cleared on the property and it appears there 

was little land use change until 2000.  

Specifically, there was a large complex of agriculture fields along Low Water Bridge 

Road at the western edge of the property beginning in at least 1938. It had mostly grown in by 

1956. Additionally, there was a large set of agricultural fields in the northeast parcel of the 

property which existed for at least 40 years beginning in 1938, although it grew smaller in size 

between 1938 and 1956. The remnants of this field can still be seen today, as it was left to grow 

into hardwoods when the stand around it was cut and planted in loblolly in 2000-01. This cut was 
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part of the most major lasting change on the property: three stands of hardwoods were clear-cut 

in 2000 and planted in loblolly pine in 2001 by the previous landowners. 

  Because LWBP is composed of several parcels, tracing the deed-owners into the past is 

complex and difficult. Little information about land-use can be gleaned from the deeds. The 

deeds for one parcel east of the Uwharrie River could be traced back to 1873. A list of the non-

digitized deeds mentioning LWBP lands can be found in Appendix A. 

III. A. 2. Soils and Topography 

 Typical elevations at LWBP range from 320 to 500 feet above sea level. The peak 

elevation is 680 feet above sea level at the top of the quartz quarry. The terrain can be quite steep 

in some places, particularly along streams and the Uwharrie River (see Appendix B). Slopes can 

get above a 25% grade in the steepest areas.  

 The majority of the soils on LWBP are of the Badin-Tarrus complex. The soils of this 

series are deep, well drained, and moderately permeable (USDA 2000 & 2010). They are formed 

from weathering of fine-grained metavolcanic rocks in the Carolina Slate Belt. The Badin-Tarrus 

complex soils are characteristic of upland areas in the Piedmont, and they are associated with 

mixed hardwood and pine forests, as well as agricultural cultivation (USDA 2000 & 2010). 

Other soils at LWBP are closely related to the Badin-Tarrus complex series.  

III. B. Ecological Considerations 

III. B. 1. Forest Composition and Structure 

The property is mostly composed of hardwood forests (Figure 5). There is no evidence of 

recent fire, and the abundance of red maple and yellow poplar indicate that there has been a lack 
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of fire even though oak-hickory forest would burn naturally (LTCNC 2009). Three loblolly pine 

plantations are the only areas where hardwoods do not dominate.   

Figure 6 is a hand drawn historic map recovered by the US Forest Service. It includes the 

portion of LWBP that is west of the Uwharrie River. The map shows sawdust piles in the parcel 

south of the Low Water Bridge Road. This is evidence of harvesting. It appears that the parcel 

has been high-graded. This is a harvesting method that removes the most valuable trees in a 

stand without regard for the future quality or value of the forest. It has left the stand extremely 

dense with small stems. Average diameter at breast height of the canopy trees in this stand is 10-

12” (LTCNC 2009). The largest trees are 14-16” (LTCNC 2009). This area needs little active 

management and should be left to mature. As described by the self-thinning law, the stand will 

naturally thin itself out as the trees get larger and compete for space, nutrients, and light (Peet & 

Christensen 1987).   

The forest north of Low Water Bridge Road shows only a few sawdust piles. This portion 

of the property, along with the hardwood forest east of the Uwharrie River, has larger, higher 

quality hardwoods, which confirms that less harvesting occurred in this area. Average diameter 

at breast height of canopy trees in these mature stands is 12-14” or larger, with some trees 

reaching sizes of 20-24” (LTCNC 2009). These areas need little active management.  

Figure 6 also shows a few fields west of the Uwharrie River (marked with “F”). The field 

adjacent to the road and close to the edge of the property is currently planted in loblolly. The 

other fields have grown back in hardwoods.   

During Mike Schafale and Scott Pohlman’s site survey for the Natural Heritage Program 

in 2007, three mature natural communities were identified to exist in significant stretches across 

the property: Dry-Mesic Oak-Hickory Forest, Mesic Mixed Hardwood Forest (Piedmont 
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subtype), and Piedmont/Low Mountain Alluvial Forest (LTCNC 2009). A small area of 

Piedmont/Coastal Plain Heath Bluff also exists (Figure 5). Descriptions from the Heritage 

Program site survey report can be found in Appendix C. Official, general descriptions of these 

four community types can be found in Appendix D for reference. 
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Figure 5: Natural community types at Low Water Bridge Preserve.
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Figure 6: Map of Eldorado Township, Montgomery County, June 1934. Portion of Low Water 

Bridge Preserve outlined in red.  
Legend:   sawdust pile 

 
(Source: Field work by D.E.B. for Pisgah National Forest, Uharie Unit (sic), 1934). 
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III. B. 2. Streamside Salamander Survey 

 Declines in amphibian populations worldwide have led to a push for more extensive 

monitoring among scientists (Jung et al. 1998). Salamanders are important indicators of water 

quality and overall environmental health because of their susceptibility to environmental 

degradation (Bishop & Hass, 2009).  They are especially sensitive to acidification, drought, soil 

and water contaminants, and habitat alteration. Salamanders are an important factor in food webs, 

ecosystem energy flow, and nutrient cycling (Jung et al. 1998).  

Salamanders are very difficult to monitor because their occurrences depend greatly on the 

seasons and weather (Jung et al. 1998). They are also very evasive and do not vocalize. It is 

difficult to estimate population sizes because undercounting is difficult to account for statistically 

(Jung et al. 1998). Undercounting occurs because some of the individuals present will not be 

detected during a survey because they are underground, missed by observers, or otherwise not 

detected. Population sampling can be categorized as (from Jung et al. 1998): 

1. population index: the number of individuals counted in the area; easy to collect but 

only counts a portion of the actual population 

 or  

2. adjusted population estimate: estimates the “true” population based on capture-

recapture or other methods; labor-intensive but takes undercounting into account  

Adjusted estimates are very difficult because of low recapture probabilities and 

inadequate marking techniques (Jung et al. 1998).  

In the 2005 EEP Tract Evaluation, it was noted that LWBP could support salamander 

breeding and that survey work was needed to confirm this possibility. Therefore, from May to 
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August of 2012, a brief streamside salamander survey was conducted at LWBP. The goals of the 

survey were to confirm the presence of salamanders and obtain a baseline species richness.  

Salamanders were searched for during the day under natural cover objects. Each stream 

on the property was surveyed. Due to the goals of the survey, the evasive nature of salamanders, 

and improbability of detection, rocks and other natural objects were overturned along the streams 

as far as was possible by the observers. Detections were recorded with a handheld GPS and 

photographs were taken when possible for subsequent identification. Other encounters with 

herpetofauna along trails, roads, and streams were recorded using a GPS. Results are presented 

below in Table 1 and Figure 7. The most common species were northern dusky and southern 

two-lined salamanders. Adults were not encountered as often as larvae and juveniles. 

When and if the resources become available, it would be beneficial to conduct a proper 

adjusted population estimate survey at LWBP. Individual salamanders could be marked using 

visible implant fluorescent elastomers (Hutchens & DePerno 2009). Capture-recapture 

techniques could then be used to adjust the population estimate for undercounting. Subsequently, 

population changes could be tracked over time. Although LTCNC alone does not have the 

personnel or time needed for such a project, interns or Master’s degree students could do the 

surveying.  

It would also be beneficial to survey at multiple times of the year, especially in the spring 

or fall. The summer months are not the best time for surveying. Few Piedmont salamander 

species breed during the summer, and their behavior is generally more subdued and secretive 

during the hot summer months. Additionally, ephemeral ponds are dry during the summer, so 

species that use those habitats are less likely to be found. This contributes to why salamanders 
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were only found in streams during the summer of 2012 survey.  Below is a list of Piedmont 

salamander species, their mating seasons, and their breeding habitat preferences (Table 2).  

Additionally, other survey methods could be used to get a better estimate of species 

richness of herpetofauna at LWBP. Every species has characteristics that make it more likely to 

detected by one survey method over another, so using a variety of techniques increases the 

likelihood of detecting more species than using just one method alone (Hutchens & DePerno 

2009). The best results would be obtained using multiple survey methods including drift fences, 

coverboards, funnel traps, auditory surveys, opportunistic encounters, and aquatic funnel traps 

(Hutchens & DePerno 2009).  
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Table 1: Amphibians and reptiles found at Low Water Bridge Preserve during the summer of 2012. 

Species	   Latitude	   Longitude	   Date	   Common	  Name	   Comments	  

Terrapene	  c.	  carolina	   35.4818	   -‐80.0033	   02-‐AUG-‐12	  	   Eastern	  box	  turtle	   	  

Pseudemys	  concinna	   35.4860	   -‐80.0022	   27-‐JUL-‐12	  	   River	  cooter	   	  

Sceloporus	  undulatus	   35.4894	   -‐80.0155	   23-‐MAY-‐12	   Eastern	  Fence	  Lizard	   Male	  

Carphophis	  amoenus	   35.5006	   -‐80.0114	   23-‐MAY-‐12	  	   Worm	  Snake	   	  

Eumeces	  inexpectatus	   35.5004	   -‐80.0103	   23-‐MAY-‐12	  	   Southeastern	  Five-‐lined	  Skink	   	  

Bufo	  fowleri	   35.4913	   -‐80.0153	   23-‐MAY-‐12	  	   Fowler's	  Toad	   	  

Unknown	   35.4916	   -‐80.0084	   23-‐MAY-‐12	  	   Unidentified	  salamander	   	  

Eurycea	  cirrigera	   35.4916	   -‐80.0087	   23-‐MAY-‐12	  	   Two-‐lined	  Salamander	   Larva	  

Eurycea	  cirrigera	   35.4915	   -‐80.0087	   23-‐MAY-‐12	  	   Two-‐lined	  Salamander	   Larva	  

Desmognathus	  fuscus	   35.4918	   -‐80.0083	   23-‐MAY-‐12	  	   Northern	  Dusky	  Salamander	   Juvenile	  

Desmognathus	  fuscus	   35.5054	   -‐79.9947	   12-‐JUL-‐12	  	   Northern	  Dusky	  Salamander	   Juvenile	  

Rana	  palustris	   35.5038	   -‐79.9972	   12-‐JUL-‐12	  	   Pickerel	  Frog	   	  

Terrapene	  c.	  carolina	   35.4957	   -‐79.9971	   18-‐JUL-‐12	  	   Eastern	  box	  turtle	   	  

Terrapene	  c.	  carolina	   35.5019	   -‐80.0017	   12-‐JUL-‐12	   Eastern	  box	  turtle	   	  

Eurycea	  cirrigera	   35.4968	   -‐80.0064	   09-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Larva	  

Eurycea	  cirrigera	   35.4968	   -‐80.0063	   09-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Larva	  

Eurycea	  cirrigera	   35.4968	   -‐80.0064	   09-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Adult	  

Pseudemys	  concinna	   35.4891	   -‐80.0065	   09-‐JUL-‐12	  	   River	  cooter	   	  

Desmognathus	  fuscus	   35.4764	   -‐80.0134	   10-‐JUL-‐12	  	   Northern	  Dusky	  Salamander	   Juvenile	  

Eurycea	  cirrigera	   35.476	   -‐80.0133	   10-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Larva	  

Unknown	   35.4805	   -‐80.0122	   18-‐JUL-‐12	  	   Unidentified	  salamanders	   10	  individuals,	  larvae	  

Desmognathus	  fuscus	   35.5055	   -‐79.9946	   12-‐JUL-‐12	  	   Northern	  Dusky	  Salamander	   Juvenile	  

Sceloporus	  undulatus	   35.4870	   -‐80.0096	   18-‐JUL-‐12	  	   Eastern	  Fence	  Lizard	   	  

Eumeces	  inexpectatus	   35.5049	   -‐79.994	   12-‐JUL-‐12	  	   Southeastern	  Five-‐lined	  Skink	   	  

Eurycea	  cirrigera	   35.5054	   -‐79.9946	   12-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Larva	  

Eurycea	  cirrigera	   35.4805	   -‐80.0123	   18-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Larva	  

Eurycea	  cirrigera	   35.5054	   -‐79.9946	   12-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Larva	  

Desmognathus	  fuscus	   35.4805	   -‐80.0121	   18-‐JUL-‐12	  	   Northern	  Dusky	  Salamander	   Juvenile	  

Eurycea	  cirrigera	   35.5054	   -‐79.9947	   12-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Adult	  

Eurycea	  cirrigera	   35.5053	   -‐79.9947	   12-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Larva	  

Eurycea	  cirrigera	   35.4806	   -‐80.0121	   18-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Larva	  

Desmognathus	  fuscus	   35.4806	   -‐80.0121	   18-‐JUL-‐12	   Northern	  Dusky	  Salamander	   Juvenile	  

Eurycea	  cirrigera	   35.5053	   -‐79.9947	   12-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Larva	  

Eurycea	  cirrigera	   35.4805	   -‐80.0122	   18-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Larva	  

Unknown	   35.5055	   -‐79.9947	   12-‐JUL-‐12	  	   Unidentified	  salamanders	   2	  individuals,	  larvae	  

Eurycea	  cirrigera	   35.4806	   -‐80.0122	   18-‐JUL-‐12	  	   Two-‐lined	  Salamander	   Adult	  

Unknown	   35.4806	   -‐80.0122	   18-‐JUL-‐12	  	   Unidentified	  salamander	   	  

Unknown	   35.4807	   -‐80.0122	   18-‐JUL-‐12	  	   Unidentified	  salamander	   	  

Terrapene	  c.	  carolina	   35.4861	   -‐80.0067	   28-‐MAY-‐09	  	   Eastern	  box	  turtle	   	  

Unknown	   35.4807	   -‐80.0122	   18-‐JUL-‐12	  	   Unidentified	  salamander	   	  

Unknown	   35.4806	   -‐80.0122	   18-‐JUL-‐12	  	   Unidentified	  salamander	   	  
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Unknown	   35.5053	   -‐79.9947	   12-‐JUL-‐12	   Unidentified	  salamander	   	  
Unknown	   35.4805	   -‐80.0122	   18-‐JUL-‐12	  	   Unidentified	  salamander	   	  
Unknown	   35.4803	   -‐80.0121	   18-‐JUL-‐12	  	   Unidentified	  salamander	   	  

 

 

Figure 7: Herpetofauna detected at Low Water Bridge Preserve during May-August 2012.
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Table 2: Salamander species of the Piedmont (Uwharrie region).  

Scientific Name Common Name Mating Season Breeding Habitat 

Ambystoma opacum Marbled  September-November 1 Vernal pools or shallow depressions 1 

Ambystoma maculatum Spotted  Late winter to early spring 2 Vernal pools 2 

Eurycea cirrigera Southern two-lined  Late spring 3 Streams, seeps, pools, ditches 3 

Eurycea guttolineata Three-lined Fall and winter 4 Streams and seeps 4 

Desmognathus fuscus Northern dusky Spring and fall; eggs deposited 
in summer 5 

Streams 5 

Plethodon cylindraceus White-spotted slimy Fall; eggs deposited in spring 6 Hardwood forests: rotting logs, rock 
crevices 7 

Hemidactylium scutatum Four-toed Fall; eggs deposited in spring 8 Under moss or rotted wood along 
edges of vernal pools 8 

Pseudotriton montanus Mud Fall 9 Underground cavities or aquatic 
recesses 9 

Pseudotriton ruber Red June-September; eggs deposited 
in late fall or early winter 10 

Streams or springs 10 

Notophthalmus 
viridescens 

Red-spotted newt Late winter to early spring 11 Submerged vegetation in still or 
slow-moving water 12 

1 Massachusetts Division of Fisheries & Wildlife 2007. 
2 Stout & Hammond 2007. 
3 [1] Willson et al. n.d. 

4	  Slone n.d. 

5 Edwards 2009.  

 6 Pauley n.d. 
7 Hammerson 2004. 
8 Meyer 2008. 

9 [2] Willson et al. n.d. 
10  Endangered Species Working Group n.d. 
11 Anonymous 2007. 

12 [3] Willson et al. n.d. 
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III. B. 3. Other Species of Interest 

III. B. 3. a. Rare Mussels of the Uwharrie River 

A large mussel population indicates good water quality. Mussels themselves are natural 

water filters and are known to improve water quality. The Uwharrie River is home to eight 

globally rare mussels, six of which are State Threatened or Endangered. Table 3 below lists the 

species of concern. 

Several of these mussels have been found around Low Water Bridge (Figure 8). 

Occurrences recorded by the NC Natural Heritage Program include one historic record of 

Atlantic Pigtoe, eight live Eastern Lampmussels, at least one occurrence of Notched Rainbow, 

and nine live and one dead Carolina Creekshells. Due to the presence of these State-protected 

mussels, they must be considered in any management recommendations that have impacts on the 

Uwharrie River habitat. This means that any operation that would threaten their habitat would 

have to be abandoned or altered so it would not interfere with their perpetuation.  
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Table 3: Threatened and Endangered Mussels of the Uwharrie River (adapted from Unger et al. 
2005). 

Scientific Name Common Name State Status Federal Status 

Alasmidonta  
varicose  

Brook Floater Endangered Federal Species of Concern 

Fusconaia masoni Atlantic Pigtoe Endangered Federal Species of Concern 

Lampsilis radiata 
conspicua 

Carolina Fatmucket Threatened -- 

Lampsilis radiate 
radiate 

Eastern Lampmussel Threatened -- 

Strophitus undulates Squawfoot Threatened -- 

Villosa constricta Notched Rainbow Special Concern -- 

Villosa delumbis Eastern Creekshell Significantly Rare -- 

Villosa vaughaniana Carolina Creekshell Endangered Federal Species of Concern 
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Figure 8: Rare mussel occurrences at Low Water Bridge Preserve. 
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III. B. 3. b. Invasive Species 

The U.S. Forest Service (n.d.) defines the term invasive species as “a species that is non-

native to the ecosystem… and whose introduction causes or is likely to cause economic or 

environmental harm or harm to human health.” Thousands of invasive plants and animals have 

established across the United States, and they are displacing native species and degrading 

ecosystems. The U.S. Forest Service (n.d.) estimates that invasive species cost the American 

public $137 billion in damage, loss, and control each year. Additionally, the ecological and 

cultural losses of native flora and fauna that are displaced by invasive species cannot be 

calculated. 

Three species of exotic invasive plants are problematic at LWBP: Japanese stiltgrass, 

Chinese lespedeza, and tree of heaven. These species threaten the establishment and livelihood 

of native grasses, sedges, forbs, shrubs, and other plants. Fortunately, Chinese privet (Ligustrum 

sinense) has not been found on the property. This exotic invasive plant is prolific elsewhere in 

North Carolina, and could cause large-scale ecosystem modification if it established along the 

Uwharrie River.  
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IV. Management Recommendations 

 Because LWBP is home mainly to mature hardwood forest, intensive management is not 

necessary for most of the property. The forest provides many ecosystem services, including 

natural water purification zones and high quality wildlife habitat.  

IV. A. Recreation at Low Water Bridge Preserve 

Low Water Bridge is a popular area for low impact recreation, such as hiking, 

birdwatching, fishing, canoeing, and kayaking. Recreation is limited during deer hunting season 

(approximately September through December). Hunting clubs lease the property during this time 

for the exclusive opportunity to hunt on the land. The clubs that lease the site may change over 

time, but the leases always exclude 8-acres around the bridge for safety reasons.  

LTCNC partnered with the N.C. Wildlife Resources Commission in spring 2012 to 

construct two river access ramps, one upstream and one downstream of Low Water Bridge, and a 

parking lot with a designated handicapped parking space. The river access ramps are solely 

accessible to small watercraft that can be carried to and from the water’s edge.  

IV. A. 1. Trail Maintenance 

A network of trails covers LWBP, as seen in Figure 9. The trails are currently maintained 

by the hunt clubs that lease the site.  Hunt club members keep the trails clear, and most of the 

trails are in excellent condition. Erosion has not been a problem, except on the trail leading to the 

top of the quartz quarry in the far southwest corner of the property. This trail can be fixed 

depending on what is done with the quarry (discussed further in section IV. E.).  

It is conceivable that the LandTrust may decide to discontinue leasing the property for 

hunting in order to provide a more recreation-focused site. In that event, there is a possibility to 
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keep the trails maintained through a Volunteer Steward Program. This program is still in the 

beginnings of conception at LTCNC. The primary goal would be to establish core volunteers 

assigned to each of LTCNC’s protected properties. The volunteers would do regular basic 

maintenance of the properties and informally (or possibly formally) monitor for land use changes 

or easement violations. Additionally, they could help with the removal of trash that was illegally 

dumped on the site many years ago (also shown in Figure 9). 
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Figure 9: Trail network at Low Water Bridge Preserve.  
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IV. A. 2. Gold Suction Dredging 

Gold panning and suction dredging are popular activities in the Uwharrie River. The Low 

Water Bridge access area provides a convenient place for amateur gold prospectors to search for 

gold in the riverbed. Gold panning is a relatively non-invasive technique used to “wash” the gold 

particles from the other substrate.  

To reach gold that is not immediately on the surface of the riverbed, some prospectors 

use suction dredgers. The dredgers pull sediments from the streambed, filter out the gold pieces, 

and release the leftover gravel back into the water (Henderson 2011). They disturb the streambed 

significantly, and could negatively impact the rare mussels that inhabit the Uwharrie River. The 

mussels can die if they are unable to resettle in the sediment after they have been put through a 

dredger. The dredgers can also kill other aquatic life, such as insects and fish eggs (Henderson 

2011). Suction dredging is prohibited on U.S. Forest Service land for these reasons (LTCNC 

2009). Due to the significant aquatic habitat provided by the Uwharrie River, the EEP easement 

that is designed to protect water quality and ecologically important streams, and the amount of 

recreational gold prospecting that occurs at Low Water Bridge, the LandTrust has banned suction 

dredging at LWBP. However, it still occurs and LTCNC would like ways to enforce the rule 

against it.  

Deterring the use of suction dredgers is difficult for several reasons. Most of the amateur 

prospectors are not local residents (Stewardship Committee, LTCNC meeting, February 7, 2013); 

therefore, holding a community meeting about the issue would not be effective.  

A publication that is commonly used by amateur prospectors is called “Gold in North 

Carolina” (Carpenter III 1993). This pamphlet provides information about gold prospecting 

techniques and the best areas in the State to look for gold (cover shown below in Figure 10). On 

page 20, it says, “Streams draining known gold-producing areas are the most logical sites for 
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panning. Such streams as… the Uwharrie River in Montgomery County… are good places to try 

panning.” It later says that “additional equipment such as portable dredges… can be used when 

larger volumes of material are being worked,” and gives information on how to make and 

operate such dredges. The LTCNC Stewardship Committee believes that this is leading people to 

LWBP to suction dredge for gold (LTCNC meeting, February 7, 2013). 

 

Figure 10: Cover of “Gold in North Carolina” information circular. 
(source: http://www.amazon.com/GOLD-NORTH-CAROLINA-Geological-

Information/dp/images/B0025NQ4HI) 
 

One of the most important steps LTCNC can take to deter suction dredging at LWBP is 

to take more frequent site visits and speak with any prospectors who are suction dredging. This is 

not very convenient, as LWBP is more than 20 miles from the nearest LandTrust office. 

Nonetheless, driving through the property whenever possible, such as when a staff member is 
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visiting properties nearby, would be the best way to catch dredge operators. Additionally, if the 

Volunteer Steward Program is implemented, volunteers for LWBP would be able to help with 

the monitoring of prospecting activity and could possibly help to deter dredge operators.  

Placing warning signs at the kiosk next to the downstream boat access ramp, shown in 

Figure 11, may help to deter some prospectors who do not know that suction dredging is not 

allowed on the property. They might be more inclined to simply pan for gold if they read that 

they are not allowed to dredge due to the rare mussel habitat. Additionally, placing a notice 

prominently on the LandTrust’s website might attract the attention of some prospectors who 

happen to visit the website.  

 

Figure 11: Information kiosk at Low Water Bridge Preserve. 

IV. B. Invasive Species Control 

Exotic invasive species present a major threat to biodiversity. Given their extent in 

LWBP, invasive species control must be a priority if other management objectives are to succeed. 
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Three exotic invasive species were considerably established at LWBP during the summer 

of 2012: Japanese stiltgrass (Microstegium vimineum), tree of heaven (Ailanthus altissima), and 

Chinese lespedeza (Lespedeza cuneata). The invasive species were mainly found in disturbed 

areas, such as along trails and roads, and in the case of Japanese stiltgrass, in the floodplain of 

the Uwharrie River. A map of the most problematic areas of invasive species establishment can 

be seen below in Figure 12. This map does not show the full extent of the invasive species 

problem at LWBP, but rather shows the areas that were found to be the largest and/or most 

obvious.
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Figure 12: Major areas of invasives establishment at Low Water Bridge Preserve. 

 



	   42	  

IV. B. 1. Japanese Stiltgrass (Microstegium vimineum) 

Japanese stiltgrass, also known as Nepalese browntop, is a shade-tolerant annual grass 

that grows well in disturbed places, such as alluvial floodplains and along streamsides, roads, 

and trails. Being flood tolerant, its seeds can be dispersed via water, allowing it to easily 

establish along flood-scoured riverbanks (Miller 2003). A prolific seeder, each plant can produce 

100 to 1,000 seeds that can remain viable for 3 or more years (Miller 2003; NC State n.d.). It is a 

colonial grass that roots when stem nodes touch the ground during the summer and fall 

(Swearingen 2008). It often grows in dense patches, which makes it difficult to remove and 

displaces native species. It also may change soil chemistry, which can prevent other species from 

establishing (Swearingen 2008). It can easily adapt physiologically to withstand low-light or 

low-nutrient levels. It has no known value as for wildlife (NC State n.d.). White-tailed deer may 

inadvertently assist its invasion; they are known to feed on native plant species while avoiding 

stiltgrass, and spread seeds that hitchhike on their fur (Swearingen 2008).  

Management strategies (adapted from Miller et al., 2003): 
• Apply herbicide and mowing treatments to stop seed production. 
• Hand pulling alone or hand pulling followed by a summer herbicide application 

result in the most plant diversity compared to broadcast glyphosate treatments, while 
control and diversity will only be maintained with repeated hand pulling. 

• Treat when new plants are young to prevent seed formation, and be aware that early 
summer self-pollinated seeds are hidden inside the leaf sheaves. 

• Clean shoes, clothes, dogs, and equipment of tiny seeds before leaving infested areas. 
• Infestations result in a widespread and dense layer of fine fuels in winter that can 

result in intense fires causing damage to native plants. Prescribed burning can 
promote spread of existing infestations.  

 
Recommended control procedures (adapted from Miller et al., 2003 and Swearingen, 2008): 
• For extensive infestations, apply a glyphosate herbicide as a 0.5- to 2-percent 

solution in water (2 to 8 ounces per 3-gallon mix) in early summer. Roundup Pro is 
surfactant-loaded, so no additional surfactant is needed. The surfactant is not lethal to 
amphibians and aquatic invertebrates like the surfactant in Roundup Classic. Be 
careful to avoid non-target plants, as glyphosate is a non-specific herbicide that will 
kill or damage almost any herbaceous plant it contacts and possibly some woody 
plants.  

• Apply pre-emergent herbicide imazapic (active ingredient in Plateau or Journey 
herbicides) in summer for situations that require more selective control and less 



	   43	  

impact on associated plants (hand weeding a month prior to these treatments will 
increase control and revegetation diversity). For maximum selectivity, apply 4 oz. per 
acre using backpack sprayers. It can be applied continually through germination and 
throughout the summer during its peak growth. No surfactant is necessary for pre-
emergent applications. As germination nears, begin to add ¼% non-ionic surfactant 
to the mixture. Imazapic is foliar and soil active, so it is effective in the least amount 
of applications but may damage non-target plants within the treatment zone via root 
uptake. 

• Repeat treatments for several years to control abundant germinating seeds. Mowing 
or pulling just before seed set will also prevent seed buildup in the soil seed bank. An 
early summer seed crop is hidden inside the leaf sheaves. 

 

IV. B. 2. Tree of Heaven (Ailanthus altissima) 

Tree of heaven is a deciduous tree originally from Eastern China. It was introduced to the 

US in 1784 for ornamental purposes. It grows rapidly and forms dense stands. It is shade and 

flood intolerant, but grows well in sunny, well-drained areas, such as along roads and trails 

(Miller 2003). It is allelopathic, meaning that it releases a toxin into the ground through its roots 

which suppresses the growth of other plants (Miller 2003). It establishes by using root sprouts, 

and its seeds are dispersed by both wind and water. Trees as young as 2 or 3-years old can 

produce viable seeds (Miller 2003).  

Management strategies (adapted from Miller et al., 2003): 
• Target female seed-producing plants. 
• Treat when new plants are young to prevent seed formation. 
• Cutting and pulling treatments result in abundant surface root sprouts and should not 

be used without herbicide treatments. 
 

Recommended control procedures (excerpted from Miller et al., 2003): 
• Large trees. Make stem injections and then apply Garlon 3A when safety to 

surrounding vegetation is desired, or Pathway* or Arsenal AC* in dilutions and cut-
spacings specified on the herbicide label (midsummer best, late winter somewhat less 
effective). For felled trees, apply the herbicides to stem and stump tops immediately 
after cutting. Also, ORTHO Brush-B-Gon, Enforcer Brush Killer, and Vine-X are 
effective undiluted for treating cut-stumps and available in retail garden stores (safe 
to surrounding plants). 

• Saplings. Apply as basal sprays in mixed in a labeled basal oil product, vegetable oil 
or mineral oil with a penetrant, or fuel oil or diesel fuel (where permitted) using 
Garlon 4 as a 20-percent solution (5 pints per 3-gallon mix) when safety to 
surrounding vegetation is desired; or Stalker* as a 6- to 9-percent solution (1.5 to 2 
pints per 3-gallon mix). 
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• Seedlings and saplings. Thoroughly wet all leaves with one of the following 
herbicides in water with a surfactant (July to October): Arsenal AC* as a 0.75-
percent solution (3 ounces per 3-gallon mix); Arsenal PowerLine* as a 1.5-percent 
solution (6 ounces per 3-gallon mix); Krenite S as a 15-percent solution (58 ounces 
per 3-gallon mix); Escort XP* at 1 ounce per acre; or when safety to surrounding 
vegetation is desired, Garlon 4 as a 1- to 2-percent solution (4 to 8 ounces per 3-
gallon mix) or Garlon 3A as a 2-percent solution (8 ounces per 3-gallon mix). 
* Nontarget plants may be killed or injured by root uptake.  

 
Management and control notes (adapted from Miller et al., 2003): 

Garlon herbicides are mainly foliar active, but they have some soil activity at high rates or 
when mixed with oils. Applying herbicides with soil activity can damage desirable plants when 
their roots are present in the treatment zone or when herbicides move downslope to untreated 
areas following heavy rainfall. Garlon 4 can volatilize or vaporize at high temperatures, and its 
residues can move by air currents to affect surrounding plants; therefore, avoid application of this 
herbicide on days when temperatures are greater than 80 F. Avoid applications when rainfall is 
anticipated, unless soil activation is needed. Consult the label for the rainfast period. Delay 
applications during severe drought because herbicides are not as effective when plants go into 
stress dormancy during dry periods.   

Minimizing damage to desirable plants also can be achieved by making applications when 
they are dormant. For example, apply basal sprays to the bark of invasives in late winter before 
most other plants emerge. Remember that desirable woody plants can be damaged through 
transfer of herbicides by root exudates following stem injection and cut-treat treatments, or when 
soil-active herbicides wash off treated stems. Damage to surrounding native plants can be 
minimized with care and forethought during planning and application. 
	  

IV. B. 3. Chinese Lespedeza (Lespedeza cuneata) 

Chinese lespedeza, also known as sericea lespedeza, is a perennial leguminous forb that 

can grow 3 to 6 feet in height. It occupies forest openings in anywhere from dry upland woods to 

moist savannas, as well as old fields and along roads and trails (Miller 2003). It is flood tolerant. 

It forms dense stands that prevent other plants from establishing and limit their soil access. It has 

a low seed germination rate, but the seeds remain viable for decades (Miller 2003). Therefore, it 

is very difficult to eradicate. In the past, some government programs supported its planting for 

erosion control.  

Management strategies (adapted from Miller et al., 2003): 
• Pull, cut, and treat when seeds are not present. 
• Manually pull when soil is moist to ensure removal of all roots. 
• Prescribed burning can promote spread of the infestation margins and mowing will 

increase stem density and canopy cover. 
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• Suppressing can be accomplished by fertilization of nutrient poor soils. 
• Sparingly eaten by most livestock when the plant is young and by goats when the 

plant is mature, while special varieties have been bred for livestock consumption. 
 

Recommended control procedures (excerpted from Miller et al., 2003): 
• Thoroughly wet all leaves with one of the following herbicides in water with a 

surfactant (July to September): Garlon 4 as a 2-percent solution (8 ounces per 3-
gallon mix), Escort XP* at three-fourths of an ounce per acre (0.2 dry ounce per 3-
gallon mix), Transline* † as a 0.25-percent solution (1 ounce per 3-gallon mix), a 
glyphosate herbicide as a 2-percent solution (8 ounces per 3-gallon mix), or Velpar 
L* as a 2-percent solution (8 ounces per 3-gallon mix). 

• Mowing 1 to 3 months before herbicide applications can assist control. 
* Nontarget plants may be killed or injured by root uptake. 
† Transline controls a narrow spectrum of plant species. 

 
IV. C. White Pine Protection and Propagation 

IV. C. 1. Eastern White Pine (Pinus strobus) 

  As seen below in Figure 13, Eastern white pine is a species typically found in cool and 

humid climates in eastern North America. They thrive in moist areas and on well-drained, sandy 

soils (Wendel & Smith n.d.). It has intermediate tolerance of shade, and competition can be a 

major impediment to its estalishment and growth (Wendel & Smith n.d.). 

 

Figure 13: Range of Eastern white pine (Pinus strobus).  
(source: http://www.na.fs.fed.us/pubs/silvics_manual/volume_1/pinus/strobus.htm) 
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Wendel and Smith (n.d.) say, “Normally 3 to 5 years are required for white pine to 

become established, and if the pines are released 5 to 10 years later, a high proportion outgrow 

the competing vegetation.” This point could have implications for how LTCNC manages its 

white pine stand.  

IV. C. 2. LWBP Eastern White Pines Description and Management Considerations 

A stand of 32 mature Eastern white pines exists on a northeast-facing slope in the 

northeast quadrant of the Low Water Bridge property, as seen in Figure 14. It lies within the EEP 

easement boundary. It is the southernmost stand of Eastern white pines in the North Carolina 

Piedmont (Bruce A. Sorrie, personal communication, December 16, 2012). The average height 

of the trees is 58 ft tall with a range 0.5 to 110 ft. Diameter at breast height (dbh) averages 8.9 in 

with a range of 0.3 (diameter at basal height) to 23.2 in. Based on several cores taken in a July 

2012 survey, the growth rate appears to be slowing in recent years. The largest tree was more 

than 80 years old. Heights and dbh measurements for each tree can be found in Appendix E. 

The stand sits on Badin-Tarrus complex soil (BdE) with 25 to 45% slopes. This type of 

soil is well drained, and has moderately fine texture to moderately coarse texture (USDA 2000 & 

2010). It has a moderate infiltration rate when thoroughly wet and a moderate rate of water 

transmission. Understory and codominant species include red maple, mountain laurel, flowering 

dogwood, ironwood, Virginia pine, white oak, and bitternut hickory. 

The stand is thought to be a remnant of the last ice age. LTCNC would like to maintain 

this unique stand and encourage new growth if possible. There is little regeneration in the stand 

currently. Only one tree was found that was less than 10 years old. This low rate of regeneration 

is likely in part due to deer browsing, which prevents the seedlings from reaching a mature stage 
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when they are no longer at risk of being eaten. A light or nutrient limitation may also contribute 

to the low rate of regeneration.  

 It is uncertain whether the white pines have a unique gene pool which is adapted to the 

warmer conditions of the Piedmont, or if they have the same genetic make-up as montane white 

pines and are barely surviving on the slope at LWBP. Experimentation has shown differences in 

the following traits based on the latitude of the seed source: stratification requirements for 

germination; needle morphology and anatomy; effects of temperature and photoperiod on 

breakage of dormancy; effects of light intensity and night temperature on height growth; and 

frost hardiness (Mergen 1963). If the trees at LWBP are in fact a relict of the last ice age, they 

are likely uniquely adapted to the climatic conditions of the Piedmont.  

There is another stand of Piedmont Eastern white pines at the Triangle Land 

Conservancy’s (TLC) White Pines Preserve in Chatham County. TLC believes they are a 

remnant from the last ice age (Halley 2004). It would be useful to conduct genetic testing on both 

sets of pines to compare their gene pools. TLC has harvested cones and raised white pine 

seedlings in a nursery with the intention of planting them on their site as well as harboring them 

in another location for safekeeping (Halley 2004). If the pines are closely related to the pines at 

LWBP, their seedlings could be a source of new growth for LWBP, and LWBP could serve as 

another refuge for TLC’s white pines. However, until genetic testing can be completed to 

determine relatedness, seeds from other sources cannot be planted in the stand for fear of losing 

the genetic distinctiveness of the LWBP pines. 
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Figure 14: Eastern white pines stand at Low Water Bridge Preserve.
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IV. C. 3. Recommendations for Protecting and Propagating White Pines 

One of the most important steps LTCNC can take in protecting its Eastern white 

pines is placing paper bud caps over the terminal buds of seedlings. This will discourage 

the deer from eating the terminal buds. As long as the terminal bud remains undamaged, 

a tree will continue to grow vertically even if most of the rest of the needles have been 

browsed (Barnacle 1997).  

Paper bud caps are low-cost, environmentally friendly, and simple to affix. A 

small piece of paper must be stapled tightly around the terminal bud cluster, as shown in 

Figure 15 below. The paper must be lightweight, such as regular office photocopy paper.  

It should be cut into 3” x 4” pieces, folded around the terminal bud of the tree, and 

stapled to the needles securely (Barnacle 1997). Three common office-type staples will 

be sufficient to attach the cap and prevent it from blowing away in the wind. The staples 

should be put at the edge of the paper, one parallel to the edge of the paper and two at 45-

degree angles in the corners, as seen below in Figure 15. The terminal bud should be at 

least ½ inch below the top of the paper but no lower than the midpoint of the cap for 

proper protection (Barnacle 1997).  

 

Figure 15: Paper bud cap placed over terminal bud with three staples.  
(source: Barnacle 1997) 
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When the terminal bud grows out of the top opening of the folded paper in the 

spring, the cap must be replaced. The cap must therefore be replaced each year until the 

trees are at least 4 feet tall or above the browse line of the deer (Barnacle 1997). If 

LTCNC plants any seedlings provided by TLC (if they are found to be related), LTCNC 

must put the paper bud caps over the seedlings to protect them from deer browsing and 

ensure that they reach sapling size.  

Once the seedlings reach sapling size, it is recommended that LTCNC place 4 ft 

tall caging around the trunks. This will prevent the larger but still vulnerable trees from 

being overbrowsed by deer while the needles are still below the browse line. Additionally, 

TLC has had issues with deer rubbing their antlers on the trunks of their small trees 

(Leigh Ann Hammerbacher, personal communication, November 9, 2012). The caging, 

typically made of chicken wire, will protect the young trees from damage.  

Additionally, it may be necessary to create small openings in the overstory of the 

white pines stand. This would involve removing trees whose crowns are in direct 

competition with a mature white pine. The canopies of other trees (not in direct 

competition) could be cut back to allow more light to reach the forest floor and promote 

regeneration. This kind of management is subject to approval by the NC EEP.  

There is risk that increased light will stimulate the growth of midstory hardwoods 

(Halley 2004). If this is the case, the undesirable hardwoods should be removed by 

selective harvest. This includes species such as sweet gum, red maple, and loblolly. Other 

hardwoods such as white and red oak, hickory, and sourwood could be maintained, as 

diversity is still a goal for the property as a whole. A prescribed burn is not appropriate in 

this stand because P. strobus has thin bark and would be damaged or killed. 
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Finally, it may be possible to harvest cones from LWBP and raise white pine 

seedlings in a nursery for future planting, as TLC has done. This would become more 

likely if a Volunteer Steward Program was started by LTCNC. LTCNC has limited staff, 

so it would be easier to start this endeavor with the help of volunteers that could collect 

the cones from the stand. It would also be necessary to obtain a grant or donation to fund 

the operation. This is something that LTCNC could consider in the future, especially if 

the genetics between LWBP white pines and TLC white pines are found to be distinct. 

IV. D. Restoration of Loblolly Pine Stands 

IV. D. 1. Current Loblolly Stands 

The previous owners of LWBP harvested timber by clear-cutting three stands on 

the property, identified in Figure 16 as stands A, B, and C. NC DENR states in its 

management plan for the cut that the trees harvested were mixed pine and hardwoods. 

Stands B and C were harvested in 2000. Herbicide was then applied and loblolly pine was 

planted at 544 trees per acre in 2001 with the intention of managing the stands for 

commercial timber production. One hundred three acres were harvested from stand A in 

2001, excluding 8 acres of an old field that were left to regenerate naturally. None of the 

stand was treated with herbicide, but the 103 acres were replanted in loblolly pine at 560 

trees per acre. The old field regenerated in hardwoods.  
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Figure 16: Map of loblolly pine stands at Low Water Bridge Preserve.  
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IV. D. 2. Restoration Targets and Plans 

IV. D. 2. a. Stand A 

This stand was planted in loblolly after being cut in 2001. The average height of the trees 

is 32 ft. A dominant tree had a dbh of 9.9 in with an excellent growth rate of 13.6% per annum. 

An 8-acre field within the stand was left uncut and has grown back in hardwoods. This 

demonstrates that if the entire stand were clear-cut again, it would grow back in hardwoods via 

the natural succession process. It could be expected to reach an oak-hickory climax community 

in 40-50 years (John Isenhour, personal communication, October 22, 2012). All of the 

community components are present currently in the understory. Understory and groundcover 

species are listed in Table 4 below.  

 

Table 4: Understory species of stand A (not comprehensive). 

Sweet gum Chestnut oak Tulip poplar Red maple 

Post oak Black gum Pignut hickory Sourwood 

Persimmon White oak Blackberry  Green briar 

Broom sedge Chinese lespedeza Mulberry Fringe tree 

Sassafras Virginia pine Bicolor lespedeza Tree of heaven 

Honeysuckle Wingstem Japanese siltgrass Red cedar 

Shortleaf pine Chinese privet Purpletop Plume grass 

Hawthorne spp. Elephant’s foot White aster Strawberry bush 

 

This stand is difficult to access. As can be seen in Figure 17, the access road from Ophir 

Rd. crosses two other properties before it reaches the stand. Permission would have to be 
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obtained from the two landowners in order to use the road. Additionally, the road is not in 

optimal condition, and any restoration would require heavy use of the road.  

 

Figure 17: Map of access road to stand A.  

 

It is recommended that the LandTrust commence burning the stand in February 2014 to 

develop the quality of the habitat. A cool burn in the winter is recommended for this site because 

the fuel load is quite high after years without fire.  

Burning should continue every 2-3 years for 10 years in order to eradicate the maples and 

other thin-barked species, and to promote the growth of the oaks and hickories. The loblollies 
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could be thinned in 4-5 years and sold for pulpwood. The area under EEP easement would have 

to be excluded from this process unless permission from the NC EEP can be obtained. 

Harvesting would be financially beneficial, as there is a good market for pulpwood and the fire 

will not affect its quality. Opening up the stand will allow new, diverse understory growth from 

the soil seedbank and migrants from neighboring stands, which are primarily hardwoods.  

Permanent fire lines would have to be put in around the stand using a tractor, but the 

north boundary of the stand is already a good fire line. Money from the Stevens Amendment 

could be used to pay for the fire lines. The Stevens Amendment provides funding for prescribed 

burning on land that is within three miles of National Forest land (NCPFC 2008). It would be 

convenient to rehabilitate the access road at the same time that the fire lines are put in.  

Manipulating succession via burning and thinning leaves options open for the future of 

the stand. If a good mix of hardwoods develops, allowing the stand to mature to an oak-hickory 

climax community may be the most optimal restoration target. Difficulties could arise from 

transporting equipment into the stand if LTCNC chose to cut the stand and plant in longleaf pine 

(Pinus palustris). The terrain is rather steep (Figure 18). However, planting in longleaf is still an 

option after the burning. If the LandTrust chose to, it could decide to cut the stand after fire had 

been reintroduced to the system and plant in longleaf. Planting in longleaf would require regular 

burning over subsequent years and therefore, the continued use of the access road.  
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Figure 18: Topography of loblolly stands at Low Water Bridge Preserve.  
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IV. D. 2. b. Stand B 

Due to its extensive road frontage and history of harvesting, this stand is ideal for 

longleaf pine restoration. The Piedmont Longleaf Pine Forest is officially described by Schafale 

and Weakley (1990) of the North Carolina Natural Heritage Program as follows: 

 

Piedmont Longleaf Pine Forest 
The natural vegetation is essentially unknown but it is believed to have 

been able to form rather dense canopies. Some communities might have had an 
open canopy and flatwoods-like structure with the presence of wiregrass (Aristida 
stricta), dwarf huckleberry (Gaylussacia dumosa), dangleberry (G. frondosa), and 
creeping blueberry (Vaccinium crassifolium).  

This community type is known to occur on upland flats, rolling terrain, 
and occasionally steeper slopes. It typically occurs on Hapludults soil. The past 
dominance of longleaf and the presence of various sandhill or flatwoods species 
suggest that fire must have been important. The community generally grades to 
Dry Oak-Hickory, Dry-Mesic Oak-Hickory, Mesic Mixed Hardwoods, or various 
floodplain species. As constituted, this community type is extremely 
heterogeneous, in topographic setting, soil, hydrology, and vegetation. How these 
communities fit into the Piedmont landscape is unclear. They may have once 
covered a large portion of the uplands of the lower Piedmont, as they did in the 
Sandhills Region, or they may have always occurred as smaller patches on 
specialized sites. Several of the known sites are on unusually flat, wet soils, but 
others are on ordinary rolling uplands. 
 

Although there is little evidence to suggest that longleaf pine existed on the site 

previously, there are a number of reasons why it would be justifiable as well as beneficial: 

i. LWBP is just on the edge of the historic longleaf pine range, which extended into 

Montgomery County (Figure 19). The climate at LWBP is generally the same as it is 

at the northern extent of the range and so would be adequate to support the longleaf. 

Additionally, the accuracy of historic range maps is questionable. A solid line 

delineating the edge of the range almost certainly does not accurately reflect the 

extent of the pines. It is more likely that they “petered out” at the edges of their range. 
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Finally, there is at least one stand of longleaf pine north of LWBP (John Isenhour, 

personal communications, October 4, 2012). 

ii. Longleaf habitat has been reduced to just 3% of its historic range, but outside of the 

tropics, it is one of the most species-rich ecosystems in the world (Brockway et al. 

2006). Restoring this ecologically and economically significant habitat is aligned with 

the LandTrust’s mission to protect the Piedmont’s natural history for future 

generations. It would also provide a great ecological educational opportunity—

creating information boards about longleaf pine and conducting educational hikes, 

field trips, meetings, or seminars at this highly visited recreational area would be 

unique among the LandTrust’s properties. It would be an example for other foresters 

that are interested in bringing longleaf back to the area. 

iii. Climate change is a pressing ecological concern that will have unknown effects on 

ecosystem functioning and species’ ranges. It is difficult to make management 

recommendations in light of this unpredictable factor. Therefore, climate change does 

bring up questions about how appropriate and useful historic ranges are as guides for 

management. It may cause new conditions that could expand the possible range of the 

longleaf. Additionally, longleaf is “naturally resilient to climate extremes in the 

Southeast,” even in comparison to other pine species (Diop et al. 2009). This is an 

extremely beneficial characteristic in the face of a changing climate. Longleaf are less 

susceptible to storms, fire, and pest infestations, and can grow in very wet or very dry 

conditions (Diop et al. 2009). 
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Figure 19: Historic range of longleaf pine in North Carolina.  

(source: http://www.learnnc.org/lp/multimedia/8718 [adapted from the Longleaf Alliance]) 

 

Brockway et al. (2006) say that the ecological and social benefits of restoring longleaf 

habitat include:  

i. expanding the habitat available to aid in the recovery of numerous rare and imperiled 

species, including the Federally Endangered red-cockaded woodpecker 

ii. improving habitat quality for many wildlife species 

iii. providing new recreational opportunities 

iv. preserving natural and cultural legacies 

v. creating a broader range of management options for future generations 

 

Soil type is an important factor in predicting the success of longleaf establishment. Stand 

B is composed mainly of the Badin-Tarrus complex and Georgeville silt loam soil types (Figure 

20).  
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Figure 20: Map of soils of loblolly stands.  
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Georgeville silt loam of 2 to 8% is extensive in stand B. According to the Soil Data Mart 

of the Natural Resources Conservation Service (USDA n.d. & 2007), it consists of very deep, 

well-drained, moderately permeable soils with medium runoff. It is well suited for hand planting 

and moderately suited for mechanical planting (USDA n.d.). The limiting feature for mechanical 

planting is slope.  

Badin-Tarrus complex soils also cover a large portion of loblolly stand B. The Badin-

Tarrus complex at 8-15% slope has a surface runoff classified as medium, while at 15-25% the 

surface runoff is high (USDA n.d.).  

In areas of 8-15% slope, it is moderately suited for hand planting; the limiting feature is 

stickiness/high plasticity index (USDA n.d.). It is moderately suited for mechanical planting; the 

limiting features are slope and stickiness/high plasticity index (USDA n.d.). 

In the areas of 15-25% slope, it is moderately suited for hand planting; the limiting 

feature is stickiness/high plasticity index (USDA n.d.). It is poorly suited for mechanical planting; 

the limiting features for this kind of planting are slope and stickiness/high plasticity index.  

Because the soils overall are characteristically well-drained and the slope is relatively 

gentle for the majority of the stand (Figure 18), it is suitable for planting longleaf pine.  

For longleaf establishment, Stand B will need to be burned twice with a 2-year interval to 

reintroduce fire to the ecosystem, reduce the fuel load, and prepare the soil for longleaf. Then the 

loblolly will be clear-cut and sold as pulpwood in 4 years. The clear-cut could be performed at 

the same time as the thinning of stand A. A small section of this stand overlaps with the EEP 

easement and would have to be excluded from the cutting unless permission could be obtained 

from the NC EEP to cut the trees. It would not be difficult to put in a fire line around the stand 
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because it is adjacent to Low Water Bridge Road, and there was a line around the north edge of 

the stand from the original cut.  

Because the stand was sprayed with herbicide at the time of the original cut, herbicides 

could be used again to help the promotion of the longleaf. The seedbank was already destroyed, 

so there is no risk of further damage. Herbicide would prevent competition between the longleaf 

and other pines. This could be especially important if the loblolly pines under EEP easement 

cannot be cut. Virginia pines could also pose a competitive risk because there is a stand on the 

opposite side of Low Water Bridge Road that could act as a seed source. Funding for the 

prescribed burns could come from the Stevens Amendment. 

IV. D. 2. c. Stand C 

This 19-acre stand can be reconstructed as a Piedmont prairie ecosystem. The stand is 

suitable for prairie because it is upland, well-drained, and easily accessed from the Low Water 

Bridge Rd. It has slopes of 2-15%. Although there is no evidence that this stand was once prairie, 

the habitat used to be common in the Piedmont region, and provided large, natural breaks in the 

expansive hardwood land cover (Simmons 1999). A map from 1718 indicating the “Grande 

Savane,” or grand savanna, across the Piedmont region can be seen below in Figure 21. Much of 

the prairie habitat in the Piedmont was destroyed when European settlers moved to the region, 

converting the prairies into farmland and suppressing fire. Remnants of the prairie can be found 

in disturbed areas along roadsides, utility right-of-ways, and railroads (Davis et al. 2002). 
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Figure 21: The grand savanna (“Grande Savane”) of the North Carolina Piedmont, indicated in a 
1718 map.  

(Source: Cumming 1962) 
 

Fire is critical to the prairie ecosystem. It must be reintroduced to this stand in order to 

develop the right conditions for prairie grass and wildflowers, and to prevent woody succession. 

Therefore, the first step of the reconstruction is to commence burning, similar to what was 

prescribed for Stand B. Two dormant-season fires at a 2-year interval should be sufficient. Then 

the loblollies can be harvested and sold for pulpwood. Prescribed fires can again be funded 
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through the Stevens Amendment. A list of additional funding sources can be found in Appendix 

F. 

To eradicate invasive species that will compete with the native prairie grasses, an 

herbicide such as Plateau could be applied according to label instructions. Because the stand was 

sprayed with herbicide at the time of the original cut, herbicides could be used again to help the 

promotion of the prairie grasses. Herbicide should be applied two weeks before planting. Tilling 

should be avoided so weeds in the seedbank do not get exposed. The ground cover will be killed 

by the herbicide and can serve as mulch to prevent weeds that exist in the seedbank from 

developing as quickly as they normally would (Lown 2001). The “mulch” will also prevent wind 

and water erosion of the bare soil. Seeds should be planted after frost and before the heat of 

summer (University of Minnesota Extension Office 1997). One expert says the best results are 

obtained when the ground temperature reaches 55 degrees Fahrenheit (Lown 2001).  

A burn is recommended the spring after the planting, and again the following year if 

weeds are still a problem (Lown 2001). After this, dormant-season burnings can be done on a 3 

to 5 year cycle. This will suppress weeds, liberate soil nutrients, and trigger germination of fire-

dependent prairie species. Only a quarter of the area should be burned at a time in order to 

protect wildlife and nesting habitat (Lown 2001). The unburned area will provide refuge for the 

wildlife species that are negatively impacted by fire.  

Varying the burn season can promote species diversity and should be considered after the 

first cycle of burning is complete. Early spring burns will promote the dominance of late warm 

season native grasses and inhibit early-flowering forbs, whereas mid-year burns promote early-

season flowering groups (Howe 1994). Prior to human settlement, dormant-season fires were 

probably rare. Prairie fires were started by lightning storms, which mostly occur in mid-summer 
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(Howe 1994). Therefore, there is historical justification for experimenting with varying burn 

patterns.  

A list of recommended species can be found in Appendix G. These species are indicative 

of remnant North Carolina prairies and will establish a generic prairie community. The remnant 

Piedmont prairies are dominated by warm season native grasses and forbs that are fire dependent, 

such as big bluestem, switch grass, gamma grass, and blackberry. However, LTCNC will strive 

to establish a diverse prairie ecosystem that does not necessarily have the same composition as 

the remnant prairies. They may not be representative of the historic prairie ecosystems (Howe 

1994).  

Establishing a Piedmont prairie system at LWBP is an educational opportunity for 

LTCNC. Again, an educational kiosk could be installed on the roadside to provide information 

about the long-lost ecosystem. Cultivating Piedmont prairie alongside dry mesic oak-hickory 

forest and a longleaf stand would provide educational opportunities as well as unique contrast 

and aesthetic value to this popular recreation site. 

IV. E. Quartz Quarry  

The quartz quarry is a unique feature of LWBP. However, it appears to have little 

historical significance. It was previously owned by Southern Aggregates, based in Staley, NC. 

The company mined white quartz to be used in building panels. A former employee estimates 

that the mine operated from 1967 to 1976 (Boon Chesson, personal communication, February 14, 

2013). Unfortunately, no information about this parcel, its previous owners, or dates of transfer 

could be found at the Register of Deeds Office in Montgomery County. 
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The trail leading up to the top of the quarry is very steep and deeply eroded. Large blocks 

of quartz line the trail. Safety at the top of the quarry is a concern because of the steep slopes and 

unstable soil. It presents a liability to the LandTrust. Warning signs are posted at the top of the 

quarry, but if an accident were to happen, it would be very detrimental to LTCNC.  

IV. E. 1. Recreation Opportunities 

The quartz quarry is a unique feature at Low Water Bridge Preserve and within 

Montgomery County. A trail leads to the top of the quarry, which provides an aesthetic view and 

recreational opportunity.  

To take advantage of the recreational value, LTCNC must secure funding to install a 

guardrail at the top of the quarry. North Carolina’s Recreational Trails Program Trail Project 

Grant helps fund trails and trail-related recreational needs. Among other uses, this grant money 

can be used to renovate or maintain existing trails and construct trailhead or trailside facilities. 

LTCNC could apply to use grant money to install a gate at the head of the trail leading to the top 

of the quarry, a safety railing at the top of the quarry along the trailside, and waterbars to prevent 

further erosion of the trail leading to the top of the quarry. The trail could also be graded, as it 

has been deeply rutted and eroded from waterflow. 

IV. E. 2. Selling the Quarry 

It is possible to sell the parcel containing the quarry to a local buyer. Interested parties are 

local landowners who would use the area for hunting or other recreation. Selling this parcel 

would eliminate the liability to the LandTrust.  
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IV. E. 3. Flattening the Quarry 

Filling in the quarry is an option that was favored by the LTCNC Stewardship Committee. 

A bulldozer could be rented or hired to push the loose soil at the top of the quarry into the pit to 

flatten the topography. This would eliminate the liability that the steep drop poses to LTCNC. A 

few Virginia pines are established at the top and bottom of the quarry, but the habitat quality is 

not very great.  Therefore, it would not be very detrimental to bulldoze it, and the benefits would 

outweigh the habitat loss.  

IV. F. Long-Term Strategy 

 As mentioned in section I. A. 2., the end goal for all LandTrust-owned properties is 

transfer to public ownership. The transfer of LWBP is complex due to the State-owned EEP 

easement. The transfer would also be contingent on an agreement to restrict timber harvesting 

and maintain the conservation goals already established by LTCNC.  

IV. F. 1. Transfer to North Carolina State Parks 

 The most probable future owner is North Carolina State Parks (LTCNC 2009). This 

agency would be subject to the State-owned EEP easement without any of the conflicts that a 

Federal agency would encounter. Due to the State Parks’ funding and dedicated personnel, it 

would be able to maintain the Preserve much more easily than LTCNC could. The agency would 

also be able to further develop the amenities for visitors on the property and enhance its 

recreational value. 
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The closest State Park is the Morrow Mountain State Park (Figure 3).  LWBP could 

become an extension of that Park (LTCNC 2009). Alternatively, the State Parks agency may be 

interested in establishing another State Park along the Uwharrie River.  

IV. F. 2. Transfer to U.S. Forest Service 

 Another possible candidate for transfer is the U.S. Forest Service. The greatest benefit of 

this transfer would be the addition of a contiguous property to the Uwharrie Forest. However, 

because part of LWBP is under a State-owned easement, it is unlikely that the entire property 

could be transferred to a Federal agency. The Federal government has never taken on a State-

owned easement because it will not be subject to the State. It is unlikely that the agency would 

change its policy for this property. Therefore, the property would be fragmented, and LTCNC 

would still have to find an alternative owner for the area under easement or retain ownership 

itself. Additionally, this transfer could only be possible if the Forest Service agreed to restrict 

timber harvesting in the site. Otherwise, it would conflict with LTCNC’s mission.  

IV. F. 3. Retaining Ownership 

 Finally, LTCNC could retain ownership of this property as a temporary or permanent 

preserve. Many land trusts across the country own and manage exemplary properties as preserves. 

These properties are usually of great natural, recreational, or historic significance. LWBP fits this 

description; it is the largest of LTCNC’s properties and has great ecological and recreational 

value. It is also ideal for this purpose because it is owned outright by the LandTrust, so there are 

no further payments that need to be made on it. If the restoration goals are completed, it will also 

have great educational value and could be used for educational events. Although the LandTrust 

would have to continue managing, monitoring, and paying taxes on the property, it could become 
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a real attraction in the Uwharrie region. It could be a “model” property and a great source of 

pride for LTCNC. 
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Appendix A: Deed history of Low Water Bridge Preserve parcels. All information obtained 
from the Montgomery County Register of Deeds Office in Troy, NC on August 2, 2012. Colors 

indicate deeds that are thought to reference the same piece of land (in part or in total). 

Year Transfer from To Description Book/Page 
1873 (April 

15) 
John W. Hall & others 
(wife A. Hall) [lands 
of Emsley Stafford 

(deceased)] 

J.E.L Stafford, John 
W., Matilda, John M., 

& Martha Stafford 

344 acres east of 
Uwharrie River  

23/188 

1873 
(notarized 

February 1874) 

E.J. Reeves, E.L. 
Stafford, S.E. Stafford 

[lands of Emsley 
Stafford (deceased)] 

W.L. Stafford 344 acres east of 
Uwharrie River  

23/255 

1881  W.L. Stafford J.E.L. Stafford 172 acres east of 
Uwharrie River 

28/398 

1883 J.E.L. Stafford D. Hill 172 acres east of 
Uwharrie River 

28/247 

1886 N. Russell, etc. R.J. Fisher 229 acres west of 
Uwharrie River (except 

10 acres) 

29/550 

1901 B. & I. Fisher M.D. Philson, A.J. 
Overton, & L. Dunker 

229 acres west of 
Uwharrie River (except 

10 acres) 

40/165 

1923 J.F. & L. Cameron P. & R.P. Jr 
Richardson 

229 acres west of 
Uwharrie River (except 

10 acres) 

74/210 

1936 G.E. & K. Parsons J.H. Vickery 172 acres east of 
Uwharrie River 
(adjoins lands of 
Stafford heirs) 

90/325 

1944 W.W. & M. Thayer Fred Bingham 172 acres east of 
Uwharrie River 
(adjoins lands of 
Stafford heirs) 

91/422 
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Appendix B: Map of elevation at Low Water Bridge Preserve. 
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Appendix C: Descriptions of natural communities at Low Water Bridge Preserve from Natural 
Heritage Program site survey in 2007 by Mike Schafale (emphasis added; excerpted from: 

LTCNC 2009). 

Piedmont Alluvial Forest: Floodplain of the Uwharrie River and Crow Creek. The floodplains 
are generally fairly narrow, with only local patches more than 300 feet wide. There is a strip of it 
everywhere I went, with at least 50 feet left uncut along the river. However, back parts of the 
floodplain were cut in some places. The canopy is generally dominated by Liquidambar 
styraciflua and Liriodendron tulipifera, with a varying admixture of alluvial species such as 
Platanus occidentalis, Betula nigra, Acer negundo, Celtis laevigata, Fraxinus pennsylvanica, 
and Juglans nigra. The latter species are more abundant downstream, as the community grades 
toward Piedmont/Mountain Levee Forest. The understory is dominated by Carpinus caroliniana, 
with local areas dominated by Acer barbatum. Acer rubrum, Ulmus alata, and various of the 
canopy species are also present. The shrub layer is not dense, and consists mainly of tree saplings. 
The herb layer is generally lush, with Elymus hystrix, Elymus virginicus, Chasmanthium laxum, 
or Microstegium vimineum dominating patches.  
 
The floodplain of Crow Creek is different, transitional to the more typical Alluvial Forest of 
headwater creeks in the Uwharrie area. The canopy is dominated by Liquidambar, Liriodendron, 
Quercus alba, and Acer rubrum. The understory is dominated by Carpinus caroliniana and Acer 
barbatum. The herb layer is dense, but includes Polystichum acrostichoides and Brachyelytrum 
erectum, along with Elymus hystrix and Chasmanthium latifolium.  
 
Mesic Mixed Hardwood Forest: Lower slopes and ravines. This community is scattered 
throughout the site. Patches on steep slopes and steep ravines were left uncut in the logged bluff 
areas. The canopy is dominated by Fagus grandifolia and Quercus alba, with Quercus rubra and 
Liriodendron tulipifera often common. The understory includes Acer rubrum, Acer barbatum, 
Oyxdendrum arboreum, and locally Ilex opaca and Cornus florida. Shrubs are generally sparse, 
but Kalmia latifolia, Styrax americana, Hamamelis virginiana, and possible Halesia carolina are 
present in places. The herb layer is generally sparse, or at least appeared so at the end of a 
summer of severe drought. A few places have abundant Polystichum acrostichoides. Most parts 
are typical of this type, but a couple of places appeared to be transitional to Basic Mesic Forest.  
 
Piedmont/Coastal Plain Heath Bluff: A small area of this type was seen on a steep northwest-
facing convex bluff in the northeast part of the site. The canopy includes Fagus grandifolia, 
Quercus alba, Acer rubrum, and a few Pinus echinata and Quercus falcata. The understory 
includes Oxydendrum arboreum and Ilex opaca. The shrub layer is dominated by Kalmia 
latifolia, which has about 75% cover. No herbs were noted.  
 
Basic Mesic Forest: One small area of well-developed Basic Mesic Forest was seen, in the 
northeast part of the site near Low Water Bridge Road. The canopy is dominated by 
Liriodendron tulipifera, but includes large Acer barbatum and some Juglans nigra, as well as 
some successional Pinus virginiana. Herbs from the Alluvial Forest, primarily Elymus hystrix 
and Chasmanthium latifolium, come far upslope in this community to dominate the herb layer 
despite the drought.  
 



	   77	  

Dry-Mesic Oak	  Hickory Forest: Mid to upper slopes, extensive throughout the remaining intact 
forest. The canopy is dominated by Quercus alba, with Quercus rubra, Acer rubrum, and Carya 
alba abundant. Pinus echinata is present locally, as is Quercus velutina and Carya carolinae-
septentrionalis. The understory consists primarily of Oxydendrum arboreum and Acer rubrum. 
The shrub layer is sparse, but includes patches of Vaccinium pallidum. Herbs are sparse.  
 
Dry Oak	  Hickory Forest: Only a few small intact patches of this type were seen. The canopy is 
dominated by Quercus alba and Quercus falcata, and Quercus stellata is locally present. Carya 
alba and Quercus velutina are also present. The understory was not noted, but probably was 
dominated by Oxydendrum arboreum.  
 
Successional communities: Most of the uplands on the Bingham tract were heavily logged in the 
last 10 years and are covered with young successional forest. Most of these areas would 
otherwise support Dry Oak	  Hickory Forest and Dry-Mesic Oak	  Hickory Forest, but may have 
been in successional pine forest before logging. Scattered remnant trees about 8" dbh are present, 
and they include a few oaks and hickories, and well as Acer rubrum. The young canopy consists 
mainly of young Liquidambar styraciflua, Liriodendron tulipifera, sprout clumps of Acer 
rubrum, and in many places, Pinus virginiana. Oak and hickory saplings are present but a low 
density. Rubus is dense in some places where the young stand is open.  
 
A few patches of older successional Pinus echinata or Pinus virginiana stands remain, which 
were not logged.  
 
A smaller amount of area was selectively logged, apparently cutting older pines out of mixed 
forests. The areas have broken canopies. Some have enough remaining oak-hickory canopy to be 
fair examples of oak-hickory forest, while others are dominated by Acer rubrum and understory 
species.  
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Appendix D: Official descriptions of natural communities at Low Water Bridge Preserve 
(adapted from Schafale & Weakley, 1990). 

 

Dry-Mesic Oak-Hickory Forest 

Oaks and hickories dominate the Dry-Mesic Oak-Hickory Forest, with white oak 
(Quercus alba) being most prevalent, along with red oak (Q. rubra), and other oak and hickory 
species. Pine species, tulip poplar (Liriodendron tulipifera), and sweet gum (Liquidambar 
styraciflua) may be common. Understory species include red maple (Acer rubrum), flowering 
dogwood (Cornus florida), sourwood (Oxydendrum arborem), American holly (Ilex opaca), and 
black tupelo (Nyssa sylvatica). Typical shrubs include deerberry (Vaccinium stamineum), 
strawberry bush (Evonymus americana), and downy arrowwood (Viburnum rafinesquianum). 
Muscadine and poison ivy are often present. Herbs are fairly sparse, with heartleaf (Hexastylis 
spp.), downy rattlesnake orchid (Goodyera pubescens), naked-flowered tick-trefoil (Desmodium 
nudiflorum), and rattlesnake weed (Hieracium venosum) being common.  

This habitat type was once one of the predominant community types in the Piedmont. It is 
found on mid-slopes, low ridges, upland flats, and other dry-mesic upland areas on acidic soils. It 
occurs between Dry Oak-Hickory Forest and Mesic Mixed Hardwood Forest on the moisture 
gradient. Under natural conditions, Dry-Mesic Oak Hickory forests are uneven-aged with old 
trees present. Reproduction occurs primarily in canopy gaps. Disturbed areas have increased 
amounts of pines and weedy hardwoods such as red maple and sweet gum. Fires occurred 
periodically as part of a natural fire regime, although the Piedmont fire regime is unknown. Most 
of the tree species in this community are able to tolerate light surface fires. Regular fires may 
have created more open forest with gaps forming more frequently and persisting longer than is 
now typical.  

 

Mesic Mixed Hardwood Forest (Piedmont Subtype) 

The canopy layer in the Mesic Mixed Hardwood Forest community is dominated by 
mesophytic trees such as American beech (Fagus grandifolia), red oak, tulip poplar, red maple, 
flowering dogwood, and sugar maple (Acer saccharum). Oaks other than red oak are generally 
not important. Understory species include flowering dogwood, red maple, American holly, and 
American hophornbeam (Ostrya virginiana). Typical shrub species may include deerberry, 
downy arrowwood, strawberry bush, and sometimes mountain laurel (Kalmia latifolia). Herb 
species may include Christmas fern (Polystichum acrostichoides), violet species, round-lobed 
hepatica (Hepatica americana), witchgrasses (Dichanthelium spp.), licorice bedstraw (Galium 
circaezans), little brown jug (Hexastylis arifolia), little heartleaf (Hexastylis minus), woodland 
tick-trefoil (Desmodium nudiflorum), southern trout lily (Erythronium umbilicatum var. 
umbilicatum), fairywand (Chamaelirium luteum), beechdrops (Epifagus virginiana), heartleaf 
foamflower (Tiarella cordifolia var. collina), common alumroot (Heuchera american), giant 
starwort (Stellaria pubera), rattlesnake fern (Botrychium virginianum), and lion’s foot 
(Prenanthes serpentaria).  

 Under natural conditions, Mesic Mixed Hardwood forests are uneven-aged forests. 
Reproduction occurs primarily in canopy gaps. Rare severe natural disturbances such as 
windstorms may allow pulses of increased regeneration and allow less shade-tolerant species to 
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remain in the community. Disturbed areas have increased amounts of pines and weedy 
hardwoods such as tulip poplar and sweet gum. This natural community occupies deep, well-
drained, somewhat acidic soils on lower slopes, steep north-facing slopes, ravines, and 
occasionally well-drained small stream bottoms.  It typically grades into Dry-Mesic Oak-Hickory 
Forest above and Piedmont/Low Mountain Alluvial or Piedmont/Mountain Bottomland Forest 
below. Natural fires occurred occasionally in this community, although the fire regime in the 
Piedmont is unknown. Because this community generally occurs on in moist and topographically 
sheltered sites, it probably burned only rarely and with low intensity. 

 

Piedmont/Low Mountain Alluvial Forest 

This natural community occurs in the Piedmont and lower elevation mountain valleys on 
river and stream floodplains in which separate fluvial landforms and associated vegetation zones 
are too small to distinguish. It contains an open to dense understory or shrub layer and sparse to 
dense diverse herb layer. The canopy is a mixture of bottomland and mesophytic trees, including 
river birch (Betula nigra), sycamore (Platanus occidentalis), sweet gum, tulip poplar, American 
elm (Ulmus americana), sugarberry (Celtis laevigata), black walnut (Juglans nigra), green ash 
(Fraxinus pennsylvanica), bitternut hickory (Carya cordiformes), shagbark hickory (Carya 
ovata), shingle oak (Quercus imbricaria), and red maple. Understory trees and shrubs include 
boxelder (Acer negundo), southern sugar maple (Acer floridanum), red maple, paw-paw 
(Asimina triloba), American holly, American hornbeam (Carpinus caroliniana), spicebush 
(Lindera benzoin), strawberry bush, painted buckeye (Aesculus sylvatica), mountain doghobble 
(Leucothoe recurva), beaked hazelnut (Corylus cornuta), and silky dogwood (Cornus amomum). 
Vines are frequently present, including poison ivy, Virginia creeper (Parthenocissus 
quinquefolia), crossvine (Bignonia capreolata), wild grape (Vitis spp.), moonseed 
(Menispermum canadense), and greenbriers (Smilax spp.). The herb layer is generally lush and 
diverse including species such as southern trout lily, giant starwort, Virginia spring-beauty 
(Claytonia virginiana), bluestem goldenrod (Solidago caesia), heartleaf aster (Aster divaricatus), 
broad loose-flower sedge (Carex laxiflora), Virginia wild rye (Elymus virginicus), common 
witchgrass (Dichanthelium dichotomum), Christmas fern, river oats (Chasmanthium latifolium), 
rattlesnake fern, sessile-leaf bellwort (Uvularia sessilifolia), false nettle, bottlebrush grass 
(Elymus hystrix), slender spikegrass (Chasmanthium laxum), woodland stonecrop (Sedum 
ternatum), Canada avens (Geum canadense), jumpseed (Polygonum virginianum), wingstem 
(Verbesina alternifolia), honewort (Cryptotaenia canadensis), violets, jack-in-the-pulpit 
(Arisaema triphyllum), and golden ragwort (Senecio aureus).  

Regular flooding provides nutrient inputs from flood-carried sediments. Variation is 
related to the frequency of flooding and its destructiveness. This habitat type is usually more 
fertile than the surrounding uplands. In smaller floodplains, the relief and size of fluvial 
landforms is smaller, and in smaller watersheds, the flooding regime is more variable. In many 
areas, this natural community has been heavily invaded by Japanese honeysuckle (Lonicera 
japonica) and Japanese stiltgrass (Microstegium vimineum) at the expense of native herbs.  

 

Piedmont/Coastal Plain Heath Bluff 

This natural community occurs on steep slopes and bluffs, generally north-facing, on 
acidic substrates in the Piedmont and Coastal Plain. Dry conditions caused by shallow, well-
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drained soil and a cool, moist microclimate caused by a north-facing slope is responsible for the 
formation of this community type. A dense shrub community consisting of mountain laurel, 
purple laurel (Rhododendron catawbiense), and/or great laurel (Rhododendron maximum) 
dominates this community. Other shrubs may include witch-hazel (Hamamelis virginiana), 
horsesugar (Symplocus tinctoria), and blueberry. The tree canopy is open to very sparse, with 
trees such as chestnut oak (Quercus montana), Virginia pine (Pinus virginiana), loblolly pine 
(Pinus taeda), sourwood, red maple, and downy serviceberry (Amelanchier arborea) being 
typical. Herbs are generally sparse under the shrubs, with acidophilus species such as galax 
(Galax urceolata), trailing arbutus (Epigaea repens), wintergreen (Gaultheria procumbens), 
pipisissewa (Chimaphila maculata), little heartleaf, and partridgeberry (Mitchella repens) being 
characteristic.  

 Heath communities are most likely the relicts of cooler climates in the distant past, 
and their long-term dynamics are not well known. Their persistence suggests that succession to 
forest cover is halted, perhaps being prevented by the dense shrub layer. The steep slopes and 
cool microclimates make them unlikely to burn.  
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Appendix E: Heights and diameter at breast height measurements for Eastern white pines. All 
measurements taken July 12, 2012. 

Tree	  Identification	  Letter	   Latitude	   Longitude	   DBH	   Height	  

Aa	   35.5049	   -‐79.9938	   8.8	   65.0	  

A	   35.5046	   -‐79.9941	   17.1	   100.0	  

Bb	   35.5047	   -‐79.9937	   9.2	   65.0	  

B	   35.5047	   -‐79.9941	   12.3	   86.0	  

Cc	   35.5048	   -‐79.9936	   2.7	   18.0	  

C	   35.5047	   -‐79.9941	   19.6	   94.0	  

Dd	   35.5047	   -‐79.9938	   8.3	   62.0	  

D	   35.5048	   -‐79.9943	   3.0	   24.0	  

Ee	   35.5048	   -‐79.9938	   6.5	   45.0	  

E	   35.5048	   -‐79.9945	   7.7	   51.0	  

Ff	   35.5045	   -‐79.9937	   3.0	   20.0	  

F	   35.5049	   -‐79.9944	   6.9	   49.0	  

Gg	   35.5045	   -‐79.9941	   8.8	   70.0	  

G	   35.5049	   -‐79.9943	   10.4	   69.0	  

H	   35.5049	   -‐79.9944	   6.8	   52.0	  

I	   35.5048	   -‐79.9943	   8.0	   61.0	  

J	   35.5049	   -‐79.9942	   11.4	   65.0	  

K	   35.5048	   -‐79.9942	   6.7	   47.0	  

L	   35.5049	   -‐79.9942	   11.4	   62.0	  

M	   35.5048	   -‐79.9942	   18.2	   102.0	  

N	   35.5048	   -‐79.9941	   5.6	   40.0	  

P	   35.5046	   -‐79.9942	   7.8	   58.0	  

Q	   35.5047	   -‐79.9941	   0.3*	   0.5	  

R	   35.5048	   -‐79.9940	   7.0	   61.0	  

S	   35.5048	   -‐79.9939	   10.9	   92.0	  

T	   35.5048	   -‐79.9940	   10.0	   60.0	  

U	   35.5050	   -‐79.9940	   7.6	   66.0	  

V	   35.5049	   -‐79.9941	   3.2	   25.0	  

W	   35.5050	   -‐79.9940	   7.4	   40.0	  

X	   35.5050	   -‐79.9939	   10.0	   55.0	  

Y	   35.5048	   -‐79.9939	   23.2	   110.0	  

Z	   35.5049	   -‐79.9939	   5.8	   45.0	  

* diameter at basal height 
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Appendix F: List of possible funding sources for restoration projects. 

Afforestation,	  Reforestation,	  or	  Forest	  Stand	  Improvement	  
North	  Carolina	  Forest	  Service’s	  Forest	  Development	  Program:	  
<http://www.ncforestservice.gov/Managing_your_forest/fdp.htm>	  
USDA’s	  Wildlife	  Habitat	  Incentives	  Program	  (WHIP):	  
<http://www.nc.nrcs.usda.gov/programs/WHIP/index.html>	  
US	  Fish	  and	  Wildlife	  Service’s	  Partners	  for	  Fish	  and	  Wildlife	  program:	  
<http://www.fws.gov/raleigh/pfw.html>	  
Prairie	  Reconstruction	  
USDA’s	  Wildlife	  Habitat	  Incentives	  Program	  (WHIP):	  
<http://www.nc.nrcs.usda.gov/programs/WHIP/index.html>	  
US	  Fish	  and	  Wildlife	  Service’s	  Partners	  for	  Fish	  and	  Wildlife	  program:	  
<http://www.fws.gov/raleigh/pfw.html>	   	  
Prescribed	  Burning	   	  
North	  Carolina	  Wildlife	  Resource	  Commission’s	  Forest	  Landbird	  Legacy	  Program:	  
<http://www.fws.gov/raleigh/pdfs/partners/FLLPFact_Sheet.pdf>	  
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Appendix G: Species recommended for inclusion in Piedmont prairie restoration. This list was 

adapted from findings in Davis et al., 2002. Only non-woody, non-poisonous species with a 

“strong association with the Piedmont prairie” have been included.  

Species Name Common Name 
Ruellia caroliniensis (J.F. Gmel.) Steud.  Carolina wild petunia  
Rhus aromatica Ait.  fragrant sumac  
Rhus glabra L.  common/smooth sumac  
Eryngium yuccifolium Michx.  rattlesnake master  
Asclepias tuberosa L. ssp.  tuberosa butterfly weed  
Asclepias verticillata L.  whorled milkweed  
Antennaria plantaginifolia (L.) Richards.  woman's tobacco/pussy-toes  
Arnoglossum atriplicifolia (L.) H.E. Robins.  pale Indian plantain  
Chrysogonum virginianum L. green-and-gold 
Chrysopsis mariana (L.) Ell.  Maryland golden aster  
Cirsium carolinianum (Walt.) Fern. & Schub.  Carolina thistle  
Erigeron strigosus Muhl. ex Willd.  daisy fleabane  
Eupatorium album L.  white thoroughwort  
Eupatorium hyssopifolium L.  aromatic thoroughwort  
Gamochaeta purpurea (L.) Cabrera  purple cudweed  
Helianthus schweinitzii Torr. & Gray  Schweinitz's sunflower  
Hieracium gronovii L.  hawkweed  
Krigia virginica (L.) Willd. Virginia dwarf dandelion  Virginia dwarf dandelion  
Liatris aspera Michx.  harsh blazing star  
Oligoneuron rigidum (L.)  Small stiff goldenrod  
Packera anonyma (Wood) W.A. Weber & A. Love  Small's groundsel/ragwort  
Parthenium integrifolium L.var. auriculatum. (Britt.) Cornelius ex Cronq.  wild quinine  
Parthenium integrifolium L. var. integrifolium  wild quinine  
Pseudognaphalium obtusifolium (L.) Hilliard & Burtt.  rabbit tobacco  
Pyrrhopappus carolinianus (Walt.) DC.  Carolina false dandelion  
Rudbeckia hirta L.  black-eyed Susan  
Silphium compositum Michx. var. compositum  kidneyleaf rosinweed  
Silphium terebinthinaceum Jacq. prairie dock  
Solidago odora Ait.  sweet goldenrod  
Solidago radula Nutt.  scraping goldenrod  
Solidago speciosa Nutt.  showy goldenrod  
Symphiotrichum concolor (L.) Nesom  Eastern silver aster  
Symphiotrichum patens (Ait.) Nesom  spreading aster  
Symphiotrichum pilosum (Willd.) Nesom var. pilosum  frost aster  
Myosotis verna Nutt.  spring forget-me-not 
Lepidium virginicum L.  Poor-man's pepper  
Polypremum procumbens L. polypremum  
Lobelia spicata Lam. pale-spike lobelia  
Triodanis perfoliata (L.) Nieuwl.	   Venus's looking-glass 
Lechea racemulosa Michx.  Illinois pinweed  
Lechea tenuifolia Michx.  slender leaved pinweed  
Hypericum gentianoides (L.) BSP.  pineweed  
Ipomoea pandurata (L.) G.F.W. Mey.  man-root  
Gaylussacia baccata (Wangenh.) K. Koch  black huckleberry  
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Vaccinium arboreum Marsh.   sparkleberry 
Vaccinium stamineum L.  squaw-huckleberry 
Vaccinium tenellum Ait.  small, black blueberry  
Acalypha gracilens Gray slender 3-seeded Mercury  
Acalypha virginica L.  Virginian 3-seeded Mercury  
Euphorbia corollata var. corollata L.  flowering spurge  
Euphorbia pubentissima Michx.  flowering spurge  
Tragia urticifolia Michx.  stinging tragia  
Clitoria mariana L.  butterfly pea  
Desmodium glabellum (Michx.) DC.  smooth beggar lice  
Desmodium strictum (Pursh) DC.  pinebarren beggar-lice  
Desmodium viridiflorum (L.) DC.	   beggar-lice 
Lespedeza capitata Michx.  bush-clover  
Lespedeza nuttallii Darl. Nuttall's  bush-clover  
Lespedeza procumbens Michx.  trailing bush-clover  
Lespedeza repens (L.) W. Bart.  creeping bush-clover  
Lespedeza violacea (L.) Pers.  violet bush-clover  
Lespedeza virginica (L.) Britt.  Virginia bush-clover  
Lotus helleri Britt. Heller's  birdsfoot trefoil  
Orbexilum pedunculatum Rydb. var. psoralioides (Walt.) Isely  Sampson's snakeroot  
Senna marilandica (L.) Link  wild senna  
Stylosanthes biflora (L.) B.S.P.  pencil flower  
Geranium carolinianum L.  Carolina cranesbill  
Hypoxis hirsuta (L.) Coville var. hirsuta  yellow star-grass  
Isanthus brachiatus (L.) B.S.P.  false pennyroyal  
Salvia lyrata L.  lyre leaved sage  
Scutellaria integrifolia L.  entire-leaved skullcap  
Trichostema dichotomum L.  blue curls  
Allium cernuum Roth  nodding onion  
Oenothera biennis L.  evening primrose  
Oenothera fruticosa L.  shrubby sundrop  
Spiranthes lacera (Raf.) Raf.  slender ladies' tresses  
Spiranthes tuberosa Raf.  little ladies' tresses  
Plantago virginica L.  Virginia plantain  
Andropogon gerardii Vitman  big bluestem  
Andropogon gyrans Ashe  Elliott's bluestem  
Andropogon ternarius Michx.  silverbeard  
Andropogon virginicus L.  broomsedge  
Aristida oligantha Michx.  prairie three-awn  
Danthonia sericea Nutt. downy oatgrass  downy oatgrass  
Digitaria cognata (J.A. Schultes) Pilger  fall witchgrass  
Eragrostis hirsuta (Michx.) Nees  bigtop love grass  
Eragrostis spectabilis (Pursh) Steud.  showy love grass  
Gymnopogon ambiguus (Michx.) B.S.P.  bearded skeletongrass  
Melica mutica Walt.  melic grass  
Muhlenbergia capillaris (Lam.) Trin.  hairawn muhly  
Piptochaetium avenaceum (L.) Parodi needle/black oat grass  needle/black oat grass  
Schizachyrium scoparium (Michx.) Nash little bluestem  little bluestem  
Sorghastrum elliottii (C. Mohr) Nash  Elliott's sorghastrum  
Sorghastrum nutans (L.) Nash  Indian grass  
Sporobolus vaginiflorus (Torr. ex Gray) Wood poverty dropseed  
Tridens flavus (L.) A.S. Hitchc. var. flavus  purple top  
Phlox nivalis Lodd. Ex Sweet var. nivalis  trailing phlox  
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Phlox pilosa L.  hairy phlox  
Talinum teretifolium Pursh fameflower  fameflower  
Chimaphila maculata (L.) Pursh pipsissewa  pipsissewa  
Clematis ochroleuca Ait.  curly-heads 
Ranunculus fascicularis Muhl. ex Bigelow  early buttercup  
Potentilla canadensis L.  five fingers  
Rosa carolina L.  Carolina rose  
Rubus argutus Link  highbush blackberry  
Rubus cuneifolius Pursh  blackberry  
Diodia teres Walt.  buttonweed  
Galium aparine L. bedstraw  
Galium pilosum Ait.  bedstraw  
Houstonia caerulea L.  bluet  
Houstonia purpurea L.  purple houstonia  
Houstonia pusilla Schoepf  small houstonia  
Agalinis setacea (J.F. Gmel.) Raf.  threadleaf false foxglove  
Nuttallanthus canadensis (L) D.A. Sutton  toad-flax  
Penstemon australis Small	   Southern beard-tongue 
Physalis virginiana P. Mill.  ground-cherry  
Solanum americanum P. Mill.	   American nightshade  
Verbena simplex Lehm.  simple vervain  
Viola sagittata Ait.  arrow-leaved violet  

 

 

 


