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ABSTRACT
The following is a comprehensive study and management plan for integrated ecological
restoration and archeological preservation on the Land Trust for North Carolina’s (LTCNC’s)
historically significant Lawrenceville property in Montgomery County, North Carolina.
Archeological and vegetative surveys were conducted over a two year period to establish
baseline inventories for the plan’s dual management goals. Two specific restoration targets –
Oak-Hickory-Shortleaf Pine Woodland/Savanna and Uhwarrie/Piedmont Longleaf Pine Forest –
were selected based on historical literature and regional pre-settlement vegetation studies.
Management recommendations focus on invasive species control and target-specific restoration
while also considering LTCNC’s obligation to preserve Lawrenceville’s archeology. By
implementing this plan, LTCNC can create and maintain a unique showcase of Montgomery
County’s cultural and natural history.

PART 1: INTRODUCTION

1.1- Background
LTCNC:
The Land Trust for Central North Carolina (“LTCNC”) is a non-profit conservation
organization that works to protect important undeveloped lands in North Carolina’s southern
Piedmont. Formed in 1995, LTCNC pursues its preservation mission by utilizing permanent land
protection tools such as conservation easements, bargain sales, and donations (LTCNC). At
present, LTCNC has successfully protected over 10,000 acres in 10 different counties (LTCNC).
Generally LTCNC also assumes responsibility for perpetual stewardship and management on the
lands it has protected. While conservation is LTCNC’s main focus, the organization has recently
expressed interest in shifting some of its focus to the management of its protected lands.
Historical Lawrenceville:
The Lawrenceville Tract was donated in fee to LTCNC in 1998 primarily because of its
historical significance to Montgomery County. The property’s previous owners, the McKoy
family, made this generous gift with the expectation that LTCNC would permanently protect the
site’s archeologically significant features; which include, among other notable features, the
remains of Montgomery County’s original courthouse, several antebellum home sites, and a
historically significant trading road.

Located in northwestern Montgomery County, the Lawrenceville Tract borders the
Uwharrie National Forest on three sides. Most of 112 ± acre site is presently forested, with pine,
hardwood, and mixed pine/hardwood stands of various ages dispersed throughout the tract.

1.2 - Significance and Purpose
As indicated, the Lawrenceville tract contains a number of archeologically significant
features displaying an important piece of the cultural history of Montgomery County and the
Greater Uwharrie Region. In addition, Lawrenceville is home to several ecologically significant
species and habitats, and the property also serves as an important vegetative buffer between the
Uwharrie National Forest (UNF) and N.C. Highway 24/25 (see Figure A-4). These factors and
the tracts general visibility (located along N.C. Highway 24/25 and adjacent to a popular UNF
trailhead), make Lawrenceville a prime candidate property for exhibiting active management.
Specifically, LTCNC’s management vision for the tract calls for preserving its archeology while
simultaneously restoring native or presettlement vegetation. By implementing this dual
management vision, LTCNC can create a unique virtual ‘showcase’ of the region’s cultural and
natural history.

1.3 - Management Objectives
This management plan was prepared in hopes of guiding LTCNC toward reaching its
two-part vision for ‘Historic Lawrenceville.’ With respect to archeological preservation, the
plan’s primary objectives are (1) to provide an inventory of archeologically significant features
along with (2) specific recommendations for enhancing their protection and ensuring that the

overall archeological integrity of the site will not be compromised by restoration management
activities. As for the plan’s ecological restoration component, the main objectives include (1)
selection of appropriate restoration targets, (2) documentation of current vegetative structure and
composition to provide for a baseline in evaluating restoration success, and (3) provision of
specific restoration management recommendations for selected targets: Oak-Hickory-Shortleaf
Pine Woodland/Savanna and Piedmont Longleaf Pine Forest.

PART 2: MATERIALS AND METHODS

2.1 - Research Materials
2.1.1 - Historical Literature
Research on the cultural history of Lawrenceville was conducted in order to better assess
the site’s potential archeological significance. Historical information was gathered primarily
from print collections in the Montgomery County Library in Troy, North Carolina. These
materials were incorporated into the archeological survey and accompanying report (see
Appendix B). A summary of Lawrenceville’s cultural history, based on this historical research,
appears in Appendix B.
Historical literature was also utilized in selecting plan restoration targets. The accounts of
several 18th and 19th century explorers and naturalists who traveled through Montgomery County
and the surrounding area where reviewed for clues on pre-settlement vegetation. Historical maps
and other visual media were similarly reviewed for evidence of native vegetation.
2.1.2 - Scientific Literature
Contemporary scientific literature provided an additional reference tool in selecting plan
restoration targets. Evidence from historical records was compared against recent studies
approximating regional pre-settlement vegetation. Scientific literature was also consulted in
compiling management recommendations for invasive species control and target-specific

restoration.

2.2. Field Methods
2.2.1 - Archeological Survey
The archeological survey was compiled by Ken Robinson, director of archeology at
Wake Forest University, in association with Wake Forest University Archaeology Laboratories.
On August 8th, 2007, Mr. Robinson and a team of his research assistants initiated a basic
archeological field survey at the Lawrenceville site. The survey, which was completed on August
10, 2007, was carried out in a series of grid searches spanning across the entire tract.
Archeological elements were photographed and described in field notes. Following the survey,
Mr. Robinson provided LTCNC with a written archeological assessment, which included
historical information, field observations, and management recommendations (a copy of this
report is provided in Appendix B).

2.2.2 - Invasive Species Survey and Mapping
An initial invasives survey was conducted during the summer of 2007 with the help of
Ms. Moni Bates, a professional botanist. The survey focused on likely problem areas such as in
and around the old homesites and roads on the property. All invasive species encountered were
identified and the number of individuals and/or extent coverage in each area of occurrence was
recorded. The locations of these areas of occurrence were marked using a handheld GPS unit.

GPS waypoints were uploaded into ArcGIS in order to create invasive species maps for baseline
inventory and management (see Figures F.1; F.2; F.3).

2.2.3 - Comprehensive Vegetative Cruise
A comprehensive vegetative cruise was conducted during the winter of 2009. The cruise
employed a 2 chain (40m) by 4 chain (80m) line-plot design, beginning 1 chain (20m) East and 1
chain (20m) North of the Southwestern corner of the property. At each plot, the basal area (BA)
of overstory and understory species was measured using a 10 factor wedge prism. Subplots were
taken at the first and every subsequent fifth plot on each cruise line. Additional data collected in
each subplots included tree species, diameter at breast height (DBH) to the nearest 2 inch
(5.1cm) taken with a Biltmore stick, number of 16 foot (4.9m) logs for all merchantable tress
with a DBH greater than 12 inches (sawtimber size), and tree height for all merchantable tress
with a DBH between 6 and 12 inches (pulpwood size). Groundcover and regeneration
measurements were also taken within a 1/1000 acre (3.72 ft radius) sub-subplot at each subplot
center. Groundcover and regeneration measurements included number of hardwood seedlings,
number of pine seedlings, number of small hardwoods (< 2” DBH), number of small pines (< 2”
DBH), percent grass coverage, and number of grass species present. Several pines in various
areas on the tract were also aged using an increment borer.
A total of 93 plots and 23 subplots were taken on 8 different lines during the entire cruise.
Figure 2.1 below shows the approximate location and direction of cruise lines, as well as
approximate locations of all plots (blue) and subplots (light green).

Figure 2.1:
Vegetative Line-Plot Cruise

PART 3: RESULTS AND INTERPRETATIONS

3.1 - Physical Attributes
3.1.1 - Location
The Lawrenceville tract is located about 1.5 miles east of the Pee Dee River along N.C.
Highway 24-27 in the central western portion of Montgomery County, North Carolina. Highway
24/27 runs along the tract’s entire Southern boundary. Most of the tract’s Western, Northern, and
Eastern boundary line adjoins the UNF (see A.1).

3.1.2 - Cultural History and Archeology
A detailed account of Lawrenceville’s cultural history along with an assessment of its
archeological features is provided in the archeologist’s report and accompanying Figures
attached in Appendix B.

3.1.3 – Soils and Topography
Typical elevation on the site ranges from about 500 ft. (152m) to 650 ft. (198m) above
sea level, with slight to moderately sloping terrain (see Figure A.3). The steepest slopes (8-15%)
on the sites occur along the central portion of the tract’s southern end. Soil type within this
relatively steep area of the tract is Herndon silt loam (USDA, 1992), a deep, well drained,
moderately permeable soils typically formed in weathered material from fine-grained
metavolcanic rock of the Carolina Slate Belt (USDA, 2009a). The Herndon soil type is
commonly associated with pine and mixed pine and hardwood stands (USDA, 2009a). The

predominant soil type throughout the remainder of the tract is Tatum silt loam, a less rocky
Carolina Slate Belt soil typically associated with hardwood and pine vegetation (USDA, 2009b).
Neither of these soils presents any particular management concerns or equipment limitations
(USDA, 2009a; USDA, 2009b) and neither type appears to be inconsistent with selected
restoration targets.

3.2 - Current Vegetative Characteristics
3.2.1 - Forest Composition and Structure
The current forest composition at Lawrenceville is characteristic of a typical Piedmont
mixed forest (Doggett, 2009). Two distinct stand types were observed: (1) hardwood stands and
(2) pine stands. Hardwood stands were defined as those stands in which hardwood species
comprised more than 50% of the recorded basal area. Pine stands were similarly defined as
stands in which plot basal area consisted of more than 50% pine species.
Hardwood stands cover about 75 acres (30 ha), or about 65 % of the total area of the
tract, while pine stands comprise a total of approximately 40 acres (16 ha), or around 35 % of the
tract. A total of twenty five different tree species were observed across all stand types. (see Table
C.1). Common overstory species in pine stands included Loblolly Pine (Pinus taeda), Shortleaf
Pine (Pinus echinata), Sweetgum (Liquidambar styraciflua), and, to a lesser exent, Virgina Pine
(Pinus Virginiana). The understory of pine stands was heavily dominated by Sweetgum and Red
Maple (Acer rubrum). Common overstory species in hardwoods stands included Northern Red
Oak (Ouercus rubrum), Southern Red Oak (Quercus falcata), White Oak (Quercus alba),
Chestnut Oak (Quercus prinus), Tulip Poplar (Liriodendron tulipifera), and Hickories (Carya
spp.). Red Maple and Sweetgum also played a significant role in the understory of hardwoods

stands. Other typical understory species in hardwood stands included Dogwood (Cornus florida),
Sourwood (Oxydendrum arboretum), American Holly (Illex opaca) and Scarlet Oak (Quercus
coccinea). Shortleaf Pine was present in varying extent within a significant portion of hardwood
stands, particularly among the overstory of older-aged sub-stands dominated by Oaks and
Hickories. This may well be a direct legacy of natural, pre-disturbance Oak-Hickory-Shortleaf
Pine forest within Lawrenceville. Longleaf Pine (Pinus palustris) was not present on the tract,
however several ‘light wood’ stumps, possible clues of former longleaf forests (Moore & Fogo,
2008; Doggett, 2009), were observed.
The average basal area across hardwood stands was approximately 120 ft2/acre (297
ft2/ha). Pine stands were slightly more crowded, with an average basal area of about 150 ft2/acre
(371 ft2/ha) (see Table C.5).
A comparison of the structure and composition of non-target species with that of target
species makes a compelling case for restoration management at Lawrenceville. “Non-target
species” are those having little or no natural association with the selected restoration target
communities and/or those whose current composition well exceeds what would be expected in
these communities. They include Red Maple, Sweetgum, Loblolly Pine, Tulip Poplar, and
Virginia Pine. “Target species” are those known to play a dominant role in one or both of the
restoration target communities. These include Northern Red Oak, White Oak, Southern Red Oak,
Chestnut Oak, Post Oak, Black Oak (Quercus velutina), Scarlet Oak, Shortleaf Pine, Longleaf
Pine, and Hickories – esp. Mockernut Hickory (Carya alba) and Pignut Hickory (Carya glabra).
Species that play a sub-dominant role in selected restoration communities and/or those that were
present in negligible amounts were considered ‘neutral species’ and were not factored into the
comparison.

Target species account for only 20 % of total forest composition while non-target species
make up more than 60 % (see Tables C.3 and C.4). Neutral species account for the remaining 20
% of total composition. Notably, three non-target species alone – Red Maple, Sweetgum, and
Loblolly Pine – comprise over 55 % of total forest composition (see Tables C.3 and C.4). The
prevalence of these non-target species, particularly Red Maple and Sweetgum, is probably
attributable to long periods of fire suppression (Doggett, 2009). In the absence of fire, these
species have gradually been able to out-compete more fire-tolerant and less prolific target
species such as oaks and Shortleaf Pine (Owen, 2002). The need for active restoration work on
Lawrenceville becomes even more glaring upon consideration of structural trends in non-target
vs. target species composition. The bulk of this excess non-target species composition comes
from small, young trees in the understory (see Tables C.2–C.4 and C.6–C.8; Figures C.1–C.3).
This means that Lawrenceville’s stands are on a trajectory that will continue to take them further
away from presettlement structure and composition – towards forests even more heavily
dominated by Red Maple, Sweetgum, and other undesirable species – in the absence of active
restoration treatments.

3.2.2 - Merchantable Timber Volume/Value for Selected Species
A critical first step in restoring either of the selected target communities will be removal
of undesirable species. Given the significant volume of non-target trees on the tract, the removal
of such a large amount of biomass through noncommercial treatments could be exceedingly
difficult and/or costly. By marketing this biomass as – i.e., harvesting and selling it for timber –
these constraints and costs can be greatly reduced. In fact, the volume that could be removed in a
selective harvest on the tract is significant enough to yield a positive return. This income could
then be placed in a Lawrenceville management endowment and used to fund other management

treatments in the future. Given this potential, merchantable timber volumes and values for nontarget species were estimated in order to provide LTCNC with a reasonable expectation about the
potential economic return from selective harvest (see Tables D.1 and D.2). The combined
volume of non-target species sawtimber was 557,950 board feet (BF) (Table D.1). Pulpwood
volume from non-target species was 581 cords (C) (Table D.2). Based on current timber prices
for central North Carolina, this total volume corresponds to an estimated value of approximately
$ 166,800 from selective, non-target species harvest on the tract. Since this value assumes near
complete removal, which is not practicable, it probably is a bit higher than the actual return from
harvest might be, yet it still gives a good general indication of selective harvest value.
3.2.3 - Natural Regeneration
Natural regeneration rates across the tract were very low for pines and were somewhat
below average for hardwoods (Table E.1). The low regeneration rates among pines is not
particularly surprising given the fact that most of the tract consists of medium-aged to old
hardwood stands with relatively closed canopies. Under the conditions, shade intolerant pines are
not expected to naturally regenerate (Doggett, 2009). Another reason for the relatively low
regeneration rates for both pines and hardwoods is the significant duff layer that has accumulated
on the floor of most stands during sustained fire suppression. This thick duff layer is probably
preventing seed set among both hardwood and pine species across the tract.
While the current lack of pine regeneration may be a positive in terms of naturally
limiting future competition by Loblolly Pine, low pine regeneration could, at the same time,
present an obstacle in restoring the Shortleaf Pine component of the targeted Oak-HickoryShortleaf Pine Woodland/Savanna. Since Shortleaf Pine is more fire tolerant than loblolly, and
restoration treatments will open up the canopy and reduce the duff layer, implementing the

recommended restoration management protocol should bring about an increase in Shortleaf Pine
regeneration to sustainable levels without a comparable increase in Loblolly Pine regeneration.
Such a favorable result, however, is not certain. It will thus be necessary to specifically monitor
Shortleaf Pine regeneration during the initial management period to determine whether general
restoration management will ensure long-term shortleaf maintenance. If monitoring reveals no
increase in Shortleaf Pine regeneration after several years of active management, then it will be
necessary to undertake specific management steps targeting Shortleaf Pine regeneration such as
planting and/or herbicide treatments favoring existing shortleaf seedlings. Without any Shortleaf
Pine regeneration, the existing medium-aged shortleaf on the tract will eventually phase out and
complete restoration of the targeted Oak-Hickory-Shortleaf Pine forest type will become
increasingly difficult.

3.2.4 - Existing Grass Cover
Current grass cover1 throughout the Lawrenceville tract is minimal, with average percent
coverage per acre at less than one-half percent (Table E.2). Grass species richness is similarly
limited, with 0.5 representing the mean number of species present per acre (Table E.2).
These low grass cover values can be attributed in part to the thick layer of duff (i.e., leaf
litter) present on the forest floor throughout most the tract. A significant duff layer, which results
from long periods of fire suppression, can severely restrict grass growth by preventing seeds
from reaching and setting in the topsoil layer as well as by blocking out available light (Barden,
1997). The characteristic closed canopy structure of Lawrenceville’s stands is also a major
limiting factor for grass growth. A significant amount of light penetration through the canopy
1

It should be noted that the terms “grass” or “grasses” as used throughout this management refer generally to
multiple herbaceous ground cover types including common understory forest grasses, herbs, forbs, and vines and not
just ‘grass.’

and onto the forest floor is necessary to support sustained growth of forest grasses (Vance et al,
2006). The relatively dense stands across Lawrenceville (average basal area = 135 ft2/acre –
Table C.5) do not allow for this requisite level of light penetration. This explains why existing
grass coverage on the tract is mostly limited to areas along or within old road beds and other
man-made clearings. Growth in these areas does not offer a strong signal of native grass
restoration potential since many of the grasses here are likely to have been established artificially
for erosion control or aesthetic purposes when the property was inhabited. There is, however,
some grass growth evident within naturally occurring forest openings or gaps on the property
(see E.2). Such natural growth is a good indicator of the site’s native grass restoration potential.
The grasses growing in these areas signal that, despite the apparent absence of grasses at
Lawrenceville, propagules from the native grasses of presettlement forests do subsist in the seed
back. The current composition of species in these natural open areas offers clues about the
diversity and viability of this native grass seed bank.
The baseline grass data collected as part of this management plan does not include
assessment by species. Thus, further study of the current grass species composition in these areas
should be pursued as part of additional restoration planning. This is particularly warranted given
the fact that native grass restoration is a major component of both of the selected restoration
targets for Lawrenceville. A more narrowly focused study of this type will allow LTCNC and
other land managers involved in the further planning of this restoration project to assess up front
whether, given the more favorable conditions that will be created by restoration treatments such
as fire and stand thinning, the existing seed bank itself might alone provide for the desired level
of grass species diversity and abundance or whether manual planting/seeding of one or more
species will be necessary to achieve complete or adequate grass restoration.

3.2.5 - Rare and Endangered Species
The North Carolina Natural Heritage Program (NCNHP) recognizes and inventories plant
and animal species and natural communities that, due to their rarity and/or significance, demand
special consideration in land-use decisions (NCNHP, 2009). Two species listed under the
NCNHP, Piedmont Indigo Bush (Amorpha schwerinii) and the Four-Toed Salamander
(Hemidactylium scutatum), have been directly observed on the Lawrenceville site (Figure A.4).
In addition, the federally endangered Schweinitz Sunflower (Helianthus schweinitzii) can be
found a short distance from Lawrenceville’s on adjacent UNF lands engaged in Schweinitz
Sunflower restoration (USDA, 2009c). At least one federally listed bird species, the Red
Cockaded Woodpecker (Picoides borealis), is commonly found on nearby private lands and
UNF parcels that house remnant and or restored Longleaf Pine stands.
In addition to helping LTCNC towards its long-term vision for ‘Historic Lawrenceville,’
implementing restoration management on Lawrenceville will directly support the conservation of
a number of these and other ecologically important species. By opening up Lawrenceville’s
stands and conducting periodic prescribed burns as part of Oak-Hickory-Shortleaf Pine
Woodland/Savanna restoration, LTCNC will vastly improve the suitability of the site for
Piedmont Indigo Bush and Schweinitz Sunflower, as well as a host of other plant species
similarly threatened by the loss of natural prairie/savanna/woodland type habitats. At the same
time, management targeting Piedmont Longleaf Pine Forest – i.e., the establishment and
maintenance of an open, longleaf pine-dominated stands – will establish and restore critical
habitat for the endangered Red Cockaded Woodpecker. These associated habitat enhancements

will benefit the surrounding ecological and social community while furthering LTCNC’s own
agenda and vision for Lawrenceville.
3.2.6 - Invasive Species
A total of six exotic species were observed during the preliminary, Summer 2007
invasive survey, including Japanese Stiltgrass (Microstegium vimineu), Tree-of-Heaven
(Ailanthus altissima), Sericea Lespedeza (Lespedeza cuneata), Chinese Privet (Ligustrum
Sinense), Chinaberry (Melia azedarach), and Russian Olive (Eleagnus pungens) (see Figures F.1
and F.2). The bulk of invasives coverage occurred in and around the old homesite in the central
portion of the tract (Figures F.1 and F.2). All six species were present in this ‘core’ area (see
Figure F.2).
Of all invasive species observed on the tract, Japanese Stiltgrass ranked the highest in
terms of frequency (i.e., number of elements of occurrence or different ‘patches’), extent (i.e.,
size or number of individuals within patches), and range (i.e., spread across property) of
coverage (see Figure F.2). Japanese Stiltgrass was present in 8 out of the 15 total invasive
elements of occurrence recorded during the survey, including multiple patches ranging up to ¾
acre in size (see Figures F.2 and F.4). Aside from a small patch of Sericea Lespedeza (occurring
along an old road bed in the western portion of the tract), Japanese Stiltgrass was the only other
species found on areas of the tract outside of the core invasives area, including patches on both
the western and southern portions of the property. (Figure F.2). Tree-of-Heaven was the second
most prolific invasive on the site, followed by Chinese Privet. Multiple medium to large Tree-ofHeaven patches (20 to 50+ individuals), and a few distinct patches of Chinese Privet (20-40
individuals), occurred within the vicinity of the old cabin and homesite (Figures F.2; F.4; and

F.5). The occurrence of both Chinaberry and Russian Olive was limited to just a single
individual (Figure F.2).

3.3 - Pre-Settlement Vegetative: Selected Restoration Targets
3.3.1 - Oak-Hickory-Shortleaf Pine Savanna/Woodland
Due largely to the influence of frequent controlled burning by a large Native American
population, prior to European settlement much of the forests within the Piedmont region could
have been described as lightly or “pleasantly” wooded (Juras, 1997). More fire-tolerant oaks and
hickories and Shortleaf Pine dominated the overstory, and the presence of fire maintained open
stands with savanna-like conditions in the understory (Juras, 1997; Kauffman, 2007; Moore &
Fogo, 2008).
Many early explorers and naturalist traveled through Montgomery County and the
surrounding area during presettlement times. Their accounts offer some of the best clues about
the structure and composition of the native forests that would have grown on Lawrenceville.
Maps dating back to 1670 can be found depicting large parts of the piedmont region with the
plural word “savanne” (Barden, 1997). A 1718 map of eastern North America drawn by DeLisle
shows a “Gran-de Savane” covering most of the Carolina Piedmont (Figure G.2) (Cumming,
1962). Bartram described parts of the region in the late 18th century as “. . . expansive green
meadows or savannas, . . . ” surrounded by “open pine” and “islets of oaks.” (Juras, 1997;
Bartram 1791, p. 312). English explorers and naturalists like John Lawson that traveled through
central North Carolina near Montgomery County also reported open forests and savannas
maintained by frequent dormant season fires (Barden, 1997; Lawson 1967).
While these early accounts confirm the presence of the woodland and savanna landscape
in piedmont region, that do not tell much about the typical structure or composition of these

landscapes. However, we can draw inferences from ecological principles as well as from
relatively undisturbed remnants of these landscapes. For instance, since we know that frequent
fire (5-7 year average interval) was common in these presettlement forests, we can assume that
oaks and hickories would have been favored less fire-resistant hardwoods like Red Maple and
Sweetgum, and that fire-resistant Shortleaf Pine would have been favored over other pines such
as Loblolly and Virginia Pine (Juras, 1997; Frost, 2004; Langely, 2000). The structure and
composition on two relatively undisturbed oak-hickory-pine savanna sites within the region is
likely much the same as Lawrenceville’s stands would have been in their natural, presettlement
state. At Mineral Springs Barren, a Nature Conservancy site a short distance to the south and
west of Lawrenceville, dispersed blackjack oaks dominate the canopy with shortleaf pines, post
oaks, red oaks, southern red oaks, and white oaks (Juras, 1997). Similar stand can be seen on an
oak savanna restoration sit further south in Saluda, South Carolina, where post oaks and other
oaks dominate an open canopy (Juras, 1997). Both of these examples are characteristic of xeric
piedmont forest conditions like those on Lawrenceville. Where stands of this forest type have
been kept open, a diverse array of herbaceous groundcover occurs, with a number of these
species having savanna and prairie affinities (Juras, 1997). Commonly associated native grass
species include Little Bluestem (Schizachyrium scoparium), Indian Grasses (Sorghastrum nutans
and Sorghastrum elliottii), Broomsedges (Andropogon virginicus var. virginicus) and
(Andropogon gyrans), Poverty Oat-grass (Danthonia spicata), Silver Plumegrass (Saccharum
alopecuroidum), Tick-trefoils (Desmodium spp.), and native lespedezas (Lespedeza spp.).
3.3.2 - Piedmont Longleaf Pine Forest/Savanna
Prior to European settlement, longleaf pine extended throughout most of the southeast
region, from southern Virginia to Florida, including much of North Carolina (Figure 3.1), and

west to Texas, totaling more than 90 million acres (Diop, 2008). Today, less than 3% (or 3
million acres) of this historic range remains, of which only about 2.4 million acres are
regenerated naturally (Diop, 2008; Frost, 2004). Healthy longleaf forests are characterized by
high ecological diversity, hosting some 900 different plant species, 74 amphibians, 96 reptiles,
86 species of birds and 36 species of mammals in stands across the south. (Diop, 2008). At least
26 of these plant species and 7 of these wildlife species are currently listed as federally
endangered or threatened species due to the significant loss of their native longleaf habitat. Many
factors have lead to the decline of longleaf throughout the southeast including extensive logging,
land clearing for agriculture, conversion of forestland for development, a switch to other
commercial pine species, and decades of fire exclusion. (Diop, 2008; Moore & Fogo, 2008). In
Montgomery County, N.C. and the Greater Uwharrie Region, the most significant factors leading
to the disappearance of longleaf have probably been land use changes related to agriculture and
development and fire suppression. (Langely, 2000). The continued decline of this ecologically
significant natural community underscores the need for active longleaf restoration both in the
Uwharrie Region and throughout the southeast.
Longleaf pine communities in the interior Piedmont have been characterized as a
“transitional” type of longleaf community because they often contain both Piedmont and Coastal
Plain species (see Figure G.6) (Langley, 2000). Several naturalists recognized this distinct
longleaf forest as early as the late 19th century. Sargent (1884) may have been the first to identify
and distinguish the Piedmont longleaf forest as a transitional type of community, noting that this
Piedmont longleaf forest type did not share all of the species and characteristics of the betterknown Coastal Plain longleaf community. Ashe and Pinchot (1897) also reported this specific
Piedmont longleaf variant, what they called “a transitional forest of Pinus palustrus,” in North

Carolina’s Wake, Montgomery, Nash, Halifax, and Northhampton Counties. According to Ashe
and Pinchot, some of the best developed of these forests occurred in the western part of
Montgomery Co., N.C. (Ashe and Pinchot 1897). Such transitional type longleaf communities
were apparently fairly common throughout Montgomery County, N.C. and the Greater Uwharrie
Region. Interestingly, Ashe (1894) reported that the pine of the Uwharries was almost entirely
longleaf and shortleaf.
More recent studies have also confirmed the existence of this natural community type in
Montgomery County, N.C. (Schafale and Weekly, 1990). In fact, presettlement vegetation
studies conducted by the USFS depict the historical presence of longleaf stands within in the
immediate vicinity of Lawrenceville (USDA, 2008).
As with any community type dominated by longleaf pine, fire was an important historical
feature of this landscape, maintaining the Piedmont longleaf community as transitional between
the flatland longleaf pine communities of the Coastal Plain and Sandhills regions, and the
shortleaf pine-oak-hickory communities of the Piedmont (Langeley, 2000). While there is little
question about the significance fire played in this longleaf forest type, very few studies have
attempted to reconstructed its presettlement fire regime. According to Langley (2000), one of the
few researchers that has undertaken this task, the natural fire return interval would have been
around 1-3 years on most Uwharrie region sites containing Piedmont longleaf pine. On some
xeric upper south-facing slopes and rocky ridges Piedmont longleaf may have been able to
reproduce and maintain with longer return intervals of 4-6 or 7-12 years (Langely, 2000).
Unlike longleaf stands of the coastal region, sub-dominant non-longleaf trees may have
played a role in natural Piedmont Longleaf Pine Forests. Reed (1905) and Harper (1913, 1928)
both indicated that non-longleaf trees sometimes shared the canopy with longleaf pines in

interior piedmont and montane stands. These associated canopy trees might have included oaks
(post, southern red, and chestnut) and Black Gum (Nyssa sylvatica) (Hermann & Kush 2006,
Varner et al. 2003a), and a few other species that are known to survive frequent fires as saplings
and adults.
Very few examples of Piedmont Longleaf Pine Forest still exists today, with only a few
remaining or restored stands scattered across a four county region in North Carolina’s southern
piedmont (Figure G.7). The N.C. Natural Heritage Program currently considers only 16 sites to
contain representative examples of this natural community (Moore & Fogo, 2008; NCNHP).
Eight of these 16 sites are located on adjacent UNF lands (Moore & Fogo, 2008). The following
characterization of the structure and composition of these remnant natural stands (excerpted from
Moore & Fogo, 2008) provides a good reference for this restoration component at Lawrenceville:
Vegetation structure in known examples is variable and depends on frequency and
recency of fire, which with few exceptions has been in frequent at best. The pine
canopy, in addition to longleaf (Pinus palustris), often includes short leaf pine
(Pinus echinata), and sometimes includes (presumably due to reduction of
historical fire regimes) Pinus loblolly (P. taeda). The canopy is open to closed
and may be dominated solely by longleaf or by longleaf with a mixture of pines
and hardwoods. Oaks occur as canopy or subcanopy components and may include
various combinations of blsck-jack oak (Quercus marilandica),post oak (Quercus
stellata), Quercus prinus, Quercus coccinea, Quercus velutina, Quercus alba, and
Quercus falcata. Steep slopes and rocky conditions may have allowed patchy
regeneration of longleaf even with infrequent fire events. Other characteristic
subcanopy trees are black gum (Nyssa sylvatica), sour wood (Oxydendrum
arboreum), red maple (Acer rubrum), sassafras (Sassafras albidum), and
mockernut and pignut hickory (Carya tomentosa and C. glabra), and sometimes
flowering dogwood (Cornus florida). Following fire exclusion, the oaks and the
less fire tolerant pines increase their importance. The shrub stratum is of variable
density; characteristic species include numerous blueberries and huckleberries
(Vaccinium pallidum, V. arboreum, V. tenwllum V. stamenium, Gaylussacia
frondosa), and horse sugar or sweet leaf (Symplocos tinctoria). Woody vines
include cat brier (Smilax spp.)and grapes (Vitis rotundifolia). The herb layer may
be highly suppressed following fire exclusion and canopy closure, but can be
dense and grassy after fire. Characteristic species are little bluestem
(Schizachyrium scoparium), indian grass (Sorghastrum nutans), paint bursh

bluestem (Andropogon ternarius), and big bluestem (A. gerardii) as well other
grasses such asoat grass (Danthonia sericea, D. spicata), dwarf (Iris verna),
bracken fern (Pteridium aquilinum), fragarent goldenrod (Solidago odora var.
odora), goats rue (Tephrosia virginiana) and numerous other legumes, (Clitoria
mariana, Lespedeza spp., Desmodium spp.) and numerous composites (Pityopsis
graminifolia var. latifolia, Coreopsis major, Silphium compositum, Parthenium
integrifolium var. integrifolium, Liatris sp., and Solidago sp.)

Figure 3.1:
Historic Range of North Carolina Longleaf Pine Forest
(source: http://www.learnnc.org/lp/multimedia/8717)

PART 4: MANAGEMENT RECOMMENDATIONS

4.1 - Archeological Preservation
4.1.1 - Mandatory Restrictions
Given the archeological importance of the site’s existing above-ground features and the
significant potential for preserved sub-surface features, management impacts within
Lawrenceville’s core archeological area (outlined in red and labeled “A” in Figure 4.1) must be
carefully limited (see Robinson, 2007 – Appendix B).
Prescribed Burning
Initially, fire must be kept out of the core archeological area. Burning here, even under
prescribed conditions, could destroy or degrade archeologically sensitive materials existing
above and immediately below ground. Periodic restoration burning may, however, be conducted
in all areas outside of this core area with certain restrictions. First, a fire line must be plowed and
maintained around the core archeological area. The boundary of area “A” on Figure 4.1 below
represents the proposed placement of this plow line. This line was drawn to utilize existing fire
breaks where possible and to give any known archeological features a wide birth. Second, all
burning on the tract must be conducted by experienced professionals only, and only under
strictly prescribed conditions designed to mitigate against the threat of fire spread into the core
area A. LTCNC should work with state and federal forest service staff in planning for and
conducting these burns. For a reasonable fee, staff with the N.C. Forest Service, Montgomery
County District, can be hired to plow fire lines, write fire prescriptions, and oversee burning on
the Lawrenceville tract. LTCNC should work to incorporate professional archeologists (e.g., Ken

Robinson and/or the USFS staff archeologist within the UNF office) into the exact placement of
fire lines on the tract as well as in the establishment of additional limitations as needed.
Harvest
Selective harvest or commercial thinning operations involving the use of skidders,
logging trucks, and other heavy machinery must similarly be restricted from the core
archeological area. Removal of non-target species within this restricted area must be done
without the use of any heavy machinery; either by basal herbicide applications (hack-and-squirt)
and/or by chainsaw. Use of heavy machinery must also be prohibited along or over traces of the
Historic Lawrenceville Road (show in yellow in Figure 4.1).
4.1.2 - Additional Steps
In addition to limitations on management impacts, preservation of Lawrenceville’s can be
significantly enhanced by registry of the site on the National Register of Historic Places (NRHP).
Obtaining this designation will greatly increase state and regional awareness about the site’s
significance. Inclusion in the NRHP will link LTCNC to a number of potential funding sources
while generating scholarly and community interest in Lawrenceville’s history and archeology.
Thus, NRHP designation marks an important first step towards a formal archeological dig that
will uncover the site’s full archeological potential. LTCNC should contact Ken Robinson and/or
other professional archeologists for assistance in preparing an application for the NRHP.

4.2. - Invasives Control
4.2.1 – Introduction

Given the current extent of invasion by non-native exotics on the site, invasive species
management must be incorporated as part of the ecological restoration process. Disturbances
from management activities such as fire or logging will provide pathways for the further
proliferation of existing invasives. Thus, it is imperative to make invasive species a prerequisite
to intensive restoration management on the site. If this component is ignored, invasive species
are likely to significantly frustrate long-term restoration success at Lawrenceville.

4.2.2 - Species-Specific Management
4.2.2.1 – Japanese Stiltgrass (Microstegium vimineum)
Species Ecology:
Japanese Stiltgrass (Microstegium vimineum), also called Nepalese Browntop, is an annual,
sprawling, shade-tolerant grass, that grows to around 0.5-3’ tall. The grass most often colonizes
flood-scoured banks, due to water dispersal of seed and flood tolerance, but is also commonly
found at forest edges, roadsides, and trailsides, as well as damp fields, swamps, lawns, and along
ditches (Miller, 20003). Microstegium is particularly troubling in terms of restoration as the
grass forms dense monocultural stands that displace native understory vegetation and inhibit
establishment of forest seedlings (Lowenstein, 2008). This exotic grass is typically found on
moist soils in the forest understory but will also invade drier sites, particular after disturbance
(Judge et al, 2005). Japanese Stiltgrass produces seed in late summer/early fall. The prolific seed
production during this period leads to a robust seed bank, able to persist for up to 5 years
(Lowenstein, 2008; Richter, 2009). While late season fires may help control Microstegium, the
bare soil conditions that result from the fires may, at the same time, promote further
establishment (Lowenstein, 2008). Selectively controlling Japanese Stiltgrass and depleting the

seed bank may allow reestablishment of native vegetation, a critical component to reclamation of
an invaded plant community (Judge et al., 2005).

Recommended Control Strategies (excerpted from Miller, 2003):


Apply a glyphosate herbicide as a 2-percent solution in water (8 ounces per 3-gallon mix)
with a surfactant in late summer. Or, apply Vantage (see label) for situations that require
more selective control and less impact on associated plants.



Repeat treatments for several years to control abundant germinating seeds. Mowing or
pulling just before seed set in September will prevent seed buildup.

4.2.2.2 – Tree-of-Heaven (Ailanthus altissima)
Species Ecology:
Tree-of-heaven (Ailanthus altissima) is an ornamental, rapidly growing deciduous tree typically
forming dense cloanal thickets. . (Lowenstein, 2008). Tree-of-Heaven can be easily identified by
its large compound leaves with a circular gland on underside of lobes at base of leaflets (Burch
& Zedeker, 2003). Tolerant of poor soils, drought and flooding and allelopathic, the Tree-ofHeaven can readily outcompete and replace most native deciduous trees (Lowenstein, 2008). The
invasive of Ailanthus on native sites is further hastened by the tree’s numerous wind and waterdispersed seeds, and its ability to recolonizes via root and stump sprouts. As with Microsteguim,
Lespedeza, and other invasives, fire can lead to increased seed sprout and increased spreading of
Ailanthus (Lowenstein, 2008). Manual control of Ailanthus should be avoided in order to prevent
proliferation. Herbicide control of Ailanthus is the preferred method of control because it
successfully kills the trees and prevents resprouting (Burch & Zedaker, 2003).

Recommended Control Strategies (excerpted from Miller, 2003):


Large trees. Make stem injections and then apply Garlon 3A, Pathway*, Pathfinder II, or
Arsenal AC* in dilutions and cut spacings specified on the herbicide label (midsummer
best, late winter somewhat less effective). For felled trees, apply these herbicides to stem
and stump tops immediately after cutting.



Saplings. Apply Garlon 4 as a 20-percent solution in commercially available basal oil,
diesel fuel, or kerosene (2.5 quarts per 3-gallon mix) with a penetrant (check with
herbicide distributor) to young bark as a basal spray.



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 1-percent solution (4 ounces
per 3-gallon mix), Krenite S as a 30-percent solution (3 quarts per 3-gallon mix), or
Garlon 4 as a 2-percent solution (8 ounces per 3-gallon mix).

4.2.2.3 - Chinese Privet (Ligustrum sinense)
Species Ecology:
Chinese Privet ((Ligustrum sinense) is an aggressive and invasive shrub, typically forming dense
thickets within bottom-land forests and along fencerows, thus gaining access to forests, fields,
and right-of-ways (Miller, 2003). Privet can quickly take over in patches dispersed throughout a
site as it colonizes by root sprouts and is spread readily by abundant bird- and other animaldispersed seeds (Miller, 2003).

Recommended Control Strategies (excerpted from Miller, 2003):



Thoroughly wet all leaves with one of the following herbicides in water with a surfactant
(August to December): a glyphosate herbicide as a 3-percent solution (12 ounces per 3gallon mix) or Arsenal AC* as a 1-percent solution (4 ounces per 3-gallon mix).



For stems too tall for foliar sprays, apply Garlon 4 as a 20-percent solution in
commercially available basal oil, diesel fuel, or kerosene (2.5 quarts per 3-gallon mix)
with a penetrant (check with herbicide distributor) to young bark as a basal spray. Or, cut
large stems and immediately treat the stumps with Arsenal AC* or Velpar L* as a 10percent solution in water (1 quart per 3-gallon mix) with a surfactant. When safety to
surrounding vegetation is desired, immediately treat stumps and cut stems with Garlon

3A or a glyphosate herbicide as a 20-percent solution in water (2.5 quarts per 3-gallon
mix) with a surfactant.

4.2.1.4 – Sericea Lespedeza (Lespedeza cuneata)
Species Ecology:
Sericea Lespedeza (Lespedeza cuneata) is a non-native forb which commonly invades new and
older forest openings, dry upland woodlands to moist savannas, old fields, right-of-ways, and
cities (Miller, 2003). Sercea forms dense stands by sprouting stems from rootcrowns and,
therefore, may inhibit forest regeneration and even land access (Miller, 2003). Cross- and selfpollinates. While Sericea usually spreads slowly due to low seed germination rates, its seed bank
can persist and remain viable for decades, making the plant particularly difficult to eliminate.
Recommended Control Strategies (excerpted from Miller, 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
at three-fourths of an ounce per acre (0.2 dry ounces per 3-gallon mix), Transline as a
0.2-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.

4.3 - Restoration Management
4.3.1 – Introduction
With any restoration project, a critical first step is to clearly define restoration goals. This
plan has identified two distinct natural forest communities that are likely to have existed on the

Lawrenceville site prior to its settlement – Oak-Hikckory-Shortleaf Pine Woodland/Savanna and
Piedmont Longleaf Pine Forest. The next step is to define the desired level of “restoration” of
these forest types, setting a benchmark for evaluating management success.
Forest restoration success should not be defined rigidly, but rather in terms of whether
stands are transitioning towards general reference or target conditions. Adopting the definition
set forth by the Society for Ecological Restoration (SER) (Table 3.1), the important factors to
assess in evaluating restoration management at Lawrenceville include (1) whether stands in both
restoration compartments display characteristically similar structure and composition to their
associated target ecosystems, (2) whether both stands consist primarily of tree and herbaceous
species that are indigenous to the Uwharrie region, (3) whether the forest communities
established in each compartment are capable of sustaining reproducing populations, and (4)
whether invasive species and other potential threats to the restored forests in each compartment
have been minimized (SER, 2002).
TABLE 3.1:
Ten Attributes of Restored Ecosystems – excerpted from The Society for Ecological Restoration Primer on
Ecological Restoration (SER, 2002).

______________________________________________________________________________
Description
1.

The restored ecosystem contains a characteristic assemblage of the species that occur in the
reference ecosystem and that provide appropriate community structure.

2.

The restored ecosystem consists of indigenous species to the greatest possible extent.

3.

All functional groups necessary for the continued development and/or stability of the restored
ecosystem are represented or . . . have the potential to colonize by natural means.

4.

The physical environment of the restored ecosystem is capable of sustaining reproducing
populations of the species necessary for its continued stability or development along the desired
trajectory.

5.

The restored ecosystem apparently functions normally for its ecological stage of development,
and signs of dysfunction are absent.

6.

The restored ecosystem is suitably integrated into a larger ecological matrix or landscape, with
which it interacts through abiotic and biotic flows and exchanges.

7.

Potential threats to the health and integrity of the restored ecosystem from the surrounding
landscape have been eliminated or reduced as much as possible.

8.

The restored ecosystem is sufficiently resilient to endure the normal periodic stress events in the
local environment that serve to maintain the integrity of the ecosystem.

9.

The restored ecosystem is self-sustaining to the same degree as the reference ecosystem, and has
the potential to persist indefinitely under existing environmental conditions . . . aspects of
biodiversity and functioning may change as part of normal ecosystem development . . . in
response to stress and . . . disturbance. . . [and] evolve as environmental conditions change.

10.

Ecosystems provide specified natural goods and services for society in a sustainable manner,
including aesthetic amenities and accommodation of activities of social consequence.
_____________________________________________________________________________________________

The goal here is not to create an precise match. In fact, it is virtually impossible to paint
an exact picture of either restoration target selected for Lawrenceville. Rather, the overarching
goal is simply to reverse vegetative trends within Lawrenceville’s forest. Since settlement of the
site, the structure and composition of its forests have slowly been trending away from natural
conditions. Restoration treatments can halt this process, and reverse the direction of change back
towards conditions approximating those that would have been encountered on the tract
presettlement. In sum, for both restoration compartments, restoration “success” should be
defined as a measurable, sustained, and healthy transition towards the characteristic structure and
composition of the assigned restoration target.

4.3.2 - Oak-Hickory-Shortleaf Pine Compartment

4.3.1.1 - Compartment Boundary

Figure 4.1:
Lawrenceville Managent Compartments
(O=Oak-Hickory-Shortleaf Pine Woodland/Savanna Compartment)

The area designated for Oak-Hickory-Shortleaf Pine restoration within Lawrenceville is
marked “O” in Figure 4.1 above. This inlcudes all portions of the tract not outside of the core
archeological area “A” and the experimental Piedmont Longleaf Pine Forest compartment “L”
(Figure 4.1). The total area of the Oak-Hickory-Shortleaf Pine compartment is approximatelty

65-75 acres (26-30 ha).

4.3.1.3 - Removal/Reduction of Non-Target Tree Species
The first management step required in the Oak-Hickory-Shortleaf Pine compartment is
the removal of non-target species to open stand structure by reducing the undesirable density of
non-target overstory and midstory tree species, such as Red Maple, Sweetgum, and Loblolly
pine, and to allow increased sunlight to reach the forest floor in order to promote native grass
growth. Midstory removal, when followed by frequent controlled fire, reduces woody
undergrowth and encourages the growth of native grasses and lush herbaceous groundcover
vegetation (Borland, 2008). Removal treatment in the Oak-Hickory-Shortleaf Pine
Woodland/Savanna Compartment should be applied to reach an average target basal area
between 60 and 80 ft.2/acre (Doggett, 2009). Removal of non-target trees can be accomplished
by basal herbicide applications (hack-and-squirt), light manual removal (chainsaw), selective
harvest. A combination of harvest followed by hack-and-squirt and/or light manual removal
where necessary will ensure maximum removal of undesriable species and consistent open
structutre throughout the compartment.
The hack-and-squirt method requires a small ax, machete, or hatchet to cut through the
bark and into the sapwood of undesirable trees. Cutting or “hacking” should be done in a
downward motion toward the center of the tree. Make sure cuts will hold the herbicide solution,
as it will become ineffective if it leaks out. After hacking the entire circumference of the tree,
place one squirt (approximately 1 ml) of the herbicide solution in each cut (Figure 4.3). A

solution containing Arsenal mixed with a surfactant such as Round-Up is effective on most
hardwoods.

Figure 4.2:
Hack-and-Squirt Method for Removal of Undesirable Trees

(source: http://edis.ifas.ufl.edu/AG245.)

Hack-and-squirt treatments may be fully or partially funded through the Forest Bird
Protection Program (FBPP) and/or the Wildlife Habitat Improvement Program (WHIP)
administered by the North Carolina State Wildlife Resources Commission’s (see management
contacts in Appendix H). Removals by chainsaw should be conducted by qualified foresters. It
may be possible for LTCNC to coordinate with the Forestry Program at the Montgomery County
Community College to have student trainees conduct these thinning operations at no cost.
The most cost-effective way to remove the significant amount of non-target biomass
within Lawrenceville’s stands is by way of selective harvest. If LTCNC elects to pursue this
option, it should hire a local consulting forester to discuss and develop a harvesting protocol
consistent with the other goals and restrictions in this plan. All harvesting should, at a minimum,
be conducted in accordance with appropriate state Best Management Practices and additional
efforts should be taken to ensure minimal adverse impact on remaining target trees, forest soils,
and archeologically significant features.

4.3.1.5 - Prescribed Burning
Initial ‘restoration’ burns to remove the duff layer and control undesirable hardwood
regeneration should be conducted annually during the growing season for the first 3 to 5 years
following plan initiation (Doggett, 2009). Secondary ‘clean-up’ burns may be necessary in
problem areas or areas that were not burned sufficiently in the year’s previous fires (Doggett,
2009). After this initial phase, prescribed fire should be applied in the Oak-Hickory-Shortleaf
Pine Woodland/Savanna compartment on a 5-7 year interval, approximating the presettlement
fire regime of this natural forest type. Both dormant and growing season fires should be
integrated into this burning regime in order to emphasize variation in seasonal plant schedules
and promote maximum plant and animal diversity (Borland, 2008).

4.3.1.6 - Native Grass Component
Non-target species removal should sufficiently open stands in this compartment to allow
for adequate light penetration in support of grass growth. Initial removal of undesirable trees and
subsequent thinnings should target a consistent basal area of around 60-80 sq. ft/acre across this
management area. This structural change combined with more favorable conditions resulting
from restoration of periodic fire, should draw a significant amount of native grasses out of the
existing seed bank. Understory herbaceous growth should be monitored annually for the first 5 to
10 years of active management to determine if grasses coverage and species richness is moving
along a positive trajectory. To aid this natural process, and to assure that specific grass species
like the rare Piedmont Indigo Bush or Schweinitz Sunflower, direct manual seeding of desired

species can be conducted in promising areas supporting grass growth. The same approach to
native grass management should be applied within the experimental Piedmont Longleaf Pine
Forest compartment as well.

4.3.2.10 – Monitoring and Evaluation
Informal monitoring evaluation should begin once the initial restoration management
steps in this component of the plan have been successfully implemented – i.e., removal of nontarget species and restoration burns. Such early monitoring and evaluation should focus on
whether the structure and composition throughout this restoration compartment appears upon
general observation to be transitioning toward the desired structure (60-80 ft2/acre basal area)
and composition (oak, hickory, and shortleaf dominated). On a periodic basis (e.g., every 5 to 7
years) a formal evaluation should be conducted, including a survey within this compartment
having substantially the same design as the vegetative cruise described in Section 2.2.3. This will
generate results that can be periodically compared against the baseline data contained herein to
determine if and how well the compartment stands are transitioning toward target conditions
(Borland, 2008). Specific parameters to be evaluated include: (1) composition (e.g., amount of
increase/decrease in percent composition of target/non-target species), (2) structure (e.g.,
whether stand basal area has been reduced to within or near the target range of 60 - 80 ft2/acre),
(3) natural regeneration (e.g., whether there is adequate natural regeneration of shortleaf and
whether there is excessive regeneration of undesirable species), and (4) native grass cover (e.g.,
whether there has been a measurable increase in the average area of coverage of native grasses
within the restored stand), and (5) grass species richness (e.g., whether there has been a
measurable increase in the average, per acre number species of native grasses).

4.3.2 - Longleaf Pine Compartment
4.3.2.1 - Compartment Boundary

Figure 4.3:
Lawrenceville Managent Compartments (II)
(L=Piedmont Longleaf Pine Forest Compartment)

4.3.2.2 – Site Preparation
The designated area for experimental restoration of Piedmont Longleaf Pine Forest
appears within the area marked “L” in Figure 4.2 above. The area (approximately 4 acres)
currently houses a 25-30 year old-field pine stand dominated by Loblolly Pine. The first step in
preparing this site for longleaf restoration will be to clear-cut all trees within the compartment

boundary. This should be done at the time of selective harvest. If no harvest is conducted on the
site, the trees in this compartment will need to be removed by chainsaw. Once trees have been
removed, the compartment should be burned to remove woody debris and mitigate against
hardwood completion at planting time.
4.3.2.2 – Selecting Seed Source and Planting Guidelines
Seedlings for the restoration planting of longleaf in this compartment should be derived
from local seed sources. There are a number of stands on nearby public (UNF) and private lands
engaged in active longleaf restoration. Cones from the trees on these sites should be collected
and sent to the N.C. State Forest Service for propagation. For a small per-seedling fee, the forest
service will grow these seeds to seedling size suitable for planting. Containerized seedlings
should be requested because of better survival rates. The seedlings should be planted at relatively
wide (12 ft. x 12 ft.) spacing to ensure development of open stand conditions (Doggett, 2009).
Under such spacing, in order to plant across the entire 4 acre site, a total of 1,212 seedlings will
be needed (Doggett, 2009). Planting should take place between January and March. If tract is
cleared after June of the previous year, seedlings should be treated with pounce pesticide to
prevent mortality by pales weevil (Doggett, 2009).

4.3.2.2 – Prescribed Burning
Frequent application of prescribed fire is necessary to maintain healthy longleaf pine
forests (Herman et al., 2008). In stands that have been frequently burned, fire: (1) minimizes
formation of duff, (2) exposes bare soil that is vital for longleaf seed germination and seedling
establishments well as for establishment of many other associated native forest plants, (3)
reduces encroachment by undesirable pine species, especially Loblolly Pine, as well as

undesirable hardwoods such as Sweetgum, Tulip poplar, Red maple and other species, and (4)
maintains an open canopy allowing for future natural regeneration of longleaf and establishment
of native grasses (see e.g., Figure 4.4) (Herman et al., 2008). In other words, frequent fire is
virtually essential to the integrity of longleaf pine forests. (Herman et al., 2008)
After establishment, annual burning is the preferred forest management treatment in this
compartment and may alone be sufficient to maintain desired structural and compositional
conditions though other treatments may be required to meet the goal of fully restoring and/or
maintaining healthy Piedmont longleaf forests (Kush et al., 2004). Auxiliary treatments include
manual removal of non-target trees and chemical treatment of encroaching undesirable woody
species, and/or logging of off-site trees. Ideally, annual prescribed fire should be used as the
primary management tool in this compartment with auxiliary treatments applied as needed to
enhance desired fire effects such as stand openness and reduced hardwood competition (Kush et
al., 2004).
Despite the remarkable resilience of longleaf pine to fire, it is important to note that,
under certain conditions, fire can nevertheless cause significant mortality in longleaf stands. Two
distinct periods during longleaf pine development leave these trees particularly susceptible to
fire. The first is during the year following germination, when even a relatively low intensity fire
can completely destroy a young seedling stand (Heyward, 1939). The second period occurs
during the height elongation phase, when seedlings are around 18 inches tall – roughly
coinciding with the height of maximum air temperature during a typical fire (Heyward, 1939).
Burning in this compartment during these periods should be strictly avoided.
Annual fires in this compartment should be conducted in the early spring and summer of
each year. Intrusive hardwood saplings and woody shrubs are more vulnerable to fire during this

time of year and timing prescribed burns accordingly will expedite the restoration responses.
(Borland, 2008). Burning in the spring and early summer also more closely mimics historic fire
regimes (Borland, 2008).

Figure 4.4:
Frequenbtly Burned Longleaf Pine Stand
(source: http://www.learnnc.org/lp/media/collections/cede/cedefire03.jpg)

4.3.2.8 - Thinning
After the experimental longleaf stand is fully established and trees have grown to
pulpwood size (approximately 15 to 18 years after planting), the stand should be assessed to
determine whether thinning treatment is necessary. The basal area in the compartment at this
point should be less than 100 ft.2/acre and ideally somewhere around 70 ft.2/acre. If the stand is
overly crowded at this time, manual thinning treatments should be conducted, and followed up
by prescribed fire (Borland, 2008). The removal treatments should target diseased longleaf as
well as any undesirable trees that have established in the stand (Doggett, 2009). In addition to
improving conditions for natural longleaf regeneration and promoting understory herbaceous
growth, treatments of this kind will reduce short-term risk of southern pine beetle proliferation
and other risks associated with disease or declining forest productivity (Borland, 2008). In

addition to promoting restoration and stand health, periodic thinnings to maintain open
conditions will ensure that the stand offers suitable habitat for the federally endangered Red
Cockaded Woodpecker which has been found within longleaf stands on nearby parcels.
(Borland, 2008)

4.3.2.10 – Monitoring and Evaluation
Monitoring the effects of restoration treatments in the longleaf compartment will be a
crucial part of the restoration process (Borland, 2008). The experimental stand should be
monitored several times yearly for the first 3 to 5 years after planting, while the seedlings are
most vulnerable to insects, hardwood competition, and other threats. Problems noted during
these monitoring visits should be discussed with an experienced forester and addressed
immediately.
After stand establishment, this compartment be monitored at least annually to ensure that
encroachment by undesirable hardwoods or non-native exotics is adequately and immediately
addressed where present. Monitoring visits should also be conducted several months after any
restoration treatments such as fire or thinning to assess the effectiveness of these treatments and
to allow for adaptive management.
Successful re-introduction of fire and restoration of healthy longleaf stands may require
many years, many burns, and numerous other forest management treatments (Herman et al.,
2008). Adequate monitoring and evaluation will help to prevent any avoidable delay in this
process by allowing for responsive and adaptive management in the face of evolving
environmental circumstances. Project success should not be rigidly defined and the land
managers in charge here should remain patient (Herman et al., 2008).
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History
The site of the former town of Lawrenceville is located about 1.5 miles east of the Pee Dee River along U.S.
Highway 24-27 in Montgomery County, North Carolina [see Figure A.1]. This was the largest town in the county by
the 1820s, a status it held throughout the first half of the 19th century. Lawrenceville was situated along one of the
old eastwest roads running through Montgomery County. The road crossed the Pee Dee River to the west. It
extended to the east to the Little River and on beyond to connect with roads leading to Fayetteville on the Cape Fear
River [see Figure A.1].
Lawrenceville was named after Captain James Lawrence, a naval officer during the War of 1812.2 The town became
the county seat in 1817, a function it held until 1843 when the county seat was moved to Troy. In 1817, a plat map
of the town shows it was divided into 48 rectangular lots with a central courthouse square.3 Another town plat was
prepared in 1836 at the instruction of the Town Council4 [Figure B.1]. The plat was “made from a survey by Lockey
Simmons, May 16, 1836, and certified by Edm. Lilly, Magistrate of Police for the town of Lawrenceville.” The map
is similar to the earlier plat, and it shows the town to cover as much as fifty-acres, with a two-acre square in the
center and streets laid out in a north-south and east-west direction. In the town square was a courthouse, and it is
reported that a well was also located in the square. 5 Fifty-six lots are shown on the map. Lot owner surnames shown
on the two plat maps include Randle, Davidson, Muse, Smith, Jones, Culpepper, Montgomery, Callicutt, Christian,
Moore, Barrett, Deberry, Andrews, Hawkins, Martin, Sedberry, Davids, Rush, Pore and others. It is doubtful that all
or even most of the lots were improved with dwellings, but archaeological inspection of the town site has identified
several dwelling chimney piles
[.B-4]. Some estimate the population of the town to have been as many as 400.6
Lawrenceville ceased to be county seat shortly after plans were made to divide Montgomery County into halves.
Land west of the Pee Dee River became Stanly County. The citizens of the Montgomery County decided to select a
more centrally located county seat. West’s Old Field was chosen as the place, and this new town, located several
miles east of Lawrenceville, was named Troy. A few months after the decision to move the county seat was made,
2

Charles Robinson, Manuscript on file, Montgomery Public Library entitled “Former County Seats of Montgomery
County” (1986).
3
dated July 8, 1817, and illustrated in Pattern of Timeless Moments: A History of Montgomery County, by
Mable S. Lassiter, 1975, Montgomery County Bicentennial , Troy, p. 73.
4
The Heritage of Montgomery County, North Carolina, 1981, edited Winnie Richter and others,
Montgomery County Historical Society, Troy, p. 7.
5
Notes on Historical Tour, Page Two, on file in Montgomery County Public Library.
6
Notes of Miss Carrie Lilly, Book III, page 22 (typed ms.), on file, Montgomery County Public Library.\

the courthouse building in Lawrenceville burned, resulting in the loss of many of the early county records.7 The fire
was apparently intentionally set. Court activities continued at Lawrenceville in private residences until 1846 when a
courthouse building was completed in Troy.8 Although Lawrenceville ceased to be the county seat, it continued to
have residents until well after the Civil War, and perhaps later.
During the time of its prominence, Lawrenceville was an active place. A post office was established as early as
1818.9 There were at least two stores in Lawrenceville.10 In 1821, plans to open an Academy for boys and girls were
advertised in the Western Carolinian newspaper.11 It has been estimated that the population of the town reached as
many as 400 to 500 persons,12 although the accuracy of this estimate has not been confirmed with census and tax
records.
Archaeological Observations and Assessment
The property including the core of the Lawrenceville town site is now owned by the Land Trust for Central
North Carolina. The tract of land is part of the Cochran Estate tract, and the portion of the property north of U.S.
Highway 24/27 is the part owned by the Land Trust (Figure omitted). The actual limits of the town may have
included property south of U.S. Highway 24/27. The property today is largely wooded, except for an open area near
the center of the property. The open area is believed to be the old town square, although correlation of the town plat
map with the existing landscape has yet to be attempted. A wood frame house stands at the edge of the open area.
The house appears to date from the late 19th or early 20th century [Figure B.6]. The structure is now used for hunting
activities. The remains of several farm outbuildings are scattered in the woods near the center of the property. These
structures probably date from the 20th century.
An article published in 1960 records an interview with Lacy Thompson, who
occupied a house on the town site at the time. He describes remnants of a well and a
“whipping post” near where the old courthouse once stood: 13
“There’s where the old log court-house used to stand,” he said. He points to an old dug well with
its rickety windlass supported by weather beaten cedar posts. “Here’s the old courthouse well,” he
said. The well is 32 feet deep and furnishes abundant water for his family. People at the old
courthouse once drank water from the same well at least 125 years ago. Horses drank its water
from a trough. …”That barn has been remodeled and worked on a few times, but it still has some
of the original timbers that were in the old courthouse barn where the judges and lawyers stabled
their hosses way back then.” Twenty-seven years ago when Thompson first came to live at this
place there was another, much more intriguing reminder of old Lawrenceville courthouse. It was
the courthouse “whipping post” where court-directed whip lashes were administered to the backs
of convicted criminals. Thompson remembers what the post looked like: “It was a big, thick wild
locust post. Must have stood six or seven feet tall. … It had thick iron rings….” Clearing the land
nearby 27 years ago, Thompson uprooted the solid old post and burned it….He didn’t realize its
historical value until later.14

7

Historical Tour to Montgomery County’s Four Court Houses, 1779-1841, by Charles McSwain, President
Stanly County Historical Society, Inc. (typed ms. on file, Montgomery County Public Library).
8
Notes from Montgomery County Courthouse Records, Book I, by Miss Carrie Lilly (typeset).
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Stanly County Historical Society, Inc. (typed ms. On file Stanly County Public Library).
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Traces of the former town dwellings can be seen on the property today. A recent walkover resulted in the
identification of the remains of at least ten chimneys and fireplaces (chimney piles). These mark the locations of
former dwellings [see B.4]. Some of these were found in pairs, indicating that at least a few of the dwellings had
paired end chimneys. Each of these former house sites has archaeological potential. Buried beneath the leaves and
pine needles on the forest floor will be many ceramic, glass and metal artifacts associated with the historic use of the
houses and associated lots. The likelihood of subsurface archaeological features being preserved on the site property
is very high. The property has not been extensively plowed since the town was abandoned, and many parts of the
property have never been plowed. Logging activities have resulted in some disturbances to the property, but these
effects appear to be relatively minimal. Traces of the streets and lots also appear to be preserved in places, although
these traces need to be correlated with the historic plats. Clearly the archaeological potential of this “lost town” site
is very high.
The town of Lawrenceville was located along the old Lawrenceville Road, an east-west route through
Montgomery County (Figure omitted). This historic road generally follows the route of modern U.S. Highway
24/27, although in the vicinity of Lawrenceville the modern highway passes to the south of the old town site. The
section of the old historic highway passing by Lawrenceville is still preserved on the landscape as a deeply
entrenched, well-used road trace. This can be seen on aerial photographs of the area [see Figures B.5; B.7]. The
surviving trace of the Lawrenceville Road that exists today is a significant historical landscape feature. The historic
road should be preserved and protected.
The Lawrenceville town site is considered by this investigator to be potentially eligible for listing on the
National Register of Historic Places. Although intensive archaeological survey of the town site has yet to be
undertaken, and additional historical research needs to be done, the site clearly is a significant historic property and
archaeological resource that deserves to be preserved and interpreted for the public. The site contains above-ground
archaeological features (chimney piles) and the potential for preserved subsurface features is extremely high. It is
recommended that an historical archaeology study of the site be initiated in the near future to provide further
documentation of the town site and define the boundaries of the historic property. This study should be a prelude to
the preparation of a National Register of Historic Places nomination. The site has potential be an excellent location
for a long-term public archaeology research project, incorporating students and volunteers in research under the
direction of professional archaeologists. Management of this significant historic property should be coordinated with
the staff of the Uwharrie Ranger District in Troy.

Figure B.1:
1836 Plat Map of Lawrenceville
(Richter et all., 1981).

Figure B.2:
19 Century Map Showing Historic Town of Lawrenceville (I)
(Morse & Tuttle, 1840)
th

Figure B.3:
19 Century Map Showing Town of Lawrenceville (II)
William Gaston (1866)
th

Figure B.4:
Mound of Fire Place and Chimney Debris From Antebellum Lawrenceville Residence
(January 21, 2009)

Figure B.5:
Visible Traces of Historic Lawrenceville Road (2006 Aerial)
*indicated by blue arrows
(Original source: LTCNC)

Figure B.6:
Late 19th Century Structure on Lawrenceville
(January 21, 2009)

Figure B.7:
Surviving Traces of Historic Lawrenceville Road
(January 21, 2009)

APPENDIX C:
CURRENT FOREST COMPOSITION AND STRUCTURE

Table C.1:
Species Present
Scientific Name

Common Name

Acer rubrum

Red Maple

Carya spp.

Hickory

Celtis occidentalis

Hackberry

Cornus florida

Dogwood

Fraxinus spp.

Ash

Ilex opaca

Holly

Juglans nigra

Black Walnut

Juniperus virginiana

Eastern Red Cedar

Liquidambar styraciflua

Sweetgum

Liriodendron tulipifera

Tulip Poplar

Nyssa sylvatica

Blackgum

Oxydendrum arboreum

Sourwood

Pinus echinata

Shortleaf Pine

Pinus taeda

Loblolly Pine

Pinus virginiana

Virginia Pine

Platinus occidentalis

Sycamore

Prunus serotina

Black Cherry

Quercus alba

White Oak

Quercus coccinea

Scarlet Oak

Quercus falcata

S. Red Oak

Quercus prinus

Chestnut Oak

Quercus rubra

N. Red Oak

Quercus stellata

Post Oak

Quercus velutina

Black Oak

Ulmus spp.

Elm

Table C.2:
Number of Individual Trees by Diameter Class and Species; Percent Composition by Species*
DBH

SPECIES CODE**
ACRU

LIST

COFL

PIEC

OXAR

CA

PITA

LITU

QUAL

QUPR

SRO

QURU

PRSE

PIVI

NYSY

QUST

FR

PLOC

2"

13353

6676

6676

--

--

2225

--

--

--

--

--

--

--

--

--

--

--

--

4"

2817

3380

563

--

2817

--

--

563

--

563

--

--

--

--

--

--

--

--

6"

998

1247

--

998

499

249

--

249

249

--

748

499

499

--

--

--

--

--

8"

573

430

--

716

--

--

430

430

859

--

143

--

143

430

--

--

--

--

10"

450

630

--

720

--

180

720

90

180

--

--

--

--

90

90

--

--

--

12"

63

63

--

1065

--

63

438

376

251

188

62

125

--

--

--

--

--

--

14"

229

92

--

183

--

92

275

229

183

137

--

92

--

46

--

--

--

--

16"

--

76

--

152

--

--

266

76

152

38

38

38

--

--

--

38

--

--

18"

28

55

--

166

--

28

333

111

111

55

--

83

--

--

--

--

28

--

20"

22

--

--

45

--

--

90

22

67

45

--

22

--

--

--

22

--

--

22"

--

--

--

--

--

--

56

19

74

56

--

19

--

--

--

--

--

--

24"

--

--

--

--

--

--

47

31

16

31

--

16

--

--

--

--

--

--

26"

--

--

--

--

--

--

40

--

--

--

13

13

--

--

--

13

--

--

28"

--

--

--

--

--

--

--

11

11

--

--

--

--

--

--

--

--

--

30"

--

--

--

--

--

--

--

10

10

--

--

--

--

--

--

--

--

--

32"

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

34"

--

--

--

--

--

--

-

--

--

--

--

--

--

--

--

--

--

--

36"

--

--

--

--

--

--

-

--

--

--

--

--

--

--

--

--

--

7

TOTAL

18533

12649

7239

4045

3316

2837

2695

2217

2163

1113

1004

907

642

566

90

73

28

7

%C

30.82

21.04

12.04

6.73

5.52

4.72

4.48

3.69

3.6

1.85

1.67

1.51

1.07

0.94

0.15

0.12

0.05

0.01

*Data included for 18 most prevalent species.
**Species Codes are designated by first two letters of genus and species—e.g., Red Maple = Acer rubrum = ACRU. Hickories (Carya spp.) and
Ashes (Fraxinus spp.) were identified by genus only, and are coded CA and FR, respectively.

Table C.3:
Target Species: Percent Composition by Diameter Class
DBH

Shortleaf
Pine

Hickory
spp.

White
Oak

Chestnut
Oak

S. Red
Oak

N. Red
Oak

Post
Oak

Longleaf
Pine

2"

--

3.70%

--

--

--

--

--

--

3.70%

4"

--

--

--

0.94%

--

--

--

--

0.94%

6"

1.66%

0.41%

0.41%

--

1.24%

0.83%

--

--

4.56%

8"

1.19%

--

1.43%

--

0.24%

--

--

--

2.86%

10"

1.20%

0.30%

0.30%

--

--

--

--

--

1.80%

12"

1.77%

0.10%

0.42%

0.31%

0.10%

0.21%

--

--

2.92%

14"

0.30%

0.15%

0.30%

0.23%

--

0.15%

--

--

1.14%

16"

0.25%

--

0.25%

0.06%

0.06%

0.06%

0.06%

--

0.76%

18"

0.28%

0.05%

0.18%

0.09%

--

0.14%

--

--

0.74%

20"

0.07%

--

0.11%

0.07%

--

0.04%

0.04%

--

0.33%

22"

--

--

0.12%

0.09%

--

0.03%

--

--

0.25%

24"

--

--

0.03%

0.05%

--

0.03%

--

--

0.10%

26"

--

--

--

--

0.02%

0.02%

0.02%

--

0.06%

28"

--

--

0.02%

--

--

--

--

--

0.02%

30"

--

--

0.02%

--

--

--

--

--

0.02%

32"

--

--

--

--

--

--

--

--

0.00%

34"

--

--

--

--

--

--

--

--

0.00%

36"

--

--

--

--

--

--

--

--

0.00%

TOTAL

6.73%

0.00%

20.19%

4.72% 3.60%

1.85%

1.67% 1.51% 0.12%

Figure C.1:
Percent Composition of Target Species by Diameter Class

Table C.4:
Non-Target Species: Percent Composition by Diameter Class
DBH

Maple

Sweetgum

Loblolly

Poplar

Virgina
Pine

2"
4"
6"
8"
10"
12"
14"
16"
18"
20"
22"
24"
26"
28"
30"

22.21%
4.69%
1.66%
0.95%
0.75%
0.10%
0.38%
-0.05%
0.04%
------

11.10%
5.62%
2.07%
0.72%
1.05%
0.10%
0.15%
0.13%
0.09%
-------

---0.72%
1.20%
0.73%
0.46%
0.44%
0.55%
0.15%
0.09%
0.08%
0.07%
---

-0.94%
0.41%
0.72%
0.15%
0.63%
0.38%
0.13%
0.18%
0.04%
0.03%
0.05%
-0.02%
0.02%

---0.72%
0.15%
-0.08%
---------

TOTAL
33.31%
11.24%
4.15%
3.81%
3.29%
1.56%
1.45%
0.70%
0.88%
0.22%
0.12%
0.13%
0.07%
0.02%
0.02%

TOTAL

30.82%

21.04%

4.48%

3.69%

0.94%

60.97%

Figure C.2:
Percent Composition of Non-Target Species by Diameter Class

Figure C.3:
Comparison of Target vs. Non-Target Species Composition by Diameter Class

Table C.5:
Average Basal Area by Stand Type and Structural Class*
Pine
U-STORY

O-STORY

TOTAL

50

100

150

Hardwood
U-STORY

O-STORY

TOTAL

40

80

120

Combined
U-STORY

O-STORY

TOTAL

45

90

135

*Recorded using 10-factor wedge prism

Table C.6:
Percent Basal Area by Species and Structural Class in Pine Stands*
UNDERSTORY

Sweetgum

Maple

Shortleaf
Pine

Loblolly
Pine

Poplar

Sourwood

Virginia
Pine

N. Red
Oak

Black
Cherry

White
Oak

% U-Story BA

31.11%

20.00%

17.22%

9.44%

7.22%

3.33%

2.78%

2.78%

1.67%

1.11%

% Total BA

10.07%

6.47%

5.58%

3.06%

2.34%

1.08%

0.90%

0.90%

0.54%

0.36%

OVERSTORY

Loblolly
Pine

Shortleaf
Pine

Poplar

Sweetgum

Virginia
Pine

N. Red
Oak

White
Oak

S. Red
Oak

Maple

Blackgum

% O-Story BA

44.68%

35.37%

9.04%

5.32%

2.39%

1.06%

0.53%

0.53%

0.53%

0.27%

% Total BA

30.22%

23.92%

6.12%

3.60%

1.62%

0.72%

0.36%

0.36%

0.36%

0.18%

*Includes data for 10 most prevalent understory and overstory species only.

Table C.7:
Percent Basal Area by Species and Structural Class in Hardwood Stands*
UNDERSTORY

Maple

Sweetgum

Sourwood

N. Red
Oak

White Oak

Poplar

Shortleaf
Pine

Loblolly
Pine

Chestnut
Oak

Dogwood

% U-Story BA

21.58%

19.92%

9.96%

9.54%

9.13%

8.30%

3.73%

3.32%

3.32%

2.90%

% Total BA

7.49%

6.92%

3.46%

3.31%

3.17%

2.88%

1.30%

1.15%

1.15%

1.01%

OVERSTORY

White
Oak

Chestnut
Oak

N. Red
Oak

Poplar

Shortleaf
Pine

Loblolly
Pine

Sweetgum

Maple

Hickory

S. Red
Oak

% O-Story BA

19.65%

12.80%

11.70%

11.70%

11.26%

10.15%

7.95%

4.64%

3.75%

1.99%

% Total BA

12.82%

8.36%

7.64%

7.64%

7.35%

6.63%

5.19%

3.03%

2.45%

1.30%

*Includes data for 10 most prevalent understory and overstory species only.

Table C.8:
Percent Basal Area by Species and Structural Class in All Stands*
UNDERSTORY

Sweetgum

Maple

Shortleaf
Pine

Poplar

Sourwood

N. Red
Oak

Loblolly
Pine

White
Oak

Dogwood

Chestnut
Oak

% U-Story BA

24.70%

20.90%

9.50%

7.84%

7.13%

6.65%

5.94%

5.70%

2.14%

1.90%

% Total BA

8.32%

7.04%

3.20%

2.64%

2.40%

2.24%

2.00%

1.92%

0.72%

0.64%

OVERSTORY

Loblolly
Pine

Shortleaf
Pine

White
Oak

Poplar

Chestnut
Oak

N. Red
Oak

Sweetgum

Maple

Hickory

S. Red
Oak

% O-Story BA

25.81%

22.20%

10.98%

10.49%

7.00%

6.88%

6.76%

2.77%

2.05%

1.33%

% Total BA

17.12%

14.72%

7.28%

6.96%

4.64%

4.56%

4.48%

1.84%

1.36%

0.88%

*Includes data for 10 most prevalent understory and overstory species only.

APPENDIX D:
TIMBER VOLUME & VALUE ESTIMATES – SELECTIVE HARVEST

Table D.1:
Board Feet (BF) Sawtimber & Corresponding Value Estimates -- Selected Non-Target Species*
SOFTWOOD

HARDWOOD*

Loblolly Pine

Virgina Pine

Sweetgum

Poplar

Red Maple

Ash

Sycamore

350,347 BF

5,244 BF

34,233 BF

123,619 BF

28,211 BF

7,112 BF

9,184 BF

$97,700

$1,500

$5,000

$18,300

$4,200

$1,100

$1,400

TOTAL VALUE = $129,200
*Softwood volumes calculated using Scribner Log Rule – Form Class 78. Hardwood volumes calculated using Doyle Log Rule – Form Class 78.
Value estimates were obtained from 2009 Timber-Mart South average timber prices for central North Carolina .

Table D.2:
Cords (C) Pulpwood and Corresponding Value Estimate -- Selected Non-Target Species*
SOFTWOOD

HARDWOOD

Loblolly Pine

Virgina Pine

Sweetgum

Poplar

Red Maple

Ash

Sycamore

153 C

49 C

205 C

58 C

116 C

--

--

$14,300

$4,600

$10,100

$2,900

$5,700

--

--

TOTAL VALUE = $37,600
*Pulpwood volumes derived from merchantable height and DBH using the pulpwood volume conversion chart in the 2004 North Carolina
Division of Forest Resources Consultant’s Field Handbook. Value estimates were obtained from 2009 Timber-Mart South average timber prices
for central North Carolina.

APPENDIX E:
CURRENT GROUND COVER AND NATURAL REGENERATION

Table E.1:
Average Natural Regeneration Rates (per acre)
PLOT #

HW Seedlings

Pine Seedlings

Small HWs

Small Pines

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

15
16
18
19
6
0
6
3
0
16
9
0
6
8
2
15
0
18
12
11
0
0

0
0
0
0
21
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0

0
0
0
0
0
0
0
2
0
1
0
0
4
0
0
0
1
0
0
1
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

PLOT
AVG.
PER ACRE
AVG.

8.18

1.00

0.41

0.00

8182

1000

409

--

Table E.2:
Average Coverage and Species Diversity of Grasses (per acre)
PLOT #

Grass Cover (%)

# Grass Species

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

0
0.5
0
0.5
2
0
0
0.5
1.5
0.5
0
0
0
0
0.5
1.5
0
0
0
0
0
0

0
1
0
1
1
0
0
1
2
1
0
0
0
0
2
2
0
0
0
0
0
0

PER ACRE AVG.

0.34%

0.5

Figure E.1:
Grass Growth Limited by Thick Duff Layer (species unknown)
(January 20, 2009)

Figure E.2:
Forest Gap Allowing Sufficient Light Penetration for Grass Growth (species unknown)
(January 20, 2009)

APPENDIX F:
INVASIVE SPECIES INVENTORY AND MANAGEMENT

Figure F.1:
Invasives Survey Map (I)

Figure F.2:
Invasives Survey Map (II)

Figure F.3:
Invasives Species Management Map

Figure F.4:
Chinese Privet and Japanese Stiltgrass on Lawrenceville Tract
(July 25, 2007)

Figure F.5:
Tree-of-Heaven on Lawrenceville Tract
(July 25, 2007)

Species Identification (I):
Chinese Privet (Ligustrum sinense)
*Photographs taken from the Center for Invasive Species and Ecosystem Health website at http://www.invasive.org/
(accessed: various dates 2009).

May
Photo by J. Miller

May

October

Photo by T. Bodner

Photo by T. Bodner

August

Photo by J. Miller

Photo by T. Bodner

January

September
Photo by J. Miller

January
Photo by J. Miller

Species Identification (II):
Tree-of-Heaven (Ailanthus altisimma)
*Photographs taken from the Center for Invasive Species and Ecosystem Health website at http://www.invasive.org/
(accessed: various dates 2009).

July
Photo by J. Miller

July

July

August

Photo by J. Miller

Photo by J. Miller

Photo by J. Miller

August
Photo by J. Miller

September
Photo by J. Miller

October
Photo by J. Miller

Species Identification (III):
Sericea Lespedeza (Lespedeza cuneata)
*Photographs taken from the Center for Invasive Species and Ecosystem Health website at http://www.invasive.org/
(accessed: various dates 2009).

August
Photo by J. Miller

July
Photo by J. Miller

July
Photo by J. Miller

July
Photo by J. Miller

January
Photo by J. Miller

Species Identification (IV):
Japanese Stiltgrass (Mircostegium vimineum)
*Photographs taken from the Center for Invasive Species and Ecosystem Health website at http://www.invasive.org/
(accessed: various dates 2009).

September
Photo by T. Bodner

June
Photo by T. Bodner

September

December

Photo by T. Bodner

Photo by J. Miller

May
Photo by J. Miller

APPENDIX G:
SELECTION AND IDENTIFICATION OF RESTORATION TARGETS

Figure G.1:
Approximation of Routes Taken by Early Explorers/Naturalists
(Juras, 1997)

Figure G.2:
1718 Map Showing Depicting a Grand Savanna Across N.C. Piedmont
*Grane Savane = Grand Savanna
(Cumming, 1962)

Figure G.3:
Piedmont Oak-Hickory Woodland/Savanna
Quantico Marine Base, Fauquier County, VA.
Photo by: Gary P. Fleming.
(Virginia DCR, 2009)

Figure G.4:
Piedmont Post-Oak Savanna
Located near Edgefield, SC
(Juras, 1997)

Figure G.5:
Oak-Hickory Woodland Restoration Project
McHenry County, IL
(source: www.conservemc.org/)

Figure G.6:
Transitional Longleaf Pine Range Map
(Moore & Fogo, 2008)

Figure G.7:
Occurrence of NC NHP Piedmont Longleaf Natural Forest Community
*The four counties in which this community is known to occur are shown in green.*
(Moore & Fogo, 2008)

Figure G.8:
Piedmont Flatland Pine Savanna
(Juras, 1997)

Figure G.9:
Piedmont Montane Pine Savanna
(Juras, 1997)

Figure G.10:
Longleaf Stand on Adjacent UNF
(source: www.cs.unca.edu/nfsnc/)

APPENDIX H:
MANAGEMENT CONTACTS
Archeologist
Ken Robinson
Director of Public Archeology, WFU
cell: (336) 749-1086
*conducted initial survey, consult re: location of fire line around core archeological area and application to NRHP
Biologists/Ecologists
Gary Kauffman
USFS Biologist
(828) 257-4861
gkauffman@fs.fed.us
*familiar with Uwharrie region presettlement communities
Steve Simon
USFS Ecologist
(828) 257-4810
stevesimon@fs.fed.us
*familiar with Uwharrie region presettlement communities
Terry Sharpe
WRC Biologist
(910) 652-6403
Will McDowell
USFS Biologist
Moni Bates
Consulting Biologist
(336) 643-3344
bate1025@bellsouth.net
*additional grass and invasive surveying
John Isenhour
WRC/NRCS Biologist
(704) 213-4825
*WRC funding
Foresters
Scott Maynor
NC Forest Service
(910) 576-5481
* prescribed burning
Gary Gilreath
Timber Consultant
(704) 826-8826
*for selective harvest in Oak-Hickory-Shortleaf Pine compartment
Boon Chesson
gbchesson@hotmail.com
(910) 572-1282

*potential local seed source for longleaf restoration

