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INTRODUCTION

“The more you learn, the more you
want to learn.” - Lailah Gifty Akita.
Getting lost in the wonders of wild and tossing
aside responsibilities and commitments are habits
that have long plagued the naturalist. The
mysterious landscape of the Hedgerow Property,
with its seemingly endless hollows and hidden
sunny glades, pulled us in very deep and upon
finally escaping the spell we emerged from its
verdant tangle with way more than what the scope
of this project could handle. And so here we are in
November delivering a report due in the prior
March! We find ourselves somewhere between
having done too little to justly honor the reality of
our observations, and yet too much to remain
close to meeting a hopeful project timeline. In
doing so we have stretched the patience of those
we made promises to (in work and at home). For
that patience we are most grateful, and to soften
the blow of the inconvenience we return the favor
with an assessment effort that is double the value
invested, for the common good. We are confident
that, through this effort and the gracious volunteer
work of dozens of people, we have added
significantly to the body of knowledge surrounding
the Ragged Mountains, either by plying new placePlate 1: This scene, showing the survey crew wrestling with
the identification of a sedge, was typical of our en-route survey based information from the land or by synthesizing
hikes. The flow of new information seemed it would never end,
prior knowledge to extract new perspectives.
even as the project was coming to its end. A pile of questions
We’ve done this by stretching into the unknown,
larger than what we began with awaits those naturalists of the
by daring to look a layer deeper, even when the
future that are willing to look closer.
gut said, “You probably shouldn’t!”
We are very proud of the work described in this report, and we hope it serves as an inspiring resource
that advances education and conservation in the Ragged Mountains for generations to come. Without
further ado, let’s dive in!
Known for its rocky slopes, cathedral-like ravines, rare ecosystems, and robust populations of forestdwelling wildlife, the Ragged Mountains offer a stark contrast to the bleak concrete expanse of the city
and the extractive agricultural fields of the countryside. Thanks to substantial physiographic variation
and unique geologic substrate the biodiversity of the forest here is elevated above those thicket forests
on the flat plains of the surrounding Piedmont. The bedrock of the Ragged’s decomposes to a
moderately rich soil in most places. Some portions of the land have naturally poor soils and an
abundance of silica. This dichotomy results in soil variety that covers the full spectrum - from extremely
acidic and nutrient-poor, to basic and nutrient-rich. The dominant forest type of the Ragged Mountains
stands in contrast to those on surrounding landscapes. “Basic” Oak-Hickory Forests, rather than “Acidic”
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Oak-Hickory Forests, are most common. The Ragged Mountains, of which the Hedgerow property is a
small part, have an extraordinary amount of interior forest – that is, forests that are deep, contiguous,
and removed from the open-spaces at the edge. The sheer size of the forests has tremendous wildlife
value for those animals that utilize forests. For this reason and others the larger Ragged Mountain
landscape has been recognized as a “Biologically Important Site” by the Albemarle County Natural
Heritage Committee. The Ragged Mountains harbor special plant communities, unusual habitats, and
numerous species that are rare in the county and broader region. Several of these occur within the 344
acre study area described herein.
The variation in landforms, readily visible on a topographic map, make it clear that there is great
potential for variation in vegetative assemblages. Center for Urban Habitats has documented this
variation quite well in the nearby forests at Ragged Mountain Natural Area and the Heyward Forest
Tract (both north of I-64). The extraordinary ecosystem variety here elevates general biodiversity in all
forms of life that depend on those various systems. To name a few examples at the Hedgerow Property,
on south-facing slopes we find occurrences of a globally rare habitat known as a Piedmont Mafic Barren,
an open, sunny, grassland type. On sheltered north-facing slopes and deep ravines we find “montane”
species that are more typical of the Blue Ridge to the west. The deep network of sheltered ravines in the
core of the study area host the most plant species, as well as rare animals for the Piedmont region such
as the Appalachian azure butterfly. Ephemeral wildflowers and salamanders populate the banks of
babbling brooks there-in. Northwest slopes host heath forests, including variants such Hemlock Heath
and Chestnut-Oak Heath. Rocky woodlands offer a profusion of eastern redbud blooms in spring and
dwarf hackberry fruits for migrating birds in autumn. Xeric Woodlands host expansive drifts of rock ferns
and lichen encrustations. All-in-all, a minimum of eight different forest (i.e., plant community) types can
be expected on any given portion of the Ragged Mountain landscape that exceeds 100 acres. The
Hedgerow study area surpasses that figure and offers a few examples of the rarest natural community
types in the Piedmont region.

Background
Overview of prior research. The complex natural and cultural landscape of the Ragged Mountains has
been trodden over, exploited for its resources, lived-in, and investigated for centuries. Portions of the
Ragged Mountains have been explored and studied by regional naturalists, biologists, botanists, birders,
and geologists for the better part of the last 50 years. Much of that exploration was conducted for the
combined reasons of tranquil enjoyment and self-improvement. But another large portion was done to
shed light on hidden and overlooked natural resources, for the betterment of society and future
generations.
Despite the substantial presence of naturalists and other keen-eyed explorers and specialists, very little
comprehensive quantitative study has taken place within the range. Except for studies north of I-64 (our
biological surveys at Ragged Mountain Natural Area and the Heyward Tract, and an Archaeological Study
of areas that are now under water at RMNA) and on Dudley and Piney Mountains (vegetative sample
plots conducted by the Department of Conservation and Recreation), no concerted effort has been
undertaken to understand how the details of the landscape relate to larger patterns through time.
The Ragged Mountains have remained a place of intrigue, and of mystery. We find that this hasn’t
changed a bit. Despite having conducted multiple in-depth assessments in the range, mysteries seem to
emerge and multiply continuously. There seems to be new avenues for knowledge-building around
every bend and in every hollow, the volume of which could consume many lifetimes with daily inquiries.
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To help frame the current study effort I will list a few important efforts that were aimed at better
understanding natural and cultural resources in the Ragged Mountains. These efforts helped inform our
work, and many of them continue to be used as resources in the community. I will forego listing the
activities and events of the people that lived on and with the land prior to the middle part of the 20th
Century – that information is outlined and described in the Cultural Resource section of this report. The
list below is one of “modern activity”. It is not exhaustive, but does reflect the efforts that are currently
impactful in our work:












1949 – Inventory of the Birds of Albemarle County. Charles E. (Mo) Stevens and John H. Gray
published “The Birds of Albemarle County, Virginia” in The Raven, Vol. XX, in November –
December of 1949, and this included data from the Ragged Mountains.
1950 to 2015 – Plant and Natural Community Research. Charles E. “Mo” Stevens was a prolific
naturalist and botanist that lived in Charlottesville. He spent most of his waking hours exploring
the vast landscapes of Virginia and contributed greatly to the body of knowledge that forms the
understanding of species ranges, habitat locations, and population trends in biodiversity. To
quote from the esteemed writings of Nancy Ross Hugo and Donna M. E. Ware, in the “Botany in
Virginia” section of the Flora of Virginia, Mo had an “insatiable curiosity about plants. Famous for
letting suggestive place names, geologic formations, and topographic signals lead him to
botanical hot spots”, he “walked, climbed, or crawled into some of the most formidable habitats
and inaccessible regions in Virginia.” “By the late 1990’s, he had added some 25,000 specimens to
the Longwood Herbarium (now named the Harvill-Stevens Herbarium) and hundreds of range
extensions to plant distribution maps in the Atlas [of Virginia Flora]”. Mo Stevens was also a
prolific birder, and the combined findings in botany and birding contribute greatly to our
understanding of the Ragged Mountains.
2002. Jane Heyward, conservationist. A passionate steward of the natural world and inspiring
figure in our community, Jane spawned a legacy of land conservation in the region that will likely
have impacts for decades, if not centuries. Several large tracts of land were gifted by Jane and
the Heyward family in the last half century. A popular and notable site donated by Jane is
Fortune’s Cove Preserve, now managed by the Nature Conservancy. Among those properties in
the Ragged Mountains donated by the Heyward Family for public enjoyment, education, and
recreation use in wild spaces are the Heyward Property, Hedgerow Property, and Foxhaven
Farm). The vision and generosity of the Heyward family will ensure that future generations of
urban, suburban, and rural citizens have access to natural ecosystems.
2004 to 2006 – Archaeological Study. Cultural Resource Management firm, Gray & Pape of
Richmond, Virginia, conducted an archaeological assessment of Ragged Mountain Natural Area.
This assessment was contracted as part of due diligence in the lead up to the reservoir
expansion, and aside from the rather racist and reprehensible study of the people of the Ragged
Mountains conducted by UVA in the early 20th century, this archaeological survey is the only
modern “cultural resource” study conducted in the range. The study produced descriptions of six
cultural “complexes” and two confirmed archaeological sites.
2005 to Present – DCR-DNH. Natural Community Assessment. The Division of Natural Heritage
at the Department of Conservation and Recreation conducts vegetative assessments across the
state of Virginia in the highest quality examples of each natural community type. Over the past
15 years they have accomplished several in Albemarle County, and at least three in the Ragged
Mountains. The DCR-DNH sampled high quality examples of Basic Oak-Hickory forest and White
Pine Forest at Ragged Mountain Natural Area (Described in our 2016 RMNA Survey Report) and a
Piedmont Mafic Barren east of Rte 29 in the Dudley Mountain range. The fact that the DCR-DNH
sampled these sites is a further testament to the variety and quality of many of the landscapes in
the Ragged Mountains.
Current – Inventory of Fauna of the Ragged Mountains. Dan Bieker, Ornithologist and Adjunct
Assistant Professor of Natural Sciences at Piedmont Virginia Community College, has
accomplished decades of observations pertaining to the biodiversity of the Ragged Mountains.
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Among those contributions is knowledge of reptiles, amphibians, and past and current trends in
bird species diversity.
Current – Fern Inventory and General Natural History. Chip Morgan, a local naturalist, botanist,
and expert on Pteridophytes (ferns and fern allies) has contributed both knowledge and
inspiration pertaining to the plants of the region, including the Ragged Mountains.
Current - Forest Ecology. Tom Dierauf. Retired from the Department of Forestry, Tom is an
expert on forest systems and one of the state’s most remarkable naturalists. He has contributed
tremendously to the understanding of the forests of the Ragged Mountains and broader Central
Virginia landscape, and by extension of his passion and ability to communicate a “reading of the
land”, has helped ignite and empower the next generation of naturalists in the region.
2010. Monticello Bird Club report. The Monticello Bird Club (now the Piedmont Virginia Bird
Club) is very active in the Ragged Mountains and conducts ongoing observations that produce
updated checklists of confirmed species. A notable article related to this avenue of study in the
Ragged Mountains was published in 2010, “The Birds of Albemarle County and Charlottesville,
Virginia, An Annotated Checklist, Sept., 2010”.
2012 to Present. The Plant Team - plant documentation. A small group of experts and amateur
botanists known as “The Plant Team” has contributed many significant records and lists of plant
species. They have helped shed light on species and habitats that were not previously known,
helping ensure the protection of those resources in our region. The members of the team,
including some of our region’s best botanists, wish to remain anonymous.
2012. Native Plant Rescue - RMNA. Spearheaded by a nudge from the author of this report, and
put into motion by Dede Smith, Mary Lee Epps, and Chris Gensic, a native plant rescue was
organized and implemented in Spring of 2012 to allow the public to transplant native plant
species that would be destroyed by the expansion of the reservoir. This effort is mentioned here
in order to further illustrate the pattern of ongoing engagement with the natural world in the
Ragged Mountains. There is a deep love in the Charlottesville Area for the landscape and all its
lifeforms. This not only drives explorations and learning, but also active conservation efforts.
2014 – Smithsonian Bird Study. Adding to the long history of observations from local avian
specialists, Matthew Etterson of the EPA/Smithsonian published the results of an extensive
assessment of nesting Woodthrush in 2014. At Ragged Mountain Natural Area he identified more
nests (64) than any other site studied in the Central Virginia Piedmont.
2015 – Bioblitz at RMNA. A “Bioblitz” was organized by Lonnie Murray in 2015 on behalf of the
Albemarle County Natural Heritage Committee in order to gather preliminary data the location of
rare and important species in the development area for reservoir expansion at Ragged Mountain
Natural Area. That effort engaged the community while producing valuable information for trail
planning. The results of that brief bioblitz informed the process of designing research methods of
our 2015-2016 biological survey on the same landscape.
2015 to 2016 – Natural Resource Survey. Center for Urban Habitats. “Ragged Mountain Natural
Area Ecosystem Survey”.
2017 – Geology Study and Tour. Tom Biggs. Tom, a retired professor of Geology in the
Environmental Sciences Department at UVA, has studied the geology of the Ragged Mountains
for decades. A featured stop on his 2017 Geologic tour of the Piedmont was at the new spillway
at Ragged Mountain Natural Area.
2018 – Critical Resource Documentation. Center for Urban Habitats. Assessment of a Piedmont
Mafic Barren at UVA’s Foxhaven Farm.
2019 – Preliminary Resource Investigation. Center for Urban Habitats. “Heyward Community
Forest Natural Resource Inventory.”
2017-2020. Center for Urban Habitats. “Hedgerow Natural and Cultural Resource Survey”.
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Plate 2: Albemarle County staff meets with stakeholders in winter of 2017 immediately prior to the onset of our survey work.
Here Dan Mahon and David Hannah address the group along the east ridge line of the study area and explain some of the
challenges and opportunities that lay ahead.

Center for Urban Habitats has been engaged in research in the Ragged Mountains continuously for
almost 6 years. The first effort undertaken was in 2015-2016, with an exhaustive ecosystem assessment
of Ragged Mountain Natural Area, north of I-64 (466 acres). That assessment was partially funded by the
City of Charlottesville (20% funded, 80% gifted by CUH), and the primary goals were similar to those of
the Hedgerow Project: to identify, classify, and delineate all unique ecosystem types on the property,
create a species list for each ecosystem type, and generate an ecosystem map and a report of findings.
The survey produced the first exhaustive list of flora in the Ragged Mountains. An extensive review of
animals was also undertaken, with particular attention given to amphibians, birds, dragonflies, and
damselflies. This effort produced a comprehensive list of bird species that incorporated all historic
observations on the property.
The Hedgerow project was launched in 2017, as a volunteer effort. The County of Albemarle had a
public park in the works south of I-64, on what is called the Hedgerow Property (344 acres of very
mountainous terrain). The study stayed in a preliminary reconnaissance phase for two years, until
Center for Urban Habitats was subcontracted by Land Planning & Design Associates of Charlottesville to
synthesize findings and contribute those to a master planning phase in 2019. This report is the result of
that effort. The goals of this project are similar to the 2016 RMNA study, but the results at Hedgerow are
far more exhaustive, since we were able to survey through all seasons over a period of three
years. Much like the RMNA effort, most of the project operating budget was donated by CUH (40%
funded, 60% CUH gift).
As is often the case, valuable natural resources, and the risks they face, sometimes warrant shifts in our
work flow priorities to ensure land management parties are aware of the resources present. During the
3 ½ year Hedgerow Project, we hit the pause button temporarily on several occasions in order to
address critical, time-sensitive issues in the Ragged Mountains. One such occasion took place in 2018.
10 | P a g e

CUH undertook a targeted assessment of a habitat at Foxhaven Farm in summer of 2018. This was done
as a pro bono effort as part of CUH’s ongoing curation of regional natural resource information, and the
results were delivered to UVA and the Albemarle County Natural Heritage Committee. A critical resource
was identified in aerial photography, and the survey effort confirmed that Foxhaven Farm is home to
one of our region’s examples of the extremely rare Piedmont Mafic Barren ecosystem type. Also during
the ongoing Hedgerow survey, in late 2019 and under public pressure to get initial trail networks
established in an area that had not yet been assessed, CUH implemented a swift survey of the Heyward
Tract north of I-64 for the City of Charlottesville. The goal was to generate some preliminary information
leading to further study, planning, and development. This project was among 40-50 other projects we
were actively engaged with during the period of ongoing study at the Hedgerow Tract.
The continuous, multi-season nature of the projects we’ve been involved with over the period from
2015-2020 has elevated our survey crew’s knowledge of the natural history of the Ragged Mountains. It
is in this heightened and maturing state of familiarity that we found ourselves charged with assessing a
unique portion of the rugged landscape: The Hedgerow Tract. While the familiarity gives us the ability to
recognize the habitats, flora, and fauna that are typical of the Ragged Mountains, it also helped us
identify the things that make the Hedgerow Property landscape unique within those mountains.
Purpose
In all disciplines of land planning and design work, context is arguably the most important factor.
Gathering an in depth understanding of the details of a landscape being developed or modified is a
critical first step toward creating something new that can be joyful and educational for the general
public. The inquiry-based data-gathering effort described below also affords a land-planner and designer
the opportunity to consider natural and cultural resource strengths and weaknesses, focal points, and
areas that should be maintained, conserved, and/or highlighted.
At the Hedgerow Property located in the heart of the Ragged Mountains, Albemarle County has the
unique opportunity to provide the general public with access to a phenomenal landscape that holds
valuable cultural and natural resources. These resources, in some cases, may be unique to the region
(owing their presence in large part to a well-documented Ragged Mountain phenomenon of having
montane landscapes and microclimates that are more similar to higher elevation Blue Ridge contexts).
Indeed, many of the ecosystems and the species they hold, in addition to the extraordinary cultural
resources and the rich history and narrative they harbor, likely occur nowhere else in our region. It is
therefore paramount to accomplish an optimal balance between use, resource protection, education,
and conservation. The resources of Hedgerow will educate and inspire generations to come, but only if
they are understood, interpreted, and conserved for those generations.
Despite the long history of attention that has been given the wonders of the Ragged Mountains (as
outlined above), the biological communities and the contextual physical and temporal factors associated
with them have never been defined or described in a systematic, quantitative way. All attempts to
describe the natural and cultural resources of the study area to date have been done in a way that is
similar to the more casual and recreational tradition of studying landscapes in the region – one of using
generalized concepts and names to describe parts of a landscape or ecosystem. For example,
tremendous lists of plants and animals have been created, but none of them are integrated in a
contextual way to the environment they are in. Furthermore, “forestry” related entities continue to use
superficial labels to describe forests. The labels rob the public of an awareness of diversity - they do not
take into account the actual variety that is present. For example, a generic label of “mixed hardwood
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forest” or “oak-hickory forest” is often applied to the Ragged Mountain Landscape, and fails to
recognize the most critical of forest (and grassland) types present. This generic approach plagues the
conservation community, and it results in a failure to identify critical resources and prioritize their
conservation.
It became clear at the onset of park planning at the Hedgerow Tract that a place-based, integrated
understanding of natural communities, built on multivariate data collected in the field, would be crucial
for creating meaningful information that would guide planning, design, and management decisions. An
in-depth look has the doubled benefit of adding to the regional collective knowledge of the Ragged
Mountains while bringing new understanding to other tracts surrounding the Hedgerow Property,
including those managed by the City of Charlottesville to the northwest, and private lands southeast and
south of the study area. The results of a systematic survey would add another piece to the complicated
puzzle of Ragged Mountain natural and cultural prehistory, history, and future.

Goals and Objectives
The primary goal of this survey was to identify and describe the ecosystems, plants, and animals, and
undertake a preliminary inventory of cultural resources, on Albemarle County’s property known as the
“Hedgerow Tract”. The project has 3 overarching objectives:

1. To describe and map all ecological communities occurring on the Hedgerow Tract by
utilizing the relevé method (Braun-Blanquet) to characterize these communities’
vegetative structure, physiographic characteristics, and condition
2. To identify, map, and describe important cultural resources on the Hedgerow Tract, and
create a description of human occupation on the land through time
3. To identify distinctive natural and cultural features, and synthesize and communicate an
integrated interpretation of that information, so it may be used to guide park
development, management, and use decisions (including those related to habitat,
species, and archaeological site protection, the development of recreational facilities
such as trails and overlooks, and interpretive components such as signs, maps, and webbased information)
These were accomplished with specific objectives associated with each of four parts of the survey effort,
and with a tandem research/education purpose that included occasional volunteer members of the
public and a continuous social media outreach effort reflecting findings along the way.
Within the overarching Goal and Objectives listed above, the project was implemented in 4 distinct parts
that overlapped across the 3 ½ year life of the project, each with a specific purpose and set of
objectives:
1) Preliminary Ecosystem Delineation (2017-2019)
The purpose of this portion of the survey is to begin identifying unique ecological
communities and potential critical resources as they currently exist on the landscape.
Objectives:
 Research and review of existing data
 Aerial, historic, and contour map review
 Onsite landscape survey transects to differentiate unique communities
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Generate preliminary ecosystem boundary field maps
Determine an natural community classification hypothesis for each unique
ecosystem
Create of baseline list of plant and animal species

2) Preliminary Inventory of Cultural Resources (2018 – 2020)
The purpose of this effort was to begin shedding some light on the complexity of the
remains of human activity on the land. No quantitative survey was undertaken, so the
results are far from exhaustive, and they exhibit some observation bias related to our
sampling methods.
Objectives:
 Map the location and document the general condition of old home sites, roads, and
other historic features as they were encountered
 Document prehistoric resources encountered on the ground surface during general
reconnaissance
 Generate descriptions and technical drawings of cultural remains that are close to
the trails that the public will probably use in the future
3) Natural Plant Community Sampling, Classification, and Mapping (2018-2020)
The purpose of this portion of the project is to delineate and describe all the natural and
anthropogenic ecosystems in the study area.
Objectives:
 Accomplish vegetative sampling through representative plots
 Use the data to identify the official name and conservation status of each unique
plant community type
 Map the location of all natural community types
 Generate exhaustive species lists for plants and animals
 Establish a large photographic collection of the resources on the land
 Encourage and coordinate volunteer participation and public education (via social
media and publishing) over the life of the project
4) Synthesis of Findings in a Final Report (2020)
The purpose of this part of the project is to make the findings available for public
consumption.
Objectives:
 Compile all data gathered, synthesize, and interpret
 Generate a report describing the project and findings
 Generate Maps that express Important Biological Areas, Cultural Resources, and
Natural Resources
 Provide guidance on initial Master Planning concept development
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SURVEY AREA DESCRIPTION
Regional Context
The great Appalachian Mountain range, within which the Hedgerow Tract resides, falls mostly in the
Eastern Temperate Region and stretches from Alabama to the Northeast States. It includes the Ridge
and Valley, Blue Ridge, and Piedmont provinces of Virginia, but by relation through geology, also
includes the ranges of the Northeast (Adirondacks and Northern Highlands) and even the outlying
mountains of Arkansas, Oklahoma, and Texas (Ouachita and Marathon Mountain ranges). In Virginia the
Appalachian Mountains reach from the state line in the west at the Allegheny Plateau to the east margin
of the Piedmont Geologic Province at the fall line. This widespread region has a diverse set of
physiographic characteristics that shape culture and ecology through time. Landscape variation is
remarkable and it the result of more than 1 billion years of geologic change. The resulting life that
blankets the land has settled into the varied fields, forests, mountains and hollows with an expression of
diversity that is unique to Eastern North America. The Atlantic states are known the world over for
hosting elevated biological diversity, especially prior to the 15th-19th century European invasion and
subsequent population growth. To what do we owe this biological richness and potential? There are
many factors, but one forms the bedrock of the phenomenon: the region’s geologic past. The rock strata
hiding beneath the skin of the land influences and shapes everything that interacts with the soil-andsediment-blanketed surface.
No living organism escapes the influence of environmental context, whether animal, plant, or biological
system. Even the human animal, with its determination to imagine it controls everything, operates
within the firm grip of environmental limitations. Exemplifying this point is the fact that during the
march west across Virginia in the 16 -18 centuries, European settlers had to modify plans and goals in
order to find success. At the eastern edge of the Piedmont Region the boundary known as the Fall Line
forced a halt to large-scale material importation by traditional means - water. At that line, the erosion
resistant Piedmont releases its rivers into the soft sands of the Coastal Plain, and a torrent of rocky falls,
rapids, and runs results. Needless to say, the barges, flatboats, and other vessels that formed the
leading edge of material colonization came to a screeching halt at the Fall Line. Because of the
limitations of transportation technology at the time, and the added benefit of high velocity water for the
operation of mills, the bottleneck at the fall line resulted in hamlets, towns, and eventually cities Philadelphia, Trenton, Wilmington, Baltimore, Fredericksburg, Richmond, Petersburg, Raleigh, Columbia,
Augusta, and Tallahassee were born at the Fall Line. While many things combine to influence human
behavior, geology has long been recognized as perhaps the most powerful hidden force.
th

th
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Figure 1:The Hedgerow Tract location on a “Level I
Ecoregion Map of North America”. EPA, Omernik 2019.
Eastern Temperate Forests.

Diving back in time briefly, we see evidence of over a
billion years of gradual, often dramatic, geologic
change in Central Virginia. Everywhere we go we see
linear ridges and valleys that harbor tilted, overturned,
uplifted, and broken bedrock. Time, erosion, and
vegetative growth have softened what would
otherwise be a very rugged landscape not unlike the
Rocky Mountains of western North America. Lurking
just under the verdant blanket of vegetation and thin
veneer of soils, are rocks. These rocks are organized in
layers and groupings that most often trend from
southwest to northeast, a direction perpendicular to
the direction of the mountain-building forces that
produced their linear arrangement, much like the
compression of an accordion. The linear folds of
geology create mountain chains and ecological regions
that are oriented with the same southwest-tonortheast axis. The variety therein creates powerful
regional and local conditions that shape ecological
communities through time. The ancient and varied
bedrock has endowed our region with the elevated
biological variety and density that is a hallmark of
North America’s eastern landscapes.
Many phenomena have emerged from the geologic
diversity, on scales from entire regions down to niches
the size of a boulder. Beginning broadly, and
eventually arriving at the 344 acre project area, North
America is divided up into Ecoregions, each with
distinct geology and predictable groups of organisms.

Figure 2: Project location, in the Southeastern USA
Plains (8.3), on a “Level II Ecoregion Map of North
America”. EPA, Omernik 2019.

Ecological Regions The ecoregion classification system
that CUH recognizes and works within is known as
“The Omernik ecoregion system” (EPA). It is
hierarchical, and divided into four different levels
(much like countries, states, counties, and cities).
Spatial patterns observed in living and non-living
components of a region determine the boundaries,
and these exist at a number of scales. The four scales,
or levels, are termed simply: Level I, II, III, and IV. CUH
uses this version of defining ecoregions because it
takes a multi-disciplinary view and requires a synthesis
of place-based scientific knowledge at multiple scales.

15 | P a g e

Figure 3: Project location, the Northern Piedmont (64) on a
“Level III Ecoregion Map of North America”. EPA, Omernik
2019.

The Piedmont Ecoregion (Figure 3: 45, 64)
stretches from New Jersey to Alabama and covers
a total of around 80,000 square miles. It has been
the most lived-in ecological region in all of North
America since the 1400’s, and for centuries the
flat to gently rolling terrain received a continuous
flow of west-bound European settlers and the
enslaved peoples they forced into labor. They
launched from the Atlantic, and eventually from
the towns and cities of the Fall Line - the
geographic impediment separating the Piedmont
from the Coastal Plain (63, 65). The elevation
range of the Piedmont of Virginia extends from
about 200’ at the Fall Line near Richmond to
about 800’ at the western margin where it meets
the Blue Ridge Ecoregion (66). There are
hundreds of notable ridges, outlying
monadnocks, and small mountains that exceed
800’ elevation within the foothills area of the
western Piedmont. When outlying Piedmont
terrain exceeds 800’ while remaining directly
connected to the Blue Ridge Mountains (such as
the mountains in southern Albemarle County),
they fall in the Blue Ridge Ecoregion.
The Hedgerow Study Area is situated on a
landscape that falls within the following
ecoregion hierarchy:

 Level I: Eastern Temperate Forests
 Level II: Southeastern USA Plains
 Level III: Northern Piedmont
 Level IV: Piedmont Uplands

Figure 4: Level IV Ecoregion Map. EPA, Omernik 2019

45e: Northern Inner Piedmont (within level III
Southern Piedmont)

64c: Piedmont Uplands (within level III Northern
Piedmont)

66a: Northern Igneous Ridges (within level III Blue
Ridge)

66b: Northern Sedimentary and Metasedimentary
Ridges (within level III Blue Ridge)
**See Appendix A for descriptions of ecoregions

Looking at a local scale, one sees that Natural
Plant Communities (an increment of measure
defined later in the document) form a fine mosaic
within the Level IV Ecological Regions, and, within
that, there is detail in habitat and niche, with
patterns of connectivity being repeated at each
scale. The Ecoregions and the Natural Plant
Communities they harbor are in flux. They are
dynamic and ever-changing, just like the
continental crust and geological strata beneath
them. The edge of one ecosystem dovetails with
another, and that margin ebbs and flows, waxes
and wanes, in concert with climate and
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geographic change. Not only is the Piedmont Uplands region of the Charlottesville area home to more
than 50 Natural Plant Community types, the energy and vitality seen in them is compounded by their
shifting and complexly shaped edges.

Forgotten Grasslands and the “Virgin Forest Myth”.

Figure 5. Approximate location of the Hedgerow study area is between second “A” of Savanae, and the first “i” of Virginia.
Explorer John Lederer traveled from the James River in Virginia to Charlotte, North Carolina, and reported encountering “open
plains,” “savannah,” and a country “open and clear of wood”. Note the “Savanae (Latin plural for savanna – meaning several
open grasslands and meadows)- in the upper portion of the map. Mr. Lederer, as well as William Byrd and other 17 th and 18th
century explorers, noted expansive grasslands in the Piedmont of Virginia. Source: University of North Carolina. The
Discoveries of John Lederer. http://rla.unc.edu/Archives/accounts/Lederer/Lederer.html

Another item that cannot be overlooked when describing the ecology of the Piedmont Region is the
widespread loss of about half of its natural ecosystems. These lost ecosystems exist now only as small
remnants. They are the forgotten grasslands that were once prevalent in the Piedmont region. Indeed, a
vast and sunny matrix of grasslands, including wetlands, wet and dry prairies, barrens, glades, savannas,
and woodlands, teaming with all the wondrous life that they are capable of supporting, once occupied
every square foot of relatively flat upland terrain in the region. If you are not familiar with the
phenomenon, you are not alone. We’ve all been duped, and brainwashed with visions of deep and dark
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virgin forests – the racist myth of pristine and relatively uninhabited land. Ecologists now understand
that natural fires occurred as often as every 3-5 years across much of the region (not including humanmade fires), and that these fires would burn for weeks, and for great distances, to the horizon, stopping
only at the edges of deep ravines, broad wetlands, or at the interface of a broad floodplain along one of
the region’s widest rivers. These fires weren’t fierce like those we see glorified in mass media today. The
fuel load on the ground had long been managed by a pattern of frequent fire occurrence. The fires were
small, low, slow, and instrumental for sustaining biodiversity in the region. The 3-5 year interval was
made more frequent through the land management practices of Indigenous people. The Monacan
Indians farmed the floodplains of the region and maintained them as open space, even in areas resting
and regenerating between periods of intensive farming. The annual controlled burns of cultivated areas
would have augmented regional natural fires taking place in the uplands. Old growth grasslands would
likely have been widespread and also very well developed in the long-lived stability to support a level of
peak diversity. The newly disturbed areas, as in the case of bison trails and wallows, or crop fields of the
Monacan, hosted those early successional native weeds we are familiar with (wingstem, common
milkweed, tridens, pokeweed, broomsedge, ragweed, and others).
That the old grassland ecosystems have been ignored is nothing short of tragic, for they likely held the
greatest diversity in terrestrial life when compared to the other ecosystem types in the Piedmont of
Central Virginia. Much of the bird and insect loss we are seeing today is directly or indirectly related to
the loss of natural grassland habitats. As mentioned earlier (it is worth repeating) the general public has
been duped. They’ve long been swayed by the false notion that, at the time of settlement, a squirrel
could leap from tree to tree without touching the ground, across the tops of a soaring virgin forest
canopy that stretched from the Atlantic Ocean to the Mississippi river! What a ridiculous notion. That
sort of lie demands a logic that does not leave room for grasslands, nor the species they support. It is
also an exaggeration that diminishes the existence of prehistoric peoples and the way in which they
interacted with Piedmont landscapes. Grasslands were critical for their way of life. Indigenous People
are adapted to the diverse landscapes of the region, and their behaviors emerged in a balanced way
within natural plant communities. The balance included heavy input, and heavy disturbance. The plants
had long ago adjusted, and settled into their elevated richness. Indigenous People were accustomed to
living with fire and used it to manage agricultural spaces and general biological richness across the
landscape. To some degree, the outdated “pristine forest” myth was designed to ignore the prior
existence and prevalence of Indigenous People, perhaps with some subconscious motive of hiding or
diminishing the collective guilt our European ancestors earned during a 300 year Native American
genocide.
Indeed, historians and ecologists are beginning to agree on the issue. Open space, not forest, was the
defining character of the earliest days of settlement. Settlers moved into open landscapes and cultivated
areas that were already free of forest.

“Whereby we shall enjoy their cultivated places.” – Edward Waterhouse,
Secretary of the Virginia Company. 1622.
The idea makes sense on an intuitive level, but it bears fruit in ecological data and in the historic record
as well. On the ecological end of things, natural groupings of slow-to-assemble grassland species are still
found in unplowed upland landscapes (by the thousands, I might add). Those groupings can take more
than 1,000 years to assemble following disturbance (Nerlekar. 2020). Gratefully, many settlers not only
adopted the practice of managing “fallow” open space with fire, but they also left behind bits and pieces
of unplowed landscape. This was probably most often an accident of circumstances that happened to
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benefit ecology. However, it is rumored that many farmers of the 19th century kept was is called an
“insurance prairie”, consisting of completely intact old prairie, as a safety net for years when drought
impacted their usual hay crop (consisting of European grasses, and monocultures that excluded native
species). It could be the case that these old insurance prairies are one reason that remnant high quality
grasslands remain. We have begun an inventory of them, and it appears that a network of thousands of
tiny “pocket prairies” persist to this day. Despite being overlooked, devalued, and ignored, they may be
the only glimpses we have of a pre-Columbian landscape. The subject is worthy of its own treatment and
has a depth that is far beyond the scope of this report.
Thankfully scientific investigation, as well as cultural awareness, respect, and equity, is beginning to
draw attention to these forgotten landscapes, life they supported, and the humans that lived with them.
Research, and a growing and undeniable heap of data, is shedding light on the complex mosaic of forests
and grasslands that are natural and normal parts of the Piedmont. The findings suggest to modern
humans that we should attempt to become more comfortable with making prescribed fire part of our
normal household toolkit!

Figure 6. Map of the southeastern United States showing estimated pre-settlement fire frequencies. The author, Reed Noss, is
careful to note that these fire frequencies apply to fire-prone portions of the land, and not to deep sheltered ravines and large
floodplains along our region’s largest rivers. This image is used here with the permission of Reed Noss, granted in 2020 (Reed is
the author of “Forgotten Grasslands of the South”).
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Local Context: The Ragged Mountains

Figure 7. Map of Albemarle County and the City of Charlottesville, Virginia, showing the Hedgerow
survey project location.
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Figure 8. Map showing the parcels of the study area. They are referred to throughout this document.

The Hedgerow Project research area is a 344 acre tract of land in Albemarle County, 1 mile southwest of
Charlottesville. It adjoins a multitude of private properties around the northeast, east, southeast, and
south margins, a VDOT property towards the north end along I-64, and Charlottesville managed
property along the northwest length of the study area (Ragged Mountain natural Area, South). Though
it has a vertical projection of 344 acres, the actual lands surface is nearly 20 acres more than that. That
substantial addition is due to the steep nature of the terrain. The Hedgerow tract is in the heart of the
Ragged Mountains of Albemarle County, northwest of Route 29. Moores Creek enters and exits the
property at the south end of the study area, and three un-named small tributaries drain other portions
of the study area, all contributing to the larger Moores Creek watershed.
The majority of the forests in the study area, and indeed those of the surrounding Ragged Mountains,
are somewhat mature, if moderately unhealthy. Despite being starved of basic processes such as natural
fire, some are beginning to approach “secondary old-growth” status. Most of them exceed 100 years of
age, with some notable, stunted and widely-spaced old-growth specimens, and even small old growth
stands found occasionally in rocky woodlands and outcrop barren areas. Pasture and cropland
abandonment, in combination with fire suppression, has buried much of the Ragged Mountain
landscape beneath the dark canopy of middle-to-late forest succession. Some of the old giants that are
associated with land patent property lines still stand as 18th century representatives. The aging, forested
canopy of a few deep ravines now supports clean and cold mountain streams and healthy aquatic life.
These same forests are renowned for supporting a great number of nesting Neotropical songbirds,
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including black-throated blue warbler, black-and-white warbler, worm-eating warbler, ovenbird, hooded
warbler, Louisiana waterthrush, and Kentucky warbler. In these forests, and the barrens and woodlands
scattered among them, one may observe nearly all types of amphibian, reptile, dragonfly, bird, and
butterfly that are available in our region. This property, like those in other parts of the Ragged Mountain
biome, should be considered robust ecological classrooms. They remain a “forested option” into which
one may stroll to find peace and quiet, even in close proximity to the urban core of Charlottesville. That
said, it is the author’s preference to wade into a high quality grassland to find a solitude and peace.
Before we review the Natural Plant Communities, Plants, Animals, and Cultural Resources of the
Hedgerow property we must first turn to the force that is most dominant in shaping and honing their
content, patterns of behavior, and position in the landscape: Geology.
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GEOLOGY

Plate 3: While much of the study area is best characterized by having rolling upland terrain, some areas present large geologic
anomalies. Here a 10’ drop in the landscape defines the lower terminus of an outcrop woodland ecosystem. Just a few meters out
of view the bedrock allows the land to drop again and supports a long cascading stretch of montane stream. Many of the
fractures in the rocks in this image are suggestive of quarry activity.

Plate 4: The dominant and characteristic rock type in
the study area is Porphyioblaastic Biotite-Plagioclase
Auguen Gneiss.

Formation Description
Here at the south end of the Piedmont Uplands
Ecoregion (part of the northern Piedmont of Virginia),
we have access to more than 1 billion years of geologic
record, including the evidence of many cycles of
continental plate movement and collisions, mountainbuilding, and subsequent erosion. Upon the complicated
landscape and bedrock substrate known as the Central
Blue Ridge Anticlinorium, we find the Ragged Mountains.
The bedrock of the Ragged Mountains has ancient
origins. The rocks were born many miles deep inside the
core of the long-extinct Grenville Mountains. The
majority of the rocks that we find in the Ragged
Mountains today were formed more than one billion
years ago, as continental swelling and expansion
brought magma into the core of what would become the
Grenville Mountains. The magma cooled to eventually
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form a granitic rock that is the metamorphosed
parent material for the primary rock type
observed on the property today: Porphyoblastic
Biotite-Plagioclase Augen Gneiss. Since that time
geologic processes have continued to exert
forces upon the rocks, including heat and
pressure, resulting in further metamorphism and
the re-sorting and layering of the minerals in the
rock strata.
The Hedgerow tract is heavily endowed with
surface occurrences of bedrock. There are large
pavements and enormous boulders that reach
far below the soil in a contiguous connection
with deep bedrock, but there are also smaller
boulders and cobbles strewn about the
landscape. Architectural remnants are most
often made of rocks gathered from nearby, so
that to visit an archaeological site is also like
stepping into an exhibit of the “rocks and
minerals of the Ragged Mountains”. Further
study in geology may be had in one of the several
scattered surface quarries on the property.
Larger mineral segregations, particularly vein
quartz, remain as pebbles and cobbles along
ridgelines and on steep slopes. Streams cut
across the top of bedrock as well, and those with
steep gradients provide nice cross sections of the Plate 5: Quartz is very common at the surface in the study area,
and on occasions one may encounter crystals of varied color and
variety of rocks and minerals in the study area.
quality. This greyish-purple crystal is a type of quartz known as
There are anomalies, such as long lines of round
amethyst, and it was found in the old road bed along the ridge in
diabase boulders that trace volcanic feeder dikes. the northeast part of the study area. Clear, milky, and smokey
quartz crystals were seen in passing in other locations
Tiny quartz crystals occur in the soils of the
throughout the project.
uplands and the gravels of the streams. They
typically bear the stresses of metamorphism in the colors and fractures they hold - ranging from clear or
milky white to grey and amethyst. All of this is to say that visitors to the property will have continuous
access to a great variety of rocks and minerals regardless of where they are.
The prevalent “Gneiss” of the land is fairly coarse-grained and rich in biotite mica and feldspar.
Potassium feldspar is ever-present as relatively large crystals in the matrix of the rock as well. It is joined
by blue quartz in many areas. Micro-crystals of epidote, apatite, muscovite, ilmenite, and titanite have
been documented as being omnipresent in this rock type in the region (USGS). The plagioclase feldspar
often contains epidote and white mica and in some areas the percentage of the minerals hornblende
and almandine-grossular garnet is high enough to change the overall color of the rocks. A less common
rock type on the land is known as “diabase”. This rock represents magma that cooled in small sills,
seams, and feeder tubes that lead to the Catoctin formation that once covered the gneiss of the Ragged
Mountains. The “Catoctin Formation”, and its greenstone (metabasalt), underlays the southwest
mountains of Pantops, Monticello, Montalto, and the Green Mountains. It is easily seen with a canoe
from the Rivanna River along the east side of Charlottesville. The diabase rocks, having once been
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magma that fed surface lava flows, can be found in multiple locations in the study area. They have a
peculiarly strong influence on the natural ecosystems at those locations due to the preponderance of
magnesium silcate minerals in the bedrock. Diabase is made primary of magnesium silicate minerals, but
it also has elevated amounts of calcium and iron. This creates residual soils that recruit for plants
characterized as “calciphiles” and minimizes “acidiphiles”. For more information about this
phenomenon, visit the sections of the Natural Plant Community chapter below describing Mafic Barrens
and Ash-Hickory Woodlands.
One of the obvious characteristics that visitors will note upon visiting the property is that some rocks are
simply darker in color than others. We can confirm that the darker variants of the bedrock already
described contain more magnesium silicate minerals, and tend to support “Basic” or “Mafic” natural
plant communities in the Ragged Mountains. The lighter colored variations of the augen gneiss are more
likely to support nutrient-poor, “Acidic” or “Heath” communities. Also common in the study area is the
silicate mineral, quartz. It occurs as veins and pockets of all sizes in the bedrock, and after the
weathering of our region imposes its erosive forces upon the gneissic bedrock, erosion resistant quartz
is released upon the land. Users of the trails, and waders of the creeks will find lots of color variation in
the quartz pebbles and cobbles scattered about, from gray-blue to milky, greenish to orange, and even
occasionally clear or light amethyst in color.
Geology – Influence on Soils and Natural Plant
Communities
Bedrock plays a dominant and sustaining role in
influencing soil chemistry and physicality in the
Piedmont of Virginia. The bedrock not only
determines the shape and character of the land, but
it presents minerals during the weathering process.
The combined physical and chemical qualities of the
minerals, when released to the soils from the
weathering bedrock, set the stage for what grows on
the surface. In our experience, bedrock is the primary
factor for determining where specific natural
communities occur. As a result of bedrock, the
physical landform characteristics of the Hedgerow
Property differ significantly from those found in most
of the surrounding Piedmont. The Slope ranges from
flat (bottoms of ravines, floodplains, and expanses of
flat bedrock) to nearly vertical (rock outcroppings
scattered throughout the forested slope areas and
along steep gradient streams). The slope of the land
faces all cardinal directions, giving us great variation
in Aspect. Elevation variation is high enough to create
Plate 6: There are exceptions to the rule on the property.
That is, not all rock types there are “gneiss”. Here one can an intermingling of Blue Ridge and Piedmont
see the prismatic fracturing in a sample of diabase, a rock landscape characteristics and flora. Soils range from
that occurs in narrow bands that often stretch for more
shallow and rocky, to deep and clayey. The shape of
than 300 meters across the land. These magnesium-silicate
the landforms varies substantially from dome-like
rocks exert pressure upon the floristic component in the
forest and recruit for cation-loving flora upland species
slopes to deeply incised ravines. Larger patterns
such as Carolina buckthorn, dwarf hackberry, and pale
influenced by bedrock are visible as well.
penstemon. Photograph by Devin Floyd.
Segregations of concentrated mafic minerals, diabase
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dikes, erosion-resistant quartz veins, and other variations create a web of repeating linear landform
patterns (known as lineaments in geology). A web of stress fractures and dormant faults that are
oriented perpendicular to the direction of various continental collisions further exacerbate this
phenomenon. As a result there is an overall southwest-to-northeast trend to the ridgelines, ravines, and
streamlets of the Ragged Mountains. The pattern is visible even in the distribution of ecosystems, and it
echoes the greater regional pattern observed in geology, ecoregions, and landforms of Appalachia.
The chemistry of the soils varies significantly due to the inconsistent mineral content of the bedrock.
Mafic minerals (magnesium silicates, typically dark in color) are a dominant facet of the bedrock across
the study area. Epidote, rutile, orthopyroxene, hornblende, and calcium-rich feldspars release minerals
to developing soils. Soils samples taken during our survey shed light on the variation. In addition to high
potassium (a mineral critical for plant growth), the soils tend to have high amounts of calcium,
magnesium, manganese, and other minerals. Most important to understand, perhaps, is that the soils
are often what plant ecologists call base-rich. That is, the soil and sediment has moderately high levels
of base minerals (ions with a net positive charge). In addition to high base saturation, the soils tend to
have high cation exchange capacity, and the minerals in the soil are thus available for plant uptake. For
this reason many of the forests here are noted as being “Basic” (Basic Oak-Hickory, Basic-Mesic, BasicWoodland, or Basic Outcrop Barren), and the dominant vegetative cover in the Ragged Mountains tends
to be “Basic” Oak-Hickory Forest.
Related directly to the bedrock and soil variability, the Hedgerow tract has a diverse array of biological
communities. Not only is there great variety, but many of the ecosystem are classified as globally rare or
state-rare types that only occur in the Virginia Piedmont. Because of its deep and obvious visual ties to
geology, I’ll mention one of those here: The Piedmont Mafic Barren. It is restricted to the Piedmont
region of Virginia, and should be a top priority for conservation. There are fewer than 40 examples of
this natural community type in the world, and it just so happens that the rugged base-rich landscape of

Plate 7: The bedrock of the Hedgerow tract has sufficient enough calcium, magnesium, managanese and other cations to support
natural communities in the “Mafic” geologic spectrum. One of those, pictured here, is the globally rare Piedmont, Virginia
endemic community, the Piedmont Mafic Barren.

the Ragged Mountains offers the perfect context for them. Many significant examples exist in the
Ragged Mountain range, and several of those occur within the Hedgerow Park study area.
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Table 1. Soil Sample Data.
HR01 HR02 HR03 HR04 HR05 HR06 HR07 HR08 HR09 HR10 HR11 HR12 HR13 HR14 HR15
Exchange Capacity
(meq/100 g)

14.36

4.59

8.43

16.83

14.84

10.29

4.62

16.74

20.64

19.91

3.61

3.51

9.32

5.23

10.73

SMP Buffer

5.9

6.7

6.4

5.7

7.3

6.7

6.7

6.2

6

5.6

7

7.2

6.4

6.6

6.5

pH

4.5

4.8

4.6

4.6

6.7

5.5

4.9

5.3

5.3

4.5

5.3

5.8

4.8

4.1

5.4

Organic Matter (%)

9.9

4.66

9.08

10.38

10.01

8.92

4.66

12.67

21.36

32.02

4.69

1.81

7.27

10.97

7.38

2

97

3

3

2

2

1

126

> 130

> 130

97

56

111

125

112

S* (ppm)

19

9

22

19

9

11

11

19

25

22

9

4

13

17

9

P* (mg/kg)

24

26

43

36

78

191

13

78

69

81

32

25

18

11

12

Ca* (mg/kg)

238

187

231

205

2377

1221

190

1308

1508

546

489

502

351

133

726

Mg* (mg/kg)

27

46

39

35

246

100

53

103

158

71

96

77

81

30

170

103

115

121

127

308

156

107

118

120

92

121

118

114

57

114

11

18

21

25

26

14

13

13

12

13

12

12

11

12

15

Ca** (%)

8.29

20.37

13.7

6.09

80.09

59.33

20.56

39.07

36.53

13.71

67.73

71.51

18.83

12.72

33.83

Mg** (%)

1.57

8.35

3.86

1.73

13.81

8.1

9.56

5.13

6.38

2.97

22.16

18.28

7.24

4.78

13.2

K** (%)

1.84

6.42

3.68

1.93

5.32

3.89

5.94

1.81

1.49

1.18

8.59

8.62

3.14

2.79

2.72

Na** (%)

0.33

1.71

1.08

0.65

0.76

0.59

1.22

0.34

0.25

0.28

1.45

1.49

0.51

1

0.61

Nitrogen Release
(#'s N/acre)

K* (mg/kg)
Na* (mg/kg)

Other Bases** (%)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Total Base
Saturation

12.03

36.85

22.32

10.4

99.98

71.91

37.28

46.35

44.65

18.14

99.93

99.9

29.72

21.29

50.36

H** (%)

88.01

63.05

77.67

89.57

0

28.12

62.64

53.67

55.33

81.83

0

0

70.26

78.62

49.67

B* (mg/kg)

0.25

0.36

0.29

0.31

0.62

0.38 < 0.20

0.32

0.49

0.26

0.26 < 0.20 < 0.20 < 0.20

0.21

Fe* (mg/kg)

301

109

196

235

95

258

149

109

122

288

133

167

129

243

133

2

17

6

7

79

38

9

24

30

25

19

26

18

4

31

Cu* (mg/kg)

0.3

1

< 0.2

0.47

1.28

0.66

0.3

1.31

1.04

1.16

1.07

1.36

0.95

0.63

0.45

Zn* (mg/kg)

2.29

1.33

1.66

6.6

2.35

1.25

1.94

4.48

9.27

15.18

2.27

6

4.02

13.08

2.82

Al* (mg/kg)

1253

1039

1341

1225

1087

1195

1124

1015

1136

1185

616

468

986

927

806

Bulk Density
(g/cm3)

0.71

0.83

0.84

0.82

0.84

0.84

0.88

0.71

0.76

0.53

1.18

1.35

0.88

0.94

1

Clay (%)

17.01

21.98

10.25

10.3

22.26

17.91

19.25

13.56

12.19

9.15

11.44

7.24

20.55

13.05

15.74

Silt (%)

30.9

24.02

32.38

34.9

34.04

31.9

29.49

29.01

32.24

37.69

25.39

7.33

29.92

27.59

28.87

Sand (%)

52.09

54

57.37

54.8

43.7

50.19

51.26

57.43

55.57

53.16

63.17

85.43

49.53

59.36

55.39

Soil Class

Sandy
Clay Sandy Sandy
Loam Loam Loam Loam

Loam

Loam

Loam

Sandy Sandy Sandy Sandy Loamy
Loam Loam Loam Loam Sand

Loam

Sandy
Loam

Sandy
Loam

Mn* (mg/kg)
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SURVEY METHODOLOGY
Natural Resource Inventory Methods
Definitions
In order to be a good steward or educator within the context of land conservation, it is important to
develop an understanding of several basic concepts. The concepts and definitions below are provided
for this purpose, and they reflect local and regional nuance. We have purposefully given them a strong
bent toward application and function in the broader world of education and conservation. The effective
application of such words as “native” or “natural” is often skipped in deference to the use of generic and
outdated versions. Our standard is to keep an ear to the ground of current ecological work and adopt
the most recent iteration of these definitions, without the noise of political wind (for example, the
overly broad and ecologically meaningless “native to Virginia”), and to adopt and adjust definitions so
that, while they are theoretical, they are relevant, reliable, and empowering in application.
Biodiversity: The totality of genes, species, communities, and systems in a specific geographic
region or location. The richness, diversity, distribution, and evenness (rarity and commonality) at
these four scales play an important role in determining biodiversity. The conservation of
biodiversity, through time and at all scales of ecological organization, is critical for the survival of
life on Earth. Conserving biodiversity requires the identification of key variables so that goals
and objectives may be set. Education related to biodiversity must be bottom-up, place-based,
and inquiry-based so that the critical elements of local nuance and variability can be
understood.
Natural Plant Communities vs. Ecological Communities, in the context of human disturbance:
Natural Plant Communities are assemblages of interacting plant species that are uniquely
associated with a specific landscape niche. The assemblage of species in that context has had
time to develop stable and balanced relationships with the living and nonliving parts of the same
niche. A natural plant community has either experienced minimal modern human disturbance or
has recovered from that disturbance under mostly natural conditions.
The process of natural community investigation and identification presents a paradox and
related challenges. While plants and ecosystems often exist as a seemingly continuous gradient
across the land, they also occur in groupings that are somewhat predictable. Natural
communities are relatively predictable units of measure that are very useful for education and
conservation efforts because they form the matrix within which all terrestrial animals interact
and reproduce. In fact, we argue that the survival of species in the Piedmont Region is entirely
dependent upon the restoration and preservation of natural community diversity and associated
natural disturbance regimes.
An Ecological Community is defined as an assemblage of co-existing, interacting species,
considered together with the physical environment and associated ecological processes that
usually recurs on the landscape. Our study covers both traditional categories of “natural” and
“un-natural” ecological communities. Because humans are mammals, and part of nature, we
treat all ecological communities as “natural”, despite the level of human disturbance, and
consider them to be on a spectrum of recovery from human disturbance. Our work is as much
an effort to define degrees of recovery as it is to determine the classification of the system.

28 | P a g e

No part of the Piedmont landscape has escaped the influence of humans. Human animals are a
large, numerous, and ambitious bunch, defined in part as being cosmopolitan – that is, we are
found in nearly every corner of the world as a single species. No other lifeform has moved so far,
so fast, while leaving a trail of ever-growing progeny and proportional ecological destruction
that compounds with each step forward. The cart is way out in front of the horse, so far that we
can’t see it or understand the effects our actions will have on future generations.
We have been on the Virginia landscape for more than 15,000 years. However, the heaviest
impact on the non-human life of our region has come in the last 500 years - since the first
European colonizers reached Turtle Island (the Indigenous name for the continent. The label
“North America” is a relic of colonialism). A sizable scattered collection of small, remnant, precolonial habitats do remain throughout the region - particularly grasslands of the wetland,
prairie, savanna, and woodland types. Most of those are essentially unchanged from their
condition prior to the colonial invasion and subsequent settlement, due to being far short of
ideal for Euro-centric agricultural production (monocultured non-native plants and animals).
Some habitats in the study area have had only a decade or so to recover from the oppressive
behaviors of modern humans, and even those continue to be impacted by things like fire
suppression. Other habitats are best described as being in a middle successional stages of
recovery from agriculture, forest clearing, fire suppression, trail building, or other disturbance
events. A few habitats in the study area should be considered “old-growth” and nearly intact or
fully recovered from post-Columbian disturbance.
It is important to understand that we include human disturbance as part of natural community
development, and we aren’t alone. Most modern ecologists now recognize that it is about
“how”, rather than “if”, when it comes to the positive or negative impacts of disturbance. It is
important to differentiate between the disturbance activities of modern humans and those of
Indigenous People. Natural community development does not occur unless humans allow for
the natural disturbance regimes that shaped systems, plants, and animals through time. This
includes the landscape management practices of Indigenous People, and in the study area
specifically, those of the Monacan Indian Nation and their relatives.
Native: Native organisms are those that have evolved in a specific ecological area for long
enough to have developed thousands of obvious, and less apparent, complex and specialized
relationships with other plants, animals, fungi, and communities of biota. The term "native" is
most often prescribed to areas within political lines, but in fact it refers to groupings of plants
that are natural to specific areas with unique physiographic and microclimatic conditions.
Therefore, a plant that is native to one portion of a landscape may not be native, natural, or
adapted to another part of it. This logic should be applied at multiple scales, from ecoregions to
individual hills, fields, and boulders. This concept is very important for sustainable conservation
practice, and for the support of locally adapted wildlife and the overall integrity of local and
regional biodiversity. But, it is also critical for supporting the integrity of environmental
education. Native, as a defining tool, should be used with local ecological specificity, and in a
niche-based manner. Native species that volunteer in all phases of renewal and succession, are
functional native plants... even if they emerge in a sidewalk crack or the gravel of an abandoned
lot. Urban lots, suburban lawns, and old agricultural landscapes are teaming with native species,
and they always spring forth if a bit of land is allowed to grow (albeit, in competition with nonnative exotics that effectively suppress diversity).
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Non-Native / Exotic / Invasive: These three terms are used interchangeably in this report. They
refer to any plant species that is introduced to the region, either purposefully or accidentally,
outside its natural and normal ecological range in space and time. We do not use cultural
divisions in time to define Nativism for plants, as we hold that the degree of nativism in flora has
more to do with the development of complex relationships than it does the culture that moved
the plant around. Given that climate oscillations have shaped and honed species and natural
community movement and development through time, we hypothesize that nativism in a plant
is closely tied to the minimum oscillation time-frame. That length of time is certainly greater
than 1,000 years. Any plant shoved into new environments by humans in the last 1,000 years
should be deemed as suspect, with respect to being a native plant. Non-native species that
perpetuate in growing numbers have demonstrated the tendency to spread to a degree that
causes damage to the environment, biological diversity, and often human economy and health.
Non-native species are often invasive and aggressive, and compete directly with native species
for moisture, sunlight, nutrients, and space. That said, other introduced species naturalize in a
quiet manner, and will presumably graduate to the “native plant” status after deep time allows
them to work out the multitude of environmental relationships required.
Non-native / Exotic species often invade landscapes that have experienced modern soil
disturbance. In that context they face very few (if any) of the normal environmental checks and
balances they evolved with, including weather variation, soil bacteria, fungi, and insect pests
and diseases that keep them under control in their natural native range. The utter lack of
natural enemies often leads to damaging and hard-to-control population eruptions. It is true
that most seeds and vegetative materials of non-native species that are introduced purposefully
or by accident, do not survive, but those that do tend to be voracious and beyond
environmental control. Biodiversity is almost always lower in comparable proportion with the
prevalence of exotic species.
Natural Community Trajectory: Natural community trajectory is a phrase we use to describe the
often predictable vegetative potential of any landscape. The phrase is used sparingly in this
report (we use it in restoration projects), but we include the definition here for its education
value and importance in conservation of ecosystems in the Ragged Mountains. If left to their
own device, and given time, each bit of landscape has a general path of predicatable potentials.
In fact, there are only a few types of natural communities that can regenerate without
intervention on any given bit of landscape. Landcapes are quite selective and self limiting in that
way. What’s more, most of the species that will occur in the emerging ecosystem are highly
predictable. The reasons for this are complex, and long-debated and considered by ecologists,
especially as it pertains to those generalist species that stretch the edges of predictability. The
fact is, vegetative cover forms a continuum of growth across the land, and it changes along
gradients that are both gradual and sudden. Because of this, and particularly upon the Eastern
Temperate landscape, there are a pile of interesting correlations between different groupings of
species and the landscape they gravitate toward. Because of these correlations and their
relationships to climate and physiography, the remaining species in a natural community can be
predicted with a high degree of confidence once the principle (indicator) species are confirmed.
The primary factors that create the relative permanence and predictability are physiographic
and climatic. That is, variables such as geologic chemistry, aspect, slope, elevation, land shape,
land form, soil moisture and drainage, and geographic position combine to form a powerful
selective force on vegetative composition. While individual species may be generalists, occurring
across diverse sets of environmental conditions, groupings of plants are tied very strictly to local
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sets of conditions. There are complicating factors that make determining natural trajectory a
challenge, such as history of human activity, relative abundance of non-native species, and the
influence of natural succession on vegetation. But, all-in-all, the data proves with regularity that
every bit of the Piedmont landscape has a normal, natural community potential, AND this
potential is entirely predictable, albeit with ever-present variability existing in the details.
Why is this important? The natural trajectory allows for conservation efforts to aim, with
precision, at instigating the vegetative renewal that is natural and normal for a given landscape.
Without an understanding of this trajectory at a site, restoration projects are wasteful, less
successful, and tend to be artificial with very little net benefit for biodiversity (including
animals). A great example of a common practice that has no regard for the natural community
trajectory of a landscape is the planting of a “wildflower meadow”. Some call them “meadowsin-can”, and they rely upon showy, near-term aesthetic outcomes, and include performance
species, generic mixes, and groupings of flora that have never co-occurred in the wild. For
obvious reasons, they fail, and they fall extremely short of all goals related to biodiversity
conservation, stewardship, and education.
Key Data Definitions. Three additional definitions are included here so the reader may better
understand the results communicated in the Natural Community Survey Section of this report.
They are integral to generating specific goals, objectives, and targets for restoration, and for
tracking the overall ecological well-being of the land over time. These essential data points are:
richness, diversity index, and exotic species importance index. An reasonable goal for the County
of Albemarle is to improve these three variables in all parts of the study area, for the benefit of
wildlife, for ecosystem function, and to enhance the natural aesthetic.
Richness: “Richness” refers to the total number of species within a given area. Many natural
plant communities have naturally low species richness (such as the forested heath habitats in
the study area). In the Piedmont, forests tend to have fewer plant species than open-space
grassland types such as prairies, savannas, and woodlands. There are a great number of reasons
for this, but one worth noting here is that pre-Columbian native landscapes in the region were
blanketed by as much grassland as forest. Enormous contiguous grasslands had thousands of
years of robust, full sun, species development. One may surmise that the competition for space,
nutrients, water, and light there-in resulted in enormous division of species within each Genera
(in fact, this bears fruit in Solidago, Dichanthelium, Desmodium and many others). Time
compounds this affect, and each taxa of plant fills every little niche of the grassland landscape,
both spatially and temporally, with a well-suited species. Species richness is a very important
data point for comparing natural communities across the land. In combination with abundance
and seasonal change, one may use richness to begin to understand biological health and the
potential of a site, regardless of the condition it is in.
Diversity: “Diversity” is calculated by combining richness and abundance (% cover for each
species), and is a reflection of variety in species, dominance, and evenness. The formula we use
(see below) produces an index number that may be used to compare across different plant
community types. This number has proven critical for tracking change during restoration
projects, but also for comparing relative health in natural communities across the region. The
“Diversity” number ranges from 0-5. The closer to 5 the number is, the more diverse the
community is. Some communities have naturally low diversity. Tracking Diversity through time
by repeating quantitative data collection at sample plot locations has tremendous benefit, as it
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sheds light on gradual changes that are happening that may go un-noticed in a qualitative view
of things.
There are several popular ways to calculate Diversity. We have adopted a common calculation
method in field ecology, as it has proven to have benefit for comparing restoration sites and
natural communities of similar types and sizes across local landscapes:

Shannon-Weiner Diversity Index:

Exotic Species Importance: We have adopted what is referred to as the “Exotic Species
Importance Value (IV)”, as devised by Gary Fleming at the Virginia Department of Conservation
and Recreation’s Division of Natural Heritage. This index number has proven valuable in creating
goals, targets, and measures in restoration projects. It is a quantitative way of measuring and
tracking non-native plant species impact across time. This formula combines non-native species
richness (# of species) and abundance (% cover) and expresses each as a relative percentage of
the total population (including native species). The final number is expressed as a value on a
scale of 0-1, with “0” meaning a complete absence of non-native species, and “1” meaning 100%
non-native species, and 100% non-native ground cover.
Exotic Species Importance Value Index (IV) =
Relative Exotic Richness + Relative Exotic Abundance / 2

Natural Community Hypotheses, Sampling, and Delineation
Reconnaissance Description
In preparation for objective multi-variate survey and following a certain personal curiosity for
the natural history of the Ragged Mountains, I found myself walking around 100 miles in 2017 in
those mountains, south of I-64. The County charged me, informally at first, with beginning an
assessment, in my own time, at my own pace, and with the trust that I would invite along a
certain minimum number of people so as to not stir up a dust storm with the multi-generational
culture at its edges and the mounting army of outdoor enthusiasts that want access to natural
landscapes. One outing led to another, and the string of them that occurred throughout the year
continued through 2019, sometimes with a week between visits and sometimes with a month
separating them, as the demands of life dictated. This is to say that the preliminary
reconnaissance efforts, though had through all seasons, are strands of snapshots that are
unevenly spaced and weighted. Only twice did I venture out alone, and on other occasions
during that first year of hypothesis-forming and planning those with me numbered no greater
than four at any given time, and most typically two. Drew Chaney and I were the regular
investigators early on. Other specialists joined team as the survey effort formalized into targeted
sampling.
Because of the difficulty of access, excursions for gathering general reconnaissance were not
taken lightly. Outings would be a minimum of four hours, as getting to, and returning from, any
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particular spot and doing anything of
documentary relevance required an hour on
each end of the day. In order to reach the
property, permission to cross a specific
corridor of forest on private land was afforded
Albemarle County, and under their umbrella,
passed along to me. The access point is also
the primary route for County staff who, on
occasion, venture out to attempt to map and
maintain the many miles of existing roads and
trails.
During this preliminary phase (2017-2018)
Center for Urban Habitats volunteer staff
conducted typical transect reconnaissance
hikes with the primary goal being to observe
all reaches the property, if only momentarily
and in passing. The primary goal of those
efforts was to begin identifying and mapping
the unique natural communities of the project
area. In order to ensure a thorough
assessment of all parts of the land, we
Plate 8: Emily, Drew, Theo, and Justin lauch forth during
implemented a two-pronged strategy. The
the preliminary reconnaissance phase of the survey.
property had two primary access points – one
During this period, the crew focused on identifying large
at the south end at Route 29, and one at the
floristic patterns in the landscape that would eventually
help hone the differentiation and delineation of unique
northeast end from Shepards Hill Road. The
ecosystems..
general reconnaissance outings launched from
these two points, and given the length of the study area, and the repeat visits, those parts of the
study area nearest the points of access were observed with the greatest frequency. Each visit
would extend a bit further into the land, thereby ever-reducing the amount of the study area
that had not been visited. Naturally, each outing became longer and longer, until all reaches of
the property had been probed. Once we arrived at the targeted terrain for each survey
expedition, the individuals present would split up to ensure 100% visual and audible coverage of
the landscape. Switch-back intervals and transect line spacing were improvised depending on
the team size, the terrain at hand, and the time allotted for the effort. The orientation,
frequency, and duration of each transect path was modified depending upon the character and
size of each unique community type. The transect walks were conducted with a minimum of two
field technicians working in coordination, sometimes within one forest type, and sometimes in
separate forest types, but always within visual and audible distance in order to communicate
about changes observed while performing visual reconnaissance. Transect lines were done with
a back and forth sweep, creating a navigation corridor for each technician that was never more
than 50 feet wide. In some narrow and long habitats, the meandering sweep would narrow.
During transects, it was the obligation of the technician to visit all parts of the habitat,
document all plant species present and identifiable, determine if an additional sweep was
needed, and to develop a hypothesis about what type of natural community was at hand.
During that process, the field technicians made notes about the variation of trees, shrubs, and
herbs in all layers of the canopy. Dominant and/or indicator species for natural community types
were noted and later used to help position representative sample plots.
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During these hikes we documented natural and cultural resources on a variety of different
integrated scales. All flora and fauna that were intercepted were identified and documented.
The flora were assigned a general provenience, in association with unique ecological areas
(using a preliminary numbering system). These hypothetical ecological zones were set early, and
they were differentiated through the recognition of several dozen biological and physiographical
characteristics, and we numbered them arbitrarily. They were noted for being different, but
their diagnosis (plant community classification) was only hypothesized in the reconnaissance
phase. Sample plots at a later date would accomplish the classification. We utilized several
maps, including an overarching site map showing all boundaries and contours, and high
resolution aerial photographs, to help begin identifying ecosystem boundaries. The goal of all of
this, of course, was to build a baseline body of knowledge from which we may begin to map
systems and other natural and cultural resources. More than 20 site visits in 2017-2018 allowed
us to refine hypotheses pertaining to the location, extent, and potential classification of each
unique plant community at the Hedgerow Property. With this, we were able to identify the
minimum number of sample plots required for the plant community classifications and mapping
that began in 2018.
Vegetative Sample Plots
Plots were sampled using the Relevé
Method, following standard procedures
employed by VADCR-DNH. The Relevé
sample method is one of many ways to
classify natural plant communities. This
procedure was developed by plant ecologist,
Josias Braun-Blanquet, in the early part of
the 20th century, and continues to this day
to be one of the most detailed and
comprehensive approaches recognized in
the field of ecology. The Relevé method is
widely employed by Natural Heritage
programs throughout the United States, as it
results in an exhaustive description of a
given unique ecological community. It relies
upon thorough multi-variate data collection
within a sample plot of sufficient size to
accurately represent the community being
sampled. During a Relevé, a sample plot is
established within each unique hypothesized
Plate 9: Vegetative assessment plots were conducted in each
Plant
Community. The Relevé approach
unique natural community type, and a corner of the plot was
marked with the tage depicted here. The long steel spike and focuses on quantifying vegetative content
corner marker will help future surveyors locate the plots
and structure and a number of physical
should they be repeated.
factors such as geology, topography, soil
drainage, and soil chemistry. The approach operates under the premise that all layers of the
forest, from the upper canopy to the forest floor, contribute to describing the plant
communities’ relationships to the land and to other communities. Certain species of flora have
unique growing requirements, and thus they serve as “indicator species” that allow us to
hypothesize about plant community types. When several of these occur together, the
classification confidence level increases. For this reason, indicator species are important for the
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classification and naming of plant communities. They are among the primary influencing factors
when determining where and how many plots should be executed on a tract of land.
As a rule for the Hedgerow Study area, all unique communities were treated with 400 square
meter sample plots (4,305.56 sq ft) with a standard 20 m x 20 m (65.12 x 65.12 ft) configuration.
Several exceptions to the square configuration were created during the survey in order to
adequately sample communities, particularly those that were long and narrow, or upon steep
slopes. In order to facilitate long term monitoring and re-sampling in the future, all plots were
marked at a corner with an 8” steel spike driven through a metal canning jar lid, and the lid was
labeled with a UV-resistant permanent marker for short-duration legibility. Quantitative
vegetation sampling was conducted across two years, between October 25, 2017 and October 8,
2019.
Within each sample plot specific physiographic data were recorded on our standard “Ecosystem
Classification Data Form”. It captures general physiographic characteristics, including plot
number, plot name, project name, date, county, state, recorder and surveyor initials, ecoregion,
plot elevation range, community elevation range, latitude and longitude for the plot location
(and gps error on that reading), plot size and dimensions, plot bearing, estimated ecosystem
size, plot location description, and geologic formation. General sketches, portraying a plan view
and section, were executed in the field to provide additional contextual information not
captured in the form. Detailed plot-based physiographic data were collected, including rock and
mineral types present, ground surface cover, slope, angle of incline, aspect, landform,
topographic position, evidence of disturbance, soil drainage class, soil moisture regime, soil
sample notes, tree core notes (if applicable), and a general narrative of assessment results.
A standard set of environmental data was measured or estimated at each plot. The following is
an overview:
Land slope, angle of incline, and aspect were measured to the nearest percent and degree.
Slope Classes
0-3% (level or nearly so)
3-8% (gentle/undulating)
8-16% (sloping/rolling)
16-30% (moderate/hilly)
30-65% (steep)
65-75% (very steep)
75+% (extremely steep)

Aspect Classes
north (337.5°-22.5°)
northeast (22.5°-67.5°)
East (67.5°-112.5°)
southeast (112.5°-157.5°)
south (157.5°-202.5°)
southwest (202.5°-247.5°)
west (247.5°-292.5°)
northwest (292.5°-337.5°)

Elevation was determined to the nearest 2 feet using a combination of Albemarle County GIS
data and high resolution aerial imagery (temporarily available via the County of Albemarle prior
to January 1, 2020).
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Ground Cover was estimated as a percentage of the total plot surface area, with amounts being
adjusted such that the total equaled 100%.
SURFACE COVER (Excluding flora, total = 100%)
Bedrock_______%
Organic matter_______% Boulders _______ %
Cobbles/Gravel_______% Decaying Wood_______ % Mineral Soil/Sand_______%
Water_______%
Other_______%

Landform was documented as being associated with one or more of the following:
Landform
□ ridge / interfluve
□ saddle / gap
□ dune
□ beach / overwash flat
□ slope bench / ledge /
step
□ side slope
□ interdune flat /
interdune swale
□ fan piedmont
□ tidal flat
□ cove
□ ravine
□ cliff / escarpment / face

□ seep / swale / non-alluvial
bottom
□ bedrock outcrop
□ alluvial flat / alluvial terrace /
floodplain
□ boulderfield / talus / debris slide
□ floodplain levee
□ hill / knob / monadnock
□ channel shelf / stream margin /
bar
□ rolling / dissected upland
□ backswamp / slough / oxbow
□ sag pond / basin
□ sag pond / basin
□ OTHER:

Topographic position was noted for each sample plot, and typically included one of the
following:
Topographic
Position
□ undulating / flat
plain
□ crest / interfluve
□ upper slope
□ middle slope

□ lower slope
□ toe slope
□ plain/level/bottom
□ basin/depression
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Soil drainage class and soil moisture regime were assessed using a fixed range of standard
options.
SOIL DRAINAGE CLASS

SOIL MOISTURE REGIME

□ rapidly drained

□ Xeric

□ well drained

□ Dry-mesic

□ moderately well drained

□ Mesic

□ somewhat poorly drained

□ Wet-mesic

□ poorly drained

□ Sub-hydric

□ very poorly drained

□ Hydric

Bedrock geology was hypothesized to the greatest precision possible and recorded by using a
geological map and assessing fresh breaks on rock and mineral samples that were available at
the ground surface. Rock and mineral identifications were done in the field and relied heavily on
prior knowledge of the geologic substrate in the region. Identifications were sometimes
confirmed using multivariate objective analysis with lab samples (macroscopic views and
mineral type/abundance keys).
Soil samples were collected from each natural community sample plot. Samples were gathered
from a minimum of five locations within each survey plot to ensure the samples represented the
soil variety and any anomalies that were present. These small sub-samples were combined into
a single 3 cup sample. Each soil sample was taken by first removing the leaf litter and any rocks
or organic material that lay on the surface. With natural soil exposed, the sample was taken
using a trowel to a maximum depth of 5 inches, with care to take equal amounts from the upper
and lower portions of the soil column. This depth is standard when assessing soil characteristics
that impact vegetation. All samples were packed, sealed, and labeled in transparent plastic bags
in the field, and transported to the lab where they were dried for two days. They were then
packaged and mailed to Brookside Laboratories, Inc., in New Bremen, Ohio for processing. We
use this laboratory for all our soil analyses because Virginia’s primary entity for tracking species
and natural communities (Virginia DCR-DNH) also uses that laboratory. This allows our data to
be directly comparable.
At the laboratory soil samples were oven-dried, sieved, and analyzed for pH, phosphorus,
soluble sulfur, exchangeable cations (calcium, magnesium, potassium, and sodium in parts-permillion), extractable micronutrients (boron, iron, manganese, copper, zinc, aluminum, in partsper-million), total exchange capacity, total base saturation, percent organic matter, and
percentages of clay, sand, and silt. Chemical extractions were carried out using the Mehlich III
method (Mehlich, A. 1953). Percent organic matter was determined by loss on ignition. Physical
analysis was determined using the Bouyoucos hydrometer method (Bouyoucos. 1936).
The test results include numbers for 25 chemical and physical characteristic data points. These
combine to create powerful objective information that is independent of the vegetative and
physiographic data collected in the field, and the addition of the soil data is invaluable for
supporting the natural community classification and trajectory determination process.
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We utilized a “Forest Stratum Field Form” in all study areas. One or more of these forms were
used per vertical layer of the forest. Six potential layers (aligned with the DCR’s data collection
protocols) were assessed for their species variety, frequency, relative frequency, cover class
percentage, and minimum and maximum dbh (diameter at breast height: 4.5’ above ground).
Other information captured on this form includes whether the species is non-native or native,
whether a photograph was taken, whether or not the observation was inside or outside the
sample plot, and whether or not the identification of the species is in question.
15 Plots were placed in stands of vegetation that were optimally representative of the
community type being sampled, and far enough away from interfaces with other community
types and/or changes in stand succession. Every plant present (excluding mosses and lichens)
was recorded and its total cover, defined as the percentage of the ground covered by each
species’ vertical projection, was estimated across the entire plot. Vegetative cover was assigned
to each species using a nine-point scale:
1 = trace (< 0.1%), 2 = a few (<1%), 3 = 1-2%, 4 = 2-5%, 5 = 5-10%,
6 = 10-25%, 7 = 25-50%, 8 = 50-75%, 9 = 75-100%.

In addition to documenting the presence of species and the abundance of each, the structure of
the flora was quantified by measuring the size of trees, shrubs, and vines, and determining how
they were distributed in the forest canopy. The diameter at breast height (~4.5 feet) of each
woody species was measured in order to determine a size range within each layer of the canopy.
Stems > 1inch were measured to the nearest tenth of an inch (.1). In order to assign a tree to a
specific elevation stratum zone, we determined the height of that tree using a digital clinometer
and the following double-tangent formula:
(Tan ∠ to tree top x distance to tree) + (Tan ∠ to tree base x distance to
tree) = Tree Height
The clinometer was not used when a tree fell clearly within a broad strata zone, but was
employed to define the upper and lower limits of all strata listed below, and to place trees that
were occurring at the interface in one of six layers. Each species was defined within one or more
of the following layers:







Herb layer (H): < 20 inches
Shrub layer (S): 20 inches to 20 feet
Tree layer 1 (T1): 20 feet to 33 feet
Tree layer 2 (T2): 33 feet to 66 feet
Tree layer 3 (T3): 66 feet to 115 feet
Tree layer 4 (T4): > 115 feet

Natural Community Determination Method
Data collection at the survey sample plot locations allowed us to estimate, with high probability, the
natural community classification of each ecosystem type observed in the study area. Each landscape
niche in the region has a relatively narrow potential for natural community development.
Physiographic conditions maintain this narrow potential. After the first couple of years of
preliminary reconnaissance, hypotheses for “types” were confidently honed. Vegetation data
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collection at sample sites in each type helped to shape our diagnosis, and in some cases, change it
completely. The final determinations were built from the ground up by conducting side-by-side
comparisons between our data sets and data sets from known ecosystem types in the region. As
mentioned prior, the CUH field crew is keenly familiar with most local natural community types, and
enough so to be able to spot potential important variants, anomalies, and records that should be
reported. Our determinations are accomplished with high confidence. When the data is conflicting
and a diagnosis cannot be determined, we confer with experts at DCR-DNH. On rare occasions a
classification process produces a type that is exactly in-between two or more types. We quantify
grasslands as part of our work, and because many types of grasslands are not officially recognized in
the state of Virginia, we occasionally provide a place-holder name and type diagnosis following the
same protocols used to name other natural community groups and types.
While there are more than 300 natural plant community types recognized in Virginia, only 50-60 of
those types occur within about 15 miles of any local project site. Existing comparative data from
nearly 5,000 sample plots across the state helps us diagnose those communities we study.
Conversely, this data helps us identify the characteristics that distinguish local plant communities
from the idealized classification examples.
In the end, prevailing characteristics such as “indicator” groupings of species, shape and orientation
of the land, geological substrate, water availability and drainage, and general location narrow the
options for a “plant community type” down from 300, to just 1 or 2. Often times the soil sample
results will provide affirmation, or help to choose between two closely related types.
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Species identification
The data collected pertaining to individual
species accounts are skewed in favor of those
herbaceous plants that were most mature or
developed enough to be detectable and
identifiable at the time of each survey effort.
Because quantitative assessment did not cover
the entire study area we estimate that about
95% of the flora species were detected. The
species-level determinations were gathered or
confirmed using the Flora of Virginia App
(keyed, in the field and lab with photographs,
notes, and collected specimens), and the online
Atlas of Virginia Flora (utilizing range maps,
short descriptors and photographs).

Plate 10: Emily keys the hackberries growing around the
barrens, paying careful attention to the species variety, and
their hybrids, in each layer of the canopy. In the background
Ezra keys flora growing on the open surface of the rock. Both
field techs rely heavily on the Flora of Virginia App while in
the field.

The timing of this survey brings increased
benefit to the client, as CUH’s field technicians
have just completed five years of biological
survey covering more than over 1000 acres in
the Ragged Mountains, on the same terrain
and geologic substrate. This means that the
field crew has great familiarity with local
species and natural communities. This allowed
the team to see through the noise, and identify
anomalies that often get overlooked, including
new county record species, hybrid plant
community types, and species that would
otherwise be misidentified. It also maximized
efficiency.

As described below, animals were documented in a biased manner since they weren’t the focus of
the survey. An opportunistic approach was used to make cursory lists of species. However, the
richness counts of three taxa within the fauna survey effort may be viewed as exhaustive within the
study area: Butterflies, Dragonflies and Damselflies, and Birds. The crew’s expertise in those
categories, and skills with cameras and binoculars, allowed for exhaustive identifications of those
types of animals during the preliminary walkthroughs and plot assessments. Each of those animal
groups and others (including Reptiles and Amphibians) are treated in this report.
Animals
While this survey was focused on quantifying physiographic and vegetative characteristics and
getting to know the natural community potential of the focal areas, we did establish an approach to
ensure specific animal Taxa would be documented if encountered. The field crew has expertise in
the taxa of reptiles, amphibians, butterflies, dragonflies, damselflies, and birds. The protocol for
documenting animals that was followed during vegetative plot work was one of opportunity. That is,
if an animal was seen at any time, vegetative work would be paused long enough to record that
observation. All survey participants carried cameras so that difficult species could be adequately
documented for further investigation without impacting the animal with traditional kill methods of
sampling. The data collected is purely qualitative for all animals except birds. All birds were
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identified and counted throughout each survey day. The data for the birds should be attributed to
the property, as a whole, and not to a specific location on the property. The author of the Bird
section of this report (Ezra Staengl) does take care to note variability throughout the study area, but
correlations between species and natural communities were not quantified. The species counts
don’t have enough spatial control to calculate density. Non-avian fauna were recorded on a paper
form in the field, while bird observations were recorded digitally using the standard format offered
by the Cornell Lab of Ornithology’s eBird App.
A general “Non-flora Species List Form” was utilized in the field at all times. On this we documented
all fauna that were noted during the survey with the exception of birds (which were documented
separately for the duration of the multi-year project to include thorough species and individual
counts).
As part of our ongoing work in the region, we maintain a database of information on the status,
distribution, and ecology of natural communities and native plants and animals. We use this information
for the purposes of advancing biodiversity education and conservation, and we also provide technical
advice to local and regional agencies, organizations, and individuals to help with planning and strategy
around the management of natural resources. Within the context of our education and conservation
work, natural plant community identification and delineation is critical, as these systems form the
context for the activities of all land-based lifeforms in the area. The value of this approach to
biodiversity education and conservation is that it ensures public awareness and the conservation of a
diverse set of organisms. By identifying and describing natural community types, we are able to go
beyond just listing native plant and animal species. We strive to provide context for each species in
order to empower education and planning. Finally, by understanding and conserving natural
communities, individual species that live in them can be protected without redundant individual
attention. In other words, by conserving the habitat you conserve its internal parts, by default.

Cultural Resource Inventory Methods
Cultural resources include all the remains of humans strewn about the land and include everything from
rock walls and trash piles, to human-generated floristic patterns and other subtle evidence of human
behavior scattered about the land. While this survey effort was not intended to accomplish an inventory
and assessment of all resources on the land, many significant cultural resources were noted and in some
cases documented with measured illustrations and photographs. The volume of resources on the
property cannot be fully quantified without a full scale, Phase 1, archaeological survey that includes a
combination of predictive modeling, random sampling, and further survey work to determine the age
and function of the sites discovered. While this report does not venture close to that level of detail, we
do hope to provide an initial baseline of interesting observations that might serve as inspiration for
future work. We also focus on some obvious cultural resources that are critical to the initial master
planning phase of the development of the park. Because the resources represent a great expanse of
time, we offer an overview of general prehistory and post-Colonial history to provide some initial
perspective of how the human perception, occupation, and utilization of the landscape has changed
over time. To that affect, the project involved two basic methods of inventory.
The first was rooted in the field. During reconnaissance efforts focused on vegetative mapping, and
indeed during all hikes during the life of the project, obvious cultural resources were noted on a primary
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planning map. These notes accumulated across 2 years, and eventually informed the selection of several
archaeological sites that would be explored in greater depth. The sites that were selected for further
documentation were those that 1) were most critical from the preservation and safety standpoint and 2)
would be most frequently encountered by the general public. These sites were numbered and noted on
a digital inventory sheet using nomenclature that indicates the property name and an arbitrary number :
i.e., HRC-001 (“HR” for Hedgerow and “C” for Cultural, and the # “001” meaning it was the first one
encountered during survey). Plan view illustrations were executed for several historic sites, and those
to-scale drawings were done using traditional archaeological field drawing methods (the project director
being an archaeologist by training). Once the sites were documented and located with GPS points on the
landscape they were included in a master map of the property. Depicted on that map are individual
archaeological sites, farm complexes containing multiple sites, “ecofacts” such as cultural trees and
isolated patches of garden variety plants, landscape features such as orchard berms and retaining walls,
and the location of isolated artifacts. High risk sites and artifact locations are obscured purposely by
adding error to the point location on the public map or by excluding reference to their location
completely. Because the material evidence associated with each site was not objectively assessed for
temporal affiliation, exact dates or date ranges are not attributed. Some exceptions exist such as where
we have firm historic documentation of the use and occupation of a site (The Lewis Farm, for example).
The second type of “inventory” and methodology was rooted strictly in the research realm. Lucia
(Cinder) Stanton, as well as the author of this report, spent a great deal of time reviewing the historic
record and the regional trends of the prehistoric period in preparation of the Cultural Resources portion
of this report. Lucia took the lead on investigating archival records, deeds, and other historic resources
to begin to build a cohesive collection of existing information. She then was able to synthesize and
correlate much of it and an extremely rich and enticing story has emerged. It soon became clear during
the investigative phase that, much like the natural resources of the land, attempting to describe all the
information available would be impossible within the confines of this study. A lifetime of work awaits
anyone that wishes to illuminate the interesting lives of the hundreds of people that called the
landscape that is now the Hedgerow Property “home” over the past 4-5 centuries. None-the-less,
Cinder’s prior work in the Ragged Mountains, and here regional knowledge of trends, allowed her to
produce what may be the most exciting part of this report – A History of the Hedgerow Property.
Much work is still needed to correlate the numerous historic records with the archaeological evidence
on the landscape, but the tone is set. It is clear, through deed searches, that some of the remains
observed are associated with specific families and spans of time. In those cases, the historic record
helped inform the temporary naming of several “domestic / farm complex” archaeological sites.
However, the findings of the project historian and those of the field crew were not compared in depth
enough to develop hypotheses about relationships and correlations for most resources. One can see,
with but a quick scan of the two piles of information, that this effort is ripe for the picking. As frustrating
as it is to leave the cultural resources in a skimmed-over condition, we have hope that the investigations
of a future team of historians and archaeologists will pick up the baton and run with it. Light has barely
been shed on the rich prehistoric and historic narrative of this landscape, and even then the reader will
find great detail in the cursory and shallow look described in this report.
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SURVEY RESULTS
NATURAL RESOURCES
Introduction
The primary goal of this section of the report is to convey the findings and conclusions that resulted
from an intensive 3 year survey effort on the Hedgerow Property. While describing the data and
findings, expanded descriptions and stories are added if they can help paint a better picture for the
mind’s eye, or if they are needed to fully illustrate some important facet or concept that is relevant to
the land and its natural history. The topics covered herein and given their own sections and treatments
are: Natural Plant Communities, Vascular Flora, and Fauna.
No thorough assessment of fungi, mosses, or lichens was undertaken, though a preliminary list of
species for the property was generated in casual observations over the life of the project.
The Natural Community section covers, with great detail, the characteristics and condition of 14 unique
vegetative communities encountered on the property. The Flora section offers an overview of common
and rare species, exotic species, and phytogeographical patterns. The Fauna section conveys our
findings related to birds, dragonflies, damselflies, butterflies, amphibians, and reptiles, and provides an
overview for taxa groups not assessed in detail, such as fish, mammals, and arthropods not mentioned
above. Humans (Homo sapiens) are treated in the final section of the report titled, “Cultural Resources”.
A continuous strand that will run through all parts will be geology and physiography, as these facets
form the bones of the land - its shape and quality - while exerting a heavy influence on patterns of
growth and behavior in all lifeforms.
We will begin by reviewing some regional conditions and trends that help inform the reader’s
understanding of natural community variety in the region, and how it compares to that found in the
Ragged Mountains. In Albemarle County, Virginia, and indeed most counties in the Piedmont Uplands,
one may expect to find approximately 60 Natural Plant Community types, and they may exist in subvariants and different stages of successional development. On any portion of a landscape in the region
that is larger than 100 acres one is likely to find a minimum of 8 natural and ruderal vegetative
community types. “Ruderal” refers to plants and systems that emerge on landscapes that are heavily
modified or managed by humans. As one may surmise, natural community variety is highest on
landscapes with a greater variety of landforms, microclimates, and light and moisture availability. These
factors impart a strong selective force on the potential vegetation of the land. Conversely, landscapes
with rather uniform and unchanging physiography and geology host lower natural community variety,
and fewer species (though diversity, which is a measure of equity, may be just as high). We find that the
most biologically rich landscapes in the region have high variability in elevation, a preponderance of
seeps, springs, and streams, bedrock outcrops, geologic chemistry variation, and variation in structure
that spans from grasslands to forests.
Geology imparts a significant selective force on ecosystems, and it is the primary factor determine the
vegetative potential and natural community trajectory of the land. In most cases it even eclipses the
influence of human land use. The geologic substrate in the study area is very representative of that
observed in the larger Ragged Mountains. That landscape has a curious quality, in that it tends to
produce natural communities across a full spectrum of extremes - from acidic and nutrient-poor, to
basic and nutrient-rich. The dominant and pervasive forested community type in the Ragged Mountains
is what ecologists call an Inner Piedmont / Lower Blue Ridge Basic Oak-Hickory Forest. It differs from
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“Acidic” Oak-Hickory Forests of the region by having greater species richness and a contingent of plants
that require base-rich soils. On either side of this soil richness middle ground are communities that
range from the rich ravines (Basic Mesic Forests) and woodlands (Basic Ash-Hickory Woodlands), to
nutrient-poor forests (Oak / Heath) and woodlands (Xeric Woodlands).
Another pattern that is repeated throughout the Ragged Mountains is that those areas with a history of
agricultural use now host a preponderance of exotic species beneath a canopy dominated by tall,
straight tulip-poplar. This is particularly the case over the deep and productive soils of the valley floors
and flat hilltop areas. Areas that had the trees harvested, but were spared the plow, retain an old
seedbank and support relatively intact natural plant communities. These areas are predicable because
they coincide with steep slopes and shallow, rocky soils. Old utility rights-of-way that have not been
sprayed with herbicide over time have a great potential to harbor old remnant grasslands (Piedmont
prairies and savannas). The only example of this noted was along the southwest property margin, on an
adjoining tract. Old meadows and pastures that were abandoned to become forest again prior to the
modern influx of exotic species often exist in a better condition now than those that were released to
succession in the 20th century, and in several cases where we have trees that age 125 years or more, we
do tend to find evidence that supports this hypothesis.
Finally, I will mention that without fail, most parts of this region of the Piedmont harbor small bits and
pieces of a healthier ecological past, and evidence that hope is not lost for a healthy ecological future.
They occur as a forgotten mosaic of avoided, neglected, or overlooked places. These same spots are
perhaps the most valuable ecological bits in our region for the future of conservation, for they harbor
local genotype seed banks and the lifeline that many animal species need for survival in a rapidly
changing world. They also provide valuable insight into what a healthy system should look like, from the
standpoints of species richness, diversity, density, and structure. These small special places are, “little
bombs in waiting” (a keen analogy made by American botanist, Alan Weakley) and from these
thousands of small collections of resilient natural community remnants may erupt biological renewal on
local and regional scales. But conserving these places requires people developing a keen sense of
awareness, and a recognition that these bits and pieces, though small and often free of rare species,
have enormous value.
All one needs to do to round off a description of local and regional landscapes in the most lived-in
ecological region in North America is to add roads, towns, cities, and farms to the equation. All-in-all
these things create a Piedmont region that is home to a horribly fragmented mosaic of biological
communities. While much of the land is heavily impacted, the region does host a wide spectrum of
intact and resilient natural communities. There are remnants of old systems – stronghold – places where
the rich biology of pre-Columbian times is hanging by a thread. They exist as a vast array of points on
thousands of privately managed landscapes. The Piedmont is not endowed with national parks like the
Blue Ridge to the west. It does not have thousands of acres set aside for the preservation and
enjoyment of natural systems and processes. No, the ecological treasures in the Piedmont hide on
private lands, generally unprotected. This fact gives urgency to a movement of education and
conservation, more so than regions that benefit from enormous land holdings and designations such as
“wilderness”. Here in the Piedmont, the endangered species is hiding at the edge of the backfield, on
that steep inaccessible slope, or in the seedbank of a thousand acre pine plantation. In the Piedmont the
collective public holds thousands of small individual pieces of land with uncountable priceless ecological
fragments that constitute a national treasure. It is our “park”, and our home spaces and landscapes are
an integral part of our natural heritage. The landscape is divided and oppressed, but still harbors
resilient biodiversity. It shows evidence that it can, and would, reclaim the entire region under the right
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cooperative management. This fact inspires exploration on private lands, and it creates an opportunity
for individual landowners to play a meaningful role in conservation. They are part of the story, and that
story is in the back yard – rather than off in a National Park. The interwoven mix of degraded landscapes
and bits of intact ecology provides a complex and ever-changing laboratory for exploration and study,
and sustains an undeniable sense of urgency for education and conservation in the Piedmont Ecoregion.
A complicating factor for interpreting, studying, and conserving lands in the Piedmont region has to do
with the absence of natural, or “normal”, ecological disturbance. Given that recent studies prove that
the vast majority of the Piedmont was under a heavy regime of natural and human-made fires for most
of the past 10,000 years, we find ourselves at a critical crossroads in conservation. The reality of what
the Piedmont should look like in a natural state is shifting in the public conscience to reflect the reality
of what science is telling us about the things that sustained biodiversity in the region. Grasslands,
including prairies, savannas, woodlands, and expansive open wetlands were the most common
vegetative structure, not closed-canopy dark forests. We are beginning to see the Piedmont for the
dynamic ecoregion it has always been, and for its ability to support extraordinary variation in ecosystem
types and species richness its normal natural state.
The old notion and ongoing addiction of romanticizing forests is horribly misled and ill-informed, and
holding them in the mind’s eye as once pristine, virgin, or untouched, is borderline racism. Not only
were there all types of systems including grasslands, woodlands and forests, the landscape was occupied
and used by tens of thousands of people of color – Indigenous People, and in our area, the Monacan
Indians and their relatives. To deny and forget the complex and varied old mosaic of grasslands and
forests is to deny the people that lived with them. Our modern culture has struggled to come to terms
with the extermination and displacement of Native Americans, and I believe it is no mistake that
grassland ecosystems were washed from our Euro-centric collective memory. They had to be forgotten,
and the land had to be re-imagined and reinvented as a mythic untouched climax (Virgin) forest. It was a
way of denying and making light of the atrocities committed by our European relatives. Well, the land
wasn’t pristine and static. It was beaming with disturbance, activity, and change. In fact, all of our
current natural plant communities, and the species that occupy them, are a direct reflection of all of
that agitation. They emerged from a context that included continuous human activity, and non-human
disturbances such as lightning fires.
Most of the story of what European colonists did to Native Americans doesn’t reach the history books.
Parallel to that, the forgotten grasslands of the Piedmont were omitted from the common narrative in in
all parts of society. But, just as Native Americans are now part of the modern American fabric, remnants
of the lost grasslands remain. They remain on the wing of the monarch butterfly, and in the song of the
northern bobwhite. The whispers of those enormous prairies and savannas linger as patches of plant
species that demand full sun - those that just won’t grow in either shade or heavily impacted soils, like
little bluestem, showy goldenrod, and clasping milkweed, and a thousand others. Today, every now and
then, a lightning strike or an escaped campfire in some dark woodland in the Piedmont will sweep a fire
across the land and wake up parts of the sleeping giant that remain – The Savanna rises from the
slumber, and its seedbank erupts in the new light to exhibit its full glory of color and diversity. The
animals respond in haste, as their genes have also been anticipating the bountiful release.
Once your head is wrapped around the implications of the “fire map” displayed on page 19, consider the
probability that the Piedmont was at least 50% grasslands for most of the last 10,000 years, and they
would certainly still be were it not for a 15th-16th century colonial invasion. These grasslands existed as
dozens of types, ranging from prairies to shrublands, savannas to barrens, and glades to fens. Even
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“woodlands” are technically grasslands, with their existence tied to natural fires. The unfortunate twist
that often gets overlooked is that grasslands are among the most biologically rich terrestrial systems in
North America. As grasslands declined and fell from popular knowledge and awareness (being
supplanted by the virgin forest myth in our collective psyche) biodiversity plummeted. This collapse can
be seen across all terrestrial life, from birds to insects, and plants to fungi. The loss of the context from
which grassland organisms emerged meant the loss or diminishment of those organisms. And so we find
ourselves at a crossroads, in a time of change. We have the option to not only begin recognizing the
remnant grasslands hiding among the overly-forested Piedmont, but to restore them and help them
retain some of their original breadth and diversity. This is not some unreasonable “re-creation of the
past”, as many lazy practitioners in land planning and landscape architecture will claim. It is simply
allowing the land to be what it can be, for the sake of biodiversity in the future. It’s not a popular thing
to say, but humans must change the question from “what service can it provide us” to “what does it
need to thrive”.

Humans must change the question from “what service can it provide
us?” to “what does it need to thrive?”
Without further delay, let’s review the natural communities of the Hedgerow survey area. We are
delighted to report that a nice cross-section of community types are represented on the property,
including forests and grasslands. Missing are wetlands such as seepage swamps and beaver
impoundments, but most terrestrial community types expected in the Ragged Mountains are contained
within the 344 acre study area. In addition to the common types, several examples of ecosystems that
are of state and global significance sustain on the land. All-in-all, the habitat variation and steep terrain
in the study area made for a challenging and enriching survey effort.
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Table 2. Sample Plot Metadata.
Plot
#

Datum
Longitude

Datum
Location

Error Dimensions Size
+/- feet (feet)
sq. ft. bearing

HR01 Central Appalachian / Inner
38.01837
Piedmont Chestnut Oak Forest

-78.55939

nw corner

15

HR02 Piedmont / Coastal Plain
Hemlock - Hardwood Forest

38.01651

-78.56722

nw corner

30

100 x 86.1

8,611

48° east

HR03 Central Appalachian Xeric
Chestnut Oak - Virginia Pine
Woodland

38.01656

-78.57051

nw corner

12

50 x 86.1

4,306

55°
northeast

HR04 Central Appalachian Xeric
Chestnut Oak - Virginia Pine
Woodland

38.01676

-78.57000

nw corner

16

50 x 86.1

4,306

210°
southwest

HR05 Inner Piedmont / Lower Blue
Ridge Basic Oak - Hickory
Forest

38.01733

-78.56046

nw corner

60

65.5 x 65.5

4,305

140°
southeast

HR06 Inner Piedmont / Lower Blue
Ridge Basic Mesic Forest

38.01578

-78.56867

se corner

16

107 x 40

4,305

88° east

HR07 Piedmont Acidic Oak - Hickory
Forest

38.01866

-78.56239

nw corner

16

65.62 x
65.62

4,305

98° east

HR08 Piedmont Mafic Barren

38.01644

-78.57125

nw corner

16

69 x 62

4,305

68° east

HR09 Piedmont Mafic Barren

38.01661

-78.57026

nw corner

16

86 x 50

4,305

69° east

HR10 Central Appalachian Xeric
Chestnut Oak - Virginia Pine
Woodland

38.01390

-78.56611

nw corner

16

78 x 55

4,305

79° east

HR11 Piedmont Prairie (Ruderal
Pasture / Old Field)

38.010064

-78.57641

nw corner

14.1

65.6 x 65.6

4,305

188° south

HR12 Northern Piedmont SmallStream Floodplain Forest

38.00627

-78.57645

nw corner

10.6

113.25 x 38 4,305

85° east

HR13 Inner Piedmont / Lower Blue
Ridge Basic Oak - Hickory
Forest

38.01475

-78.56631

nw corner

16

86.1 x 50

4,305

218°
southwest

HR14 Central Appalachian Xeric
Chestnut Oak - Virginia Pine
Woodland

38.01091

-78.57627

n corner

16

65.62 x
65.62

4,305

137°
southeast

HR15 Central Appalachian Basic Ash 38.01372
- Hickory Woodland

-78.56591

nw corner

14.1

65.62 x
65.62

4,305

~81° south

Community Type

Datum
Latitude

100 x 86.1

8,611
73° east
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List of Natural Communities within the Hedgerow Study Area
1: Basic Mesic Forests Group. Forest Type: Inner Piedmont / Lower Blue Ridge Basic Mesic
Forest (*G4/S4/C3)
2: Basic Oak - Hickory Forests Group. Forest Type: Inner Piedmont / Lower Blue Ridge Basic Oak
- Hickory Forest (G3G4/S3S4/C3C4)
3: Mountain / Piedmont Basic Woodland Group. Woodland Type: Central Appalachian Basic
Ash - Hickory Woodland (G2/S2/C2)
4: Low Elevation Outcrop Barrens Group. Barren Type: Piedmont Mafic Barren (G1/S1/C1)
5: Acidic Oak - Hickory Forests Group. Forest Type: Piedmont Acidic Oak - Hickory Forest
(G4G5/S4S5/C4C5)
6: Mountain / Piedmont Acidic Woodlands Group. Woodland Type: Central Appalachian Xeric
Chestnut Oak - Virginia Pine Woodland (G3/S3/C2)
7: Eastern White Pine – Hardwood Forests Group. Forest Type: Central Appalachian / Piedmont
White Pine - Oak Forest (G4/S4/C4)
8: Eastern Hemlock – Hardwood Forests Group: Forest Type: Piedmont / Coastal Plain Hemlock
- Hardwood Forest (G2G3/S1/C1)
9: Oak/Heath Forests Group. Forest Type: Central Appalachian / Inner Piedmont Chestnut Oak
Forest (G5/S5/C5)
10: Oak/Heath Forests Group. Forest Type: Piedmont / Central Appalachian Mixed Oak / Heath
Forest (G5/S5/C5)
11: Piedmont / Mountain Small-Stream Alluvial Forests Group. Forest Type: Northern
Piedmont Small-Stream Floodplain Forest (G4/S3?/C3)
12: Ruderal Exotic (Abandoned Agricultural Land) Kudzu
13: Pasture / Old Field. Grassland Type Hypothesis: Exotic Species - Mixed Herbaceous
Piedmont Prairie (N/A)
14. Property Margin, Southwest: Piedmont Prairie Group. (Utility Corridor / Remnant, along
property line). Grassland Type Hypothesis: Little Bluestem Piedmont Prairie Remnant
(G3/SU/C1)
*The conservation rankings are considered on the Global (G), State (S), and local (C) levels for this report.
For definitions of each rank, please see Appendix C on page 371.
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Figure 9. Map of natural communities of Hedgerow Park. The boundaries of the communities are marked with black lines, but the actual boundaries on the ground should be viewed as a wide and gradual transition zone in most cases. Natural
community variation and transition exists as a gradient. There is rarely a hard line, such as that seen at a stream margin or a cliff’s edge.
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Figure 10. Conservation Priority areas, due to rare and/or threatened species, rare natural communities, or other remarkable or sensitive natural resources.
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Natural Plant Community Descriptions

Plate 11. Part of the survey crew conducts a preliminary inventory of flora prior to choosing a location for our sample plot in the
Basic Mesic Forest at the center of the project area. Silvery spleenwort (Deparia acrostichoides) is the dominant herb in this
image, and more than 230 plant species were documented in this community type in the study area.

1. Ecological Group: Basic Mesic Forests
Community Type: Inner Piedmont / Lower Blue Ridge Basic Mesic Forest
USNVC CEGL Code: CEGL006186
Classification Confidence: High
Global/State Conservation Rank: G4/S4. Apparently Secure Globally, in the State, and in the Piedmont
region, though relatively uncommon and thus locally vulnerable.
Albemarle/Charlottesville Conservation Rank: C3. Vulnerable locally because of tendency to harbor
rare species in combination with high vegetative cover of exotic species, increased exotic species
introduction via human access, impacted rare species due to illegal poaching, general development
(particularly for recreational use) and agroforestry because of hardwood productivity.

Context
The Central Piedmont and the Ragged Mountains
In the Ragged Mountains of Central Virginia this forest type is
one that our survey crew approaches with eager anticipation,
for this ecosystem almost always harbors some hidden
ecological treasure. This rich forest type occurs throughout the
Central Virginia region, and beyond. It tends to occupy deep
ravines and toe slopes throughout the Piedmont uplands and
low-elevation portions of the Appalachian range of Virginia,
Maryland, and small portions of West Virginia, Pennsylvania,
and Delaware.
This forest is different than the more common and widespread
forest types in the region, as it possesses the qualities needed
to support a great diversity of shade-loving, nutrientdemanding upland plant species. Because of its tendency to support regionally-rare plants and because

Plate 12. A snail snacks on an umbel of hairyjointed meadow parsnip seeds. Photograph by
Emily Luebke.

51 | P a g e

it is very difficult to find an example of this forest type that hasn’t
been heavily impacted by exotic species, this natural community
type is of highest conservation concern when compared to all other
natural forested ecosystem types in the Ragged Mountains. There
are certainly other natural community types at the Hedgerow
property that are of higher conservation importance, such as
barrens and savannas/woodlands. Those are considered grasslands
because of the open canopy, sunny setting, and high numbers and
total vegetative dominance of grasses, sedges, rushes, and other
graminoids. The Basic Mesic Forest is the richest forested
ecosystem type in the Ragged Mountains, and indeed it is among
the most diverse systems in the entire Piedmont of Virginia.
As with all natural communities, Basic Mesic Forests can vary in
composition depending upon the location. Despite regional and
Plate 13. The song of a warbler, the
local variability, there are many things that remain constant in this
Louisiana waterthrush (Parkesia
forest type. Some are quantitative (which we will review below),
motacilla), is often heard in the Basic
and others are experiential. The view through the understory is
Mesic Forests of Central Virginia.
framed by a towering cathedral of tuliptree, northern red oak, and
other giants. What light is not caught upon the canopy leaves escapes downward into a cool moist air
and meets a verdant layer of native shrubs, wildflowers, mosses, fungi, and ferns. The breeze carries the
sweet organic odor of the ground layer and the song of the waterthrush fills the air. There is a distinct
feeling of being pulled down-slope toward some unseen stream. It’s hidden below the thickets of
spicebush and pawpaw, but its song fills the air. The Basic Mesic Forest of late spring and summer is a
sensory adventure.
The Basic Mesic Forest occurs in deep sheltered ravines and lower
slopes above those ravines, and adjacent to floodplains. The gently
sloped land is usually facing north, northeast, or east, and a cool
microclimate is sustained by the various springs, streamlets, and creeks
that emerge from the toe slopes. Soils are usually moderately drained,
deep, and rich. The term “basic” in the name refers not to pH, but to
base saturation. In these contexts the soils are typically nutrient-rich
with a preponderance of base minerals such as Calcium, Iron, and
Magnesium. This means that these unique forests in our region
associate most with “base-rich”, or “mafic”, bedrock types such as
metabasalt (holding up the Southwest Mountains of Albemarle County,
and the Blue Ridge toe slopes of the Western Piedmont),
metagabbro/amphibolite (narrow bands scattered throughout the
Piedmont, notably beneath the University of Virginia), ultramafic
bedrock (old soapstone quarry areas of Alberene and Schuyler, for
example), and finally, the base-rich plagioclase gneiss of the Ragged
Mountains.

Plate 14. The moist, shaded
conditions support a diverse array
of mushrooms. Pictured here are
young scarlet elf cups (Sarcoscypha
coccinea).

The creeks typically support a wide array of amphibians and the entire
canopy, from the ground level to the treetops, hosts a diverse set of nesting bird species. The rich soils
support rapid tree growth, and so the trees are typically young for their height and diameter. Despite
much of the Piedmont region being dominated by grassland types in times prior to 1500, the Basic Mesic
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Forest is one of the natural forest types that has deep roots in time. While prairies, savannas, and
woodlands may have covered most of the flat-to-gently sloped upland terrain of the region, the Basic
Mesic Forests offer biological contrast to those colorful, sunny, and dry settings. Its deep, dark,
sheltered ravines are filled with the fungi, flora, and fauna that needed shade, moisture, and rich soil for
survival.

Plate 15. This lush green carpet of ferns is common in the deep ravines in the study area. This colony is predominantly broadbeech fern, and it grows beneath a towering canopy of tuliptree.

In the Study Area
Basic Mesic Forests occur in 5 large drainages in the study
area, each producing their own small streams. These deep
incisions in the land are all oriented roughly on the trending
geologic axis of the region – that is, southwest to northeast.
Some undetermined geologic anomaly in the south portion
of the study area bends the 2 large ravine complexes off
that axis, and while they are oriented in the usual way in
their upper drainage portions, the “dog-leg” turn points
them south as they leave the study area. Not far away they
drain into Moores creek. The largest of the ravines drains to
the north to join an un-named stream on the north side of
Interstate 64, and that creek eventually drains into Moores
creek about 1.2 miles east of the study area after passing
through the Heyward Park landscape (managed by the City
of Charlottesville).
Within the 5 primary drainages, 16 isolated and unique
examples of the forest type were documented. In a rather
predictable fashion, each example occurs in deeply incised
ravines, where upland ridgetops drop into deep, elongated
drainages, often with narrow flat bottoms and a multitude
of seasonal springs. In all cases the multitude of springs join
to create a streamlet that frequently disappears below the
ground surface into deep cavernous clays, alluvium, and
Plate 16. The white racemes of black cohosh grace colluvium, before appearing again, seemingly at random.
the upland rich woods of the study area in
The deep soils of the ravines have accumulated over eons
summer. Photograph by Drew Chaney.
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through a combination of slow gravity creep and sudden debris
flows. At many locations it is clear that historic land use – specifically
crop production and/or pastures associated with small 19th-20th
century farms – created erosional situations that contributed greatly
to the depth of the strata in the bottom of the ravines. The flat
ravines are often intruded upon by colluvial terraces that were
created during individual storm events.
Each of the 16 examples of this forest type has unique
characteristics. While I will not attempt to describe that unique
character for each one, there are a couple of remarkable features
worth mentioning. The first is the fact that large farmsteads were
established in the 19th-20th centuries in the two largest ravines. The
soils are extremely rich at these locations and so it comes as not
surprise that these landscapes were exploited for their agrictultural
productivity. The same richness gives us a most interesting
juxtaposition today: archaeological remains in coincidence with rich
ecology. This may be the defining characteristic of the study area,
and indeed the primary under-riding theme of the project. The
geologic forces that shape natural communities also influence
human behavior. Productive soils attracted agricultural practice
historically, in addition to hosting rich biological assemblages. This
Plate 17. A structure that was lived in
unfortunate coincidence means that some of the region’s most
less than a century ago melts back into
the ecology of a deep ravine. The
interesting biological settings are also some of the most heavily
remains of 19-20th century homes, farms, impacted landscapes. In the Ragged Mountains this trend rings true,
and associated activity are common in
and yet the phenomenon exists in a more subtle manner. The tools
the study area.
and materials used in many parts of the land were gentle when
compared to the excavators and machinery available to people in
other areas. The only stone used for construction at the dozens of
architectural sites is stone collected from the land itself: gneiss.
Because things were made of local stone and wood, most of it has
melted back into the landscape. Old walls and chimneys have
collapsed, and small terraces have been rendered invisible in some
cases through the settling of soil and the growth of trees. While the
physical evidence of the farmsteads, cabins, barns and other
structures is subtle in most areas, an unmistakable mark has been
left on the land by the non-native species that were introduced in
association with those activity areas. Gardens have escaped and
now exist as colonies of vegetation reaching far from their original
locations. The deep ravines hosting the old farmsteads are the most
heavily impacted by these species. Deutzia scabra and Spiraea
japonica have naturalized and form thickets that dramatically
Plate 18. The bell-like flowers of fuzzy
reduce diversity and ecosystem function. Both species were
deutzia, an invasive non-native shrub
that has become an ecological issue in
introduced from Japan by the horticulture industry in the late
several locations at Hedgerow.
1800’s, and despite their ecological impact, they can serve as
important archaeological evidence (ecofacts) for considering the
occupation and activity at historic sites in the study area.
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Plate 19. The remains of an early 20th
century car in the stream of “Sprouse
Hollow” at the west end of the study area.

The most elongated singular ravine and example of the Basic Mesic
Forest type in the study area begins on tracts 75-2C and 75-2C1 at
about 975’ elevation. The stream associated with it falls gently
toward the southwest to an elevation of about 850’ before meeting
a small escarpment in the land. In this gentle upland setting
evidence of the old Sprouse Family Farmstead is scattered about
the land, from the remains of cars wedged in ravines, to home sites
and roads, stove parts and dishes. Bits and pieces of the farmstead
are conspicuous in the landscape, despite the softening of those
features in the aftermath of a half century of forest succession.
While it is now a tranquil setting hosting dappled light, the sounds
of a small stream, and the song of waterthrush, an archaeologist
may see a bustling farm, and the houses, barns, orchards, and old
fields in hundreds of subtle clues hiding in the verdant blanket. This
land bears all the marks of the industrious activity of the past 200
years.

At the south end of this once open and active landscape, the land
falls. The geologic feature at that location doubtlessly served as a
demarcation for Sprouse Farmstead activity. At that location, large rock outcrops form a steep slope and
cascade off the adjoining ridges and hillsides. They remain exposed in the bottom of the ravine as
sloping pavements, large boulders, and vertical faces. Walking down the ravine, and upon arriving at this
location, the canopy opens up a bit, and the Basic Woodland Species associated with the slopes reach
into the Basic Mesic ravine right to the water’s edge. The deep clayey sediments typical of these ravines
become thin, nutrient-rich veneers upon bedrock. Plant species such as Appalachian phacelia, dwarf
hackberry, and blunt-lobed woodsia form extensive anomalous colonies among the typical flora of the
rich ravines. Standing at this precipice the stream bends and falls. Just as the view upward and outward
is expanded by the drop in the land and reduction in canopy density, the view downward is a marked
change in the average experience in the ravine.
In addition to the impressive and extensive rock outcrops that form a broad strand draped across the
ravine, the most remarkable feature is the long steep pavement of rock that carries the stream to the
south. Departing the gentle southwest trend of the upland portion of the ravine, the stream accelerates
here and one cannot help but imagine sliding and crawling down the network of nearly 300 feet of
sliding rocks. The ravine drops 150’ in elevation over a 500’ stretch of the stream, and that gradient has
likely ensured that the stream has been falling across sheer bedrock for eons. Returning back to the
prominent forest view at the top of the sliding rock, it is easy to imagine this south-facing landscape
feature as being one that would have been valued by prehistoric people, just as it will be a destination
for hikers at the new park. While no prehistoric artifacts were evident on the ground surface, the rock
outcrops west of the gentle precipice create a small, sheltered room-like space. This feature is the
second of two possible prehistoric rock shelters noted in the survey area.
Leaving the wondrous experience of the sliding rock ravine, I will turn briefly to the largest complex of
ravines and Basic Mesic Forests on the property. This complex occurs mostly on tract 75-64 (central
portion of the study area), and is described in detail below by way of our representative sample plot.
The ravines here are exceptionally rich, and the variation in composition is deeply tied to historic land
use. It is clear that some areas were spared the plow and escaped the impacts of farmstead
establishment, as they host a set of herbaceous species that would take hundreds of years to establish.
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The study area described below is one such area, and these rich and relatively intact areas tend to be
upstream of the flow of all things cultural – that is, upslope in the drainages and away from areas of
modern human disturbance and extensive colonies of exotic species. The drainage reaching downstream
from the Lewis Farmstead was heavily farmed (made evident by open fields visible in 1937 aerial
imagery). Furthermore, it appears that the primary home had gardens associated with it, and several of
the garden varieties are now well established in the drainage. This site and the paths and streams
leading away from it, have the most extensive colonies of the exotic invasive species, Deutzia scabra.
While several remarkable species are associated with the drainage (including Dryopteris carthusiana,
Cystopteris fragilis, and Galearis spectabilis), the defining characteristic of the valley below the home
site is the encroachment of non-native species. Though a rich native herbaceous assemblage is
emergent and scattered throughout, it is deprived of light and nutrients by exotic species. The ravine is
another example of a cultural landscape with an emergent natural community slowly eating up the
remains of a farmstead. When all is said and done, the non-native flora will be the strong cultural
signature of the valley.
Other ravines have extensive colonies of species that occur in no other ravines, and those occurrences
along with associate mixes of plants that are adjusted to microclimates, are the primary characters
distinguishing one ravine from another. You may read more on this topic in the section covering highfidelity species below.
General Forest Composition

Plate 20. This is the typical view in a Basic Mesic Forest in the study area. The oldest trees tend to be between 100-125 years of
age, and the canopy is open, bright, and green. The shrub and herbaceous ground cover is typically dense and varied.

This natural community exists as an extensive network of deep ravines on the Hedgerow property. Some
reach and bend into deep hollows along cascading streams and others reach as secondary ravines off
the margins of larger ones. As mentioned prior each of the 16 examples of the forest type has its own
set of unique characteristics that set it apart from the others. Within those combined areas we
identified 231 species of flora, 67 of which were non-native. These flora are distributed among five
vertical layers of the forest: the upper canopy, middle canopy, lower canopy, shrub layer, and
herbaceous layer.
The upper canopy reaches more than 100 feet into the air in some places. Much like the high vault of a
cathedral, the arches of oak and tuliptree extend from great buttresses to support a thick chlorophyll
ceiling. The open clerestory of the middle and lower canopies projects a kaleidoscope of shimmering
light to a receptive audience on the forest floor. The shrubs, in all their variety, delight in the dappled
light, and thousands of flowering plants, ferns, mosses, and mushrooms form a rich tapestry on the
ground. Among all parts of this complex cathedral are the animals it supports, coming and going, eating
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and being eaten. The hum of all this activity is
supported by the ever-present song of falling water as
it waltzes with billion year-old stone through the
middle of the scene. The collective chorus of the
ecosystem forms a cloud of sound that can be heard
from neighboring ecosystem types on the adjoining
slopes and hilltops.
In this sweet-smelling, sweet-sounding, verdant scene,
it is easy and tempting to lose track of time and
discard usual responsibilities. Despite that we were
(eventually) able to experience the site in both a
qualitative and quantitative manner. We were able to
see the differences in different areas, but also the
consistent and dominant set of flora and
physiographic characteristics that define the
community type and set it apart from its close
relatives. For quantitative sampling, our survey team
chose an example of the community type in the center
of tract 75-64. This location was chosen for its reduced
amount of exotic species, its general
representativeness with respect to the forest type in
the larger study area, and its central location within
the project area. In the description below we describe
in great detail the field observations within the sample
Plate 21. A small cascading stream forms the heart of the
area. This is both a documentation of one of the more
rich forest community documented in our survey plot,
HR06. Diversity in plants and animals is very high at this
biologically remarkable locations in the study area and
location, and it forms the core of the largest “Biologically
a glimpse of what the other 15 examples of the
Senstive Area” at Hedgerow. Photograph by Emily
community type have looked like during the healthier
Luebke.
conditions of the deep past. One may imagine each of
them restored in the future, in their full health,
teaming with the life observed at Plot #HR06, The Central Rich Ravine.

Type Location Description. Sample Plot #HR06: The Central Rich Ravine
Dominant Plant Descriptor: Carya tomentosa - Liriodendron tulipifera - Quercus rubra - Acer
rubrum / Lindera benzoin - Fraxinus pennsylvanica / Amphicarpaea bracteata - Actaea racemosa
- Phegopteris hexagonoptera - Geranium maculatum Forest
Species Richness in Plot: 85 (77 native, 8 non-native)
Diversity Index (Shannon-Wiener): 4.30
Exotic Species Importance Value (IV) (Fleming): .09
Species Richness in Plant Community: 105 (92 native, 13 non-native)

Field Note/Summary, Survey Date June 12, 2019:
This community is located in one of the most species-rich ravines in the Ragged Mountains. The
plot was placed in a location that has very representative terrain and canopy cover for this forest
type on the Hedgerow Property. Ravines nearby have more or less bedrock exposed and varied
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patch dominance in the shrub and herb layers. A permanent cascading stream tumbles down the
heart of the ravine, headed east/northeast. Most deep ravines and associated rich forests in the
Ragged Mountains also have small streams and springs associated with them. A high and closed
canopy, dominated by Liriodendron tulipifera, creates a cathedral-like view. The subcanopy is
sparse, with Carya tomentosa being the most common species. The shrub layer is typified by
Lindera benzoin and lesser amounts of Fraxinus pennsylvanica and 28 other woody/vining
species. The herb layer has a distinct montane feel, with Aralia nudicaulis, Aruncus dioicus,
Thaspium barbinode, and Actaea racemosa joining a dominant cover of Amphicarpaea
bracteata. Fern variety is high, with Polystichum acrostichoides and Phegopteris hexagonoptera
leading the way in vegetative cover. An acidic, upland, Quercus montana-dominated forest
occurs to the south, and upslope to the north the Basic Mesic Forest ravine transitions to a Basic
Oak-Hickory Forest. This rich ravine extends downstream and joins numerous other ravine
drainages prior to a truncation at an embankment of Interstate 64. A potentially notable species
was discovered on the opposite stream bank from the vegetative plot. Three probable specimens
of VA state record Smilax biltmoreana grow there (GPS coords 38.0157, -78.5684, +/- 50 feet). A
notable disjunct population of Celastrina neglectamajor (Appalachian Azure) occurs in this
ravine, and at least three other nearby ravines. In fact, their caterpillars were present on Actaea
racemosa at the time of this survey. The age of the forest in this ravine is estimated to be
between 90-110 years old. The annual rings of a fallen (and cut) Betula lenta numbered ~95. The
small stream flowing along the north margin of the plot is supported by large boulders and
bedrock surfaces. The upland around it shows evidence of debris flows in small and scattered
locations. This stream, and indeed the old path that bisects the plot, serve as an exotic species
vector through this otherwise remarkable Piedmont plant community.

Physiography
The study plot is situated in a deeply incised ravine that trends east, along the south margin of a
montane small stream with moderate flow velocity. The location is central to the Hedgerow
project area, and on plat number 75-64, approximately 2500' south of I-64, and 2250' north of
US 29. The lowest point in the plot at the stream margin was at 766’ elevation, and the slopes
climb to an eventual 992’ toward the northwest, and 1,040’ to the south. This natural
community example occupies the ravine bottom and the toe slopes in an elevation range from
675'-885’, and stretches nearly 2,000’ along a narrow ravine bottom. At the west end the
community extends a significant distance up slope following elevated ground moisture and base
saturation. The primary spring draining that headwater area is eventually joined by several other
streamlets that drain from first the north, and then the south, as one heads east, and the springs
become a cascading creek that supports a cool microclimate. At the east end of this example of
the community type, and at the location of the Lewis Family Farmstead, the valley opens and
broadens, and joins other ravine exits as the vegetation transitions to an alluvial forest mix
before leaving the property.
Bedrock is ever-present in the stream along the north edge of the plot, and it supports a gentle
cascade of small falls and pools. All bedrock observed on site was the prevalent type in the
Ragged Mountains - Porphyroblastic Biotite-Plagioclase Augen Gneiss. This is a coarse-grained
rock type with a recognizable appearance in the region, as the black crystals of the magnesium
silicate mineral, biotite, impart a dark color to the rock, and are co-dominant with feldspar and
milky, gray, and blue quartz.
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Bedrock outcroppings occupy about 10% of the ground surface at the plot location, and
boulders, cobbles, and pebbles cover another 15-20%. Deep pockets of rich soil form among
them and support tremendous richness in the herb layer. The ground surface otherwise is
mostly organic material, with some exposed soils and water along the stream.
The aspect of the land is roughly north 25 degrees, while
the overall elevation fall and orientation of the ravine
creates an overarching aspect of about 65 degrees
northeast. The slope varies wildly, from near-vertical rock
faces, to small flat areas. But the average slope is best
described as moderately steep, with the angle of incline
averaging about 28°.
The site is impacted in a variety of ways. An old farm road
follows the stream and cuts through the plot area. Though
the roadbed in the area of the plot is almost entirely native
species, portions of that road have patch-dominant exotic
species outside of the plot. Heavy rains that happened
earlier in the season caused minor mud slides on the
opposite (north) bank of the stream.
The soils are mesic and moderately well-drained. Soil
samples assessed for 27 different chemical and physical
variables. Base saturation is relatively high and the soils
have moderately high amounts of Calcium and
Magnesium, despite being moderately acidic (5.5pH). The
exchange capacity is highest when compared to all other
forest types sampled in the study area (rocky grassland
community types were higher, including Mafic Barrens and Plate 22. Showy skullcap joins 30 other
species that can only be found in the deep,
Basic Woodlands). The moderate base saturation and high rich ravines in the study area. Photograph
exchange capacity, in combination with apparently good
by Drew Chaney.
levels of soil preservation, translate to an extremely rich
herb and shrub layer, the diversity of which is not surpassed in any of the other communities
sampled on the property.

Tree Canopy (21’-115’)
Data collection shed light on the exact composition of each vertical strata of the forest.
Beginning in the soaring upper canopy with some trees that reach over 100 feet high, we find
mockernut hickory (Carya tomentosa) being the dominant species with tuliptree (Liriodendron
tulipifera) and northern red oak (Quercus rubra) sharing the space.
Stepping down to the middle canopy red maple (Acer rubrum), mockernut hickory (Carya
tomentosa), tuliptree (Liriodendron tulipifera), and the non-native species, sweet cherry (Prunus
avium), form a rather sparse and widely spaced assemblage. Also occurring in that layer outside
of the sample plot in the ravine were sweet birch (Betula lenta), red hickory (Carya ovalis),
chestnut oak (Quercus montana), northern red oak (Quercus rubra), a grape species (Vitis sp.)
not identifiable at the time of survey, and an occasional example of the non-native species, treeof-heaven (Ailanthus altissima). The lower canopy contained a single tree in the sample plot 59 | P a g e

sweet birch (Betula lenta). Outside the plot there were additional species, all occurring sparingly
in the lower canopy, including mockernut hickory (Carya tomentosa), red maple (Acer rubrum),
white ash (Fraxinus americana), chestnut oak (Quercus montana), blackgum (Nyssa sylvatica),
tuliptree (Liriodendron tulipifera), ironwood (Carpinus caroliniana), and red mulberry (Morus
rubra).

Shrub Layer (2’-21’)
The shrub layer is considerably more dense and species rich than the layers above, with 20
species occurring in the sample plot. The shrub layer was dominated by spicebush (Lindera
benzoin) but growing with it are widely spaced saplings of the sub-dominant green ash (Fraxinus
pennsylvanica), flowering dogwood (Cornus florida), wild hydrangea (Hydrangea arborescens),
and northern red oak (Quercus rubra). Other native species in the plot, in order of reducing
abundance, were redbud (Cercis canadensis), witch-hazel (Hamamelis virginiana), black
raspberry (Rubus occidentalis), maple-leaf viburnum (Viburnum acerifolium), red maple (Acer
rubrum), sweet birch (Betula lenta), red hickory (Carya ovalis), American beech (Fagus
grandifolia), slippery elm (Ulmus rubra), white oak (Quercus alba), chestnut oak (Quercus
montana), and black oak (Quercus velutina). The three non-native species, sweet cherry (Prunus
avium), tree-of-heaven (Ailanthus altissima), and wineberry (Rubus phoenicolasius), occurred in
the plot and throughout the community. The wineberry is the primary species of concern in this
context, as it is more common and widespread, and showing signs of spreading into additional
areas. Outside the plot in the community we added an additional 5 native species to the BasicMesic tally: devil's walking-stick (Aralia spinosa), pawpaw (Asimina triloba), American holly (Ilex
opaca), sassafras (Sassafras albidum), and blackhaw (Viburnum prunifolium). The exotic species,
Japanese barberry (Berberis thunbergii), Oriental bittersweet (Celastrus orbiculatus), autumnolive (Eleaegnus umbellata), and Japanese spiraea (Spiraea japonica) are increasingly common
as one navigates down in elevation toward the remains of the Lewis Family homestead (Ca.
1913).

Herb Layer (0-2’)
The herb layer is botanically remarkable, with a great number of species growing in high
frequency. In the plot alone 79 plant species were documented, only 6 of which were nonnative. The ground layer is verdant with native species beginning in April. There were 7 codominant species at the time of survey, and together they covered nearly 75% of the ground
surface in multiple vertical zones of the herb layer: hog-peanut (Amphicarpaea bracteata), black
cohosh (Actaea racemosa), wild geranium (Geranium maculatum), broad beech fern
(Phegopteris hexagonoptera), Christmas fern (Polystichum acrostichoides), enchanter's
nightshade (Circaea canadensis), and Virginia-creeper (Parthenocissus quinquefolia). Subdominant and often forming a patch-dominant mosaic of flora were wild sarsaparilla (Aralia
nudicaulis), Jack-in-the-pulpit (Arisaema triphyllum), silvery spleenwort (Deparia acrostichoides),
wild hydrangea (Hydrangea arborescens), early meadow-rue (Thalictrum dioicum), Maidenhair
fern (Adiantum pedatum), richweed (Collinsonia canadensis), and hairy-jointed meadow-parsnip
(Thaspium barbinode). The non-native species Japanese stiltgrass (Microstegium vimineum) and
long-bristled smartweed (Persicaria longiseta) formed small colonies mostly along the old
roadbed. The montane species, purple bedstraw (Galium latifolium) was scattered about and
American alumroot (Heuchera americana) grows in rocky locations. Spicebush (Lindera benzoin),
Japanese honeysuckle (Lonicera japonica), Indian cucumber-root (Medeola virginiana),
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Pennsylvania blackberry (Rubus
pensilvanicus), showy skullcap
(Scutellaria serrata), star chickweed
(Stellaria pubera), poison ivy
(Toxicodendron radicans), and wood
violet (Viola palmata) round off the
more common species observed.
Occurring more sparingly in the plot
were goat's-beard (Aruncus dioicus),
false nettle (Boehmeria cylindrica ),
Oriental bittersweet (Celastrus
orbiculatus), flowering dogwood
(Cornus florida), wild yam (Dioscorea
villosa), sweet joe-pye weed
(Eutrochium purpureum), nodding
fescue (Festuca subverticillata),
sweet-scented bedstraw (Galium
triflorum), naked-flowered tick-trefoil
(Hylodesmum nudiflorum), sensitive
fern (Onoclea sensibilis), wineberry
(Rubus phoenicolasius), black
snakeroot (Sanicula canadensis), bluestemmed goldenrod (Solidago caesia),
perfoliate bellwort (Uvularia
perfoliata), maple-leaf viburnum
(Viburnum acerifolium), red maple
(Acer rubrum), an unidentified
agrimony (Agrimonia species), tree-ofPlate 23. Enchanter’s nightshade, the only two-petaled flower in the heaven (Ailanthus altissima), ebony
spleenwort (Asplenium platyneuron),
study area, is an indicator of base-rich soils in the Central Virginia
Piedmont. It is abundant in the Basic Mesic and Basic Oak-Hickory
rattlesnake fern (Botrypus
Forests of Hedgerow. Photograph by Emily Luebke.
virginianus), broad-leaved sedge
(Carex platyphylla), redbud (Cercis canadensis), honewort (Cryptotaenia canadensis), Virginia
snakeroot (Endodeca serpentaria), white wood aster (Eurybia divaricata), green ash (Fraxinus
pennsylvanica), witch-hazel (Hamamelis virginiana), false Solomon's-seal (Maianthemum
racemosum), Indian pipe (Monotropa uniflora), jumpseed (Persicaria virginiana), lopseed
(Phryma leptostachya), clearweed (Pilea pumila), common rockcap fern (Polypodium
virginianum), an unidentified lion's-foot (Prenanthes species), sweet cherry (Prunus avium),
black cherry (Prunus serotina), bloodroot (Sanguinaria canadensis), heart-leaved aster
(Symphyotrichum cordifolium), slippery elm (Ulmus rubra), silktree (Albizia julibrissin), an
unidentified sedge (Carex species 1 ), ironwood (Carpinus caroliniana ), red hickory (Carya
ovalis), hackberry (Celtis occidentalis), unidentified panic grass (Dichanthelium species), showy
orchis (Galearis spectabilis ), white oak (Quercus alba ), northern red oak (Quercus rubra), black
oak (Quercus velutina), white-leaf greenbrier (Smilax glauca), common blue violet (Viola
sororia), and winter grape (Vitis vulpina).
An additional 13 species were noted outside the plot in the community. They included the
native species golden ragwort (Packera aurea), pawpaw (Asimina triloba), devil's walking-stick
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(Aralia spinosa), a jewelweed species (Impatiens species), hooked buttercup (Ranunculus
recurvatus), Biltmore's carrionflower (Smilax biltmoreana, *state record), and yellow
passionflower (Passiflora lutea). Additional non-native species discovered outside the plot in the
herb layer were garlic mustard (Alliaria petiolata), Asiatic dayflower (Commelina communis),
Japanese barberry (Berberis thunbergii), and Japanese spiraea (Spiraea japonica).

Exotic Species
The dominant exotic species observed in the plot were Japanese stiltgrass (Microstegium
vimineum) and long-bristled smartweed (Persicaria longiseta). The stiltgrass presents a
significant issue for the future well-being of the ecology of the ravine if a public trail is allowed
to penetrate this ecosystem. The regular soil disturbance along that trail, in combination with its
resilient seed bank, make it a formidable foe. Japanese honeysuckle (Lonicera japonica), Oriental
bittersweet (Celastrus orbiculatus), and wineberry (Rubus phoenicolasius) are common enough
to be of concern. Any of these three species have the potential to drastically reduce diversity in
the herb and shrub layers if conditions become suitable for their spread. Ground disturbance of
any type could instigate that invasion, including trail construction, storm event debris flows and
tree uprooting, or regular foot traffic. With respect to trees, sweet cherry (Prunus avium), treeof-heaven (Ailanthus altissima), and silktree (Albizia julibrissin) occur lightly in multiple layers,
but none of these present a serious long term threat in the rich ravine community type due to
the low light conditions. This rich ravine ecosystem has remarkably high native and natural
integrity, and it should be approached with a strong conservation ethic in planning. Settings like
this are increasingly rare in the Piedmont, and this is Hedgerow’s paramount example of the
community type. Prevention of exotic species invasion will be best had by not introducing
disturbance. Careful targeted efforts may be undertaken to address current issues to keep them
from getting worse.

High Fidelity Species
Species that were restricted to only the ravine that was the subject of sample plot HR-06, were
hairy-jointed meadow-parsnip (Thaspium barbinode), showy skullcap (Scutellaria serrata), and
Biltmore's carrionflower (Smilax biltmoreana). Outside of that single ravine, and including all
Basic Mesic Forests on the Hedgerow tract, 31 species occurred in the community type and
nowhere else. This high number is not surprising given the unique conditions in the rich ravines.
The cool and moist microclimate, rich deep soils, and closed canopy result in conditions that can
only be found in these ravines. I won’t list all the species here, but some of the more interesting
species that were entirely restricted to the rich ravines included bitternut hickory (Carya
cordiformis), basswood (Tilia americana), shrubby St. John’s-wort (Hypericum prolificum),
foamflower (Tiarella cordifolia), wild blue phlox (Phlox divaricata), woodland bluegrass (Poa
sylvestris), wild bergamot (Monarda fistulosa), interrupted fern (Osmunda claytoniana), Turk’scap lily (Lilium superbum), goat's-beard (Aruncus dioicus), fragile fern (Cystopteris tenuis), and
hoary tick-trefoil (Desmodium canescens). The exotic invasive shrub species, fuzzy deutzia
(Deutzia scabra) is restricted to this community type, and has spread in the rich ravines where
19th-20th century archaeological sites are present.
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Plate 24. Woodland phlox (Phlox divaricata) was found only in the deep ravines at the center of the study area.
Photograph by Emily Luebke.

Condition
The overall condition of the more than 14 deep ravines and associated Basic Mesic Forest types
is poor. Our vegetative sample plot was positioned in the most intact portion of the healthiest
example of the forest type on the property. This deep ravine with its cool mountain stream joins
only a couple others in the region as good representatives of the glory of the forest type in times
past. Where they were once widespread, they are now restricted to forgotten and out-of-reach
places that were, for one reason or another, spared the heavy impacts of 18th-20th century
cultivation. Most examples of the rich forest type on the Hedgerow property have evidence of
homesteading, cultivation, pasture use, agroforestry, or some other heavy-handed practice. In
fact, 1937 aerial imagery highlights the use of the rich soils in these ravines, as many of them
were crop field or pasture. Significant homesteads, including houses, outbuildings, barns, roads,
orchards, livestock areas, and cultivated fields, occur in at least three of the primary ravines. All
three are now softened by the return of the Basic Mesic Forests, but the impact of the historic
land-use is unmistakable. Plants introduced to gardens, such as Japanese spiraea and fuzzy
deutzia, escaped to become the dominant vegetative component in some areas. Symbolic
species such as chocolate-vine and periwinkle droop downslope away from possible cemeteries
and cabin sites, forming colonies in deep rich ravine areas. Trails and roads that pass through
the deep ravines are packed with Japanese stilt grass and long-bristled smartweed. At the north
end of the project area a deep ravine is partially filled by the debris created during the
construction of I-64. The scale of the disturbance is difficult to comprehend, and it includes the
removal of a hill, quarry activity, and the deposition of boulders to a depth of more than 50 feet.
The resulting talus slopes and boulder-fields are covered with exotic species, all of which tumble
and drape downslope into what would otherwise be a remarkable ecosystem.
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Evidence of erosion is visible on all steep
slopes leading to the deep ravines and
associated Mesic Forests in the study area. In
some cases the erosional trenching is deep.
Some of these are likely to be related to
debris flows following heavy rain periods. But
some of them are directly associated with
farming activity, soil destabilization, and
subsequent erosion.
All-in-all, the Basic Mesic Forests should be
considered top conservation priorities. In
addition to harboring remarkable
communities and interesting historic
resources, they present a challenge from the
Plate 25. An azure butterfly enjoys the nectar of wild
standpoint of conservation because of their
geranium on the banks of the montane stream that
tendency to recruit invasive species. An
flows next to the HR06 sample plot.
additional interesting characteristic of these
ravines is that they tend to be fairly resilient in the face of climate change. Studies suggest that
these ravines, scattered throughout the Piedmont, will be important stepping stones for coolclimate, shade-tolerant species that must move northward as the climate changes. If exotic
species, development, and other impacts make the rich ravines inhospitable to the species that
depend on them for survival, we would undoubtedly see a decline in those species and a
reduction in the biodiversity of the Piedmont.
In addition to the 31 “high-fidelity” plant species mentioned prior, three examples of animals
that would not be at Hedgerow without healthy examples of Basic Mesic Forests include the
Appalachian azure butterflies of the central ravine, and the northern dusky and seal
salamanders that occupy the montane streams.
With appropriate and careful consideration during the master planning process, the condition of
the healthy examples of this ecosystem type can be maintained. A plan for that sustainability, as
well as a plan for restoration in the other rich ravine examples, should be an integral part of
Albemarle County’s efforts to conserve biodiversity on the Hedgerow tract, and in the region.
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Plate 26. This Basic Oak-Forest on a north slope in the south-center portion of the study area had evidence of fire on the
ground, and was nearly 100% free of exotic species. This is an excellent example of the forest type that is dominant in the
Ragged Mountains, covering about 50% of the landscape in the range. Photograph by Emily Luebke, 2019.

2. Ecological Group: Basic Oak - Hickory Forests
Community Type: Inner Piedmont / Lower Blue Ridge Basic Oak - Hickory Forest
USNVC CEGL Code: CEGL008514
Classification Confidence: High
Conservation Status: G3G4/S3S4
Albemarle/Charlottesville Conservation Rank: C3/C4. This is the dominant forest type in the Ragged
Mountains, it remains regionally vulnerable and relatively uncommon. There is some cause for long-term
concern, due to decline in size and quality in response to the threats of exotic species, human
encroachment, and evolving development planning and practices in response to population growth.
Context
The Central Piedmont and the Ragged Mountains
Within the Piedmont Region, and in the Ragged Mountains of Central Virginia, there are several types of
upland forest. One of these is part of an important group known as the “Basic Oak-Hickory Forests”. This
group contains three types recognized in the Virginia Piedmont, and all are characterized by being
relatively species-rich. They occur over basic/mafic bedrock types and the soils tend to be circumneutral
to somewhat acidic, but relatively high in calcium, manganese, magnesium, and other cations. These
forests are extensive in some parts of the Piedmont, including the Ragged Mountains.
Of the three types, it is the Inner Piedmont / Lower Blue Ridge variant that is the dominant forest of the
Ragged Mountains. These forests are different from other forest types in the area with “Oak” and
“Hickory” in their names, and they contain far more than just those two Genera of trees. In what follows
you will find a description of this distinction, and the importance of its recognition.
The Basic Oak-Hickory Forest is given a slightly elevated conservation priority by the Department of
Conservation and Recreation. This attribution is not due to rare species, but rather, to the fact that the
forest ecosystem type and the landscape it lives on tends to be at risk because of human activity. The
rich soils made the land a target for those wishing to have productive crops in the last few hundred
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years, so most basic oak-hickory forests in the
Piedmont were robbed of their timber and intact
soils long ago, and those that emerge now on the
same landscape tend to have moderately eroded
and depleted soils. What’s more, because of the
ability of the land to support enormous straighttrunked trees, the forest composition tends to be
heavily impacted by repeated forest clearing or
selective cutting. It’s difficult to get a true “read”
on the natural tendency of the forest. Because of
the fact that appropriate substrate is already
rather uncommon in the Piedmont, the forest type
is becoming increasingly rare. It’s been widely
displaced by agriculture and development, and
exotic species and fire exclusion add to the
diminished quality of those that remain.
The Basic Oak-Hickory Forests of the Ragged Mtns
are different from the locally common Acidic OakHickory Forests in that they usually contain more
species, greater species density in the herbaceous
layer, and typically more diversity (evenness). Not
only are there more species of trees and shrubs in
the canopy, but the herb layer tends to be dense
and varied, rolling out a verdant carpet on the
forest floor. The pH tends to be mildly acidic to
circumneutral, and the natural community type
Plate 27. Mary Jane Epps and Devin Floyd examine the mafic
minerals of a metagabbro outcrop in the Basic Oak-Hickory
almost always occurs in upland sloped settings.
Forest west of plot HR13. Photograph by Emily Luebke.
The forest tends to occupy south, east, and north
slopes in the Ragged Mountains, and changes swiftly to nutrient-poor community types on west and
northwest slopes. In cases where species richness drops, especially near hilltops and in association with
westerly slopes, one will also find a natural reduction in soil nutrients and a more acidic pH. In those
settings, the forest type switches from “Basic” to “Acidic”. This phenomenon holds true in the Ragged
Mountains. Basic Oak-Hickory Forests are not as rich as the types described in the prior section (Basic
Mesic Forests), primarily because they grow in areas with less moisture, shallower soils, more exposure,
and lower soil base saturation. However, the two types have a lot in common, including their bedrock
affiliation. Indeed, most of the Ragged Mountains are blanketed with these “Basic” forests rather than
“Acidic” forests because of the chemistry of the bedrock and the base-rich soils and sediments it
produces as it decomposes at the surface.

Within the Study Area
In the study area Basic Oak-Hickory Forests are the dominant forest type, covering about 47% of the
land today. Basic Oak-Hickory Forest covers most upland slopes and hilltops but it does have an affinity
for south, east, and north-facing slopes in the study area. It shares the land with Heath Forests, Xeric
Woodlands, and Acidic Oak-Hickory Forests on northwest facing slopes. At the toe slopes and in areas
with ground water retention or discharge, it transitions swiftly to Basic Mesic Forests. On hill crests and
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upper slopes with a south or southeast aspect, and almost
anywhere there is a preponderance of bedrock at the
surface, Basic Ash-Hickory Woodlands and Mafic Barrens
make an appearance. Slope aside, the vast majority of the
gentle rolling hilltops are covered with Basic Oak-Hickory
Forests. A few exceptions do exist. Basic Mesic Forests
manage to creep up and over low saddles along ridgelines
in two locations, connecting to deep ravines on both sides,
and Acidic Oak-Hickory Forests seem to dominate some
hilltops where localized nutrient-poor geologic segregations
and perhaps a history of heavy crop production and erosion
occur.

Plate 28. Drew Chaney collects data beneath a
couple of old northern red oaks in plot HR13. The
tree diversity in the view is high, and 57 species of
trees and shrubs were documented in the in the
Basic Oak-Hickory Forests. Photograph by Emily
Luebke.

Basic Oak-Hickory Forests are known for their ability to
support a diverse array of trees and shrubs. In the study
area they overlap somewhat with the assemblages of Acidic
Oak-Hickory and Basic Mesic Forests, and in the overlap
they retain a moderately rich mix of species. The forest type
hosts species from across the spectrum, from those that
tolerate nutrient-poor dry soil, to those that require
relatively rich and mesic settings. This results in an
impressive number of woody species. In the study area we
documented 57 species of trees and shrubs associated with
Basic Oak-Hickory Forests.

General Forest Composition
The Basic Oak-Hickory Forests of the Hedgerow property are relatively evenly distributed throughout,
with some examples spreading to cover great expanses of terrain. The forest extends beyond the
property boundaries along the north and west margins to dominate the range for several miles in those
directions. The forest is noticeably verdant, and often over-run by exotic species due to its rich soils.
Variation in species richness occurs across the study area, and some forests appeared to be older than
others (though we did not collect comparative samples across the study area). Tuliptree is omnipresent,
and is often the largest tree in the stand, despite it being younger in age than the oaks and hickories
growing with it. One of the hypotheses about the evenly distributed 75-90 year old tulip tree population
in the Ragged Mountains is that they represent a forest thinning, or select cutting event. They may also
be racing up to fill any gap left by larger and older oaks that fall during storms. But, regardless, the point
here is that most of the large diameter, straight-trunked tulip poplar in this forest is younger than the
oak and hickory that it shares the canopy with.
Another important characteristic of this forest type is that there is often evidence of forest fire in the
top 3-4 inches of soil. One of our soil samples (that associated with the vegetative plot described below
as plot HR13) located on a north facing slope had an unusually high percentage of charcoal. This area is
at the south end of the hollow extending south from the Lewis Family home-site (Site HRC-001). It also
just so happens that diversity and richness in native species are really high at that location. In fact, that
sample plot is the healthiest example of Basic Oak-Hickory Forest documented in the Ragged Mountains
to date.
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Plate 29. Drew Chaney stands next to a Colonial Period northern red oak in an upland Basic Oak-Hickory Forest. This 54 inch
diameter, 100’ tall oak may be the location of a property corner of the James Lewis tract of 1779 (VGB 42 page 532-533.) This
hilltop tree towered over an open area of field and scrub less than 75 years ago..

Three successional variants of the forest type exist at Hedgerow. The one mentioned growing at plot
location HR13 is relatively old, and well developed in all layers (two northern red oak trees have a
diameter of more than 3’). Another type has emerged to reclaim old agricultural land near the west end
of the property. The hilltop on tract 75-2C1 was cultivated in the 19th-early 20th century. The open space
was abandoned to natural succession sometime in the 1940’s (as evidenced by 1937 and 1956 aerial
imagery). Most of that forest is between 60-75 years old. A giant red oak stands along the north margin
of that old clearing, now accompanied by the young woodland. This tree has no lower limb scars,
indicating it did not grow to size in an open field and is likely a first generation old-growth tree. It
probably represents a late colonial period property boundary.
The third successional variant of the Basic Oak-Hickory Forest is another reclaimed agricultural
landscape. It’s a young one, on tract 75-2D at the south end of the study area, on the slopes north of the
old field beside Moores Creek. This old field was abandoned in the late 1980’s, and by the 1990’s it
began forming a closed-canopy thicket. It emerged during the modern era, and all the exotic species
expected to invade an abandoned rich-soiled landscape may be found there. It is now an impenetrable
wall of the saplings of a future forest mixed with Oriental bittersweet, coralberry, wineberry, multiflora
rose, and Autumn olive (among many other invasive non-native species).
With so few examples of intact and healthy Basic Oak-Hickory Forest in the project area, choosing
locations for vegetative study was relatively easy. Two locations were selected in areas with the lowest
exotic species impact, and least evidence of modern human disturbance. These locations are very
representative of the typical plant assemblage found within this forest type in the Ragged Mountains
when the example is healthy. They are representative of all other examples of the forest type were they
in better condition. The two sample plots (HR05 and HR13) provide us with some information around
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what restoration targets might look like in other areas. The species richness is moderate in each
community example (84-85 species in each), and the diversity index is relatively high for a forested
setting. What follows is a detailed description of each sample location.

Type Location Description 1 of 2. Sample Plot #HR05: The East Rich Woods
Dominant Plant Descriptor: Liriodendron tulipifera / Carya glabra - Carya tomentosa - Fraxinus
americana / Lindera benzoin - Acer rubrum - Cercis canadensis / Polystichum acrostichoides Actaea racemosa Forest
Species Richness in Plot: 60 (52 native, 8 non-native)
Diversity Index (Shannon-Wiener): 3.91
Exotic Species Importance Value (IV) (Fleming): .11
Species Richness in Plant Community: 84 (72 native, 12 non-native)
Field Note/Summary, Survey Date 5-22-2019:
The forest at the plot location is fairly
representative of the vegetation type on the
south and west slopes of this ravine. To the east
of the plot, the shrub layer is dominated by
Hamamelis virginiana, which is completely
absent from the shrub layer in the plot. A small
rocky swale on the slope in the Hamamelis area
contains a small colony of Woodwardia
areolata, growing with Dryopteris marginalis
and Polystichum acrostichoides. Further to the
east along the slope the vegetation changes to
a chestnut oak heath. Following the slope
around to the northwest, the shrub layer and
lower canopy are soon dominated by a dense
colony of Asimina triloba. Outcroppings of rocks
occur along the slope to the west and east of
the plot and contain a fairly similar assemblage
of plants to the plot, except for a lack of the
more mesic herbs and a greater amount of
Quercus and Dryopteris species. The plot’s herb
layer is dominated by Polystichum
acrostichoides, followed closely by Actaea
racemosa. Caterpillars from the disjunct
Plate 30. Ezra Staengl writes the plot assessment field
population of Appalachian Azure at Hedgerow
notes/summary included in this section. Photograph by
were found on Actaea flower spikes in the plot.
Emily Luebke.
Other abundant herbs in the plot were
Parthenocissus quinquefolia and Circaea canadensis. Invasives were present in the plot, although
not dominant like they are in patches upslope and to the east. The shrub layer was relatively
open, dominated by Fraxinus americana seedlings just over the 2 ft mark. Fraxinus was
noticeably absent from the rest of the canopy, possibly a result of clearing and intensive farming
in the late 1800's. The lower canopy is dominated by Acer rubrum, the middle canopy by Carya
tomentosa and C. glabra, and the upper canopy by Liriodendron tulipifera. The largest tree in the
plot was a tuliptree that measured just under 115 ft tall, with a DBH of 27.3". Devin cored a large
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Quercus rubra, with a DBH of 22.2" [96 annual growth rings – ca. 1924]. The forest appeared
even-aged, with the canopy containing large amounts of Liriodendron, probably growing back
from agricultural land abandonment or post-clearcutting event in the late 19th century. A small
stream runs through the bottom of the ravine about 450 ft downslope from the plot. A trail/old
road bed runs east/west along the top of the ridge about 100 feet above the plot.

Physiography
The study plot is situated on a north-facing slope, on the midslope 75-100' below and north of
an old roadbed/trail on the hill top (the primary low ridge in the northeast portion of the project
area). The plot location is near the southwest corner of Tract 75-46, about .5 mile west of
Shepards Hill Road, .4 mile south of I-64, on the south side of a deep ravine.
The plot elevation range was roughly 720’-740’, but the slope drops to 650’ below and rises to
more than 775’ upslope. The hillside continues up, unbroken to the southwest, to eventually
reach a ridge crest high above the Moores Creek Valley and Route 29 at 1,016’. The Basic OakHickory Forest in this particular isolated deep ravine wraps like a northeast oriented horseshoe
and covers an elevation range of 560’ - 812’. Because of the variation in aspect for this stand of
forest, vegetative composition varies. The protected north-facing slopes retain more moisture
and support a wider array of species, and the drier rocky margins of the community on the
southeast facing slopes support some species that are more typical of ash-hickory woodlands.
Bedrock is present in the community near the plot, but organic matter and decaying wood
comprise 80% of the non-vegetative ground cover. Cobbles and boulders are present sparingly,
and are of the normal expected rock type in the Ragged Mountains - Porphyroblastic BiotitePlagioclase Augen Gneiss.
The aspect of the land at the plot location averages 46 degrees northeast, while the overall
orientation of the deeply incised ravine that hosts the community type is oriented at roughly 60
degrees northeast. The slope varies from moderately hilly-to-steep in the plot, and that trend
continues through the community example. The average slope is best described as being
moderately steep, an average of 33%, with angle of incline measurement averaging about 20°.
Disturbance is evident at the site in a number of areas. Perhaps the most striking appears to be
evidence of forest thinning. The upper canopy has an unusually high number of individuals of
tall, straight, tulip-tree. That species is known to emerge and grow quickly in the void left by
selective clear-cuts in the region. We would also expect to see more variety and density in the
middle and lower canopies, both of which were very open. That entire lower-to-middle canopy
column, extending from 22’-66’ elevation, only had 6 saplings (5 species) reaching into it.
Returning to the ground level, and the herb layer, the historic road and modern trail above plot
acts as exotic species vector, and Oriental bittersweet has invaded the area of the plot. The
ravine below the plot shows evidence of heavy landscape disturbance, terracing, and possible
quarrying. There was, once again, a notable absence of red-backed salamander, the most
common terrestrial amphibian in the forests of the Piedmont. Its absence from the Ragged
Mountains has not been studied, but it may be tied to a combination of past agricultural land
use and modern artificial island-effect isolation (created by modern highways) preventing
repopulation from surrounding forests.
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The soils are mesic to dry-mesic and moderately well-drained. Soil samples assessed for 27
different chemical and physical variables. Base saturation is extremely high (at nearly 100%),
and the soils here are the richest soils we sampled in the entire project area. Samples at the plot
location produced top numbers across the study area for Calcium, Magnesium, Potassium, and
sodium. Calcium made up 80% of the base minerals in the top 4 inches of soil, and the pH was
nearly neutral at 6.7 (the highest pH observed in the Ragged Mountains to date). The elevated
Calcium, base saturation, and neutral pH combine to suggest that this Basic Oak-Hickory forest
example is marginally close to being a Basic Mesic Community type.

Tree Canopy (21’-115’)
The upper canopy of this section of the Basic OakHickory Forest reaches above 100 tall. The dominant
species in the upper canopy is tuliptree
(Liriodendron tulipifera). Northern red oak (Quercus
rubra) and mockernut hickory (Carya tomentosa)
are common but occur in fewer numbers than
tuliptree. Joining those species in the top layer of
the forest outside the plot are pignut hickory (Carya
glabra), white ash (Fraxinus americana), red maple
(Acer rubrum), chestnut oak (Quercus montana),
and the woody vines, poison ivy (Toxicodendron
radicans), and an unidentified grape (Vitis sp.). The
latter is likely as old as the upper canopy itself.

Plate 31. The caterpillar of the eastern tiger
swallowtail, as well as adult butterflies, were
common in the sample plot area. Its host plant,
tuliptree, is the dominant species in the canopy.
Photograph by Ezra Staengl.

The sparse middle canopy consisted primarily of
pignut hickory (Carya glabra) and mockernut
hickory (Carya tomentosa), but additional species in
that forest layer observed in the community outside
the plot included northern red oak (Quercus rubra),
red maple (Acer rubrum), chestnut oak (Quercus
montana), tuliptree (Liriodendron tulipifera), black
gum (Nyssa sylvatica), and white ash (Fraxinus
americana).

The lower canopy contained a similar assemblage, and included red maple (Acer rubrum),
mockernut hickory (Carya tomentosa), flowering dogwood (Cornus florida), and northern red
oak (Quercus rubra). Outside the plot we observed a mix of large “shrubs” and saplings of the
aforementioned species. New species occurring in the lower canopy but not the upper included
slippery elm (Ulmus rubra), eastern red cedar (Juniperus virginiana), eastern redbud (Cercis
canadensis), devil's walking stick (Aralia spinosa), and sassafras (Sassafras albidum),
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Plate 32. Worm-eating warblers were active in the shrub layer and lower canopy on survey day. Photograph by Theo
Staengl.

Shrub Layer (2’-21’)
The shrub layer hosts a wide array of woody species typical of base-rich settings. White ash
(Fraxinus americana), spicebush (Lindera benzoin), red maple (Acer rubrum), and eastern redbud
(Cercis canadensis) are the dominant native shrubs in the plot, and they are joined by the exotic
species, Oriental bittersweet (Celastrus orbiculatus). Occurring in fewer numbers are mockernut
hickory (Carya tomentosa), red hickory (Carya ovalis), flowering dogwood (Cornus florida), black
gum (Nyssa sylvatica), pignut hickory (Carya glabra), American beech (Fagus grandifolia), and
the exotic invasive species, wineberry (Rubus phoenicolasius) and five-leaf Akebia (Akebia
quinata).
Many additional native shrubs and tree saplings can be found outside the plot in this portion of
the forest, including northern red oak (Quercus rubra), pawpaw (Asimina triloba), American
holly (Ilex opaca), devil's walking stick (Aralia spinosa), blackhaw viburnum (Viburnum
prunifolium), sassafras (Sassafras albidum), chestnut oak (Quercus montana), maple-leaf
viburnum (Viburnum acerifolium), witch hazel (Hamamelis virginiana), tuliptree (Liriodendron
tulipifera), and slippery elm (Ulmus rubra). Additional exotic species occur sparingly in this
example, and include coralberry (Symphoricarpus orbiculatus), autumn olive (Elaeagnus
umbellata), and multiflora rose (Rosa multiflora).
Herb Layer (0-2’)
The defining flora of the herbaceous layer were Christmas fern (Polystichum acrostichoides) and
black cohosh (Actaea racemosa). Also common were Virginia creeper (Parthenocissus
quinquefolia), broad-leaf enchanter’s nightshade (Circaea canadensis), white ash (Fraxinus
americana), and the non-native, and Oriental bittersweet (Celastrus orbiculatus).
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Plate 33. Broad beech fern (Phegopteris
hexagonoptera) is a characteristic species in the
Basic Oak-Hickory and Basic Mesic Forests of
Hedgerow. Photograph by Emily Luebke.

Subdominant species occurring as both scattered
individual plants and patch dominant colonies
were hog peanut (Amphicarpaea bracteata), Jackin-the-pulpit (Arisaema triphyllum), hickory
species saplings (Carya spp.), sweet-scented
bedstraw (Galium triflorum), five-leaf akebia
(Akebia quinata), northern maidenhair fern
(Adiantum pedatum), lopseed (Phryma
leptostachya), Prenanthes sp. (Prenanthes sp.),
rattlesnake fern (Botrypus virginianus), Solomon's
seal (Polygonatum biflorum), wood violet (Viola
palmata), spicebush (Lindera benzoin), nakedflowered tick-trefoil (Hylodesmum nudiflorum),
poison ivy (Toxicodendron radicans), flowering
dogwood (Cornus florida), purple bedstraw
(Galium latifolium), garlic mustard (Alliaria
petiolata), agrimony sp. (Agrimonia sp.), perfoliate
bellwort (Uvularia perfoliata), wild yam (Dioscorea
villosa), false Solomon's seal (Maianthemum
racemosum), showy orchis (Galearis spectabilis),
broad beech fern (Phegopteris hexagonoptera),
tuliptree (Liriodendron tulipifera), broad-leaved
sedge (Carex platyphylla), maple-leaf viburnum
(Viburnum acerifolium), sanicle sp. (Sanicula sp.),
and rue-anemone (Thalictrum thalictroides).

Many plants occurred as isolated individuals in the herb layer of the plot, including English ivy
(Hedera helix), bloodroot (Sanguinaria canadensis), eastern redbud (Cercis canadensis), red
maple (Acer rubrum), an unidentified grape sp. (Vitis sp.), witch hazel (Hamamelis virginiana),
northern red oak (Quercus rubra), yellow passionflower (Passiflora lutea), wineberry (Rubus
phoenicolasius), black cherry (Prunus serotina), white-tinged sedge (Carex albicans), slippery elm
(Ulmus rubra), sassafras (Sassafrass albidum), red mulberry (Morus rubra), calico aster
(Symphyotrichum lateriflorum), common hackberry (Celtis occidentalis), woodland joe-pye weed
(Eutrochium purpureum), sweet cherry (Prunus avium), pennywort (Obolaria virginica),
American beech (Fagus grandifolia), and Chinese privet (Ligustrum sinense).
A quick sweep of the community outside the plot produced an additional 14 native species and
2 non-natives. Those were mayapple (Podophyllum peltatum), wild geranium (Geranium
maculatum), Pennsylvania blackberry (Rubus pensilvanicus), a panic grass sp. (Dichanthelium
sp.), marginal wood fern (Dryopteris marginalis), star chickweed (Stellaria pubera), woodland
bedstraw (Galium circaezans), intermediate wood fern (Dryopteris intermedia), ebony
spleenwort (Asplenium platyneuron), summer bluets (Houstonia purpurea), american alumroot
(Heuchera americana), netted chain fern (Woodwardia areolata), richweed (Collinsonia
canadensis), and nodding fescue (Festuca subverticillata), and the non-natives, Japanese
honeysuckle (Lonicera japonica) and Japanese stiltgrass (Microstegium vimineum).
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Exotic Species
The most prevalent and concerning invasive nonnative species found in the plot was Oriental
bittersweet (Celastrus orbiculatus). Though it had
a fairly low overall vegetative cover compared to
many other parts of the forest, its presence does
not bode well for the future. We have no doubt
that it would, barring remediation or prescribed
fire, slowly spread in the coming decade to
eventually become a co-dominant species in the
plot. This assumption is made because of how
common the species is in portions of the forest
very nearby. Other species in the plot that could
present an issue with time were five-leaf akebia
(Akebia quinata), garlic mustard (Alliaria
petiolata), and wineberry (Rubus phoenicolasius).
Occuring rarely were English ivy (Hedera helix),
Chinese privet (Ligustrum sinense), sweet cherry
(Prunus avium), and coralberry (Symphoricarpus
orbiculatus).
If the site is disturbed in any way (other than
fire), that will propel the species just mentioned.
Plate 34. Broad-leaved sedge, ebony spleenwort, sweet- The primary risk of disturbance at this point is
scented bedstraw, and an upland grape species form a
related to the trail at the top of the slope. If that
light mosaic of green around a lichen-encrusted boulder
trail is developed in a way that includes soil
of biotite gneiss. Photograph by Emily Luebke.
disturbance, it will create an effective trajectory
for exotic species to colonize the upper slope. And that, in turn, will increase the reproductive
capacity of the exotic species, thereby increasing the rate of spread down the slope that hosts
the relatively intact ecosystem that we surveyed.
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High Fidelity Species
One species occurred in this sample area that grows nowhere
else on the property - netted chain fern (Woodwardia
areolata). This was a very unusual species to find on the slope
of a forested community type, as it typically occurs in moist to
wet forests on floodplains or in association with swamps, bogs,
or poorly drained flatwoods. At this site it appears to sustain
because the microtopography includes a large divot on the
middle slope, likely the result of an historic treefall. The soil at
the location is otherwise a thin veneer and bedrock is common
at and near the surface. The species is at risk of removal from
the site (via poaching) because of its location on the slope and a
single erosion event could spell its doom. It is also at risk
because of the small size of the colony.

Plate 35. The weland species, netted
chain fern, was found in an unusual
upland setting. Photograph by Emily
Luebke.
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Plate 36. Mary Jane Epps and Drew Chaney wrap up data entry at an extraordinarily rich location in the extensive
Basic Oak-Hickory Forest in the center of the study area. The upper canopy northern red oaks pictured here have
diameters of about 4 feet, and are a characteristic species in the forest type. The Christmas ferns in the lower right
and lower middle ground are the dominant herb at this location.

Type Location Description 2 of 2. Sample Plot #HR13: Central Tract Rich Slope
Dominant Plant Descriptor: Quercus rubra - Carya ovalis / Nyssa sylvatica - Acer rubrum /
Polystichum acrostichoides Forest
Species Richness in Plot: 74 (67 native, 7 non-native)
Diversity Index (Shannon-Wiener): 4.19
Exotic Species Importance Value (IV) (Fleming): .09
Species Richness in Plant Community: 85 (78 native, 7 non-native)
Field Note/Summary, Survey Date: September 30, 2019:
This plot is located mid-slope in a forested location that is among the healthiest examples of the
dominant oak-hickory forests of the Ragged Mountains. The plot is positioned in an area that
captures the typical land use history, with some old remnants, and some 20th century regrowth.
The bedrock that is exposed contains an abundance of biotite and feldspar, and traces of other
magnesium and iron-rich minerals. The upper canopy is dominated by Quercus rubra, with
Liriodendron tulipifera being patch-dominant outside the plot. Some oaks are 48" in dbh
(diameter at breast height, ~ 4.5’), reach over 90' high, and may have beeb spared in a 19th
century clearcut. The large tulip-trees are likely the result of abandoned pasture in the late 19th
century. Carya spp. and Nyssa sylvatica are common in the middle canopy and Acer rubrum
becomes important in the lower canopy. A large Carpinus caroliniana reaches to ~35' high.
Lindera benzoin and Acer rubrum were dominant in the shrub layer, with Fraxinus americana,
Hamamelis virginiana, and seedlings of the canopy species being widely spaced but prevalent.
The herb layer is characterized by being quite lush and varied. The dominant species in the plot is
Polystichum acrostichoides, with Phegopteris hexagonoptera and Amphicarpaea bracteata being
sub-dominant but consistent throughout. Muhlenbergia tenuiflora occurs in the plot, and
represents the only occurrence observed to date in the Ragged Mountains. Panax quinquefolius
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is common in the forest around the plot. Fraxinus americana and Pillea pumilla are constant, and
the montane species Galium latifolium and Actaea racemosa are common. The forest age is
estimated to be about 110-125 years old with remnants of a prior forest remaining in the upper
canopy. Downslope the forest meets a Basic Mesic Ravine bottom with frequent springs and
seeps, as well as a preponderance of exotic species. Upslope the forest meets a Hamamelis
woodland before switching all to Quercus montana - Kalmia latifolia heath. This basic oakhickory forest extends nearly contiguously throughout the Ragged Mountains, being broken by
perhaps 10-11 additional community types.

Physiography
This sample plot, and the study area
associated with it, were situated in a rich
portion of a 50-100 acre example of this
forest type, in an area with reduced exotic
species and an obvious rich herbaceous
assemblage. The Plot is located about
1,900' north-northwest of Route 29 and
2,300' south of I-64, on the lower north
slope of the primary ridgeline in the study
area.

Plate 37. Cobbles and boulders or the bedrock pictured here
(biotite-rich gneiss) are a common component of the ground
cover on the upland slopes. At the sample plot surface rocks
combine to occupy about 15% of the ground.

The bedrock present at this site is typical for
the study area (Porphyoblastic BiotitePlagioclase Augen Gneiss), and a significant
amount of the material exists within the
plot. The total combined ground cover of
exposed bedrock, boulders, and cobbles
was about 15%. An anomaly in the bedrock
type occurs immediately north of the plot,
as an incision in the upland terrain follows a
diabase dyke. This mafic rock imparts
influence on the forest vegetation, but not
enough to change it from the classification
of “Basic Oak-Hickory Forest”.

The slope at the study area is moderately steep, at 30-65%, and has an average angle of incline
of 30°. The aspect of the land was about 320° northwest. The northerly aspect combined with
steepness and a closed canopy provides a sheltered microclimate.
The landform at the plot is best described as being a sideslope in a larger rolling dissected
upland, and the position of the plot in that landform is on the mid-to-lower part of the slope.
Site disturbance is minimal, but exotic non-native plants are present. Some plants show
expected signs of herbivore predation. The juxtaposition between the old age of the oaks and
hickories in the canopy with the younger age of upper canopy tuliptrees offers a story of forest
thinning. The even age of the older trees in the upper canopy point to a clearcut event and/or
19th century pasture abandonment.
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The ground surface below the vegetation is about 75% combined organic material and decaying
wood. A small amount of erosional mineral soil is exposed and about 5% cover each of bedrock,
boulders, and cobbles are scattered about the study area.
The soil was sampled for physical and chemical analysis at 6 different locations within the plot
and combined into a single representative sample. A well-drained loam supports mesic
conditions at the site. The soil chemistry deviates from the norm in some ways for the
community type that is present. The pH is firmly acidic, at 4.8, and though they are known for
being moderately acidic, the base saturation is lower than average for forest communities in the
“Basic” Spectrum. Calcium, iron, and potassium are the most prevalent minerals available,
though in lower-than-expected quantities. Charcoal was a prominent part of the soil column in
the top 4 inches, and a small float sample produced charred twigs, seeds, and portions of logs
with dense and large dbh growth ring angles. The charcoal represented a significant percentage
of all organic material in the soil samples. We suspect fire played a role in encouraging the
development of the diverse example of the forest type that we saw at survey time. All other soil
variables are rather average for forested communities on slopes in the Ragged Mountains.

Tree Canopy (21’-115’)
The upper canopy is remarkable at this location, as it is not dominated by tuliptrue like many
other areas. The upper canopy trees reaching over the plot were northern red oak (Quercus
rubra) and red hickory (Carya ovalis). The largest tree has a trunk diameter of 48 inches, and the
combined cover of the two species totals nearly 100%. The red hickory had a dbh of 17.3 inches,
and had 110 annual growth rings (ca. 1910). A much larger tuliptree just outside the plot (~29
inch dbh, ~100 feet tall) had 80 rings (ca. 1940). This is a good example of the false assumption
many of us have about big trees. This tuliptree is bigger because of its tendency to erupt quickly
skyward to fill open gaps. It likely did so after a much larger tree was removed from the canopy
(possibly an American chestnut). Additional species reach to the upper canopy in some areas
outside the plot, including chestnut oak (Quercus montana) and black oak (Quercus velutina).
The middle canopy, including trees less than 67’ feet tall, but taller than 33’, contained one
specimen each of black gum (Nyssa sylvatica), mockernut hickory (Carya tomentosa), and frost
grape (Vitis vulpina), with the black gum being vegetatively dominant. Surprisingly there was
only one additional tree species in this layer outside the plot - tuliptree (Liriodendron tulipifera).
The lower canopy density was a bit higher, with 6 individuals in the stand. Red maple (Acer
rubrum) was dominant among them, and others were American hornbeam (Carpinus
caroliniana) and young saplings of pignut hickory (Carya glabra), mockernut hickory (Carya
tomentosa), and red hickory (Carya ovalis). Black gum (Nyssa sylvatica) joined those species in
some areas of the slope outside the plot.

Shrub Layer (2’-21’)
The shrub layer is a classic Basic Oak-Hickory mix that includes flora from across the spectrum.
The most common species were small saplings of red maple (Acer rubrum) and shrubs of
spicebush (Lindera benzoin), numbering 29 in the plot. Other species occurring in the shrub layer
were pignut hickory (Carya glabra), white ash (Fraxinus americana), mapleleaf viburnum
(Viburnum acerifolium), American hornbeam (Carpinus caroliniana), and tuliptree (Liriodendron
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tulipifera). Several species that are strongly affiliated with the acidic woods upslope occur
sparsely in the plot, including witch hazel (Hamamelis virginiana), sassafras (Sassafras albidum),
and mountain laurel (Kalmia latifolia). The two exotic species noted in the plot, though minimal
in presence, were Oriental bittersweet (Celastrus orbiculatus) and autumn olive (Elaeagnus
umbellata).
Outside the plot in the shrub layer were scattered specimens of flowering dogwood (Cornus
florida), as well as saplings of red hickory (Carya ovalis), mockernut hickory (Carya tomentosa),
black gum (Nyssa sylvatica), chestnut oak (Quercus montana), and northern red oak (Quercus
rubra). The only additional non-native shrub species noted was wineberry (Rubus
phoenicolasius), and though its numbers are very high in some examples of the Basic OakHickory Forest type at Hedgerow, it occurs sparingly on the slopes at sample plot HR13.

Plate 38. Ginseng is uncommon in the study area, likely due to the overharvest of the species by the people
that occupied the land in the 19th-early 20th century. Today it is listed as a threatened species under the
Virginia’s Endangered Plant and Insect Species Act. Even though collecting this plant without a permit is
illegal (even on private land), it will always be at risk of complete extirpation in the Ragged Mountains.
Poaching is likely to increase as people are given more access via trails. Photograph by Emily Luebke.

Herb Layer (0-2’)
The herbaceous layer was fairly impressive, and given the condition of other basic oak-hickory
forests on the property, we were pleasantly surprised to find an area with such low exotic
species vegetative cover. The most prevalent species was Christmas fern (Polystichum
acrostichoides), and it formed cascading colonies upon the slope. Dancing through those and
beneath the understory of many of the other herbs was the delicate twining base-loving species,
hog-peanut (Amphicarpaea bracteata). Another prevalent species, and fairly reliable indicator
for Basic Oak-Hickory Forests in the Ragged Mountains, was broad beech fern (Phegopteris
hexagonoptera).
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7 sedge species formed a collective vegetative mass that equals that of the species named prior,
and included spreading sedge (Carex laxiculmis), broad-leaved sedge (Carex platyphylla), and
ribbed sedge (Carex virescens).
Base indicator species were common, and included clearweed (Pilea pumila), black cohosh
(Actaea racemosa), spicebush (Lindera benzoin), wood violet (Viola palmata), Virginia
copperleaf (Acalypha virginica), Virginia snakeroot (Endodeca serpentaria), jumpseed (Persicaria
virginiana), enchanter's nightshade (Circaea canadensis), slippery elm (Ulmus rubra), blackhaw
(Viburnum prunifolium), yellow passionflower (Passiflora lutea), white ash (Fraxinus americana)
seedlings, and scattered examples of slender muhly (Muhlenbergia tenuiflora). This group of
flora provides great supportive evidence for our “Basic Oak-Hickory” classification (rather than
“Acidic Oak-Hickory”, as the soil sample may indicate).
Other herbaceous species contributing to the richness observed in the plot were wild yam
(Dioscorea villosa), common cinquefoil (Potentilla simplex), common blue violet (Viola sororia),
red maple (Acer rubrum), striped wintergreen (Chimaphila maculata), white wood aster (Eurybia
divaricata), purple bedstraw (Galium latifolium), sweet-scented bedstraw (Galium triflorum), an
unidentified avens species (Geum sp.), summer bluets (Houstonia purpurea), naked-flowered
tick-trefoil (Hylodesmum nudiflorum), an unidentified bluegrass species (Poa sp.), an
unidentified sanicle sp. (Sanicula sp.), star chickweed (Stellaria pubera), perfoliate bellwort
(Uvularia perfoliata), American alumroot (Heuchera americana), and an unidentified lion's-foot
(Nabalus sp.). Semi-woody and woody vining species present were white-leaf greenbrier (Smilax
glauca), common greenbrier (Smilax rotundifolia), winter grape (Vitis vulpina), poison ivy
(Toxicodendron radicans), and Virginia-creeper (Parthenocissus quinquefolia).
The seedlings of shrubs and trees form a significant constituent in the herb layer at this location,
with at least 17 species being present. They included black oak (Quercus velutina), black cherry
(Prunus serotina), chestnut oak (Quercus montana), northern red oak (Quercus rubra), tuliptree
(Liriodendron tulipifera), blackgum (Nyssa sylvatica), witch-hazel (Hamamelis virginiana),
persimmon (Diospyros virginiana), strawberry-bush (Euonymus americanus), sassafras
(Sassafras albidum), American hornbeam (Carpinus carolinana), pignut/red hickory (Carya
glabra/ovalis), common dewberry (Rubus flagellaris), Pennsylvania blackberry (Rubus
pensilvanicus), maple-leaved viburnum (Viburnum acerifolium), and wild hydrangea (Hydrangea
arborescens).
Exotic herb layer species in the plot were Japanese stiltgrass (Microstegium vimineum), Oriental
bittersweet (Celastrus orbiculatus), long-bristled smartweed (Persicaria longiseta), wineberry
(Rubus phoenicolasius), and a couple young seedlings of tree-of-heaven (Ailanthus altissima),
and silktree (Albizia julibrissin) (both pulled at the time of survey).
Additional members of the community type occurring as scattered individuals and forming small
colonies outside the plot were Spanish needles (Bidens bipinnata), sicklepod (Boechera
canadensis), rattlesnake fern (Botrypus virginianus), richweed (Collinsonia canadensis),
burnweed (Erechtites hieraciifolius), black walnut (Juglans nigra), Indian cucumber-root
(Medeola virginiana), ginseng (Panax quinquefolius), lopseed (Phryma leptostachya), black
raspberry (Rubus occidentalis), and early meadow-rue (Thalictrum dioicum).
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Exotic Species
This particular portion of Hedgerow’s extensive Basic Oak-Hickory forest is remarkable for its
reduced exotic species impact. This may be due in part to the site being spared heavy land-use
activity in the past. Any time the soil is disturbed in a base-rich setting in the Ragged Mountains
we find that it doesn’t take long for exotic species to move in. This phenomenon puts this intact
forest at risk, even if it’s a natural disturbance like a storm-downed tree. Monitoring the forest
moving forward would be a great idea. Japanese stiltgrass (Microstegium vimineum) is
uncommon at the site, but it would swiftly spread following soil disturbance. The same can be
said for the few examples of Oriental bittersweet (Celastrus orbiculatus) and long-bristled
smartweed (Persicaria longiseta) in the plot.
Woody species of exotics occur very sparingly, and include individual seedlings of Autumn olive
(Elaeagnus umbellata), wineberry (Rubus phoenicolasius), tree-of-heaven (Ailanthus altissima),
and silktree (Albizia julibrissin). Of those, it is the wineberry that poses the biggest threat in
these woods. Many examples of homogenous colonies of this shrub can be found scattered
throughout the base-rich woods of the Raggeds. It exists in the area of our sample plot, and
awaits some sort of ground disturbance. Within a couple years of that event it will be a
prominent species at the site of disturbance.

High Fidelity Species
The only species that was found in association with this area of the forest and in no other
portion of the study area was slender muhly (Muhlenbergia tenuiflora). This species is relatively
uncommon in the Piedmont ecoregion and points east, and generally has a montane affinity. It
is typically associated with base-rich soil, so the combination of the rich soils and local
mountain-like topography of the Ragged Mountains may explain its presence.
Looking with a wider lens, a total of 15 species found during the multi-year survey at the
Hedgerow property occurred only in association with Basic Oak-Hickory Forests. Included were
species of interest, Maryland wild senna (Senna hebecarpa) and county record occurence,
perplexing tick-trefoil (Desmodium perplexum).

Conditions at Plots HR05 and HR13
For reasons not currently understood, the number of species found at plot location HR05 is
much lower than one would expect of the slopes of that rich ravine. Only 60 species were
observed. The average in over 75 sample plots conducted in this community type throughout
the state (DCR-DNH) is 69 species, with some having as many as 90 species. Indeed, the second
example of this forest type in the study area, plot HR13, had 74 species in the plot. The
reduction of species richness and diversity at HR05 may have to do with a history of fire
suppression. Evidence of fire was common at the HR13 location, and total herbaceous ground
cover was higher than that observed in HR05 (combined vegetative cover class figure of 171,
versus 111 in HR05). Furthermore, exotic species were less prevalent and diversity was higher.
These may all be indirect evidence of the positive influence of periodic fire in the Basic OakHickory Forest.
That said, the proximity of plot HR05 to an historic road probably had some negative influence
through time. Relative ease of human access to any landscape tends to have an impact on non81 | P a g e

human diversity. It is most likely the case that a combination of human activities, related to that
ease-of-access, is responsible for the reduced species richness and density. This activity
probably included wild harvesting, as the people of the Ragged Mountains were known for
transporting high quantities (likely not sustainable) of wild nuts, roots, tubers, and leaves from
the rich slopes of the Ragged Mountains to the 19th-20th century markets of Charlottesville.
Black cohosh and wild ginseng were likely harvested from the herb layer of the steep sloped
ravines. A single plant of ginseng was found not far from the plot - likely a remnant that escaped
the annual harvest. This plant, and other indicator species, suggest that the habitat is actually
hospitable for many native plants that were once common, but are now rare.
19th century livestock may also have had an impact on the low species richness observed atound
plot HR05, as the even old age of the canopy, the absence of large stumps and treefall decay
mounds, indicate that the land may have been under cultivation or used for supporting
livestock, rather than forested, in the first half of the 1800’s. In conclusion, fire suppression,
combined with forest thinning, food/medicinal plant over-harvesting, and agricultural land use
would certainly result in the reduction in richness and density observed in the first HR05 Basic
Oak-Hickory sample area.
The forest at the second sample area, HR13, is a remarkable one. It is a great example of what
this forest can be in the Ragged Mountains. Diversity, richness and abundance figures are high.
Rare species occur in the forest outside the plot, and the variety in this forest ensures an
explorer will find a new species around each bend. The integrity of the forest is remarkable, but
it declines suddenly as one approaches the bottom of the ravine, where exotic species share the
space with a rich assemblage of native flora in a Basic Mesic Forest type.
The overall condition of the 161 acres of Basic Oak-Hickory Forests in the study area is one of
moderate decline due to the influx of exotic species. Exotic species were introduced often and
continuously, for 3 centuries. A Euro-centric colonialist drive to fight back the untamed
landscape of Virginia and introduce domestic animals and monoculture extends to this day. The
importation of plants and animals that have no connections to the ecology of the Virginia
landscape resulted in a long history of suppression of natural communities, and today we find
that the trend continues in many different ways. The Ragged Mountains bear significant
evidence of ecological oppression on its base-rich slopes. The old slope forests were felled for
their wood, the floodplain grasslands were replaced with crops, and domestic animals were
unleased upon the mast of the upland woodlands. Eventually, after a period of reforestation,
people over-harvested native food and medicinal plants to sell in markets in Charlottesville.
Today the same colonialist ideals exist in obvious way- such as road and trail intrusions, the
destruction of natural habitats for development (with the aid of mitigation banks), and
conservation priorities that focus on valuing ecosystems for what they can give us “environmental services” - rather than valuing them for their natural potential irrespective of
humans. So it has been a repetitive pattern, and one of extraction and exploitation, without a
shift in priorities to ensure ecological resilience and sustainability. We are pleased to see a
change in those priorities for this small bit of the Piedmont.
The rich soils of Basic Oak-Hickory Forests support the early season advance of many exotic
species, giving them a leg-up on native species every single spring. They have a reproductive
advantage for that reason, and those species, such as Oriental bittersweet and wineberry,
spread like carpets, to the exclusion of other species. The forests of Hedgerow are at risk
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anywhere humans have been, and anywhere they will go. That will always be the case until we
change our behaviors to be more in line with sustainable practices that encourage the
emergence and renewal of biodiversity on the land. Trails, home sites, roads, paths, quarry sites,
cemeteries, old abandoned fields and farms, old woodland pasture areas, etc., - all of them –
left a trail of exotic species and a depressed ecology that remains today. While those “ecofacts”
may be interesting from the standpoint of cultural resource interpretation, the over-emphasis
placed on humans versus non-humans is dangerous. We may romanticize the past, value our
heritage, and that of Virginia’s post-colonial periods, but we must remember that all of it was a
disaster for Indigenous people and non-human lifeforms in the region. Biodiversity hangs by a
thread, waiting for us to change the unsustainable colonizing behaviors that lead back to the
aggressive tendencies of the Roman Empire.
While there are some examples of healthy Basic Oak-Hickory Forest at the Hedgerow Property,
many of them are heavily impacted by exotic species. Those areas that serve as healthy
examples should be conserved, monitored, and interpreted (including the extensive mature
forests associated with plot locations HR05 and HR13). It must be communicated with the
general public that the over-harvesting of native species for food and medicine on this
landscape is most likely part of its history of biological decline. That behavior should be
prevented moving forward if biodiversity on the land is going to be nurtured.
The high quantity of historic sites should be interpreted for their negative and positive qualities,
as they, in combination with trails and roads, are nodes and vectors for the introduction and
dispersal of all the exotic species observed in these forests. It is no wonder that historic
archaeological sites coincide with suppressed biodiversity.
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Plate 39. This is a typical view of the Basic Ash-Hickory Woodlands that are scattered about the Ragged Mountains. A mosaic of
basic ash-hickory woodlands and mafic barrens occupy the upper southeast slopes of the south ridge at the Hedgerow Property.
Here an open canopy of stunted eastern red cedar, white ash, and pignut hickory reach above a meadow of hairy lipfern. Dwarf
hackberry rises from the bedrock in the middle ground.

3. Ecological Group: Mountain / Piedmont Basic Woodland Group
Community Type: Central Appalachian Basic Ash - Hickory Woodland
USNVC CEGL Code: CEGL003683
Classification Confidence: Moderate
Conservation Status: G2/S2
Albemarle/Charlottesville Conservation Rank: C2. Rare and imperiled. At high risk of elimination due to
very restricted range, very few occurrences, steep declines, and other factors. Generally fewer than 20
healthy examples in the state of Virginia, and perhaps only 5 in Albemarle County.
Context
The Central Piedmont and the Ragged Mountains
The Basic Ash-Hickory Woodland community type is technically a grassland, as the open canopy
supports an enormous array of light-dependent sedges and grasses. This community type is scattered
throughout the region and is found in association with mafic, magnesium-rich granitic/gneissic bedrock.
It is reliably present over biotite-rich gneiss, metagabbro, and metabasalt in the Charlottesville area, and
does not occur over acidic or nutrient-poor bedrock types such as meta-argillite, metasiltstone, or
phyllite. It typically occupies southerly upper slopes on significant hills and mountains in the western
Piedmont (and Blue Ridge), and it often exists as expansive, but mosaic-like, woodlands in association
with large rock outcrops, sloped surface bedrock, and associated boulders and talus. The large flat
pavements of bedrock in this woodland type often support small patches of the globally rare Piedmont
Mafic Barren. Where conditions become more mesic at the outer margins of the Basic Woodland, it is
typical for the community to shift abruptly to closed-canopy Oak-Hickory Forest types.
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A notable characteristic throughout its range is that, despite having a preponderance of rocky shallow
soils, the soil is nutrient-rich with elevated levels of magnesium and calcium. The community is similar to
the dry woodlands observed growing over limestone in the Shenandoah Valley.
This rare community type occurs with some degree of predictability in the Ragged Mountains of central
Virginia, but as you will see in the section below covering “Central Appalachian Xeric Chestnut Oak –
Virginia Pine Woodlands”, the distinction between Basic and Acidic Woodlands is not always an easy one
to make in the Ragged Mountains. They exist there as a gradient, largely dependent upon aspect and
local geologic segregations. The range hosts a rich sub-variant of the Acidic type that resembles the
Basic type in many ways, and we have learned over the past couple years that, while the Appalachian
Xeric Woodland may be much more rare in the Piedmont, it may be more common than Basic
woodlands in the Ragged Mountains. The bedrock, an augen gneiss, supports woodlands in the Acidic,
nutrient-poor spectrum in other regions. The occurrence of Basic Woodlands in the Ragged Mountains is
a bit of an exception to the norm.
The “Basic Ash-Hickory Woodlands” in the Raggeds are open and sunny, and they most often share the
land with the rarest of our region’s ecosystems, the Piedmont Mafic Barren. The erosional strike of the
bedrock in our region creates southwest-to-northeast ridge lines. In this outlying mountain range, just
off the ridge tops on the southeast side, enormous dome-shaped pavements, flatrocks, and stepterraces are often the defining characteristic. They are broken by fields and strands of boulders, spalls,
and talus, and support thin veneers of soil as well as deep organic pockets. This complex landscape often
recruits for calcium-loving flora such as white ash (Fraxinus americana), eastern red cedar (Juniperus
virginiana), dwarf hackberry (Celtis tenuifolia), and eastern redbud (Cercis canadensis), and creates
expansive drifts of Pennsylvania sedge (Carex pensylvanica), glades of hairy lipfern (Myriopteris lanosa,
syn. Cheilanthes lanosa), and runnels of Appalachian quillflower (Phemeranthus teretifolius) and
grimmia moss (identified examples in the area appear to be Grimmia laevigata). From the sky (aerial
imagery) the gray and green vegetative textural pattern of these woodland / barren complexes is
unmistakable in our area.
The habitat is one of the many biological delights of the Ragged Mountains. It is also one of the primary
central focal points of conservation and interpretation due to its rarity, rich assemblage of species,
diversity, and the role it plays in conveying the beauty and value of natural grasslands in the Piedmont.
Local ecologists and naturalists do not fully understand the age and complex history of disturbance of
the Basic Ash-Hickory Woodlands in the Ragged Mountains. There are reasons to believe that there are
permanent stands of vegetation that have been in place for hundreds of years, and in some cases these
“virgin stands” may be comprised of old soils, lichens, mosses, herbs, shrubs, and the occasional stunted
old growth tree. Another interesting facet of these woodlands is that they provide habitat for animals
that enjoy their unique conditions. Included are little brown skink (county record species discovered
during the Hedgerow survey), eastern fence lizard, juniper hairstreak butterfly, American snout
butterfly, red-headed woodpecker, and wild turkey.
Within the Study Area
Basic Woodlands cover only 5% of the project study area. Despite the small collective size, they present
a large number of native plant species. While the composition of this woodland type is relatively
predictable, there is some variation among the few examples in the study area.
The example of the ash-hickory woodland stretching along the southeast ridgeline of plat 75-64 is one of
the more remarkable examples in the region. The vast majority of this more than 10 acre woodland is
off the property, but it may be one of the most important in the region from the conservation
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standpoint, as it hosts perhaps ten or more small isolated barren community examples with high
numbers of indicator species (eastern prickly pear, hairy lipfern, fameflower, dwarf hackberry, erect
dayflower, etc.). This woodland is in remarkable condition as it has not been overrun with exotic species.
The sample plot described below (HR-15) was placed in an area that likely historically had Basic AshHickory Woodland. The canopy has nearly completely closed at that location, and the community now
exhibits many characteristics that, at first glance, would cause one to conclude it is either a super-rich
Basic Oak-Hickory Forest, or an oddly placed Basic Mesic Forest (more typical of deep sheltered ravines).
Because of the unique mix of species observed, and the Acidic pH (despite the preponderance of base
indicator species), it doesn’t quite fit either of those forest types. We decided to describe the
community here as part of the Basic Woodland group.
Moving south to the southeast edge of tract 75-11,
we find more examples of the community type, and
one of them has a strong component of Carolina
buckthorn (Frangula caroliniana), a species more
typical of the limestone woodlands observed in
Virginia. Unfortunately the majority of this example
is off the property, and not enough occurred in the
study area to permit a sample plot of sufficient size.
At the southwest end of the study area, on tract 752D, we find another large example of ash-hickory
woodland. It spans the middle slopes of a large
ravine, wrapping from the west side of that ravine,
and north across a montane stream. Significant
exposed bedrock defines the character of this
landscape, and it supports open pavements of rock,
elongated waterfalls at the stream, and bright
grasslands on the west side that host carpets of
Appalachian phacelia (but also a preponderance of
exotic species). On the east side of the ravine, and
heading south, the basic woodland transitions to
Acidic Woodland with the shift in aspect.
The western-most example of this community type
is in very poor condition, being overrun by Oriental
bittersweet, coralberry, and wineberry. Periodic
prescribed fire, perhaps every 1 to 3 years, would
bring that habitat back to its former glory. The
physiography of the land and structure of the native
shrubs and trees suggest that this was a truly
remarkable habitat in times past.

Plate 40. Great spangled fritillaries nectar from the small
sweet flowers of the shrub, Carolina buckthorn. Albemarle
County is home to the northernmost natural colonies of this
southern shrub species. It may be a disjunct remnant of an
Archaic Period global warming event known as the Holocene
Climatic Optimum. During this period (9,000-5,000 years
ago), the warmer climate expanded the ranges of many
Midwest and southern species. Photograph by D. Floyd.

General Forest Composition
This woodland type is characterized by having a stunted and sparse canopy (less than 60% canopy
closure), widely spaced shrubs, and a patch-dominant array of herbaceous colonies that varies
significantly from place to place. Because of its open, sunny, grassland character, it hosts a large number
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of species that cannot grow in the deep shade of the forest. 4 significant examples of this community
type occur in the study area, and among them we documented 117 species. 14 of those were exotic
species. From the north faces of white ash trees to the hot and dry rock faces oriented south, nearly
every surface hosts a non-vascular species. Exceptions to this encrustation exist at fresh breaks in the
bedrock. Those occur with some frequency around tree falls and at debris flow sites. The ground surface
of all examples of this community type in the study area is littered with organic debris, including the
remains of storm events. Shallow soils ensure that most trees won’t reach too high or too far without
toppling to the ground. This sustains light availability at the ground level, and an associated rich
grassland shrub and herb layer. It also creates rich organic soils that drift slowly downslope, filling
crevices, pockets, and swales with soil and flora.
The upper canopy tends to be stunted, low, and sparse, consisting of widely-spaced ash, hickory, cedar,
and sometimes red oak and chestnut oak. The lower canopy has a savanna-like feel in the examples at
Hedgerow because of the expanses of grassland species, and the shrubs and tree saplings are few
enough in number to maintain open-space. Dense colonies of small shrubs occur with regularity and
become dominant in some areas, including eastern red cedar (Juniperus virginiana), dwarf hackberry
(Celtis tenuifolia), Carolina rose (Rosa carolina), and Pennsylvania blackberry (R. pensylvanica). Because
of the rich soils one can expect to always find at least a few exotic shrubs like wineberry and coralberry,
here and there. These, as well as several other exotic species, present a conservation issue in most of
the woodlands in the study area. In addition to the thickets of exotic species, one may often find heaps
and mounds of native grape and Virginia creeper climbing over rocks and into the low-growing cedar
and hackberry trees.
We executed 5 plots in the “woodland” spectrum across the study area, not knowing what the
classifications would be. Only one plot ended up proving to be a Basic Woodland, and it is a bit different
from many others seen it the Ragged Mountains. This one occurs on a ridgetop, in a saddle-like area, as
opposed to being on the side slope, and with the prolonged absence of fire we suspect this example has
begun to deviate into the “forest” classification. The best example of the community type at the
Hedgerow property was not sampled due to the preponderance of exotic species. However, we do think
that the extensive basic woodland in the west part of the study area would become a phenomenal
natural resource given adequate restoration effort. Most important “indicator” species are still there,
but exotic species have become prevalent and the canopy is rapidly closing due to fire exclusion. The
sample plot below is contiguous with the upper southeast slopes that harbor intact Ash-Hickory
Woodlands off the property.
Type Location Description. Sample Plot #HR15: Redbud Woodland
Dominant Plant Descriptor: Fraxinus americana - Juglans nigra - Liriodendron tulipifera / Cercis
canadensis - Celtis occidentalis / Cercis canadensis - Amphicarpaea bracteata Forest/Woodland
Species Richness in Plot: 71 (58 native, 13 non-native)
Diversity Index (Shannon-Wiener): 4.12
Exotic Species Importance Value (IV) (Fleming): .17
Species Richness in Plant Community: 85 (70 native, 15 non-native)
Field Note/Summary, Survey Date October 8, 2019:
Plot is located in a representative portion of the Cercis canadensis dominated portion of the
ridge top along the southeast margin of the study area. Some variation in the degree of invasive
species presence is apparent (more Microstegi um in the old road bed, Celastrus, Euonymus at
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the NE corner). The upper canopy is dominated by tall Fraxinus americana and Juglans nigra,
with a noteworthy 23" dbh Nyssa sylvatica. Middle canopy trees are predominantly Fraxinus
americana and Liriodendron tulipifera. The lower canopy is quite sparse, with equal amounts of
Celtis occidentalis, Quercus rubra, Cercis canadensis and Nyssa sylvatica. Vines of Parthenocissus
quinquefolia, Vitis, and Celastrus orbiculatus are present in the middle and lower canopy as well,
with one Vitis reaching into the upper canopy. The shrub layer is dominated by Cercis canadensis
with over 200 individuals in the plot. Cornus florida is also an important component of the shrub
layer. Herbs are quite lush, and Cercis canadensis, Amphicarpaea bracteata, Dichanthelium
boscii, Lonicera japonica, Celtis occidentalis, Muhlenbergia sobolifera, Parthenocissus
quinquefolia, Leersia virginica, and Dichanthelium clandestinum. The overall flora is a base-rich
assemblage, and species such as Solidago ulmifolia, Eupatorium godfreyanum, and Ulmus rubra
occur outside the plot. A chestnut oak - heath forest occurs to the NE, as do mafic barrens on the
south slope of the ridge. A drier, rocky basic forest adjoins it to the W, and the redbud
dominance drops out to the East as the community transitions to a more typical Basic OakHickory forest.
Physiography
The 400 square meter sample plot was positioned on a
ridge top 1500' N of US 29 and .5 mile S of I-64. The plot,
and indeed the 1.5 acre natural community it represents,
is bisected by an old road that runs west-southwest from
a crossroads downslope and to the northeast. This was
the only plot placed above the 1,000’ elevation mark in
the study area. The bedrock of the ridgetop is normal for
the study area - Porphyoblastic Biotite-Plagioclase Augen
Gneiss - but the amount of it at the ground surface is
minimal at this particular location on the ridgeline.
Bedrock is a defining feature in most other portions of
this high terrain.
The slope of the land is angled very slightly toward the
northeast, and varies from almost flat in most areas to
very steep (75% slope) in a few locations. The average
Plate 41. The rocky, base-rich terrain typical angle of incline at the plot location was a gentle 7°. The
of Basic Woodlands supports lots of
landform at the plot is best described as being a ridge
hackberry shrubs. Those shrubs are host to a
great number of butterflies. Featured here is sideslope, and the position of the community is on the
the hackberry emperor, on the hat of survey
upper crest of that gentle sideslope. It spreads over the
tech, Drew Chaney.
hilltop outside the plot to the east and southeast off the
property. The primary evidence of disturbance is the old road bed that runs east-west through
the plot. A mounding thicket of Oriental bittersweet occurs in the northeast corner of the plot.
The ground surface below the vegetation is about 85% organic material, including decayed
leaves and sticks. Very little mineral soil is exposed, and no bedrock is present at the ground
surface.
The soil was sampled at 6 different locations within the plot and combined into a single
representative sample. It is a well-drained sandy loam that creates dry-mesic to mesic
conditions at the site. The soil chemistry is remarkable because of the fact that it conflicts with
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the dominant vegetative components of the site - trees, shrubs, and herbs that tend to associate
with circum-neutral pH, elevated Calcium and Magnesium, and high base saturation. The
exchange capacity, pH levels, amounts of Calcium and Magnesium, and total base saturation are
average for all sites we have studied in the Ragged Mountain range, and below what would be
expected of any community type in the “Basic” spectrum (Basic Woodland, Basic Oak-Hickory,
Basic Mesic, Mafic Barren, for example). The only component of the soil samples that seems to
align tightly with other woodlands sampled in the study area is the soil texture - Sandy Loam.
Interestingly, the sandy loam and combined dominant flora of each layer resembles that which
might be expected in a Rich Floodplain Forest along the Rivanna River! Some hypotheses about
why this seemingly lowland assemblage is growing on an exposed hilltop are provided below in
the “Condition” section.
Tree Canopy (21’-115’)
The dominant trees in the upper canopy were white ash (Fraxinus americana) and black walnut
(Juglans nigra). Also present with one tree each were tulip-tree (Liriodendron tulipifera), black
gum (Nyssa sylvatica), and northern red oak (Quercus rubra), and a single example of a grape
species (Vitis sp.) reached the upper canopy. Outside the plot black cherry (Prunus serotina) and
black oak (Quercus velutina) made an occasional appearance in the top layer.
The middle canopy presented a similar mix, with white ash (Fraxinus americana) and tulip-tree
(Liriodendron tulipifera) being codominant, and northern red oak (Quercus rubra), frost grape
(Vitis vulpina), and Virginia creeper (Parthenocissus quinquefolia) adding to the variety in fewer
numbers. The exotic species, tree-of-heaven (Ailanthus altissima), and the native common
persimmon (Diospyros virginiana), also grew in the middle canopy of the community, but
outside the sample plot.
The lower canopy was rather open and contained only 4 saplings, one each of common
hackberry (Celtis occidentalis), eastern redbud (Cercis canadensis), black gum (Nyssa sylvatica),
and northern red oak (Quercus rubra). Virginia-creeper (Parthenocissus quinquefolia) and the
exotic invasive, Oriental bittersweet (Celastrus orbiculatus), climbed into the lower canopy, and
eastern redcedar (Juniperus virginiana) occurs outside the plot throughout the community.
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Shrub Layer (2’-21’)
The shrub layer is decidedly more species-rich
than the canopy layers, but eastern redbud
(Cercis canadensis) dominated the flora with 241
shrubs being present in the 400 square meter
plot. That extremely high number gave this plot
its common name. Joining it were a disconcerting
45 individually rooted Oriental bittersweet
(Celastrus orbiculatus) vines.
Presenting equal vegetative cover were
substantial shrubs of dwarf hackberry (Celtis
tenuifolia), flowering dogwood (Cornus florida),
and small saplings of northern red oak (Quercus
rubra). Eastern redcedar (Juniperus virginiana)
occurred in two locations in the plot, but forms
extensive colonies in the open woodlands just off
the property margin to the southeast. Additional
species occurring in the shrub layer within the
plot were mockernut hickory (Carya tomentosa),
common hackberry (Celtis occidentalis), white
ash (Fraxinus americana), Virginia-creeper
(Parthenocissus quinqefolia), black locust
(Robinia pseudoacacia), sassafras (Sassafras
Plate 42. The open terrain of the Basic Ash-Hickory
albidum), black haw (Viburnum prunifolium),
Woodland at Hedgerow features a dense, low shrub
thicket of eastern redbud. Photograph by Emily
pignut hickory (Carya glabra), Japanese
Luebke.
honeysuckle (Lonicera japonica ), black raspberry
(Rubus occidentalis), mapleleaf viburnum (Viburnum acerifolium), and frost grape (Vitis vulpina).
Exotic species in the shrub layer included low numbers of autumn olive (Elaeagnus umbellata),
winged euonymus (Euonymus alatus), wineberry (Rubus phoenicolasius), Japanese honeysuckle
(Lonicera japonica), and coralberry (Symphoricarpos orbiculatus). Outside the plot four
additional species were documented in the shrub layer - American holly (Ilex opaca), tulip-tree
(Lidiodendron tulipifera), Pennsylvania blackberry (Rubus pensilvanicus), slippery elm (Ulmus
rubra), and tree-of-heaven (Ailanthus altissima).
Herb Layer (0-2’)
The herb layer exhibited substantial variety, with 71 species occurring in the plot. The codominant species were hog-peanut (Amphicarpaea bracteata) and small seedlings of eastern
redbud (Cercis canadensis). Individuals seedlings of common hackberry (Celtis occidentalis) were
common, and Bosc's panic-grass (Dichanthelium boscii), Japanese honeysuckle (Lonicera
japonica), and rock muhly (Muhlenbergia sobolifera) were patch dominant in a few small areas.
Less common species, but still covering between 1-2% of the plot each, were Garlic mustard
(Alliaria petiolata), ebony spleenwort (Asplenium palyneuron), pignut hickory (Carya glabra),
Oriental bittersweet (Celastrus orbiculatus), deer-tongue grass (Dichanthelium clandestinum),
woodland bedstraw (Galium circaezans), Virginia rice-cut grass (Leersia virginica), Japanese
stiltgrass (Microstegium vimineum), Virginia-creeper (Parthenocissus quinquefolia), black locust
(Robinia pseudoacacia), wineberry (Rubus phoenicolasius), and small shrubs of coralberry
(Symphoricarpos orbiculatus).
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Additional species added to the richness but were
very few in numbers, including slender threeseeded mercury (Acalypha gracilens), red maple
(Acer rubrum), white snakeroot (Ageratina
altissima), downy agrimony (Agrimonia pubescens),
common ragweed (Ambrosia artimesiifolia),
pawpaw (Asimina triloba), smooth rockcress
(Boechera laevigata), common eastern brome
(Bromus pubescens), sedge sp. 2 (Carex sp. 2),
flowering dogwood (Cornus florida), wild yam
(Dioscorea villosa), marginal wood fern (Dryopteris
marginalis), autumn olive (Elaeagnus umbellata),
Plate 43. Woodland sunflower can be found growing downy wild rye (Elymus villosus), winter-creeper
at the rocky margins of the basic woodlands in the
(Euonymus fortunei), white ash (Fraxinus
Ragged Mountains.
americana), sweet-scented bedstraw (Galium
triflorum), white avens (Geum canadense), American penny royal (Hedeoma pulegiodes),
spotted St. John's wort (Hypericum punctatum), blackberry-lily (Iris domestica), eastern redcedar
(Juniperus virginiana), Indian tobacco (Lobelia inflata), Canada moonseed (Menispermum
canadense), black gum (Nyssa sylvatica), Virginia knotweed (Persicaria virginiana), solomon's
seal (Polygonatum biflorum), black cherry (Prunus serotina), northern red oak (Quercus rubra),
multiflora rose (Rosa multiflora), black raspberry (Rubus occidentalis), snakeroot sp. (Sanicula
sp.), sassafras (Sassafras albidum), southern grape fern (Sceptridium biternatum), whiteleaf
greenbrier (Smilax glauca), common greenbrier (Smilax rotundifolia), poison ivy (Toxicodendron
radicans), white vervain (Verbena urticifolia), frost grape (Vitis vulpina), striped wintergreen
(Chimaphila maculata), Asiatic dayflower (Commelina communis), wood sorrel sp. (Oxalis sp.),
long-bristled smartweed (Persicaria longiseta), and dissected grape fern (Sceptridium
dissectum).
Additional herbaceous species occurring in the community outside the plot were autumn
bentgrass (Agrostis perennans), woolly panic grass (Dichanthelium acuminatum acuminatum),
Godfrey's thoroughwort (Eupatorium godfreyanum), Chinese lespedeza (Lespedeza cuneata),
Christmas fern (Polystichum acrostichoides), blue-stem goldenrod (Solidago caesia), elm-leaf
goldenrod (Solidago ulmifolia), and seedlings of chestnut oak (Quercus montana) and slippery
elm (Ulmus rubra).
Exotic Species
Most base-rich substrates in Central Virginia are afflicted with a robust amount of Oriental
bittersweet (Celastrus orbiculatus), and this spot is no exception. Some portions of the
community are even worse in areas outside the plot, and the basic woodland example nearer
the west end of the project area is heavily over-run by this species. Within the plot bittersweet
covers between about 5 and 10% of the herbaceous layer. Another exotic species, Japanese
honeysuckle (Lonicera japonica), presents a secondary issue, and garlic mustard (Alliaria
petiolata), Japanese stiltgrass (Microstegium vimineum), wineberry (Rubus phoenicolasius),
coralberry (Symphoricarpos orbiculatus) each cover about 1-2% of the sample plot.
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Additional species that barely made an appearance in the plot were autumn olive (Elaeagnus
umbellata), winged euonymus (Euonymus alatus), winter-creeper (Euonymus fortunei),
blackberry-lily (Iris domestica), multiflora rose (Rosa multiflora), Asiatic dayflower (Commelina
communis), and long-bristled smartweed (Persicaria longiseta).
High Fidelity Species
The only species that was completely restricted
to the Basic Ash-Hickory woodland in the study
area was Carolina buckthorn (Frangula
caroliniana). We should note, however, that
seedlings of buckthorn were noted in a basic
oak-hickory setting just off the property line in
the northeast portion of the study area (visible
from the ridge top trail). Appalachian phacelia
(Phacelia dubia), while occurring also in the
barren habitats, formed extensive colonies
through portions of the Ash-hickory woodlands
at the southwest end of the property as well.
Condition
Judging from the list of species, one can see how
this particular site might exist as two different
Plate 44. The blooms of Appalachian phacelia and
successional types depending upon the
fresh fronds of blunt-lobed woodsia put on a show in
April in the basic woodlands in the west portion of the
disturbance regime that may be present. At first
study area.
glance, and without access to physiographic and
soil data, one would likely conclude the community type is a “Basic Mesic Forest”. However,
several factors make this diagnosis an invalid one. First, the landform and position are wrong.
Basic Mesic Forests occur in deep sheltered ravines, and tend to host springs, seeps, and creeks.
Second, the exposed soils on this ridgetop are quite acidic, and quite low in base saturation
(around 50%) and overall calcium and magnesium. From the vantage point of a Basic Mesic
Forest, the logic of this landscape is flipped. Heath grows downslope to the north (where
typically it is upslope and to the south compared to Basic Mesic Forests), and barrens adjoin it
along the southeast side (rather than being high on the ridge to the northwest side like in
examples of Basic Mesic Forests on the property). So many things come together to make this
an unusual setting for the Basic Mesic Forest type, despite many of its regional indicator species
being common there. That said, we retained multiple hypotheses for the community type for
several months while the totality of the project’s data was being reviewed and described. An
equally strong hypothesis to the Basic Ash-Hickory diagnosis here is Basic Oak-Hickory Forest;
whether the landscape hosts one or the other depending on natural disturbance regime/ fire
intervals.
The anomalous vegetation for this part of the land warrants some archaeological consideration.
A second hypothesis for the unusual nature of the vegetation emerged during the consideration
of historic sites. Many of the hilltops with local flat terrain, as well as the round topped saddles
between ridges, seem to have cultural resources associated with them. Often that appears as
intentionally shaped and stacked stone (as in the case of the remains of a foundation or
chimney), but often the trace of human activity is seen in the flora. Such is the case here, at plot
HR15. A peach tree grows on a rock nearby, and blackberry-lily (Iris domestica) and winter92 | P a g e

creeper (Euonymus fortunei) are present. These species are all typical of 19th-early 20th century
farmstead sites, and often indicate the presence of houses, gardens, cemeteries, or some other
type of domestic activity. It may be the case that the ground at the location of this community
was so heavily disturbed in times past, and amended through the activity of humans, that it now
supports a more mesic vegetative assemblage. If there is an unmarked cemetery here, the effect
would be doubled. Those shallow graves would significantly alter the net chemical and physical
nature of the soil of the site, and would certainly recruit for the rich and dense assemblage of
woody species observed in the plot. The soil samples were taken from the top 4-5 inches of the
soil, and so they would not reflect the base saturation that may be found in deeper pockets of
disturbed substrate associated with a cemetery. Perhaps the 241 redbud shrubs and the
preponderance of white ash and hackberry are pointing to a mosaic of deeper, calcium-rich
pockets of soil. If they exist those could be the remains of a great number of things, including
shallow graves, large divots/swales caused by livestock, backfilled bank-barn holes, a shallow
cellar or crawlspace for a structure, a gardened landscape, forgotten piles of lime or manure,
orchard planting and landscaping, or a number of other things. For now these all must remain as
weak, untested, hypotheses. Again, we mention these potential factors here because we feel
the odd vegetation for this part of the land warrants some archaeological consideration.
The overall condition of this community type in the study area is poor, as the largest example of
this woodland type is heavily impacted by exotic species in all vegetative layers, from the upper
canopy to the ground surface herb layer. This example is on a montane southeast facing slope in
the center of the western-most tract in the study area (75-2D), and it exemplifies the problem at
hand. While it somehow retains all of its typical indicator species, the site is engulfed by
wineberry, Oriental bittersweet, and a dozen other highly invasive species. Despite that, the
overall natural structure of the community remains - the canopy is open and stunted, and the
ground surface has an enormous amount of dome-shaped, flat, and sloped rock. Deep pockets
of soil fill crevices and cracks, and thin veneers spread upon flat rocks and support mafic barren
species. At present we find this site in the middle of decline, retaining the old (native, diverse
assemblage) while recruiting for the new (exotic, ecologically destructive assemblage). It isn’t
too late for restoration here, but this restoration would require a multi-pronged approach and
the primary tool in the restoration arsenal must be prescribed fire.
We recommend beginning with a full-scale burn across all parts of the community in winter of
2021, and depending on results (data collection for richness, diversity, and exotic species
abundance) an additional burn every two years until 2031. In the interim between burns data
should be collected to track change and efficacy, and the spot treatment of exotic trees and
shrubs and careful removal of exotic herbs, would hasten the restoration. Despite the heft of
such a restoration plan (labor and cost), we expect significant results after just 5 years. This 10
acre brambly thicket would become a glorious open space highlighting interesting geologic
features, great views of Piney Mountain, and a prolific bloom of native woodland flowers
throughout the season.
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Plate 45. Piedmont Mafic Barrens occur throughout the Ragged Mountains, and the image here shows the remarkable
encrustation of flora and lichens that covers the bedrock in many areas. The wide array of silver, gray, and soft green colors is
caused by one species – Grimmia dry rock moss. Its color depends upon the amount of moisture that is present. The bold yellow
and rusty brown is rock spike moss, a strict associate of the mafic barren habitat type. The trunks of old growth stunted red cedar
are barely visible at the top.

4. Ecological Group: Low Elevation Outcrop Barrens
Community Type: Piedmont Mafic Barren
USNVC CEGL Code: CEGL006294
Classification Confidence: High
Conservation Status: G1/S1
Albemarle/Charlottesville Conservation Rank: C1. Critically imperiled, at the global, state, and county
levels. At very high risk of elimination due to extreme rarity, very steep declines, or other factors such as
development, fire exclusion, and canopy closure.
Context
The Central Piedmont and the Ragged Mountains
The Piedmont Mafic Barren receives the highest conservation rank in our region when compared to all
other types of ecosystems. This is due to both its natural rarity, and it’s vulnerability to human activity.
This specific community type occurs only in the Piedmont region of Virginia. While there are fewer than
20 substantial, intact examples of the community type on the planet, the Ragged Mountains host a
couple. One, at the north end of Dudley Mountain, has been well documented by DCR-DNH ecologists.
In addition to the few excellent and large examples, dozens of small widely spaced barrens pepper the
landscapes of the range.
The habitat type has been documented on a variety of substrates in the region, but it is most often
associated with base-rich bedrock. In Central Virginia they are nearly 100% associated with three
bedrock types: metabasalt, metagabbro, and magnesium-rich gneiss. The Barrens are typically on
landforms that are convex, either in low flat fields at the base of mountains, or on slopes facing all
directions except north, not far off the ridge top. In the Ragged Mountains, Mafic Barrens tend to occur
only on southeast and south aspects, and always in association with Basic Ash-Hickory Woodlands and
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Xeric Woodlands. Anytime pavements of rock are exposed on southwest, west, or northwest slopes the
community is engulfed by Xeric Woodlands.
Piedmont Mafic Barrens typically have a significant amount of exposed bedrock as the primary ground
cover. Occurring on and around the pavements of bedrock are extensive organic soil mats filled with a
rich assemblage of vascular plants. The soils often accumulate in thin veneers over rock, and the
resulting pressure on plant growth generates a mosaic of severely stunted trees, isolated thickets of
shrubs, and loose mats of herbs and succulents. Lichens and mosses are dominant anywhere rock is
exposed, and often intermingle with vascular species in the thin veneers of soil.
To offer the reader the sense of wonder that one may derive from witnessing this remarkable habitat
type, I offer an excerpt describing a typical Ragged Mountain Barren, quoted from a 2018 blog article
written by CUH field technician, Drew Chaney.

“As you walk up the hill, you see a gap in the canopy. A sloping outcrop of bedrock lies before you,
bordered by gnarled cedars, dwarf hackberries with smooth, cool gray branches, and the olive-green
ground cover of the hairy lip fern. You step into the clearing and are struck by a sudden flood of
sunlight. You look around and are able to see not only the wooded terrain around and below you,
but across the valley to the next mountain, the openness a sheer contrast to the dense, obscuring
vegetation within the forest. A closer look at the rock reveals a complex mosaic, the deep forest green
Grimmia, emerald Bryodesma, and yellow-green Medusa moss mixing with crinkled carpets of
lichens.
In the larger crevices where debris and sediment can build up, prickly pear cacti spread their flattened
pads and send up their sunny blossoms, and the biennial Appalachian phacelia forms drifts of its
pale blue flowers like a low-hanging fog, while the fleeting magenta blooms of the quill fameflower
hover over their succulent rosettes that root in the moss filling the crevices and ephemeral seeps that
run down the rock. A red-headed woodpecker drums on an oak snag that rises from the open basic
woodland surrounding the outcrop. Hackberry emperor and juniper hairstreak butterflies flit about
the clearing and little brown skinks tunnel under the thick mats of moss. This is the Piedmont
Mafic Barren.” – Drew Chaney, January 2018.
Within the Study Area
There are eight isolated examples of barrens in the study area. Only three of these are considered
remarkable for their size and quality. Three additional examples are in a poor state of preservation,
either due to partial canopy closure or exotic species impact. The final two examples are the northern
tips of an extensive mafic barren / basic woodland complex off the southeast margin of the study area.
While this number of barrens is considered remarkable for any tract of land in the Piedmont region, it is
relatively normal in the Ragged Mountains. Also normal is the fact that only a few of them are in a good
state of preservation.
The barrens of the Ragged Mountains and broader region are being lost, in part, to an invisible force –
unnatural forest succession. This is due, in large part, to fire exclusion on surrounding landscapes, but
also the recruitment of exotic species in disturbance areas. These disturbances are by all means
‘natural’. The shallow soils produce shallow-rooted trees, and those trees topple during storms. As they
fall their sprawling root mat lifts soil and bedrock and creates a new surface for vegetative growth. Treeof-heaven (Ailanthus altissima) and wineberry (Rubus phoenocolasius) are particularly well-suited for
the new growing conditions, and they accumulate to displace the native vegetation that would
otherwise recolonize the small disturbance area. A rather poignant example of this may be had in the
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barren/woodland complex on tract 75-2D, at the southwest end of the study area. At this location the
forest and exotic species have encroached upon a very large bedrock-dominated basic woodland. In two
small areas the bedrock is flat and contiguous enough to exclude tree growth altogether. The barrens
there retain their indicator species (including hairy lip-fern, hackberry, erect dayflower, Appalachian
phacelia, cedar, and ash), but host predominantly exotic species at their margins. The better of the two
examples is easily accessible from an old road bed near the hilltop, and the view to Piney Mountain is a
good one from that location. The other small barren is buried deeper in the woodland to the south,
connected to the prior by a strand of bedrock. One is very hard pressed to reach that location due to the
deep mounds of wineberry and Oriental bittersweet. The combination of steep bedrock and those two
exotic species invites injury. But it also ensures the location remains remote for the bear that likes to
nap beneath the brambles.

Plate 46. The barrens of the Ragged Mountains and broader region are being lost, in part, to an invisible force – unnatural
forest succession. This is due, in large part, to fire exclusion on surrounding landscapes, but also the recruitment of exotic
species in disturbance areas. Here, Rachel Floyd gazes across the tree tops to Piney Mountain in the distance.

The most intact examples of Mafic Barren are those described below, in the north central portion of the
study area on tract 75-64. At this location three large pavements of biotite-rich bedrock form three
separate mafic barrens that are nestled within a 4.5 acre Xeric Woodland. This trio of barrens and the
grasslands that surround them constitute the most important natural resource discovered during our 3year survey. Other resources are of high value – such as the Appalachian azure colony and the
floristically rich ravine that supports it – but the barrens present a collective set of small ecosystems that
are entirely unique to this location. While the G1S1 conservation rank is enough to warrant their
protection, the need is heightened further due to the co-occurrence of historic and prehistoric
resources. An old farm road, and possibly a primary post road, skirt the margins on the hilltop. A large
south-facing escarpment at the south margin of one of the barrens supports a potential Archaic Period
cliff shelter below. The 4.5 acre woodland may also have old growth woodland remnants in it as well.
The sheer number of valuable resources here are a concentration not observed anywhere else in the
340+ acre study area. This location, in combination with the rich Basic Mesic Forest described in the first
section, form the c ore of the Important Biological Area designation we’ve suggested for this part of the
property.
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Several examples of Piedmont Mafic Barren occur along the property edge on the southeast ridgeline.
While the majority of those barrens are entirely off the property, their significance warrants mention
here. Small pieces of two large barrens are mapped in association with those, and the County of
Albemarle has an opportunity to have influence on how the portions of the barrens that are off the
property are managed. This is important because they may be among the best low elevation examples
of the community type in all of Central Virginia. With but a view from the edge, it’s easy to see that they
retain exceptional preservation. Judging by aerial imagery they also form a mosaic of contiguous barrens
and basic woodlands that cover more than 8 acres. Large colonies of dwarf hackberry, hairy lip-fern,
eastern prickly pear, rock spikemoss, and Appalachian quill-flower are visible from the distance via
binoculars. The 8-acre expanse is worthy of a robust and persistent effort to work with land-owners to
set this landscape aside for permanent conservation management.
The final examples of Piedmont Mafic Barren observed in the study area are small and in decline. They
are widely spaced examples along the southeast facing upper slope of the northeast tract, 75-46. These
small remnant barrens are exhaling their last breaths, and are now functionally part of the surrounding
basic woodlands and basic oak-hickory forests. We include them here because all examples of this rare
ecosystem type are worth mentioning, even those that only retain a trace of their prior glory. The past
and the future are similar in conservation. A landscape almost always holds some clue, some ecological
remnant that signifies its restoration potential. Deep time has honed this potential, and it’s not going
anywhere. A few barren species linger, and action, informed by local scientific knowledge, can lift the
oppression of modern human behavior and allow even these small barrens to thrive in the future, much
as they did in the past.
General Forest Composition
While this habitat type was documented at 4 locations in the study area, the examples exist with
substantial variation in vegetative composition and health. The example at the southwest end of the
property retains an open canopy, remarkable views, and several remnant indicator species for the
community type, but is in desperate need of restoration.
The two examples along the southeast ridge line are mostly off the property, but are of such remarkable
quality to warrant a campaign to have the entirety of them protected. Their composition is classic for
Piedmont Mafic Barrens, and includes a stunted and open canopy of widely spaced ash, hickory, and
cedar. The shrub layer presents more of the same with the addition of several species, including dwarf
hackberry. The herb layer is diverse and joins a heavy mix of mosses and lichens over pavements of
bedrock.

97 | P a g e

The best examples of barrens fully within the study
area are in the northcentral portion on tract 75-64. The
two upper examples of barrens here are part of a
larger mosaic of important grassland habitat types that
should be treated as one 4+ acre grassland
preservation unit. This portion of the land, and the
large network of ravines below it are of sufficient
enough biological preservation and value to warrant
designating the entire area an Important Biological
Area and/or Preserve.
In total, 134 plant species were documented in the 8
examples of Piedmont Mafic Barrens in the study area.
22 of those are non-natives. You will see in the data
described below that our two Barren sample plots
produced an average 63 species. This is remarkably
high compared to other barrens in the region. In fact,
in the 9 mafic barrens sampled statewide, the mean
species richness is 38, with the range being 23 to 49.
Plate 47. Mosses and lichens specifically adapted to the
The increased species richness observed at the
harsh conditions of the barrens fill pockets and divots in
Hedgerow tract is due to the fragmented nature of the
the rock face. The long-leaved plant at the top is rock
bedrock and high amounts of soil and organic material
spike-moss (Bryodesme rupestre) and the mounds at the
bottom are dry rock-moss (Grimmia laevigata).
ground cover. This anomaly makes the community type
marginally close to leaving a “barren” class and entering a “woodland” class. Other characteristics,
however, over-ride those to retain the mafic barren classification. These are detailed below.
Type Location Description 1 of 2. Sample Plot #HR08: Central Valley Barren West – “Spikemoss
Rock”
Community Type: Piedmont Mafic Barren
Dominant Plant Descriptor: Quercus rubra - Carya ovalis / Celtis tenuifolia (Rubus
phoenicolasius) / Carex pensylvanica - Dichanthelium boscii - Bidens bipinnata- Bryodesma
rupestre (Hedwigia ciliata) Herbaceous-dominated Vegetation
Species Richness in Plot: 64 (57 native, 7 non-native)
Diversity Index (Shannon-Wiener): 4.08
Exotic Species Importance Value (IV) (Fleming): .11
Species Richness in Plant Community: 87 (76 native, 11 non-native)
Field Note/Summary, Survey Date September 10, 2019:
This community is a typical example of a Ragged Mountain mafic barren with woodland
characteristics at the margins. The assemblage of species on this geological formation has
become rather predictable on south and southeast slopes when large flat-to-sloping bedrock
outcrops are present on hillcrests and upper slopes. A notable difference observed in this
example was the lack of Phemeranthus teretifolius (present at almost all Ragged Mountain
barren examples) and Opuntia humifusa. The dominant feature at this site is the expansive
sloping rock face, the non-vascular growth covering those rocks, and the woodland colonies
dominated by Carya, Juniperus, and Celtis. The rock pavement at this site is a little more
horizontal than other local examples and this allows for crevices, pockets, and divots to collect
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organic material and support a patch dominant herbaceous assemblage and woody stems. That
said, non-vascular flora covers the majority of the rock and included the lichens Xanthoparmelia
sp. and Dermatocarpon luridum, as well as mosses Grimmia laevigata, Hedwigia ciliata, and
three other species not keyed. Moderately sized pockets of organic-rich loam are scattered upon
the rock and support colonies of Commelina erecta, Bryodesma rupestre, Bidens bipinnata,
Acalypha virginica, Cuphea viscossisima, Galactia volubilis, Cheilanthes lanosa, Paspalum
setaceum, Digitaria filliformis, and Fallopia cristata. The edges of the open rock face reach
upslope and east into a woodland with increased vegetative variety. The soil there remains a thin
veneer, but supports a grassland with great density of Lespedeza spp, Eupatorium sessilifolium,
Solidago ulmifolia, Dichanthelium bosciii, Carex pensylvanica, Paronychia canadensis, Woodsia
obtusa, and Rosa carolina. Shrubs of Juniperus virginiana and Celtis tenuifolia were scattered
about and joined by Robinia pseudoacacia, and Aralia spinosa. The vines of Parthenocissus
quinquefolius climb Carya in some locations. In the shrub and reduced canopy layers all variants
of hybridism were observed between Celtis tenuifolia and Celtis occidentalis. Tiny robust shrubs
of Celtis reach from cracks in the rock, and from the edges of the outcrop habitat. Carya glabra,
Quercus stellata, Juglans nigra, and Juniperus virginiana play an important role at the margins of
the outcrop and support woodland community species. The semi-shade there-in offers the
diverse grassland flora mentioned prior, with occasional occurrences of Symphyotrichum patens,
Chenopodium standleyi, and Bromus pubescens. The middle and upper canopies are sparse, but
include six individual trees in the plot. The lower and middle canopies host Carya ovalis,
Juniperus virginiana, and Carya glabra, and a single specimen each of Quercus rubra and Carya
tomentosa reach up into what may be described as a stunted upper canopy. The dry and
shallow-soil conditions maintain an open canopy that extends a couple hundred feet eastnortheast. The ground surface is littered with the decomposing woody material of past tree falls,
and evidence that falls happen regularly was observed in the great variety in stages of decay.
The community occurs in a mosaic fashion, with three large rock pavement areas occurring in a
2-3 acre woodland on this hillside. This plot was restricted to the westernmost forest opening
and associated rock outcrop. Invasive exotic species are beginning to have a significant impact
on the plant community putting it in a high-risk, top conservation/restoration priority category.
Celastris orbiculatus, Ailanthus altissima, Rubus phoenocolasius, and annual weeds such as
Bromus japonicas are encroaching deeper into the core of the habitat as time passes, and as the
canopy reaches up and over from the edges. The county of Albemarle would be advised to create
a restoration and maintenance plan for this site, as the data shows clearly that it classifies as a
G1/S1 site (Piedmont Mafic Barren). The woodlands around this habitat are equally unique, with
Piedmont rare species, and exceptionally high diversity. Every measure should be taken to
eradicate the non-native species at the site, with great care to identify species correctly. Some
weedy areas, are in fact naturally weedy, and composed entirely of native species; a notable
example being the Vitis aestivalis var. bicolor and Parthenocissus quinquefolius growing in the
community. The site drops abruptly at the south margin on a sheer rock face perhaps 10-12’
high. The barrens mix with woodlands around their margins, and in areas between the three rock
faces at the macro-site. The surrounding forest is typical of the Ragged Mountains, being
predominantly Basic Oak-Hickory Forest variations (with Basic Mesic tendencies at the toe
slopes) that soar to heights over 90’ tall in most places. That tall canopy is greatly reduced at the
barren-woodland complex area, with largest trees struggling to reach the 75’ stature. Overall
forest age is likely between 90-125 years old. The closest water source is immediately southwest,
125’ away. Here a flat upland area releases its seepage water as it crosses the same geologic
strata that produces the cliff face below the barren, creating a swift cascade over bare rock. This
streamlet is a tributary to yet another to the south, and after joining it the water disappears
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below deep clayey toe-slope ravine soils for some distance before emerging again to support
highly oxygenated, swift-flowing waters. The distance to that stream is about 500’ southeast.
The ravine here supports a network of Basic Mesic Forest communities. Looking back up again,
one sees the Basic Mesic slowly shifting to Basic Oak Hickory just before become Xeric
Woodlands around the barrens. Above the barrens, we shift back to Xeric Woodlands briefly,
quickly to Basic Oak Hickory, and then enter a narrow band of what may be Acidic Oak-Hickory
stretching along the hill crest, west-to-east.

Physiography
The sample plot was positioned in a representative location to capture the variation seen in the
barren-woodland complex in the north-central portion of tract 75-64. The location was on a
south-facing slope above an extensive network of deep ravines close to the north property line
for the Hedgerow property and 1,800 feet South of I-64. Within the grassland site it was placed
at the west end of a ~4 acre outcrop woodland, just above a small, but vertical, escarpment.
The landform here is just off a ridgetop on the side slope, and the position of the plot was in the
upper portion of the sideslope. The elevation of the relatively steep plot ranged from 904’-916’,
and this niche example of the community extended from about 900’-918’ elevation. The
growing substrate is dominated by bedrock and thin veneers and pockets of a slightly sandy
organic loam that support vegetation. The bedrock type is that expected in the Ragged
Mountains - Porphyoblastic Biotite-Plagioclase Augen Gneiss. Some segregations of that bedrock
observed at the site were unusually dark in color and contained less quartz than expected. There
may be a correlation between the preponderance of magnesium silicates and calcium
plagioclase, and the soil that supports the mafic barrens. The bedrock forms large pavements,
slightly convex surfaces, concave pockets, flat boulders, and small escarpments. All features
exist on a slope that ranges from 13-27%, and on an aspect facing 168° south. The average angle
of incline among all the localized variation is 11°.
The ground surface is about 35% exposed bedrock. Small amounts of loose flat boulders and
cobbles litter the ground surface, and 20% of the sample area had fine decaying organic material
covering the ground surface. About 15% of the ground surface was covered by decaying logs
from trees that toppled due to the natural edaphic conditions perpetuated by the landscape.
Lichens and mosses covered an additional 20% of the site within the study plot.
Soil samples were taken from 6 different locations in order to capture the niche variation
observed in the plot. They were combined into one sample and analyzed for 27 different
chemical and physical variables. The soil classified as a “sandy loam” and was characterized by
having roughly 57% sand and 27% silt. This soil type is very well-drained, and retains xeric to drymesic moisture conditions at all times except when a storm delivers water to some of the
concave pockets on the horizontal portions of the bedrock. Conditions are temporarily hydric for
the vegetation therein, and the dichotomy between wet and dry acts a strong selective force.
Not many vascular flora can hack it in this environment. The succulents, round-leaf fameflower
and eastern prickly pear, are two iconic local barren species that can.
The chemistry of the soil is at the edges of the range for the community type, but still exhibits
enough of a “base” signature to affirm the vegetative hypothesis of Piedmont Mafic Barren. The
pH is moderately acidic, at 5.3, but the Calcium levels are elevated, and in the range expected
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for mafic barrens– 39% (1308 mg/kg). This barren, and the one neighboring to the east, have the
highest amounts of calcium across all community types at Hedgerow except for the Basic OakHickory sample site at Plot HR05. The elevated calcium saturation may be explained in part by
the minerals released by the bedrock. They type, a plagioclase-gneiss, contains a significant
amount of plagioclase. That is a mineral with the common name ‘feldspar’, and it comes in
several different types. Sodium plagioclase and calcium plagioclase are very common variants,
and it is likely that decomposed calcium plagioclase (calcium-rich feldspar) is playing a heavy
role in generating the calcium figures in the data. The mineral, and the residual soils it creates,
supports calcophiles such as dwarf hackberry, eastern redbud, eastern red cedar, and white ash,
and it is an important factor, along with magnesium, for determining the classification of the
Piedmont Mafic Barren community type. That said, the “mafic” portion of the class name is
referring to base minerals like magnesium silicates. Biotite is one of those, and it occurs in high
density at the site. However, for reasons not determined, the soil samples for both barrens
came back extremely low in magnesium. This presented a red flag along the path toward
diagnosing the community type. However, the conclusion was eventually made that other
factors establish over-riding and undeniable evidence, and the sites retained their ‘mafic barren’
class. This barren is an acidic, magnesium-poor, variant of the Piedmont Mafic Barren, and on a
spectrum that eventually approaches the Xeric Woodland community type.
Evidence of both natural and modern human-generated disturbance exists at the site, including
strong stands of exotic plants, evidence of an old road close to the upper margin of the
community, wind and ice damage in the stunted canopy, erosion in areas of sloped rock and upturned tree roots, and fire exclusion. Recent fauna disturbance (turkey, bear, and skunk) has
displaced moss mats in places. Exotic species are encroaching rapidly in tree-fall locations and
disturbed soil pockets, and fire exclusion is slowly recruiting for forest, thereby reducing the size
of the grassland community. Fire exclusion would eventually cause the complete decline of this
community type, and so periodic fire should be introduced in a prescribed manner to mimic preColumbian natural fires -to the margins, and to the woodlands and forests surrounding the
barrens, at an interval of every 3-5 years. This will reduce both ground debris and canopy cover
to levels that will maximize and sustain biodiversity on the unique terrain of the barrens, while
ensuring a unique local example of a globally rare community type isn’t extirpated.

Tree Canopy (21’-115’)
The upper canopy is entirely open save for two trees anchored at the margin. They reach out
over barrens to create dappled light shade that covers between 25-50% of the site, and thus
influence the composition of the community. These two trees are young examples of northern
red oak (Quercus rubra) and mockernut hickory (Carya tomentosa). Both reach straight and tall,
and represent the advancing Basic Oak-Hickory forest that would invade and diminish the
barrens with time (in a forest absent of natural fire frequency.)
The middle canopy contained no trees. Two species were documented in the middle canopy
layer in the community outside the plot- pignut hickory (Carya glabra) and a red hickory (Carya
ovalis).
The lower canopy consisted of a hand full of stunted trees, the most common of which was
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red hickory (Carya ovalis). Pignut hickory (Carya glabra) and eastern red cedar (Juniperus
virginiana) presented an individual each. Red maple (Acer rubrum) and tree-of-heaven
(Ailanthus altissima) were noted in the community outside the plot.

Shrub Layer (2’-21’)
As expected, the shrub layer is defined by being sparse and open, but having a patch-dominant
array of species that are clustered at locations with thicker veneers and pockets of soil on the
bedrock. The most prevalent species are red hickory (Carya ovalis) saplings, wineberry (Rubus
phoenicolasius) canes, and dwarf hackberry (Celtis tenuifolia). Also present, albeit in lower
numbers, are black locust (Robinia pseudoacacia), coral berry (Symphoricarpos orbiculatus), red
maple (Acer rubrum), Oriental bittersweet (Celastrus orbiculatus), eastern red cedar (Juniperus
virginiana), and Virginia creeper (Parthenocissus quinquefolia). Outside the plot, and growing in
the shrub layer were 5 additional species - devil's walkingstick (Aralia spinosa), common
hackberry (Celtis occidentalis), redbud (Cercis canadensis), Chinese privet (Ligustrum sinense),
and frost grape (Vitis vulpina).
Herb Layer (0-2’)
The herb layer is as expected for a barren – a mosaic of patch-dominant species that grow in
various niches upon the bedrock. While all species are well-adapted to the harsh soil conditions
present, they distribute themselves about the site dependent upon their specific growing
requirements. Thin veneers of rich soil cover bedrock in places, and in other places tiny pockets
of organic-rich soil fill divots and pockets. The edges have dappled light, and the center of the
barrens get extremely hot and dry in summer. A few of the pockets of soil fill with water during

Plate 48. Blue waxweed grows in the pockets of soil out on the open rock face. Photograph by Emily Luebke.
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a summer thunderstorm, only to dry completely by week’s end. Each of these spots recruit for a
unique array of plant species.
The dominant and characteristic flora of the herb layer in the plot were Pennsylvania sedge
(Carex pensylvanica), Bosc's panic grass (Dichanthelium boscii), Spanish needles (Bidens
bipinnata), and rock spikemoss (Bryodesma rupestre).
Occurring in fewer numbers, but still covering 5-10% of the site each were Carolina rose (Rosa
carolina), downy milkpea (Galactia volubilis), trailing lespedeza (Lespedeza procumbens), and
the exotic species, coralberry (Symphoricarpos orbiculatus).
Adding to the species richness in fewer numbers still, but covering between 2-5% of the site
each, were canes of Pennsylvania blackberry (Rubus pensilvanicus), seedlings of eastern redbud
(Cercis canadensis), hairy bedstraw (Galium pilosum), common ragweed (Ambrosia
artemisiifolia), hairy lip fern (Cheilanthes lanosa), American pennyroyal (Hedeoma pulegioides),
midland sedge (Carex mesochorea), Virginia creeper (Parthenocissus quinquefolia), blue
waxweed (Cuphea viscosissima), and slender paspalum (Paspalum setaceum).
Occurring infrequently (~1% cover) as small colonies scattered about the site were small fruited
panic grass (Dichanthelium dichotomum var. dichotomum), common dewberry (Rubus
flagellaris), dwarf hackberry (Celtis tenuifolia), wand lespedeza (Lespedeza violacea), red hickory
(Carya ovalis), Pennsylvania Pellitory (Parietaria pensylvanica), upland boneset (Eupatorium
sessilifolium), Virginia copperleaf (Acalypha virginica), violet lespedeza (Lespedeza frutescens),
eastern redcedar (Juniperus virginiana), blunt-lobed woodsia (Woodsia obtusa), short-stalk
copperleaf (Acalypha gracilens), Asiatic dayflower (Commelina communis), smooth forked
nailwort (Paronychia canadensis), globe flatsedge (Cyperus echinatus), Virginia pepperweed
(Lepidium virginicum), southern yellow wood sorrel (Oxalis dillenii), erect dayflower (Commelina
erecta), slender lespedeza (Lespedeza virginica), knotroot bristlegrass (Setaria parviflora),
Standley's goosefoot (Chenopodium standleyanum), Chinese lespedeza (Lespedeza cuneata),
wineberry (Rubus phoenicolasius).
Finally, the species that were rare in the herb layer (often occurring as only a single specimen)
were northern red oak (Quercus rubra), smooth rock cress (Boechera laevigata), pinesap
(Hypopitys monotropa), ebony spleenwort (Asplenium platyneuron), black oak (Quercus
velutina), white-leaf greenbrier (Smilax glauca), Japanese honeysuckle (Lonicera japonica),
common cinquefoil (Potentilla simplex), post oak (Quercus stellata), Japanese brome (Bromus
japonicus), American persimmon (Diospyros virginiana), crested false buckwheat (Fallopia
cristata), southern red oak (Quercus falcata), late purple aster (Symphyotrichum patens), black
raspberry (Rubus occidentalis), common eastern brome grass (Bromus pubescens), slender
crabgrass (Digitaria filiformis var. filiformis), and violet wood sorrel (Oxalis violacea).
An additional 19 species were affirmed growing in the herbaceous layer outside of the sample
plot. That bunch of outliers included woolly panic grass (Dichanthelium acuminatum var.
acuminatum), little bluestem (Schizachyrium scoparium), elm-leaf goldenrod (Solidago
ulmifolia), broomsedge (Andropogon virginicus), variable panic grass (Dichanthelium
commutatum var. commutatum), rock muhly (Muhlenbergia sobolifera), horseweed (Conyza
canadensis), long-bristled smartweed (Persicaria longiseta), Godfrey's thoroughwort
(Eupatorium godfreyanum), pilewort (Erechtites hieraciifolius), black snakeroot (Sanicula
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canadensis), clearweed (Pilea pumila), and the green-stemmed seedlings of hillside blueberry
(Vaccinium pallidum), as well as the woody stems of black locust (Robinia pseudoacacia),
slippery elm (Ulmus rubra), chestnut oak (Quercus montana), red maple (Acer rubrum), and an
unidentified hawthorn (Crataegus sp.).
There was a significant cover of lichens and mosses growing in this community type. Included
were several species that remain unidentified. Those identified grew in a mosaic of patchdominant carpets and small mounds. Medusa moss (Hedwigia ciliata) is ever-present, and joins
the vascular moss-like plant, Bryodesma rupestre, to form thick mats of vegetation. Grimmia dry
rock moss (Grimmia laevigata) dances about the flat rock faces. It rests in a crisp and contracted
state of gray and black until the next rain causes it to swell and turn bold green – a chameleonlike transformation that takes less than a minute. Fern moss (Thuidium delicatulum), a species
more typical of deep shade and moisture, carves out a living in the small niches where logs meet
runnels in the rock. Forming a nearly contiguous encrusted glaze upon exposed bedrock is a
rock-shield lichen species (Xanthoparmelia sp.), and scattered about the site is silverskin lichen
(Dermatocarpon luridum). Unlike most ecosystems in the Hedgerow study area, this one is
particularly defined by its high amounts of mosses and lichens.

Exotic Species
The exotic species present at the site are those typical of nearly every example of mafic barren
in the region. Tough invasive species that can handle the hot, dry, rocky soils are omnipresent.
Wineberry (Rubus phoenicolasius) presents the biggest conservation issue, as it fully established
in multiple locations. All combined it covers around 15% of the site. Being nearly as common
and worrisome in the base-rich soils of the site was coralberry (Symphoricarpos orbiculatus).
These two species are particularly good at displacing native species and dominating isolated
pockets and veneers of soil, as their rhizomatous root systems tend to form a sprawling
nutrient-consuming mass. Climbing among them, as well as in some of the shrubs in the
community, was Oriental bittersweet (Celastrus orbiculatus). While it occurred only over about
1-2% of the site, it has the potential to have negative impact in the nutrient-rich loam of the
site. Asiatic dayflower (Commelina communis) forms splaying small colonies in soil pockets on
the bedrock, and Chinese lespedeza (Lespedeza cuneata) threatens to make strongholds in areas
with moderately thick veneers of soil. Japanese brome (Bromus japonicus) is present, as is
Japanese honeysuckle (Lonicera japonica), but these occur as a <1% component of the site.
Blackberry lily (Iris domestica) was noted outside the plot, and we are finding it at most sites
that have barren/woodland communities in combination with old road traces in the Ragged
Mtns (as is the case along the hilltop margin of the community).

High Fidelity Species
While no species were found in strict association with this barren example, 10 species are
completely restricted to the two barrens that were sampled. They include slender crabgrass
(Digitaria filiformis var. filiformis), Standley's goosefoot (Chenopodium standleyanum), midland
sedge (Carex mesochorea), southern crabgrass (Digitaria ciliaris), slender paspalum (Paspalum
setaceum), knotroot bristegrass (Setaria parviflora), hybrid hackberry (Celtis tenuifolia x
occidentalis), sticky catchfly (Silene antirrhina), silverleaf grape (Vitis aestivalis var. bicolor), and
a possible example of Elliot’s bluestem (Andropogon gyrans). Occurring in the barrens with high
fidelity here and along the southeast high ridge are rock spikemoss (Bryodesma rupestre), hairy
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lipfern (Cheilanthes lanosa), and round-leaved fameflower (Phemeranthus teretifolius). Eastern
prickly pear (Opuntia humifusa) grows in the barrens along the southeast ridgeline.

Plate 49. Roundleaf fameflower is a tiny succellent
that grows in the barrens of Hedgerow. The
Hedgerow fameflowers only bloom from 3-6pm.
Photograph by Ezra Staengl.

Type Location Description 2 of 2. Sample Plot
#HR09: Central Valley Barren East - “Grimmia
Rock”
Dominant Plant Descriptor: Carya glabra - Carya
ovalis / Juniperus virginiana - Aralia spinosa (Rubus
phoenicolasius) / Bryodesma rupestre - Bidens
bipinnata - Carex mesochorea - Dichanthelium
boscii (Grimmia laevigata) Herbaceous-dominated
Vegetation
Species Richness in Plot: 62 (51 native, 11 nonnative)
Diversity Index (Shannon-Wiener): 4.02
Exotic Species Importance Value (IV) (Fleming):
.20
Species Richness in Plant Community: 82 (67
native, 15 non-native)

Field Note/Summary, Survey Date September 10, 2019:
The plot is representative of the southeastern facing barren along the north-central ridge at
Hedgerow. The plot is about 50% open rock face, and about 50% light woodland/savanna, with
some built up organic matter. Most of the rocks in the plot are covered by multiple species of
lichens. Organic matter has built up along cracks in the rock surface, and Bryodesma,
Commelina, Bidens, Phemeranthus, Cuphea, Acalypha, Ambrosia, Cyperus, Lespedeza, and
several Dichanthelium species grow in them. Large patches of Carex mesochorea and
Dichanthelium boscii grow in the more shaded, slightly deeper soils on the west side of the plot.
Dominant vascular species in the herb layer are Bryodesma rupestre, Commelina communis,
Bidens bipinnata, Carex mesochorea, and Dichanthelium boscii. The most abundant shrub is the
invasive Rubus phoenicolasius, followed by Juniperus virginiana and Aralia spinosa. The sparse
lower canopy is mostly Carya glabra and C. ovalis, and the reduced middle canopy by C. glabra.
There is no “upper canopy” layer at the plot location. Immediately to the east, south, and west,
the barren is bordered by a xeric woodland community characterized by abundant Carex
pensylvanica and Carya glabra. Most of the species documented outside the plot are from the
portion close to the xeric woodland to the west. A little farthur to the west, through the
woodland, the canopy opens again to host another barren.
The closest water source is immediately southwest, 135’ away. Here a flat upland area releases
its seepage water as it crosses the same geologic strata that produces the cliff face below the
barren, creating a swift cascade over bare rock. This streamlet is a tributary to yet another to the
south. The distance to that stream is about 550’. Xeric Woodlands grow around the barrens.
Outside of that woodland wrap are examples of Basic Oak Hickory, Acidic Oak-Hickory, Mixed
Oak Heath, and Basic Mesic Forest.
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Physiography
The sample plot was positioned in a representative location to capture some variation seen in
the barren-woodland complex in the north-central portion of tract 75-64. The location was on a
south-facing slope above an extensive network of deep ravines close to the north property line
of the Hedgerow property and 1,750 feet South of I-64. Within the grassland site it was placed
at the upper east end of a ~4 acre outcrop woodland.
The landform here is just off a ridgetop on side-slope bedrock, and the position of the plot was
in the upper portion of the side slope. The elevation of the plot ranged from 920’-928’, and this
east niche example of the community extended from about 904’-930’ elevation. The growing
substrate is dominated by bedrock and thin veneers and pockets of sandy organic loam support
sparse xerophytic vegetation.
The bedrock type is that expected in the Ragged
Mountains - Porphyoblastic Biotite-Plagioclase
Augen Gneiss. Some segregations of that bedrock
observed at the site were unusually dark in color,
and very low in quartz. This may indicate a
connection between a preponderance of
magnesium silicates and calcium plagioclase, and
the soil that supports the mafic barrens.
The bedrock forms large pavements, slightly
convex surfaces, concave pockets, flat boulders,
and cracks/runnels that host dense strands and
pockets of flora. All features are on a slope that
varies in steepness substantially, ranging from 1035%. The slope has an aspect facing 159° south.
The average angle of incline among all the
localized variation is 14°, making it steeper than
the barren example to the west (HR08).
The ground surface is about 25% exposed
bedrock. Small amounts of loose flat boulders and
Plate 50. Biotite-rich gneiss is the prevalent rock type
cobbles litter the ground surface, and 20% of the
at the surface where mafic barrens occur. Biotite is a
sample area had a thin layer of fine decaying
magnesium silicate, and in combination with the iron
organic material. About 5% of the ground surface and calcium in the rock, magnesium influences soil
chemistry and the recruitment of the plants that grow in
was covered by decaying logs from trees that
Piedmont Mafic Barrens.
toppled due to the natural edaphic conditions.
Lichens and mosses constituted a dominant ground cover, blanketing 43% of the site within the
study plot.
Soil samples were taken from 6 different locations in order to capture the niche variation
observed in the plot. They were combined into one sample and analyzed for 27 different
chemical and physical variables. The soil classified as a “sandy loam” and contained 56% sand
and 32% silt. This soil type is very well-drained, and retains xeric to dry-mesic moisture
conditions at all times except when a storm delivers water to some of the concave pockets and
runnels on the bedrock.
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The chemistry of the soil is at the edges of the range for the community type, but still exhibits
enough of a “base” signature to affirm the vegetative hypothesis of Piedmont Mafic Barren. The
pH is moderately acidic, at 5.3, but the Calcium levels are elevated, and in the range expected
for mafic barrens– 37% (1508 mg/kg). This barren, and the one neighboring to the west, have
the highest amounts of calcium across all community types at Hedgerow except for the Basic
Oak-Hickory sample site at Plot HR05. The elevated calcium saturation may be explained in part
by the minerals released by the bedrock. The type, a plagioclase-gneiss, contains a significant
amount of plagioclase. That is a mineral, also called ‘feldspar’, comes in several different types.
Sodium plagioclase and calcium plagioclase are very common variants, and it is likely that
calcium plagioclase (calcium-rich feldspar) is playing a role in generating the calcium figures in
the data. Much like the barren example documented prior, this barren is an acidic, magnesiumpoor, variant of the Piedmont Mafic Barren.
Evidence of both natural and modern human-generated disturbance existed at the site,
including strong stands of exotic plants, evidence of an old road close to the upper margin of the
community, wind and ice damage in the stunted canopy, erosion in areas of sloped rock and upturned tree roots, and fire exclusion. Exotic species are encroaching rapidly in tree-fall locations
and disturbed soil pockets, and fire exclusion is slowly recruiting for forest, thereby reducing the
size of the grassland community. Fire exclusion would eventually cause the death of this
community type, and so that disturbance regime should be introduced in a prescribed manner to the margins, and to the woodlands and forests surrounding the barrens, every 3-5 years. This
will reduce both ground debris and canopy cover to levels that will maximize and sustain
biodiversity on the unique terrain. Fire would also slow the invasion of wineberry and ailanthus
coming from the surrounding woodland (particularly along the upper slope edge).
Tree Canopy (21’-66’)
There were no upper canopy trees growing in the plot. However, chestnut oak (Quercus
montana) does reach from the margins to produce a dappled light condition in some parts of
the community early and late in the day.
The stunted middle canopy only contained two trees – a pignut hickory (Carya glabra) and a
specimen of the exotic species, tree-of-heaven (Ailanthus altissima). Additional species noted in
the reduced middle canopy outside the plot were the natives, chestnut oak (Quercus montana)
and Virginia creeper (Parthenocissus quinquefolia).
The lowest portions of the canopy remained open, for the most part, but did have two red
hickory (Carya ovalis) trees. Pignut hickory (Carya glabra) reaches from outside the plot to
impose some vegetative cover, and the non-native vine, Oriental bittersweet (Celastrus
orbiculatus), climbs the trees in places. At the upper margins of the plot, and also climbing the
hickories, was silverleaf grape (Vitis aestivalis var. bicolor). Other species observed out of the
plot in the lower canopy and near the margin of the community were tree-of-heaven (Ailanthus
altissima), mockernut hickory (Carya tomentosa), and white ash (Fraxinus americana).
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Shrub Layer (2’-21’)
The shrub layer is extremely sparse, and
has its vegetative cover represented by
small and dense colonies spread around the
margins of the plot and community type
where soils are a bit deeper. Unfortunately,
the most prevalent shrub species in the plot
was wineberry (Rubus phoenicolasius),
covering around 15% of the ground surface.
Subdominant species included devil's
walkingstick (Aralia spinosa) and eastern
red cedar (Juniperus virginiana). Oriental
bittersweet (Celastrus orbiculatus) covers 12% of the plot in the upper portion.
Occurring in amounts of less than 1% in the
plot were tree-of-heaven (Ailanthus
altissima), common hackberry (Celtis
occidentalis), dwarf hackberry (Celtis
tenuifolia), hybrid hackberry (Celtis
tenuifolia x occidentalis), autumn olive
(Elaeagnus umbellata), white ash (Fraxinus
americana), black cherry (Prunus serotina),
southern red oak (Quercus falcata), and
Plate 51. The shrub layer of the barrens is very open, but
slippery elm (Ulmus rubra).
several species reach from the edges, including Virginia
Adding to the species variety outside the
creeper pictured here. These vines climb into the lower
plot were saplings of pignut hickory (Carya
canopy and create drupes of berries that winter birds are
dependent upon.
glabra) and chestnut oak (Quercus
montana), shrubs of coralberry (Symphoricarpos orbiculatus) and black haw (Viburnum
prunifolium), canes of Pennsylvania blackberry (Rubus pensilvanicus), and vines of Virginia
creeper (Parthenocissus quinquefolia).
Herb Layer (0-2’)
First we’d like to point out that the ground vegetative layer is dominated by lichens and mosses.
Among those grows a sparse and unique set of vascular flora that can handle the harsh growing
conditions of this barren example. The dominant vascular species are rock spikemoss
(Bryodesma rupestre), Spanish needles (Bidens bipinnata), midland sedge (Carex mesochorea),
Bosc's panic grass (Dichanthelium boscii), and the non-native, Asiatic dayflower (Commelina
communis).
Covering about 1-2% of the study area each are the native species, Virginia pepperweed
(Lepidium virginicum), American pennyroyal (Hedeoma pulegioides), hairy lip fern (Cheilanthes
lanosa), Virginia copperleaf (Acalypha virginica), common ragweed (Ambrosia artimisiifolia),
Virginia creeper (Parthenocissus quinquefolia), crested false buckwheat (Fallopia cristata),
Pennsylvania sedge (Carex pensylvanica), and smooth forked nailwort (Paronychia canadensis).
Occurring at around 1% cover, and growing in small pockets among mosses and lichens on the
open rock face is the barren indicator species, roundleaf fameflower (Phemeranthus
teretifolius).
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Additional native species covering less than 1% each are southern crabgrass (Digitaria ciliaris),
winter grape (Vitis vulpina), blue waxweed (Cuphea viscosissima), eastern redcedar (Juniperus
virginiana), blunt-lobed woodsia (Woodsia obtusa), wineberry (Rubus phoenicolasius), slippery
elm (Ulmus rubra), white vervain (Verbena urticifolia), common hackberry (Celtis occidentalis),
globe flatsedge (Cyperus echinatus), Venus' Looking-glass (Triodanis perfoliata), woolly panic
grass (Dichanthelium acuminatum), devil's walkingstick (Aralia spinosa), dwarf hackberry (Celtis
tenuifolia), pignut hickory (Carya glabra), Pennsylvania blackberry (Rubus pensilvanicus),
Standley's goosefoot (Chenopodium standleyanum), slender paspalum (Paspalum setaceum),
late purple aster (Symphyotrichum patens), smooth rock cress (Boechera laevigata), poverty oat
grass (Danthonia spicata), lacegrass (Eragrostis capillaris), tuliptree (Liriodendron tulipifera),
slender lespedeza (Lespedeza virginica), red maple (Acer rubrum), hog peanut (Amphicarpaea
bracteata), eastern redbud (Cercis canadensis), chestnut oak (Quercus montana), woodland
bedstraw (Galium circaezens), horseweed (Conyza canadensis), and Solomon's seal
(Polygonatum biflorum).
Exotic species fitting the “less than 1%” bill in the plot were garlic mustard (Alliaria petiolata),
Oriental bittersweet (Celastrus orbiculatus), yellow bristlegrass (Setaria pumila var. pumila),
Japanese stiltgrass (Microstegium vimineum), great mullein (Verbascum thapsus), long-bristled
smartweed (Persicaria longiseta), tree-of-heaven (Ailanthus altissima), and coralberry
(Symphoricarpos orbiculatus).
Other herb layer species documented growing in the community outside the plot were rock
muhly (Muhlenbergia sobolifera), pilewort (Erechtites hieraciifolius), common cinquefoil
(Potentilla simplex), elm-leaf goldenrod (Solidago ulmifolia), Japanese honeysuckle (Lonicera
japonica), Virginia knotweed (Persicaria virginiana), lamb's-quarters (Chenopodium album),
blackberry lily (Iris domestica), little bluestem (Schizachyrium scoparium), white-leaf greenbrier
(Smilax glauca), eastern pale beard-tongue (Penstemon pallidus), ebony spleenwort (Asplenium
platyneuron), summer bluets (Houstonia purpurea), plantain-leaved pussytoes (Antennaria
plantaginifolia), small-fruited panic grass (Dichanthelium dichotomum var. dichotomum), trailing
lespedeza (Lespedeza procumbens), Japanese brome grass (Bromus japonicus), and a couple
unidentified species – a ticktrefoil species (Desmodium sp.) and a blueberry species (Vaccinium
sp.).
The most dominant non-vascular flora at this location were grimmia dry rock moss (Grimmia
laevigata) and medusa moss (Hedwigia ciliata). Co-dominant, however, were a large group of
lichens, including 3 prevalent species that were not identified at the time of survey. The high
quantity of Grimmia earned this large flat rock the name “Grimmia Rock”. The flatrock barren to
the south was called “Medusa Rock” during survey, due to the preponderance of Medusa moss
there, and the barren to the east was named for its strong colony of Bryodesma, “Spikemoss
Rock”.
Exotic Species
The dominant species, and one that is a significant threat to the habitat, was wineberry (Rubus
phoenicolasius). 135 individual cane clusters were counted in the plot, and it created patchwork
of small mats that covered around 15% of the site. Prescribed fire will help to manage this
species, as well as the other somewhat common species at the site: tree-of-heaven (Ailanthus
altissima) and Oriental bittersweet (Celastrus orbiculatus). Asiatic dayflower (Commelina

109 | P a g e

communis) is an issue, and should be removed until its seedbank is exhausted. This plant
displaces the native dayflower expected at the barrens – erect dayflower.
Several species linger as they can in the harsh conditions, and included garlic mustard (Alliaria
petiolata), autumn olive (Elaeagnus umbellata), Japanese stiltgrass (Microstegium vimineum),
long-bristled smartweed (Persicaria longiseta), yellow bristlegrass (Setaria pumila var. pumila),
great mullein (Verbascum thapsus), and coralberry (Symphoricarpos orbiculatus). The
smartweed, bristlegrass, and coralberry have the tendency to be pervasive in even the most
extreme of barren habitats and should be managed to prevent their spread. Collectively, they
can dramatically reduce native species richness and density.
High Fidelity Species
Three species restricted to this spot at Hedgerow
were hybrid hackberry (Celtis tenuifolia x
occidentalis), silverleaf grape (Vitis aestivalis var.
bicolor), and for the most part, round-leaved
fameflower (Phemeranthus teretifolius). This plant
was found in no other portions of the study area
except a couple plants along the property line at the
southeast ridgetop. 10 species are completely
restricted to the two barrens that were sampled
here. They include slender crabgrass (Digitaria
filiformis var. filiformis), Standley's goosefoot
(Chenopodium standleyanum), midland sedge (Carex
mesochorea), hybrid hackberry (Celtis tenuifolia x
occidentalis), southern crabgrass (Digitaria ciliaris),
slender paspalum (Paspalum setaceum), knotroot
bristegrass (Setaria parviflora), sticky catchfly (Silene
antirrhina), silverleaf grape (Vitis aestivalis var.
bicolor), and a possible example of Elliot’s bluestem
(Andropogon gyrans). Occurring in the barrens with
high fidelity here and along the southeast high ridge
are rock spikemoss (Bryodesma rupestre), hairy
lipfern (Cheilanthes lanosa), and round-leaved
fameflower (Phemeranthus teretifolius).

Plate 52. Standley’s goosefoot joins 9 others
that are restricted to the two barrens that were
sampled (HR08, HR09). Photograph by Ezra
Staengl.

Condition (HR08, HR09)
The cluster of small barrens described at this 4 acre woodland, including the three separate
pavements of bedrock referred as Spikemoss Rock (HR08), Grimmia Rock (HR09), and Medusa
Rock, are resilient and persistent through time. The overall size of the barrens waxes and wanes
dependent upon the condition of the surrounding landscape, but even then its reach is limited.
It cannot extend beyond the xeric conditions associated with shallow soils and pavements of
rock. And at the same time, the adjacent forest cannot advance fully into the barrens due to
those same conditions. For this reason the flatrock of the site remains visible and substantial in
USDA aerial imagery in 1937, 1957, 1966, 1974, 1980, 1990, 1996, and 2018. Fairly substantial
changes to the land around it, including clearcutting, fire events, and pasture use, would have
had influence on the surrounding hilltop and slopes, but very little on the barrens.
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Prior to about 1750, the site would have been in a relatively natural state. Periodic fire, with a
frequency of perhaps 5-10 years, would have maintained biodiversity at the site much as it had
for the prior several thousand years. In the middle part of the 18th Century it is possible that the
landscape would have been subjected to rotational tobacco production. This practice in our
region involved clearing 20-30 acres of forest, woodland, or grassland without removing the
stumps. Fire was often used to clear the resulting thicket of limbs and sticks, and tobacco was
planted with a no-till approach. After these large tobacco stands exhausted the agrictultural
production of the soil (domestic crops have different nutrient demands than native plants), the
site would be abandoned to natural succession in order to rebuild certain soil nutrients, and a
new area would be cleared and put into production. This rotational approach, involving a slash
and burn technique, likely preserved much of the vegetation of the fire-prone landscape,
particularly at the margins of the cultivated areas. By 1800 wheat was replacing tobacco in the
international market, and that resulted in a change in ground preparation practices. We suspect
that the landscape surrounding the barrens was maintained as open pasture, probably for sheep
and cattle, through the 1800’s. There is very little evidence that it was plowed in the flora. The
rocky soils are relatively unproductive from the agricultural perspective, and we have doubts
that any agrictulrural effort beyond early tobacco production would have been a poor
investment of time and resrouces. The deep-soiled, clayey, rolling upland areas and flat
bottomlands are a different story. Some of those are still being used for agricultural production
today.
The 1937 imagery indicates that the barrens were surrounded by a 20-acre mosaic of rockysoiled prairie and savanna. There are no indications of agriculture (row crops) or pasture use
(paths/trails) in that image. We suspect the image represents either a remnant pre-Columbian
grassland, or an early successional woodland following 19th century pasture abandonment. By
1957 (20 years later) a substantial portion of the 20-acre grassland had succumbed to canopy
closure due to the combination of ongoing regional land fragmentation and fire prevention. The
advance continues, uninterrupted, to this day. We now find the barrens still resilient and
clinging to their content and character, but in need of light. Whispers of the surrounding
savanna erupt in areas of tree falls. About 10-20% of the 1937 footprint of the barrens has
already been lost. Artificial forest regeneration is consuming them, and despite not being able to
root upon the rock, the trees at the edges may fully shade the site after they reach 100’ tall or
more (perhaps in 20-30 years). Evidence at other locations in the Ragged Mountains suggests
that this canopy closure results in the complete extirpation of the Piedmont Mafic Barren.
Smaller examples of the community type are at particularly high risk.
The condition of each of the barrens described here is relatively good, due to the unique
landscape of the site. Edaphic stress ensures some amount of resilience. However, humans and
the exotic species they move around the landscape, have a way of undoing even the most
resilient of ecologies. At this site, there is a great risk of foot traffic having an impact on the
health and quality of the globally rare ecosystem. Great carpets of indicator species of mosses
and lichens reach across the rock, and a rambling human can easily leave a trail of footprint
sized patches of dead lichens. Grimmia moss mounds cling lightly to the surface of the rock and
are easily kicked off, only to tumble to the base where they decompose. There are also
regionally rare species growing in association with the lichens, mosses, and soil pockets
scattered across the rock faces. Public access poses a direct poaching risk for those species.
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Expanding beyond the barrens that were studied in detail at plots HR08 and HR09, the examples
along the southeast ridgeline have an increased risk due to the spectacular views that can be
had through the open canopy. Bright blue sky and long view sheds offer a sharp contrast to the
claustrophobic feeling of the dark forest, and the temptation escape to the open barren will be
heightened after nearly a mile of closed-canopy hiking. This example along the southeast ridge
line of tract 75-64 also presents a trespassing problem as it has the illusion of being on the
property, when mostly it is not. In addition to the legal and health risks that come with
trespassing in Virginia, all barrens in the study area pose a hazard due to their steepness, blind
drops, and tendency to host a robust population of yellow jackets and pit vipers (copperheads,
and potentially, timber rattlesnakes). Due to the invisibility of many of these factors, the
temptation to walk out onto the beautiful rock surface is great.
Given the combination of having a globally rare ecosystem to conserve, and having so many
potential threats and risks, a meaningful effort should be made in the planning process to
ensure stabilization and restoration at each example of the community type.
This must include a few critical elements.
First, and foremost, all primary public access trails should be located far enough away so the
habitats do not serve as temptation. Currently, this is a design issue, as significant old roads and
proposed trails come within 50 feet of every example of Piedmont Mafic Barren on the
property. Obviously, adjustments will be needed. Intentional, well-designed spur trails may
afford the public a view of the barrens in a couple select locations, but these should be
accompanied by clearly displayed rules and guidelines, in addition to interesting interpretive
information. These habitats are the rarest in the Ragged Mountains, and Central Virginia. It is
the County’s responsibility to be wise stewards of them, and avoid, at all costs, inadvertent
impacts from a public that is brainwashed with the idea that it is okay to have access to every bit
of a public landscape for recreational use. One way to do this is to direct them to other
locations. There are places that offer potential opportunities for creating significant destinations
for the public that would be attractive enough to deter folks from ambling upon the rocks of the
barrens. One such feature could be a significant viewing tower placed on the hilltop at the
center of tract 75-11, reaching from an elevation 1,040’, or at the high point in the study area at
1,080’ on the hilltop of tract 75-2C1. That location would provide a 360 degree view of the
region, and a much more dramatic experience than afforded at the barrens.
A second way to ensure the public understands the goals of the park is to create preservation
areas, mark them clearly, and ensure the public is made aware of the rules related to them.
Another primary action that must be considered is the implementation of prescribed burns in
the woodlands that surround every example of barren in the study area. This management tool
cannot be underestimated for its value and effectiveness in facilitating biological renewal. This
tool alone, in combination with minimized public access, will not only assure the sustainability of
the Piedmont Mafic Barrens of the study area, but it will increase the quality of each.
The third important component is very pointed, and focused on exotic species management.
Wineberry, tree-of-heaven, Oriental bittersweet, and coralberry present a significant threat to
all mafic barren sites in the study area. Each example of the habitat type has its own needs for
restoration, and so they should be considered on a case-by-case basis. But targeted exotic
species removal efforts can have an enormous positive impact in a short amount of time in
these small habitats, so long as rock-dwelling species are not trampled and soils aren’t disturbed
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in the process. Given their global significance, it should not be a problem to partner with
regional organizations in an Adopt-a-Habitat Conservation program.
Finally, the combined effort of education, conservation, and restoration should take place within
officially recognized Biological Preservation Areas. Signs that say, “Important Biological Area –
At-risk plants and animals –Please stay on trail”, or others to that affect, may be useful at certain
locations. With good planning, and thoughtful solutions for conservation and education, we
believe these habitats can remain the ecological gems they are for generations to come.

Plate 53. The survey crew approaches the sample area in an upland Acidic Oak-Hickory Forest. The view here is typical for the
forest type, with moderate sized oaks reaching high above a rather open and simple understory. Ericaceous shrubs are scattered
about, including mountain laurel and hillside blueberry. Photograph by Emily Luebke.

5. Ecological Group: Acidic Oak - Hickory Forests
Community Type: Piedmont Acidic Oak - Hickory Forest
USNVC CEGL Code: CEGL008475
Classification Confidence: High
Conservation Status: G4G5/S4S5
Albemarle/Charlottesville Conservation Rank: C4C5 Secure, relatively abundant, and mostly
ineradicable under present conditions. There is some cause for concern due to increased human
population growth and related development.
Context
The Central Piedmont and the Ragged Mountains
This forest type has become quite widespread in the Piedmont, from Georgia to Maryland, for a few
reasons. First, it is normal and natural to find “Acidic” community types over nutrient-poor bedrock, and
that bedrock group is a large and varied bunch scattered throughout the east. Following it are
community types in the Acidic spectrum, including forests with 60-100% canopy closure. Many of these
support moderate species richness and fall into the “Acidic Oak-Hickory Forest” class.
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The Piedmont is also known for its widespread, 18th-20th century agricultural land use. Many of those old
agricultural landscapes replaced old growth prairies and savannas in our region. The Acidic Oak-Hickory
forest type has reclaimed old abandoned cropland and pasture in upland settings, rather than grasslands
like prairie and savanna. The Acidic Oak-Hickory Forest emerges on gently sloped to flat uplands in the
wake of the decline of agriculture on most landscapes that have degraded, or naturally nutrient-poor,
soils. Another reason for its dominance is fire exclusion. Natural fires were quite common in the region,
and they helped maintain a great deal of variety in lighting conditions and floristic composition. In the
wake of land divisions and fire prevention, the canopy has closed completely and the herbaceous layer
has been simplified over time as light-dependent grassland species have experienced local extirpation.
Acidic - xeric savannas and woodlands have been supplanted by forests of reduced diversity. Even areas
that have transitioned from old growth Acidic Savanna/Woodland (sunny, open canopy) to Acidic Forest
(closed canopy) under natural circumstances still suffer from fire exclusion and suppression. When fire is
present, the ecology is maximized. This is due to the fact that flora species in the eastern temperate
landscape evolved in the presence of natural fires (including those set by Indigenous people). Species
that are native to the Virginia Piedmont are not just “tolerant” of fire – they are often reliant upon it.
Even the current Acidic Oak-Hickory Forests of the Piedmont would respond well to fire, and in the
absence of it we see poor oak recruitment and an invasion of mesic, fire-intolerant species such as red
maple and American beech. To improve the nearly herb-free portions of the Acidic Oak-Hickory Forests
in the Ragged Mountains (there are several examples), fire must be a primary management tool. It
would have a profound positive effect.
Another powerful force that shaped the modern Acidic Oak-Hickory forests of the Piedmont was the
chestnut blight. Beginning in the 1930’s the canopy voids left following chestnut mortality were filled
with fast growing, mesophytic species like tuliptree. As described in the “condition” section below, many
of the towering straight tuliptrees found throughout the uplands of the Piedmont may, in fact, be
responses to the chestnut decline. It is often the case that those tall trees are much younger than the
lesser oaks around them, lending further credence to a chestnut-tuliptree replacement hypothesis.
In the Ragged Mountains, the Acidic Oak-Hickory Forest type is uncommon, and in most cases it has
likely emerged on depleted soils that may have once hosted Piedmont Prairie/Savanna, Basic OakHickory Forest, Xeric Woodlands/Savannas, and Oak-American Chestnut Forests and Woodlands.
The bedrock in the Ragged Mountains is a mid-spectrum metamorphic rock, and tends to support
widespread Basic Oak-Hickory Forests. However, some variation does exist in the bedrock, and local
segregations of the formation have proven to be higher in silica, and lower in base minerals. Acidic OakHickory Forests in the study area do associate with these nutrient-poor areas in some cases, but not
always. In the Piedmont region, the type is mostly affiliated with siltstone, metasiltstone, shale, slate,
granite, and other rocks that are nearly devoid of base minerals. These acidic forests support a great
number of oak species, including those that most often affiliate with low elevations like southern red
oak (Quercus falcata). Due to the montane nature of the landscape all of our examples contained more
northern red oak, and less southern red oak. Generally, all the region’s examples contain a distinct mix
of herbs that are known as acidophiles – those that thrive in nutrient-poor soils.
There are two variants of Acidic Oak-Hickory in Virginia – Appalachian and Piedmont. As the names
suggest, one associates with mountainous terrain, and the other with lowland terrain. All examples in
the region surrounding the study area are firmly “Piedmont”, but those that are in the Ragged
Mountains proper have montane tendencies. As mentioned prior, southern red oak is nearly absent.
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Species that tend to associate with higher elevations are smattered about the land, including sweet
birch, northern red oak, white pine, shagbark hickory, and hemlock.

Within the Study Area
The Acidic Oak-Hickory Forests of the Hedgerow property cover a total of 28 acres. They are spread
across the landscape and occupy nine distinct areas. Those areas are divided into two landform and
position types: 1) ridgetops in upland areas and 2) narrow strips of Hamamelis-dominated forest near
toe slopes above Basic Mesic Communities in deep ravines.
Species richness is notoriously low in these community types, and the canopy species are often reduced
to fewer than 5 tree types in some areas. Because of the shallow soils and preponderance of rock
outcrops that also exist in these forests, there are occasional canopy breaks. The increased light brings
additional species to the forest floor, and creates a rich mosaic of savanna/woodland-like conditions in
places. Generally speaking, these forests are open and easy to walk through. All layers are relatively
depauperate, and shrub thickets are nearly absent. Exotic species are also sharply reduced compared to
nearby communities. The view through the understory is one that is very typical in upland settings in the
Piedmont. These landscapes are nutrient poor naturally, and more so in areas with a long history of crop
production. They don’t present an assemblage of flora that that is as species-rich as it could be, due to
the exclusion of fire. Most examples at the Hedgerow property have unnaturally high amounts of red
maple due to that fire exclusion. While the canopy does support a wide variety of birds, there is very
little evidence of animal activity in the reduced herb layer. Reptiles are relatively common, and skinks,
box turtles, copperheads, and black racers were seen in this forest type during survey.
While little variety exists in each of the subgroups named above, I will describe each example of the type
in brief. Of the four upland examples, the largest is in the north end of the study area. It covers a northsouth trending ridgetop that narrows in some places and broadens in others. Its position on the ridgetop
at Hedgerow means it will be associated with an historic road (roads traverse all ridgetops in the study
area). The forest here follows the ridge from a primary road/trail junction and heads to the north, and
then east. As it drops down northwest slopes it wraps around and below Chestnut Oak Heaths to form
long narrow strands of oak/witchhazel/sedge - dominated forest. The ridge broadens to a round hilltop
toward the north, and one can image the open pasture that would have been here more than 120 years
ago, and with a little more imagination, the grassland that would have been here for thousands of years.
Fragments of old barbwire fence allow one to trace the edges of the clearings, and to begin seeing the
clearings hiding in the shadow of the trees that advanced in their abandonment.
A second example of the forest type is had at the northeast portion of the property on the next ridge
south of that just described. Here the community has very little room to spread out, and is restricted to
the hilltop, contained by heath on one side and basic oak-hickory forests on the other. In this situation,
again, the community departs the hilltop to form a narrow strand of witch-hazel. This narrow strand
stretches like a belt below the chestnut oak heath forest and serves as a reasonable transition from the
nutrient-poor heath to the nutrient-rich mesic forest.
Another large example of the forest type is on the ridgetop in the north-center portion of the study
area. This one adjoins the Xeric Woodland – Barren complex on the west side, and extends along the
east-west oriented ridge. It is fairly restricted to the elongated hilltop and gives way to the dominant
forest type in the study area (Basic Oak-Hickory) at the upper-middle slope on all sides. The forest in this
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location is light-starved and species-poor. The landscape is modified in some areas, and an old roadbed
bisects the community on its long axis.
The final substantial example worth mentioning is in the south portion of the study area. This one
deviates from the expected topographical affiliation to occupy a substantial portion of the middle slope.
Bedrock exposed toward the south end of that forest example is notably different than that seen in the
rest of the study area, as the rock contains almost no magnesium silicate minerals, and an elevated
amount of quartz. This could be supporting a decidedly acidic soil and result in the Acidic Oak-Hickory
Forest observed. But, we concluded that the dominant force sustaining this forest type was the ground
cover. Large outcrops, some flat, some sharply convex, are spread throughout this forest, and small
boulderfields often associate with those. The landscape is peppered with small boulders and cobbles.
Perhaps in a distant past, with periodic natural fire, this landscape supported a Xeric
Savanna/Woodland.
All other examples of the community type in the study area are characterized by being a narrow strip or
‘belt’ at the toe slope of northwest facing slopes. This pattern was first observed during the 2015 survey
at Ragged Mountain Natural Area, and the phenomenon was dubbed the “witch-hazel belt”. This
predictable variant of Acidic Oak-Hickory Forest almost always associates with Oak – Mountain Laurel
Forests and other heath forest types in the Ragged Mountains. With a high degree of predictability, it
will occur along the downslope west margin of those heath forest types, and will extend southwest, and
eventually upslope around the west margin of those heath forests, but terminate before reaching the
upper slope. There are 5-6 excellent examples of this in the Hedgerow study area alone.

General Forest Composition
This forest, as the name indicates, is one that should be dominated by oaks and hickories, of which there
may be as many as 10 species in a given area. However, most of the acidic oak-hickory forests of the
Hedgerow property have a history of crop production or pasture use, and subsequent forest succession.
Most of the forests are less than 125 years in age, and some are less than 50 years old, and in both these
cases a significant amount of space is occupied by tall straight specimens of tuliptree. There are so many
individuals of this tree that, absent prior knowledge of the general trajectory of the forest type, one
might call them oak-tuliptree forests. In the same line of thought, even the name ‘oak-hickory’ emerged
in the wake of the decline of the American chestnut. This species is notoriously associated with acidic,
nutrient-poor soils in the Piedmont (in fact, the Oak-laurel heath is a reliable place one may still find
American chestnut). Therefor one may presume the natural trajectory prior to the chestnut blight
(1930’s) would have been oak-chestnut savanna, woodland, and/or forest. This is a very interesting idea,
and it presents a new view of why our forests look the way they do now. Without a doubt, many of the
large 75-100 year old tuliptrees in these ‘Acidic Oak-Hickory’ forests emerged to fill gaps left by the
American chestnut. This is so pronounced that one may, with a small bit of imagination, stand in the
woods and ‘see’ the chestnut trees in the space now filled with clusters of tuliptree. This is all
hypothetical, of course, but the hypothesis seems a logical one.
Before getting into a detailed description of the composition of this forest type, it would be informative
to review species variety compared to other forest types on the property. We confirmed 71 species in
the Acidic Oak-Hickory Forest type. This number was expected, as it is lower than that found in the
“Basic” Forests and higher than that observed in Heath Forests. The Acidic Oak-Hickory Forest type
resides between basic forests and heath forests in many respects, including species richness, soil
chemistry, soil drainage, and land position. If you read the two sections prior you can see that as we
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transition away from the “Basic” forest type, species richness declines. The Basic Mesic Forests had 230
species and the Basic Oak-Hickory Forests had 180. However, when one looks just at the native species,
the gap is not as wide, and the exotic species impact is significantly less. While 67 non-native species
were found in the Basic Mesic ravines, only 7 non-native species were located in the Acidic Oak-Hickory
Forests.
Because of the high classification confidence, only one sample plot was executed. The location for that
sample plot was chosen based on the representative nature of the forest in the northeast section of the
study area. An interesting component of this forest is the hybrid oak, Quercus x saulii. This is the only
location in the Ragged Mountains the species is known to grow.

Type Location Description. Sample Plot #HR07: East Acidic Forest
Dominant Plant Descriptor: Quercus alba - Liriodendron tulipifera / Acer rubrum - Nyssa
sylvatica / Cornus florida - Kalmia latifolia / Vaccinium pallidum - Carex albicans Forest
Species Richness in Plot: 49 (46 native, 3 non-native)
Diversity Index (Shannon-Wiener): 3.71
Exotic Species Importance Value (IV) (Fleming): .04
Species Richness in Plant Community: 62 (57 native, 5 non-native)

Field Note/Summary, Survey Date June 12, 2019:
The plot location is representative of the portions of dry-mesic, acidic forest not dominated by
Kalmia latifolia on this ridgetop. The upper canopy was dominated by Quercus spp., Liriodendron
tulipifera and Carya glabra. Middle and lower canopies are sparse, with Acer rubrum, Nyssa
sylvatica, and various oaks being the dominant species. The shrub layer is sparse as well, with
Kalmia latifolia and Cornus florida making up the bulk of it. The herb layer patchy and
predominantly Vaccinium pallidum, Carex albicans, and seedlings of Quercus spp. and other
trees. A notable occurrence in the community is the hybrid oak Quercus x saulii. On all sides
except the east, the community is bounded by Mixed Oak-Heath and Chestnut Oak Heath Forest.
The east and west sides slope down to Basic Oak-Hickory and Basic Mesic Forests. Small streams
are located at the bottom of ravines some distance away from this ridgetop forest.

Physiography
The terrain occupied by this forest type diverges into two sets of conditions – one being
associated with dry-mesic upland hilltops, and the other being rocky, shallow-soiled toe slopes.
However, we will describe here the physiography associated strictly with the representative plot
at HR07. The plot was positioned on a low ridge crest with a relatively level top, about .5 mile
northwest of US 29, and .35 mile south of I-64, just northwest of the intersection of two old
farm roads. The plot is located on old tract 75-47, immediately west of the property line of tract
75-46.
The landscape within the plot is at an elevation of about 800-810’ elevation, and the upland
portion of the community of which it is part extends from about 750’-825’ elevation. The
landform is best described as being a ridge or saddle/gap, and the location of the plot is just off
the crest of that landform. The slope is moderate, and averages 15-30%, with an average angle
of incline being 6°. The angle of that slope faces 218° southwest.
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Various types of disturbance are evident in the vicinity of the sample area, including a
substantial historic farm road. There is a barbwire fence along that road, indicating a history of
domestic animal pasture, and the oldest trees in the canopy indicate a field abandonment event
sometime in the latter part of the 19th century. Exotic species have left their mark, and one of
those was the fungus, Cryphonectria parasitica, that led to the American chestnut blight. The
fungus is still present in the stunted saplings of chestnut on the property. The decline of the
chestnuts changed the composition of Acidic Forests in the region, and that impact can be seen
at the plot location in the preponderance of large diameter tuliptree. Exotic species are present
along the old farm road as it serves as a vector for dispersal in this upland.
The ground surface is covered mostly by organic material, including decaying logs. Small cobbles
are scattered about the landscape. The soil is a well-drained, dry-mesic loam. In order to
generate an independent objective diagnosis of the forest type, and to ensure we weren’t
artificially splitting the type from its cousin, the Basic Oak-Hickory Forest, we collected soil
samples from 6 locations in the plot. The results offered an affirmation of the diagnosis of the
community type. All 27 chemical and physical attributes fall within the range of what is expected
of Acidic Oak-Hickory Forests. Many of the variables exclude the possibility of closely related
types. Included were examples that had a very acidic soil pH, at 4.9, and sharply reduced base
saturation. Calcium and Magnesium are very low, and the exchange capacity is lower than
expected (explaining the depauperate nature of the herb layer). Despite the ground surface
being predominantly organic material (as opposed to mineral soil or bedrock), the organic

Plate 54. Saul’s Oak, Quercus saulii. A couple of mature trees of a rare hybrid oak occurred very near the
sample plot. Oaks are notorious for crossing, and here we have an example of chestnut oak and white oak
combining to give us Quercus x saullii. Seedlings of this hybrid are common in the herb layer. Hickories
exhibited hybridism at the plot location as well, with several examples of red and pignut crosses.
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content of the soil below the surface is extremely low. The estimated Nitrogen release is lower
than any other sample taken across the Hedgerow study area. The topsoil here is depleted, and
the A-horizon organics are all but gone. This landscape likely has a history of exposure, heavy
agricultural use, and erosion. The number of species in the plot was 49, which is slightly below
the statewide average for the community type (53), and that reduction, on a landscape that
otherwise seems to support high species richness, may be related to that historic land use.
Tree Canopy (21’-115’)
The upper canopy reaches to about 90’ high, and is represented by a typical array of species for
Acidic Forests in the region. The dominant vegetative cover is oak, including white oak (Quercus
alba), chestnut oak (Quercus montana), black oak (Quercus velutina), northern red oak (Quercus
rubra), and excellent examples of Saul's oak (Quercus x saulii). Only the white oak is rooted in
the plot, but the others reach from outside to create significant cover. Tuliptree (Liriodendron
tulipifera) is common in the upper canopy, with three individuals in the plot being all about the
same size, at around 21 inches d.b.h. A large blackgum (Nyssa sylvatica) reaches to the upper
canopy in one part of the plot, and pignut hickory (Carya glabra) joins the bunch outside the
plot.
Moving lower in the canopy, we find a rather open space. The middle canopy contains only a
few trees, with one individual each of tuliptree (Liriodendron tulipifera), chestnut oak (Quercus
montana), and northern red oak (Quercus rubra) in the plot. Pignut hickory (Carya glabra) and
blackgum (Nyssa sylvatica) also grow in the middle canopy of the community outside the sample
area.
The lower canopy is almost as vacant, with red maple (Acer rubrum), blackgum (Nyssa sylvatica),
and flowering dogwood (Cornus florida) making appearances. Saplings of pignut hickory (Carya
glabra), mockernut hickory (Carya tomentosa), tuliptree (Liriodendron tulipifera), and northern
red oak (Quercus rubra) are patch-dominant in the understory in the Acidic Oak-Hickory Forest
outside the plot.
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Shrub Layer (2’-21’)
The shrub layer is simple but contains more vegetation
than observed in the canopy. The dominant and
characteristic shrubs of this example of the community
type are flowering dogwood (Cornus florida) and
mountain-laurel (Kalmia latifolia). The mountain laurel
forms small thickets in the forest and dogwood can be
seen in all parts reaching into the open understory. Subdominant species in the shrub layer were pignut hickory
(Carya glabra) and blackgum (Nyssa sylvatica), both of
which will eventually climb to the lower and middle
canopy. Additional species observed in the shrub layer
were all tree saplings, and included the hybrid species
Saul's oak (Quercus x saulii) and a hybrid hickory (Carya
ovalis x glabra). Chestnut oak (Quercus montana) and
northern red oak (Quercus rubra) seedlings are
widespread throughout the community, and Virginiacreeper (Parthenocissus quinquefolia) and poison ivy
(Toxicodendron radicans) climb shrubs in some places.
Outside the plot in the shrub layer we also observed red
maple (Acer rubrum), mockernut hickory (Carya
tomentosa), American beech (Fagus grandifolia), and
deerberry (Vaccinium stamineum).

Plate 55. Flowering dogwood was is a
dominant species in the understory.
Photograph by Emily Luebke.

Plate 56. The herb layer is depauperate in the Acidic Oak-Hickory Forests of Hedgerow, but several species of
sedge combine to form the dominant vegetative cover. Pictured here is Spreading Sedge (Carex laxiculmis).
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Herb Layer (0-2’)
The herb layer is characterized by being dominated by sedges, oak seedlings, and blueberry
shrubs. The most dominant vegetation was sedges, with nine species being documented in the
community. White-tinged sedge (Carex albicans) was the most common species, and chestnut
oak (Quercus montana) and hillside blueberry (Vaccinium pallidum) formed a mosaic of patchdominant vegetation.
Ubiquitous throughout the plot, but widely spaced and less common, were red maple (Acer
rubrum), fibrous-rooted sedge (Carex communis), striped wintergreen (Chimaphila maculata),
variable panic grass (Dichanthelium commutatum var. commutatum), summer bluets (Houstonia
purpurea), mountain-laurel (Kalmia latifolia), blackgum (Nyssa sylvatica), Solomon's seal
(Polygonatum biflorum), common cinquefoil (Potentilla simplex), Saul's oak (Quercus x saulii),
and deerberry (Vaccinium stamineum). Eastern star sedge (Carex radiata), Swan's sedge (Carex
swanii), shaved sedge (Carex tonsa), and two unidentified sedges grew in small eye-catching
patches.
Adding to the vegetative variety in the herb layer of
the plot were small amounts of flowering dogwood
(Cornus florida), poverty oatgrass (Danthonia spicata),
American beech (Fagus grandifolia), forest bedstraw
(Galium circaezans), tuliptree (Liriodendron tulipifera),
Virginia-creeper (Parthenocissus quinquefolia), black
cherry (Prunus serotina), scarlet oak (Quercus
coccinea), Pennsylvania blackberry (Rubus
pensilvanicus), sassafras (Sassafras albidum), whiteleaf greenbrier (Smilax glauca), mapleleaf viburnum
(Viburnum acerifolium), and wood violet (Viola
palmata).

Plate 57. Summer bluets are ubiquitous
throughout the Acidic uplands of the study area.
Photograph by Drew Chaney.

Occurring as widely spaced individual specimens in
the ground layer of the plot were tree-of-heaven
(Ailanthus altissima), silktree (Alibizia julibrissin),
downy serviceberry (Amelanchier arborea),
Pennsylvania sedge (Carex pensylvanica), red hickory
(Carya ovalis), Oriental bittersweet (Celastrus
orbiculatus), purple bedstraw (Galium latifolium),
naked-flowered tick-trefoil (Hylodesmum nudiflorum),
false Solomon's seal (Maianthemum racemosum),
Indian pipe (Monotropa uniflora), white pine (Pinus
strobus), black locust (Robinia pseudoacacia), and
black raspberry (Rubus occidentalis).
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Outside the plot additional species were noted, and some of them form signifant colonies.
Inluded were spreading sedge (Carex laxiculmis), small-fruited panic grass (Dichanthelium
dichotomum var. dichotomum), autumn-olive (Elaeagnus umbellata), white grass (Leersia
virginica), Indian tobacco (Lobelia inflata), whorled loosetrife (Lysimachia quadrifolia), Japanese
stiltgrass (Microstegium vimineum), and blue-stemmed goldenrod (Solidago caesia).

Plate 58. A paper wasp alights upon Blue-stemmed Goldenrod. This early autumn-blooming goldenrod species is
common in the Acidic Oak-Hickory Forests of Hedgerow.

Exotic Species
The only exotic species represented in the sample plot, and indeed the broader community,
were tree-of-heaven (Ailanthus altissima), silktree (Alibizia julibrissin), and Oriental bittersweet
(Celastrus orbiculatus). None of these are present in large enough quantities in this community
type to be of concern. Further downslope, in the base-rich forest, they become a significant
issue. Though the acidic, nutrient-poor conditions observed in the Acidic Oak-Hickory Forest
restricts exotic species growth, trails that lead through it can still serve as a vectors for the
movement and dispersal of exotic species to at-risk areas adjoining the forest. We suspect that
will remain a long-term issue at the location of this sample plot given the nexus of old roads,
and likely high-traffic intersection of trails south of the plot.

High Fidelity Species
Species occurring in this community type and no others in the study area were shagbark hickory
(Carya ovalis), eastern star sedge (Carex radiata), shaved sedge (Carex tonsa), whorled
loosestrife (Lysimachia quadrifolia), and Saul's oak (Quercus x saulii). Scarlet oak (Quercus
coccinea) was strongly associated with this community in some areas, and also occurred in
mixed-oak heath settings.
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Condition (HR07)
The condition of the Acidic Oak-Hickory Forests of the Hedgerow tract is moderately healthy to
somewhat poor. Unlike the Basic Mesic and Basic Oak-Hickory Forests, the reduced quality is not
due to a preponderance of exotic species. Rather, the primary issue facing the Acidic Forests is
fire exclusion. These lands were probably heavily abused, beginning with grassland extirpation,
periodic forest and woodland clearing, and ongoing largescale agricultural production. The soils
of the uplands are eroded and depleted, and natural processes that would restore those soils
are not in place. Fortunately, the expected “indicator” native vegetative components of the
community are present in all layers of the forest, from the canopy to the herb layer. There exists
decent variety, and the seed bank may be intact in some areas that were once at the margins of
old fields (thereby being spared the plow). This seed bank, comprised of a wide variety of
conservative native species, may be awaken with prescribed fire. While it is counterintuitive that
one may manage a closed canopy forest with fire, it is critical to understand that this forest type,
as well as nearly all upland community types in the region, are a product of fire. They evolved in
the context of it, and an Acidic Oak-Hickory Forest would be expected to burn during low
intensity, slow-moving, fires every 5-15 years in this region. Where intervals are wider than that,
the canopy closes proportionally. Where the fires are more frequent, the Acidic Oak-Hickory
forest would transition to woodland or savanna. But in either case, the reduced quality of the
forest on this landscape today can be improved by the singular act of introducing prescribed
fire. Prescribed fire would help increase the natural diversity of this forested landscape. The
resulting nutrient cycling will ignite soil processes, including increased base saturation. New
plant density would increase organic matter in the soil, and nitrogen fixing plants would become
more prevalent. All told, we estimate that the community exists at only about 50% of its
capacity for supporting species variety. There are healthy examples of Acidic Oak-Hickory Forest
in the Virginia Piedmont that have more than 100 species per 400 m2, and we see no reason
why those of the Ragged Mountains would not eagerly achieve the same richness with the right
management strategy.
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Plate 59. A stunted open canopy of old growth chestnut oak and pignut hickory ensures plenty of light reaches the ground,
thereby supporting a rich herb layer. Despite the dry, acidic conditions diversity is very high in all examples of the Acidic
Woodlands in the study area.

6. Ecological Group: Mountain / Piedmont Acidic Woodlands
Community Type: Central Appalachian Xeric Chestnut Oak – Virginia Pine Woodland
USNVC CEGL Code: CEGL008540
Classification Confidence: Moderately High
Conservation Status: G3/S3
Albemarle/Charlottesville Conservation Rank: C2, Vulnerable to extirpation because of its rarity in the
state and county, fire suppression, and risk of impact from park development and human access. Good
examples of this montane community are extremely rare in the Piedmont region.
Context
The Central Piedmont and the Ragged Mountains
This natural community type is a stable, long-lived grassland that typically has a patchwork of open and
closed canopy, and a total of about 60% canopy closure. It is very rare in the Virginia Piedmont, and
including the examples described below, fewer than 10 have been documented in that region. We view
this community type as being as rare as Mafic Barrens (G1/S1) in the Ragged Mountains, but not as
vulnerable to extirpation.
Stands of this community type are most common in the Southern Appalachians and southwest
Piedmont, and they associate with drought-prone, rapidly-drained sites with significant exposure to the
elements. Landscapes at these sites tend to include large pavements of rock, small step-cliffs, and
angular boulders. They are simple in their composition and a broken and stunted canopy tends to be
dominated by pine (P. echinata, P. rigida, P. virginiana) and oak (Q. montana, Q. stellata, Q.
marilandica). The shrub layer is typically sparse, but supports ericads like lowbush blueberry and
huckleberry. Little bluestem and poverty oatgrass are typically important components of the herb layer.
Generally speaking, because of the harsh conditions, species richness is relatively low. The examples
observed in the Ragged Mountains are a stark exception to this rule. Less bedrock at the ground surface
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translates to more soil, and a gentler physiography
and sheltered microclimate support a species
richness that is at the upper end of the spectrum for
this community type.
Though the Xeric Woodlands are rare in the
Piedmont they form a prominent constituent in the
Ragged Mountains west of Route 29. Not only do
they support an extraordinary array of species, but
they tend to be in fairly good condition. In the
Raggeds, the community occurs on south,
southwest, west, and northwest-facing sloped
landscapes that have thin soils and large pavements
of rock. They often associate with other nutrientpoor, xeric habitat types (such as Chestnut Oak
Forest), but in some cases the bedrock pavement has
the right conditions to support communities in the
“basic” spectrum, such as Mafic Barrens.
Though this woodland is typically one of mixed
coniferous and deciduous trees, most examples
observed in the Ragged Mountains to date are
Plate 60. The preponderance of surface bedrock and shallow dominated by chestnut oak and pignut hickory. As
soils ensure the canopy remains open in the Acidic
expected, shortleaf pine and Virginia pine do make
Woodlands of Hedgerow. Here pine, oak, cedar, and hickory
appearances in the drier sites with southerly
trees are stunted, and short-lived, and the open space makes
exposure, and examples on northwest facing outcrop
room for thick matts of sun-loving mosses, lichens, and
flowering herbs.
slopes tend to have no pine. The primary flora are
acidophiles and xerophiles capable of handling the thin, nutrient-poor soils. Thick moss mats and robust
crusts of lichen are typical, and the ground layer is often littered with all the downed trees that could
not weather the storms of the past with their shallow root systems. The canopy has high turn-over. The
wood on the ground often has charred surfaces, and charcoal is ever-present in the top 2 inches of the
soil and in concentrations in pockets on the flat rocks. This is a classic Fire Forest. Fire has shaped the
community for eons, and the substantial species richness and simple structure in the canopy and shrub
layer within the habitat type is directly correlated with it.
There may be fewer than 10 excellent examples of this community type documented in the Virginia
Piedmont to date, and several of those are in the Ragged Mountains. We suspect that several other
examples exist in the Central Piedmont, but remain unexplored. One of those is apparent in aerial
imagery in the west portion of the Ragged Mountains, immediately south of I-64. This xeric woodland (if
it is that) would be the largest example in the region. As is the trend in the area, this example appears to
co-mingling with globally rare habitats (mafic barrens).

Within the Study Area
This community type was documented at 4 locations in the study area, and each of them exhibit unique
characteristics. Sample plots at locations throughout the southeast conducted by the Department of
Conservation and Recreation and other natural resource assessment entities have proven that a great
deal of variation exists within the type. Apparently that pattern is repeated here, and not without
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substantial confusion. Even as this report was being written the
diagnosis of two examples of the community were being debated
for their floristic similarity to Basic Woodlands. Species richness is
very high in the woodland cluster in the north-central portion of
the study area (plots HR-03, HR-04), and the margins of that
woodland are influenced by the vegetation associated with the
barrens that share the space. At this location, and at most
examples of Xeric Woodlands observed in the Ragged Mountains,
the high species richness is attributed to an unusually low
amount of surficial bedrock for the community type. There tends
to be substantial co-dominance in the herb layer, with multiple
species being common, and this adds to the diversity of the
community. The new realization, and one of regional importance,
is that the Ragged Mountains hosts a high number of Xeric
Woodlands that are among the most species-rich documented
anywhere.

Plate 61. The fruit of Carolina rose is
abundant among the shrubs of the xeric
woodlands in the study area.

Historic agricultural land use has had little impact on these sites, and because of the gnarled, stunted,
and sparse growth of the trees it is likely that many of them were avoided during periodic select cutting
or clear-cuts. The low amount of soil and preponderance of bedrock makes the sites relatively useless
and difficult to tame if one is out to exploit the land. This may explain, in part, the intact nature of these
habitats.
Each of the 4 examples of the community type resides on a slightly different type of topography, and
that undoubtedly plays a role in the variation observed in vegetative composition and species richness.
The example in the east portion of the study area has a westerly aspect, and a substantial amount of
exposed flat rock. This maintains a large amount of full sun exposure, and the site is the only example
that has enough pine to truly fit the classic example of the community type.
The example at the south-central portion of the property is on a north facing slope, and the terrain is
the steepest of all examples. The bedrock here is not flat, but rather, dome shaped, and incised, creating
a multitude of small cracks and steps that support a cascade of vegetation that thrives in the nutrientpoor xeric settings. The microclimate here supports a strong montane element, and the more southerly
pines avoid the scene all together. So this example is a Xeric Chestnut Oak – Pine Woodland that is
missing its pine.
The last two examples occur right next to each other in the landscape, on a south-facing aspect.
Variability in soil conditions at that site has generated two distinct sub-variants of Xeric Woodlands.
Those are described in detail below, but generally, one is much higher in species richness than the other
and canopies are completely different. The west example has chestnut oak as its dominant woody
species, and the east variant at the site is entirely pignut hickory. The westernmost example, beneath a
mixed and simple canopy of oak and hickory, supports extraordinary diversity, and the easternmost
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Plate 62. The survey crew (pictured here, Drew, Cinder, and Emily) takes a lunchbreak in the old growth xeric woodlands at the
north-center part of tract 75-64. Pennsylvania sedge, little bluestem, Small’s ragwort, late purple aster, pale penstemon, and
Godfrey’s thoroughwort grow among boulders and scattered individuals of pignut hickory.

example exhibits a strict acidic mix of species, and low species richness more typical of a heath
community type.
General Forest Composition
This natural community exists as 3 widely-spaced ecosystems, totaling about 3.9 acres.
All of them are remarkable for their integrity, intact condition, richness, diversity, and age. This xeric
woodland community type hosts numerous sub-habitat niches, with great variety in composition and
structure, a patchwork of barrens, grasslands, and shrublands, and a preponderance of lithophytic
mosses and lichens. All examples are engulfed in a larger forest, often with Acidic Oak-Hickory Forest,
Mixed Oak Heath Forests, and Basic Oak-Hickory Forests lapping upon margins.
The total number of species observed in this community type was 170, making it the most species-rich
of any community of its size on the property. Only the Basic Mesic and Basic Oak-Hickory Forest
communities had more species, but those cover more than 70% of the study area, compared to about
1% covered by Xeric Woodlands. 14 of the 170 species were non-native exotic species, and those
occurred minimally as a disjointed and reduced component of the community type.
The number of endemic, high-fidelity, species is high. Despite the reduced acreage for the community
type, 30 species are restricted to it, and occur nowhere else on the property. Most of these species are
conservative grassland species and require sunny, well-drained conditions.
The vertical structure of the vegetation is significantly different than the other community types. In
some cases the canopy is less than 30% closed, affording the ground layer a lot of light and creating a
distinct savanna-like view. The upper canopy is greatly reduced in height and stem abundance, and the
shrub layer creates small thickets. Crevices, shelves, and pockets in the rocks host an impressive array of
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lichens and mosses (not quantified during this survey). The old growth root mat of the site exists as a
thin veneer of varied thickness, and amoeboid colonies of grasses, wildflowers, and sedges reach into
the rocky areas and between shrub thickets. There is a tremendous amount of variety exhibited in the
few examples of this community type at Hedgerow. But across the board, the species assemblages
suggest that we have old growth communities before us. Many of the species groupings might take
more than 500 years to self-assemble, and recent studies show that high-diversity grasslands like these
may be more than 1,000 years old, even though the plants in them are not (recall that the canopy trees
have a high turn-over rate). This dynamic and the passing of great amounts of time results in high
species richness and plant density. Together the Xeric Woodlands in the study area, and those recently
documented at the Heyward Park north of I-64, represent primary education and conservation focal
points, and give the natural heritage of the Ragged Mountains yet another crown jewel.

Type Location Description 1 of 4. Sample Plot #HR03: OakHickory Grassland West
Dominant Plant Descriptor: Carya glabra - Quercus montana
/ Carex pensylvanica - Danthonia spicata - (Penstemon
pallidus) Woodland
Species Richness in Plot: 72 (67 native, 5 non-native)
Diversity Index (Shannon-Wiener): 4.05
Exotic Species Importance Value (IV) (Fleming): .06
Species Richness in Plant Community: 85 (77 native, 8 nonnative)
Field Note/Summary, Survey Date August 1, 2018:
This woodland is unique compared to other woodlands
documented in the area due to its strictly limited woody
species and unusual blend of co-dominant herbs. A variant
exists immediately southeast, but it differs in that it is
dominated nearly entirely by Carya glabra rather than being
a nearly even mix of Quercus montana and Carya glabra.
Large flat rock areas to the north and west were excluded
Plate 63. Late purple aster is among the
from this community assessment due to their mafic barren
67 native species documented in the
characteristics. The rather open canopy is entirely composed
sample plot.
of Quercus montana and Carya glabra. The Quercus montana rarely reaches 60' tall, and even
then splays out in a struggle to grow in what appears to be harsh soil conditions. The lower
canopy is very open, with Carya glabra and Quercus montana allowing enough light in to
maintain a bright, savanna-like quality. The shrub layer is very reduced, with small patches of
Rubus pensilvanicus, Carya glabra, Quercus montana, and the occasional Juniperus virginiana.
The herbaceous layer is dominated throughout by Carex pensylvanica, with the exception of
patch dominance observed in Vaccinium pallidum. The Carex pensylvanica is particularly dense
at the west end in an open canopy area. Notable colonies of other species occur in small patches,
including Penstemon pallidus, Solidago odora, S. ulmifolia, Symphyotrichum patens,
Dichanthelium dichotomum var. dichotomum, Danthonia spicata, and Lespedeza violacea.
Eupatorium variety is high and includes Eupatorium godfreyanum, E. torreyanum, E. saltuense,
and E. sessilifolium just outside the plot. The plot has small patches of Leucobryum albidum, and
a significant cover of leaves, twigs, hickory nuts, and other organic debris. Charcoal scattered on
the surface and observed in soil samples indicates that modern fire events may be playing a role
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in the optimum maintenance of the community. Prescribed fire may be an ideal management
tool in the future. The community extends northwest between two mafic barren areas, ending at
a hilltop basic oak-hickory forest. It extends south to a rock drop-off before transitioning first to
another basic woodland variant, then to a small mafic barren, and eventually to a basic oakhickory forest and further downslope still, a basic mesic forest. The community meets a Mafic
Barren (same as the two mentioned above) toward the east and west; and finally reaches into
another Carya glabra-dominated grassland to the east. This woodland is part of a large
amalgamation of grassland types (large for the Ragged Mountains) that should be conserved as
one unit of land.

Physiography
The landscape and its details are unique, and this location offers the paramount example of this
unique Ragged Mountain community type. The plot was positioned in a representative location
of a 1.1 acre woodland, and as far from the edges of that woodland as possible to maintain
representative data integrity. It was located on a south-facing slope above an extensive network
of deep ravines close to the north property line, and about 1,750 feet south of I-64.
The elevation range for the plot location was about 890’ to 905’ and the community was
confined to the elevation range of 870’ – 920’. The landform and position of the study location
was on a side slope, and occurred in association with frequent exposed bedrock near the top of
that slope. The exposed bedrock provides a view of the biotite-rich gneiss that underlies the
Ragged Mountains, and vein quartz (milky white) is present on the ground surface in some
locations.
Organic matter and decaying wood make up most of the non-bedrock ground surface, and the
nutrient rich soils remain relatively dry and well-drained. The slope in the plot ranges from
nearly flat to moderately steep, with the majority of the site being about a 10-15% slope. The
average angle of incline was 7.6° and the slope faces 150 degrees southeast.
There is evidence of disturbance scattered around the site. There were very few exotic plants
within the plot, though they are an issue at multiple locations outside the plot at locations of
recent ground disturbance. Indirect evidence of grazing was found in an old barbed wire fence
that ran through the site. Some evidence of deer-browsing was noticed in the herbaceous layer.
Evidence of forest fire was seen in soil samples. Every sub-sample had a significant amount of
charcoal in it, and large chunks of charcoal are scattered about the ground surface. Natural
disturbance is common at this site. Edaphic conditions are extreme, leading to premature tree
falls and stunted growth. Thin veneers of soil slide off of rocks and trees get blown down during
storms due to their shallow roots. We did not core any of the trees at the time of survey, and
some of the trees could be quite old. A return visit to the site to collect a core sample from a
couple of oaks exhibiting old growth characteristics may shed light on the age of the stand. It
would be worth coring a couple larger pignut hickory from the even-aged clonal colony to the
east as well, as they likely emerged from a mother root following a clear-cut event. We suspect
that edaphic conditions maintain this old growth woodland with a high turnover rate, and a
maximum canopy age of 250-300 years. The herb layer, on the other hand, may be older. The
rich assemblage of conservative grassland flora probably took more than 500 years to selfassemble.
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The soils are dry-mesic and well-drained. The results of chemical and physical soil tests align well
with the classification of a very rare type of ecosystem in the Piedmont region: Xeric Woodlands
The pH of the soil at this location is firmly acidic, at 4.6, and the base saturation is slightly
elevated for soils of this community type in the region. This example of the xeric woodland has
elevated levels of Calcium and Magnesium, and about double that seen in the synonymous plot
to the east (HR-04) - at 231 mg/kg, and 39 mg/kg, respectively. These figures, combined with
total base saturation and pH, form pillars below the extraordinary vegetative diversity observed
in the herb layer. A classic “acidic upland” substrate variable that is comparable to the extreme
soils of heath sites in the project area is the amount of aluminum saturation. With a 4.6 pH and
the highest aluminum saturation documented in the entire 340+ acres, one would expect
species richness to be very low. Aluminum toxicity (resulting from the combination of acidic pH,
elevated aluminum, and high exchange capacity) usually has a marked effect on species
richness. Such is not the case at this site. In addition to hosting a great array of grassland
species, several locally rare species occur in large colonies, including pale penstemon
(Penstemon pallidus). This combination of unusual characteristics may be a testament to the old
growth age of the grassland.

Tree Canopy (21’-66’)
The stunted upper canopy only has two individual trees that struggle to make it above the 65’
mark – a pignut hickory (Carya glabra) and a chestnut oak (Quercus montana). Combined, their
canopies cast little more than 15% shade upon the ground. The extreme edaphic conditions that
sustain this characteristic are important for supporting the rich grassland that lives beneath the
open canopy. Only one additional species was noted in the stunted upper canopy in the
community outside of the plot - a shortleaf pine (Pinus echinata).
Most of the shade cast in the woodland is done so by the 8 trees growing in the middle canopy.
Those were entirely chestnut oak (Quercus montana) and pignut hickory (Carya glabra), with
chestnut oak being dominant. No additional species were observed in the middle canopy
outside the plot.
The lower canopy was no more diverse, and also contained only pignut hickory (Carya glabra)
and chestnut oak (Quercus montana), with pignut being dominant this time. Eastern redcedar
(Juniperus virginiana) occurred in the lower canopy outside the plot, and especially in areas with
large pavements of bedrock and increased light.
Shrub Layer (2’-21’)
The shrub layer was very strict in its assemblage as well, and was dominated by pignut hickory
(Carya glabra) and chestnut oak (Quercus montana) again. Additional species observed in the
plot were limited to eastern redcedar (Juniperus virginiana), black locust (Robinia
pseudoacacia), and Pennsylvania blackberry (Rubus pensilvanicus).
The exotic species, tree-of-heaven (Ailanthus altissima) and wineberry (Rubus phoenicolasius),
attempt to establish themselves in the harsh soils, with limited success. The only additional
species observed in the shrub layer outside the plot was devil’s walking-stick (Aralia spinosa),
another tough plant that can handle the rocky soils and exposure.
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Plate 64. Looking through the west portion of the woodland at plot HR03, Pennsylvania sedge (Carex
pensylvanica) and poverty oatgrass (Danthonia spicata) form a green carpet across the site.

Herb Layer (0-2’)
The herb layer is dominated by Pennsylvania sedge
(Carex pensylvanica), and it forms a patch-dominant
carpet across the ground of the xeric woodland
community. Sub-dominant species that were very
common throughout the sample plot area were
poverty oatgrass (Danthonia spicata), small-fruited
panic grass (Dichanthelium dichotomum var.
dichotomum), dwarf cinquefoil (Potentilla canadensis),
Pennsylvania blackberry (Rubus pensilvanicus), and
hillside blueberry (Vaccinium pallidum).

Plate 65. Pale penstemon is common in the
Xeric Woodlands of Hedgerow, but it is
considered a rare species in the Central
Virginia Piedmont region. Photograph by Drew
Chaney.

Forming a strong presence and covering between 510% of the site each were an interesting bunch:
Spanish needles (Bidens bipinnatus), butterfly pea
(Clitoria mariana), creeping lespedeza (Lespedeza
repens), eastern pale beard-tongue (Penstemon
pallidus), elm-leaved goldenrod (Solidago ulmifolia),
and late purple aster (Symphyotrichum patens var.
patens).

Rounding off the elevated level species richness and
having less than 5% vegetative cover each, were
plantain-leaf pussytoes (Antennaria plantaginifolia), Bosc's panic grass (Dichanthelium boscii),
Godfrey's thoroughwort (Eupatorium godfreyanum), rattlesnake weed (Hieracium venosum),
summer bluets (Houstonia purpurea), wand lespedeza (Lespedeza violacea), chestnut oak
(Quercus montana), sweet goldenrod (Solidago odora), ebony spleenwort (Asplenium
platyneuron), Muhlenberg's sedge (Carex muhlenbergii), Swan's sedge (Carex swanii), violet
131 | P a g e

lespedeza (Lespedeza frutescens), Virginia-creeper (Parthenocissus quinquefolia), blue-stemmed
goldenrod (Solidago caesia), red maple (Acer rubrum), tree-of-heaven (Ailanthus altissima),
smooth rock cress (Boechera laevigata), pignut hickory (Carya glabra), redbud (Cercis
canadensis), striped wintergreen (Chimaphila maculata), round-leaf tick-trefoil (Desmodium
rotundifolium), American beech (Fagus grandifolia), crested false buckwheat (Fallopia cristata),
eastern redcedar (Juniperus virginiana), tuliptree (Liriodendron tulipifera), Japanese honeysuckle
(Lonicera japonica), smooth forked nailwort (Paronychia canadensis), Solomon's-seal
(Polygonatum biflorum), common cinquefoil (Potentilla simplex), black locust (Robinia
pseudoacacia), sassafras (Sassafras albidum), white-leaf greenbrier (Smilax glauca), deerberry
(Vaccinium stamineum), winter grape (Vitis vulpina), Virginia copperleaf (Acalypha virginica),
common ragweed (Ambrosia artemisiifolia), Oriental bittersweet (Celastrus orbiculatus),
common hackberry (Celtis occidentalis), Asiatic dayflower (Commelina communis), rough
flatsedge (Cyperus retrofractus), tick-trefoil sp. (Desmodium sp.), fireweed (Erechtites
hieraciifolius), pasture thoroughwort (Eupatorium saltuense), Torrey's thoroughwort
(Eupatorium torreyanum), American alumroot (Heuchera americana), Chinese lespedeza
(Lespedeza cuneata), Indian pipe (Monotropa uniflora), blackgum (Nyssa sylvatica), pokeweed
(Phytolacca americana), shortleaf pine (Pinus echinata), Virginia pine (Pinus virginiana), black
cherry (Prunus serotina), southern red oak (Quercus falcata), northern red oak (Quercus rubra),
eastern black nightshade (Solanum ptychanthum), eastern poison ivy (Toxicodendron radicans),
and slippery elm (Ulmus rubra).
Additional species documented in the herb layer of this community outside the plot were
broomsedge (Andropogon virginicus), devil's walking-stick (Aralia spinosa), common persimmon
(Diospyros virginiana), upland boneset (Eupatorium sessilifolium), low St. Andrew's-cross
(Hypericum hypericodes var. multicaule), Japanese stiltgrass (Microstegium vimineum), yellow
wood-sorrel sp. (Oxalis sp.), long-bristled smartweed (Persicaria longiseta), haircap moss sp.
(Polytrichum sp.), little bluestem (Schizachyrium scoparium), coralberry (Symphoricarpos
orbiculatus), and blunt-lobed woodsia (Woodsia obtusa).

Exotic Species
The most impactful exotic species in the herb layer is tree-of-heaven (Ailanthus altissima), but
even then it covered less than 2% of the total space. Even less common and mostly occurring as
single plant specimens were Japanese honeysuckle (Lonicera japonica), Oriental bittersweet
(Celastrus orbiculatus), Asiatic dayflower (Commelina communis), and Chinese lespedeza
(Lespedeza cuneata). These species will respond well to fire management, and even in the
absence of that disturbance regime we see no significant risk coming from them at this time.
Monitoring is warranted however, due to the high value and rarity of this community type.

High Fidelity Species
Only one species was restricted to this plot location - eastern black nightshade (Solanum
ptychanthum). However, 30 species were restricted to the xeric woodlands of Hedgerow. They
included several interesting grassland species like arrowhead rattlebox (Crotalaria sagittalis),
white thoroughwort (Eupatorium album), pasture thoroughwort (Eupatorium saltuense),
Torrey’s thoroughwort (Eupatorium torreyanum), woodland sunflower (Helianthus divaricatus),
and Small’s ragwort (Packera anonyma).
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Plate 66. Peering through the stunted trunks of pignut hickory, one can see field tech, Ezra Staengl, documenting
vegetative cover in the herb layer of this unique grassland.

Type Location Description 2 of 4. Sample Plot #HR04: Hickory Grassland East
Dominant Plant Descriptor: Carya glabra / Carex pensylvanica - Schizachyrium scoparium Dichanthelium spp. Woodland
Species Richness in Plot: 45 (44 native, 1 non-native)
Diversity Index (Shannon-Wiener): 3.61
Exotic Species Importance Value (IV) (Fleming): .02
Species Richness in Plant Community: 78 (74 native, 4 non-native)
Field Note/Summary, Survey Date September 20, 2018:
This woodland is distinctive in its simple composition of dominant species, which results in a
unique, aesthetically pleasing community unlike any that the surveyors have encountered before.
A major reason for this is that its canopy is comprised exclusively of stunted individuals of Carya
glabra, unlike the woodland to the west, which has Quercus montana as a co-dominant canopy
species. Shrubs in the plot are sparse, and are mostly small specimens of Carya glabra. Carex
pensylvanica forms extensive colonies throughout the herbaceous layer, and Schizachyrium
scoparium is also a dominant graminoid, especially in the northwest part of the plot. Several
species of Dichanthelium (dichotomum, commutatum, villosissimum, boscii) are omnipresent,
and Solidago odora, Symphyotrichum patens, Vaccinium pallidum, and Cyperus retrofractus
display patch-dominance in the herb layer as well. To the east, the community dissolves into a
basic oak-hickory forest, with patches of the community type appearing on rock outcrops and
ledges. Southwards, it quickly transitions to basic oak-hickory and then basic mesic forest as you
move downslope. A flatrock barren abuts the plot just to the north, and the rocky Quercus
montana/Carya glabra woodland of HR-03 lies about 30' west. This woodland is part of a large
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amalgamation of grassland types (large for the Ragged Mountains) that should be conserved as
one unit of land.

Physiography
The plot was positioned in the east half of representative location of a 1.1 acre xeric woodland,
and as far from the edges of that woodland as possible to maintain data integrity. Even though
the plot was in the same community example as the plot described above, it was located in a
place that had a different vegetative composition. The goal of having two plots was to capture
any variation that could end up informing the natural community diagnosis.
HR-04 was located on a south-facing slope above an extensive network of deep ravines close to
the north property line for the Hedgerow property, and about 1,750 feet south of I-64. The
elevation range for the plot location was about 884’ - 916’ but this community subtype covered
an elevation range of 844’ - 924’. The plot was positioned in the upper section of the side slope
on this hill. The landform at the plot location included rather convex-to-flat bedrock on the side
slope, and some rock talus and debris flow.
The exposed bedrock is of biotite-rich gneiss, and large flat blocks rest on the surface of the
bedrock in places, having been released from it at some point in the deep past through freezethaw action and a process known as spheroidal weathering. Organic matter and decaying wood
make up most of the non-bedrock ground surface, and lichens and mosses encrust nearly all
rocks, cracks, and tree trunks.
The nutrient rich soils are xeric to dry mesic, and very well-drained due to the rocky matrix and
slope. The slope in the plot is moderately steep, with the majority of the site being about a 3040% slope. There are occasional drops at rock faces and those generate tiny microclimates that
support variation in flora. The average angle of incline was ~15° and the aspect of the slope was
167° southeast.
Edaphic conditions restrict the ability of non-native exotic plants within the community type.
Evidence of fire was observed on the ground surface and in the soil samples that were collected.
Natural disturbance is common at this site. Edaphic conditions are extreme, leading to
premature tree falls and stunted growth. Thin veneers of soil slide off of rocks and trees get
blown down during storms due to their shallow roots. It would be worth coring a couple larger
pignut hickory trees from the even-aged clonal colony that dominates the woody component of
this site, as that could shed light on burn frequency, and possible historic deforestation.
The soils are dry-mesic and well-drained, and were sampled at 6 different locations within the
400 square meter plot. Like all other plot soil samples, the sub-samples were combined prior to
being assessed for 27 different chemical and physical variables. The results affirm the “acidic”
blend of species present at the site, and support the classification of an acidic-xeric woodland
community type. The pH of the soil is 4.6, and base saturation is also extremely low. Levels of
Calcium and Magnesium are far below the levels observed adjoining “Basic” spectrum
communities. The soil is technically a “Sandy Loam”, with high amounts of sand and silt relative
to clay. Despite the nutrient-poor soils of the site, species richness is fairly high. During your
review of the data below, take time to note the differences between this subtype and the others
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described in this section. The variety documented is a defining characteristic of Xeric Woodlands
throughout their range in Virginia.

Tree Canopy (21’-66’)
The upper canopy can barely be called “upper”
for its reduced stature. The entire set of
individuals belong to a single species - pignut
hickory (Carya glabra). There were 27
individuals in the plot, and the largest had a
diameter of 13.7 inches. The sparse cover of
this woodland canopy allows a great amount of
light to reach the ground. Outside the plot an
occasional chestnut oak (Quercus montana)
joins the hickory.

Plate 67. Elm-leaved goldenrod is prevalent among the
mosaic of grassland openings in the Xeric Woodlands of
HR04. Pignut hickory, chestnut oak sapling, deerberry,
and eastern redcedar occur as widely spaced individuals
in a stunted shrub layer.

Dropping down to the lower canopy we find
more of the same pattern, with pignut hickory
(Carya glabra) being in the plot, and
mockernut hickory (Carya tomentosa) and
chestnut oak (Quercus montana) adding to
species richness outside the plot. None of the
trees were cored at the site, but it is entirely
possible that many of the hickories are far
older than they appear. The soil conditions
would not support large stem woody growth,
and periodic fire and wind/ice events at the
exposed site would likely add to the stunted
growth.

Shrub Layer (2’-21’)
The shrub layer contains several saplings of the canopy species, pignut hickory (Carya glabra), as
well as a few scattered chestnut oak (Quercus montana), eastern redcedar (Juniperus
virginiana), and deerberry (Vaccinium stamineum).
Additional species form an important component in the community outside the sample plot
area, including devil's walking-stick (Aralia spinosa), dwarf hackberry (Celtis tenuifolia),
persimmon (Diospyros virginiana), tuliptree (Liriodendron tulipifera), and hillside blueberry
(Vaccinium pallidum).

Herb Layer (0-2’)
The herbaceous layer of this unique hickory grassland is dominated by Pennsylvania sedge
(Carex pensylvanica) and little bluestem (Schizachyrium scoparium). Other prevalent grasses and
sedges were variable panic grass (Dichanthelium commutatum var. commutatum), small-fruited
panic grass (Dichanthelium dichotomum var. dichotomum), rough flatsedge (Cyperus
retrofractus), and Bosc's panic grass (Dichanthelium boscii). Poverty oatgrass (Danthonia
spicata), autumn bentgrass (Agrostis perennans), ribbed sedge (Carex virescens), and white135 | P a g e

haired panic grass (Dichanthelium villosissimum var. villosissimum) are scattered throughout the
site in low numbers. These 10 graminoid species occur as a patch-dominant mosaic, with
prevalence depending upon niche conditions such as sun exposure and localized edaphic stress.
Joining the grassland blend in reasonably high numbers were stunted examples of hillside
blueberry (Vaccinium pallidum) and deerberry (Vaccinium stamineum), and one fern species ebony spleenwort (Asplenium platyneuron).
Growing in the verdant carpet of graminoids were an interesting mix of forbs, shrubs, and tree
seedlings. The most prevalent of them were low St. Andrew's-cross (Hypericum hypericoides var.
multicaule), sweet-scented goldenrod (Solidago odora), and late purple aster (Symphyotrichum
patens).
Occurring in fewer numbers, but still fairly widespread (1-2% cover), were plantain-leaf
pussytoes (Antennaria plantaginifolia), smooth rock cress (Boechera laevigata), pignut hickory
(Carya glabra), hairy bedstraw (Galium pilosum), summer bluets (Houstonia purpurea), dwarf
cinquefoil (Potentilla canadensis), and white-leaf greenbrier (Smilax glauca).
22 additional species were documented, but these each covered less than 1% of the ground
surface. They were striped wintergreen (Chimaphila maculata), butterfly-pea (Clitoria mariana),
downy milkpea (Galactia volubilis), hairy hawkweed (Hieracium gronovii), eastern redcedar
(Juniperus virginiana), Indian pipe (Monotropa uniflora), Small's ragwort (Packera anonyma),
smooth forked nailwort (Paronychia canadensis), Solomon's-seal (Polygonatum biflorum),
common cinquefoil (Potentilla simplex), chestnut oak (Quercus montana), red maple (Acer
rubrum), fireweed (Erechtites hieraciifolius), American alumroot (Heuchera americana), tuliptree
(Liriodendron tulipifera), Virginia-creeper (Parthenocissus quinquefolia), oak sp. (Quercus sp.),
black oak (Quercus velutina), black locust (Robinia pseudoacacia), slippery elm (Ulmus rubra),
and winter grape (Vitis vulpina). The only non-native species observed in the plot was tree-ofheaven (Ailanthus altissima), growing as a few scattered and stunted seedlings.
30 additional species were observed outside the sample plot in this Acidic Woodland variant.
Included were Virginia copperleaf (Acalypha virginica), common ragweed (Ambrosia
artemisiifolia), devil's walking-stick (Aralia spinosa), Spanish needles (Bidens bipinnata), rock
spikemoss (Bryodesma rupestre), Oriental bittersweet (Celastrus orbiculatus), redbud (Cercis
candensis), Asiatic dayflower (Commelina communis), arrowhead rattlebox (Crotalaria
sagittalis), slender-stemmed panic grass (Dichanthelium acuminatum var. fasciculatum),
northern crabgrass (Digitaria sanguinalis), Godfrey's thoroughwort (Eupatorium godfreyanum),
Torrey's thoroughwort (Eupatorium torreyanum), American beech (Fagus grandifolia), crested
false buckwheat (Fallopia cristata), American pennyroyal (Hedeoma pulegioides), spotted St.
John's-wort (Hypericum punctatum), wand lespedeza (Lespedeza violacea), southern yellow
wood-sorrel (Oxalis dillenii), eastern pale beard-tongue (Penstemon pallidus), marsh-pepper
smartweed (Persicaria hydropiper), Virginia pine (Pinus virginiana), black cherry (Prunus
serotina), northern red oak (Quercus rubra), smooth sumac (Rhus glabra), common dewberry
(Rubus flagellaris), sassafras (Sassafras albidum), blue-stemmed goldenrod (Solidago caesia),
elm-leaved goldenrod (Solidago ulmifolia), and blunt-lobed woodsia (Woodsia obtusa).

136 | P a g e

Exotic Species
The only exotic species documented in the plot was tree-ofheaven (Ailanthus altissima). The lack of exotic species, in
combination with the strictly adapted set of native flora,
make this site a truly remarkable natural resource for the
County of Albemarle. Scattered individuals of Oriental
bittersweet (Celastrus orbiculatus), Asiatic dayflower
(Commelina communis), and northern crabgrass (Digitaria
sanguinalis) were found in the community outside the plot,
but, in their struggle to survive in the extreme edaphic
conditions, do not to present much of an issue.

High Fidelity Species
Species that were strictly affiliated with the community
variant found at plot HR-04 were arrowhead rattlebox
(Crotalaria sagittalis) and (Dichanthelium acuminatum var.
Plate 68. Arrowhead rattlebox
fasciculatum). A total of 30 species were restricted to the
(Crotolaria sagittalis) was observed
Xeric woodlands of Hedgerow, including white thoroughwort only at the location of plot HR04.
Photograph by Ezra Staengl.
(Eupatorium album), pasture thoroughwort (Eupatorium
saltuense), Torrey’s thoroughwort (Eupatorium torreyanum), and woodland sunflower
(Helianthus divaricatus).
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Plate 69. Bedrock is a dominant force at this north-sloping variant of the Acidic Woodland. The variation observed at this
location is at a higher elevation than other examples, and it supports a “montane” blend of species, including species such as
dwarf spiraea.

Type Location Description 3 of 4. Sample Plot #HR10:
North Facing Outcrop Woodland
Dominant Plant Descriptor: Quercus montana /
Chionanthus virginicus - Quercus rubra / Vaccinium
pallidum - Spiraea corymbosa - Polypodium
virginianum Woodland
Species Richness in Plot: 56 (51 native, 5 non-native)
Diversity Index (Shannon-Wiener): 3.83
Exotic Species Importance Value (IV) (Fleming): .08
Species Richness in Plant Community: 71 (64 native,
7 non-native)

Plate 70. Common polypody is typically associated with
rocks, but at this site it also grows in the coarse matrix of
chestnut oak bark.

Field Note/Summary, Survey Date September 17,
2019:
This example of the Xeric Woodland community is
unique and restricted to a small, north-facing upper
slope at Hedgerow. No other examples of this subtype
are known in the Ragged Mountains. Plot was
situated in the middle of the community, and
elongated in-line with a northbound strand of exposed
bedrock. Some physiographic variation occurs in the
community, with long strips along both the east and
west margins having less exposed bedrock, and
significant areas of expansive bedrock exposure
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toward the center. The herbaceous layer shifts accordingly, with woodland species being more
present in the margins and lithophytes being restricted to the center. The plot captures some of
this variation, but was intended to be representative of the bedrock-dominated portion of the
wider community. The canopy is noticeably more stunted and open along the outcrop strand
than in the surrounding forest. The canopy is dominated by a few stunted, old-growth Quercus
montana and lesser amounts of Carya ovalis and Quercus rubra. Acer rubrum occurs sparingly in
the plot, and Fraxinus americana grows in the lower canopy outside the plot. Nine species occur
in the shrub layer, with Chionanthus virginicus being dominant and Quercus rubra being
subdominant (but having the largest d.b.h.'s compared to all of the other shrubs.) The defining
character of the community is an odd mixture of acidophiles and calciphiles. This is readily visible
in the shrub layer, with Celtis tenuifolia, Fraxinus americana, and Cercis canadensis occurring
with Quercus montana above, and a preponderance of Spiraea corymbosa and Vaccinium
pallidum below. Chionanthus and Polypodium get in on the action, as do Chimaphila maculata,
Lespedeza frutescens, and Eupatorium godfreyanum. We've not seen such a great melting pot in
the Raggeds. Below the sparse canopy and open shrub layer are 54 species within the plot. The
co-dominant species are Spiraea corymbosa, Vaccinium pallidum, and Polypodium virginianum.
Parthenocissus quinquefolia, Agrostis perennans, Dryopteris marginalis, Rosa carolina, and Carex
pensylvanica are common. The uncommon and locally distributed species, Penstemon pallidus,
occurs sparingly. Several trees in the community had enough texture in their bark matrix to
support epiphytes (ferns). Along the west margin, particularly downslope, the community meets
a Quercus-Kalmia forest, and to the east a Basic Oak-Hickory Forest joins our outcrop woodland.
In that forest, and along the ridge to the east, a thick redbud shrub woodland reaches over the
hillcrest. To the south the community is cut by an old road before transitioning to a heavily
impacted mafic barren/basic ash-hickory woodland complex. The hollow below supports a series
of springs and a rich Basic Mesic Forest vegetative assemblage. This diversity of community
types reaching around this outcrop woodland likely influences the species richness in our plot.
The community occupies rocky terrain in a small area that effectively joins all the larger
communities of the forest. The forest age in the community and heath below is estimated to be
between 120 and 160 years.
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Physiography
The sample plot was positioned just off a south
ridgeline of the Hedgerow property on a northfacing slope with a preponderance of exposed
bedrock. The location is about ~2250' south of
I-64. HR-10 was located above an extensive
northeast trending network of deep ravines,
and the ravine below the plot extends to the
location of the Lewis Farm site (HCR-001).
The elevation range for the plot location was
about 978’ - 992’ but this community subtype
covered an elevation range of 944’ – 1,000’.
The plot was positioned in the upper section of
the side slope on this hill and upon an extensive
bedrock outcropping. The landform at the plot
location included rather steep and blocky
bedrock on the side slope, and some rock talus
and debris flow below. The exposed bedrock is
of biotite-rich gneiss, and some areas appear to
be more recently exposed due to tree falls. It is
Plate 71. This acidic woodland is rooted on steep terrain often the case in rocky woodlands of the
that reaches up to the 1,000’ elevation mark. The 75%
Ragged Mountains that the bedrock exists as a
slope, north aspect, and acidic soil chemistry support a
matrix of varied lichen development, since
community type that is unique in the region.
various portions of the bedrock have had more
or less time to develop vegetation after a root mat is uplifted during treefalls. Nutrient rich soils
topple and slide with time, and become trapped in small pockets in the steep and blocky
outcrop strand. The nutrient-rich soils are xeric to dry mesic, and very well-drained due to the
rocky matrix and slope. The slope in the plot is very steep, with the majority of the site being
about a 75% slope. There are frequent drops at rock faces and those generate tiny
microclimates that support variation in flora. The average angle of incline was ~25° and the
aspect of the slope was 2° north.
Natural disturbance is common at this site. Large flat boulders had been flipped the day prior to
survey, presumably by black bear. Edaphic conditions are extreme, leading to premature tree
falls and stunted growth. Thin veneers of soil slide off of rocks and trees get blown down during
storms due to their shallow roots. Exotic species are infrequent but do occur in association with
natural disturbance.
The soils are xeric to dry-mesic and very well-drained. They were sampled at 6 different
locations. The samples were combined, and then assessed for 27 different chemical and physical
variables. The soil is acidic, at 4.5 pH, and organic matter and nitrogen release are higher than
observed at any other plot location at Hedgerow. Despite the exchange capacity being elevated,
base saturation is extremely low and levels of Calcium and Magnesium are far below the levels
observed in adjoining “Basic” spectrum communities. Aluminum and zinc content are high
enough to have a selective influence on the vegetative assemblage (in combination with pH and
exchange capacity). The soil is technically a “Sandy Loam” and it contained more silt than the
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other 14 sample areas at Hedgerow. The unique conditions of this sample location translate to a
unique Xeric Woodland vegetative assemblage. The description below highlights a mix of flora
that is found in no other part of the study area.

Tree Canopy (21’-66’)
The upper canopy is greatly reduced thanks to edaphic stress (harsh soil conditions). The tree
canopy is diffuse and open, but contains several substantial old trees. Included are several
stunted and gnarly chestnut oak (Quercus montana) trees. Joining those in fewer numbers are
smaller examples of northern red oak (Quercus rubra) and red hickory (Carya ovalis) reaching
into the reduced canopy.
The lower canopy supports chestnut oak (Quercus montana), red hickory (Carya ovalis), and a
few small saplings of red maple (Acer rubrum). White ash (Fraxinus americana) was the only
additional lower canopy species observed outside the plot.

Shrub Layer (2’-21’)
The shrub layer provides a unique set of
flora, and creates a relatively unique mix for
the study area. It is rather open, and the
shrubs are widely spaced thanks to the
influence of the bedrock. The dominant
shrub in the plot is fringetree (Chionanthus
virginicus), and it occurs as large, multistemmed specimens with significant
reaching/sprawling crowns. This is the best
location on the property to observe
fringetree.
Northern red oak (Quercus rubra) and
chestnut oak (Quercus montana) saplings
are frequent in the shrub layer as well.
Dwarf hackberry (Celtis tenuifolia), white
ash (Fraxinus americana), black raspberry
(Rubus occidentalis), redbud (Cercis
canadensis), and hillside blueberry
(Vaccinium pallidum) were the additional
native shrubs in the plot. The non-native
species, wineberry (Rubus phoenicolasius),
occurred sparingly, with only 3 stems noted. Plate 72. Fringe tree, dwarf hackberry, redbud, and hillside

blueberry combine to create a blend of flora reminiscent of a
Northern Piedmont hardpan forest.

Outside the plot we added devil's walkingstick (Aralia spinosa), red hickory (Carya ovalis), an unidentified hawthorn (Crataegus sp.),
deerberry (Vaccinium stamineum), and maple-leaved viburnum (Viburnum acerifolium).
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Herb Layer (0-2’)
Much like the shrub layer, the herbaceous layer
is wholly unique to this location in the study
area. The most common species growing on the
rocky substrate of this community type are the
acidophiles, common rockcap fern (Polypodium
virginianum), dwarf spiraea (Spiraea corymbosa),
and hillside blueberry (Vaccinium pallidum).
Virginia-creeper (Parthenocissus quinquefolia) is
prevalent and forms small cascades of
vegetation over the bedrock, and autumn
bentgrass (Agrostis perennans) and Pennsylvania
sedge (Carex pensylvanica) create a grassland
component in areas that have a thin veneer of
soil. Marginal wood fern (Dryopteris marginalis)
and seedlings of white ash (Fraxinus americana)
emerge from small soil pockets in the rock.
A large group of species occur in relatively equal
amounts in the 1-2% vegetative cover range.
Plate 73. Dwarf spiraea forms a prominent part of the
They are short-stalk copperleaf (Acalypha
herb layer that makes this woodland unique among all
gracilens), garlic mustard (Alliaria petiolata), wild
other habitats in the study area.
columbine (Aquilegia canadensis), Spanish
needles (Bidens bipinnata), smooth rock cress (Boechera laevigata), Oriental bittersweet
(Celastrus orbiculatus), poverty oatgrass (Danthonia spicata), Bosc's panic grass (Dichanthelium
boscii), crested false buckwheat (Fallopia cristata), summer bluets (Houstonia purpurea), violet
lespedeza (Lespedeza frutescens), pale beard-tongue (Penstemon pallidus), chestnut oak
(Quercus montana), northern red oak (Quercus rubra), Carolina rose (Rosa carolina), black
raspberry (Rubus occidentalis), and deerberry (Vaccinium stamineum). Occurring in lesser
amounts (<1%) are red maple (Acer rubrum), plantain-leaf pussytoes (Antennaria
plantaginifolia), spikenard (Aralia racemosa), devil's walking-stick (Aralia spinosa), ebony
spleenwort (Asplenium platyneuron), pignut hickory (Carya glabra), common hackberry (Celtis
occidentalis), dwarf hackberry (Celtis tenuifolia), redbud (Cercis canadensis), striped wintergreen
(Chimaphila maculata), Asiatic dayflower (Commelina communis), Ashe's panic grass
(Dichanthelium commutatum var. ashei), burnweed (Erechtites hieraciifolius), Godfrey's
thoroughwort (Eupatorium godfreyanum), forest bedstraw (Galium circaezans), American
alumroot (Heuchera americana), eastern redcedar (Juniperus virginiana), tuliptree (Liriodendron
tulipifera), rock muhly (Muhlenbergia sobolifera), pokeweed (Phytolacca americana), Solomon'sseal (Polygonatum biflorum), wineberry (Rubus phoenicolasius), sassafras (Sassafras albidum),
and blunt-lobed woodsia (Woodsia obtusa). A single specimen each of five species added to the
richness in the plot - tree-of-heaven (Ailanthus altissima), American pennyroyal (Hedeoma
pulegioides), pinesap (Hypopitys monotropa), black cherry (Prunus serotina), and winter grape
(Vitis vulpina).
An additional 14 species were noted in the herb layer outside the sample plot. They were downy
serviceberry (Amelanchier arborea), Swan's sedge (Carex swanii), small-fruited panic grass
(Dichanthelium dichotomum var. dichotomum), downy milkpea (Galactia volubilis), witch-hazel
(Hamamelis virginiana), Japanese honeysuckle (Lonicera japonica), smooth forked nailwort
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(Paronychia canadensis), long-bristled smartweed (Persicaria longiseta), common dewberry
(Rubus flagellaris), Pennsylvania blackberry (Rubus pensilvanicus), white-leaf greenbrier (Smilax
glauca), blue-stemmed goldenrod (Solidago caesia), poison ivy (Toxicodendron radicans), and
maple-leaved viburnum (Viburnum acerifolium).
Conditions were right in a few locations for fern species to grow in the crevices of the bark of
large trees. While they aren’t typically considered epiphytic species, rockcap fern, Christmas
fern, marginal woodfern, and ebony spleenwort were observed growing well above grade,
rooted in the deep bark crevices of north-facing trunks of chestnut oak.

Exotic Species
Even though the exotic species were minimal compared to what is seen on most landscapes in
the project area, some do present a risk. The primary species of concern is wineberry (Rubus
phoenicolasius), as it tends to reduce diversity sharply anywhere it grows. While it will have a
hard time establishing at this location due to the nutrient-poor, acidic soils, it could completely
take over any deep pockets of soil associated with this rocky community type. Other species
that were noted in the plot were garlic mustard (Alliaria petiolata), Oriental bittersweet
(Celastrus orbiculatus), Asiatic dayflower (Commelina communis), and tree-of-heaven (Ailanthus
altissima). Current vegetative cover for these species is low, and thus time is of the essence for
arresting their potential expansion at this site.
High Fidelity Species
Though it hasn’t been documented anywhere else in the Ragged Mountains to date, dwarf
spiraea (Spiraea corymbosa) is common in this xeric woodland. While it is common in the
mountains, this plant is infrequent in the Piedmont region and is typically restricted to northfacing hills, cliffs, and monadnocks. There are likely fewer than 5 locations in all of the Ragged
Mountains that support this species.
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Plate 74. The final sub-variant of Xeric Woodlands quantified in the study area has step-like shelves of bedrock, a
significant ground cover of mosses, and a canopy dominated by pine, hickory, and cedar. In the upper left, Drew
Chaney inspects the crevices in the rock for unique flora such as common hairsedge (Bulbostylus capillaris).

Type Location Description 4 of 4. Sample Plot #HR14: South Pine Woodland
Dominant Plant Descriptor: Pinus virginiana - Carya glabra / Juniperus virginiana / Rubus
cuneifolius / Schizachyrium scoparium Woodland
Species Richness in Plot: 52 (45 native, 7 non-native)
Diversity Index (Shannon-Wiener): 3.83
Exotic Species Importance Value (IV) (Fleming): .15
Species Richness in Plant Community: 65 (56 native, 9 non-native)

Field Note/Summary, Survey Date September 30, 2019:
The vegetation being sampled is unique to this southwest slope at the Hedgerow tract and is
characterized by an open, low canopy, Rubus cuneifolius thickets (recent county record species),
Schizachyrium scoparium dominated grasslands, open pavements of bedrock, and a significant
non-vascular cover. The community has an "acidic" bent and a significant amount of pine. The
ground is littered with decaying wood. The plot location is centered on the community in a
representative location. The edges provide some variation as the canopy rises and closes to form
the surrounding forest. The upper canopy is stunted, open, and continually dropping out. The
tallest trees are about 45' tall, and consist of Pinus virginiana and Carya glabra. A sparse lower
canopy is made up of a few Juniperus virginiana and Pinus virginiana, and the shrub layer is best
described as a patch dominant mosaic, with Rubus cuneifolius being most prevalent, and
Juniperus virginiana being sub-dominant. A rather even mix of an additional 8 species occurs in a
scattered fashion in association with niches. Quercus montana, Pinus echinata, and Amelanchier
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arborea are additional species observed outside the plot. The herb layer is dominated by
Schizachyrium scoparium, Erechtites hieracifolius, Commelina communis, Cunila origanoides,
and several Carex species. Mosses make up a significant portion of the forest floor. An
occurrence of the county record Digitaria sanguinalis occurs within the plot. A notable
occurrence of Bulbostylis capillaris is located just outside of the plot. The community transitions
to Acidic Oak-Hickory upslope, Basic Oak-Hickory Forest downslope, Basic Ash-Hickory toward
the north, and Mixed Oak Heath toward the south. Surficial bedrock greatly influences floristic
tendency on this larger SW facing landform, creating a very complex mix of basic and acidic
woodland communities and niches. They often interweave and integrate, but also create
distinctly recognizable blends. A stream exits the ravine that is below the plot, about 150' away.
Before flowing south, it plummets off a slight escarpment, exposing bare rock. The top of the
dropoff is at a terminus on the land that sends a strand of boulders and outcrops over the
surface. This geologic anomaly is what contributes to the unique physiography of the woodland
at HR-014. The age of the oldest components of this woodland are probably not more than 120140 years because the extreme edaphic conditions guarantee high turnover.

Physiography
This sample plot was placed about 1,750' north of Rte. 29, on a rocky, west-facing mid-slope up
a shallow ravine, north of an open field next to Moores Creek, and 1,500' NE of the Fern Hill
Trust Property building at 1370 Monacan Trail.
The elevation range for the plot location was about 785’ - 800’, making it the lowest elevation
sample of this community type in the study area. This community example covers about 1.25
acres and an elevation range of about 745’ – 845’.
The plot was positioned in the midslope of the hill, and upon an extensive bedrock outcrops.
The land is steep and characterized by step-like bedrock sheets as well as talus piles. About 6070% of the ground cover is bedrock, boulders, and cobbles, and frequently covered with a
carpet of moss and lichens. Organic matter covers about 25% of the site, and decaying logs
create a cross-hatch pattern that covers about 15%. The exposed bedrock is classic Ragged
Mountain biotite-rich gneiss. The nutrient-rich soils form thin veneers on flat rocks and fill
pockets and seems. Those soils are xeric to dry-mesic, sandy, and very well-drained in most
places. Some examples of shallow dish-like divots in the bedrock are poorly drained and support
species that can tolerate hot and dry conditions and temporary inundation. The slope in the plot
is somewhat steep, with the majority of the site being between 16-30% slope. The average angle
of incline was ~20° and the aspect of the slope was 224° southwest.
Natural disturbance is common at this site. Edaphic conditions are extreme, leading to
premature tree falls and stunted growth. Thin veneers of soil slide off of rocks and trees get
blown down during storms due to their shallow roots. Because of the continual natural
disturbance the community exists in a perpetual state of early-to-middle succession, thereby
rendering it climax grassland/shrubland. Exotic species are infrequent but do occur in
association with natural disturbance. Fire exclusion and exotic species combine to put this
habitat at risk. Fuel buildup is very high at this site and could result in an overly hot fire and
local extinction event for many flora. Periodic fire, by way of prescription, is recommended for
long term management.
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The soils are xeric to dry-mesic and very well-drained. As with the other Xeric Woodland
investigations, 6 different locations were sample to capture soil variety, and the samples were
combined, and then assessed for 27 different chemical and physical variables. The soil is
unusually Acidic, at 4.1 pH, and organic matter and nitrogen release are high. Base saturation is
extremely low and aluminum and zinc are high enough to have a selective influence on the
vegetative assemblage (in combination with pH and exchange capacity). The soil is classified as a
“Sandy Loam” and it was made mostly of sand and silt. The unique conditions of this sample
location translate to a unique Xeric Woodland vegetative assemblage. Of all those observed in
the study area, this one is permanently arrested in the youngest state of grassland-to-forest
succession.

Tree Canopy (21’-66’)
The canopy of this example of the xeric woodland community type at Hedgerow is very stunted
and open. Only five trees of Virginia pine (Pinus virginiana) and pignut hickory (Carya glabra)
form a broken overstory that reaches no more than 50 feet high. While various human activities
in the past may have reduced the number of old large trees at this site, we suspect it has always
had an open character due to the bedrock-dominant substrate. Outside the plot chestnut oak
(Quercus montana) joins the Virginia pine and pignut hickory.
The lower canopy only had three trees in it, including eastern redcedar (Juniperus virginiana)
and Virginia pine (Pinus virginiana). Outside the plot we also observed occasional mockernut
hickory (Carya tomentosa), chestnut oak (Quercus montana). All trees are stunted in growth,
and none of them have typical old growth characteristics. Were the edaphic stresses any greater
than they are, we’d have a grassland closer to a barren, prairie, or savanna class.

Plate 75. The dominant species in the shrub layer is
county record, sand blackberry (Rubus cuneifolius). The
leaves have a round appearance, being widest near the
middle of the blade, and are densely white-tomentose
beneath. Photograph by Emily Luebke.

Shrub Layer (2’-21’)
The shrub layer is simple, and interesting. The
primary constituent is the County record,
sand blackberry (Rubus cuneifolius). This
species occurs here, as well as along Moores
Creek in the south end of the study area.
Eastern redcedar (Juniperus virginiana) is subdominant. Occurring in fewer numbers still
are wineberry (Rubus phoenicolasius), devil's
walking-stick (Aralia spinosa), Pennsylvania
blackberry (Rubus pensilvanicus), Oriental
bittersweet (Celastrus orbiculatus), deerberry
(Vaccinium stamineum), and saplings of pignut
hickory (Carya glabra), tulip-tree (Liriodendron
tulipifera), Virginia pine (Pinus virginiana), and
sycamore (Platanus occidentalis).

Outside the plot we documented seedlings of shortleaf pine (Pinus echinata), chestnut oak
(Quercus montana), and an unidentified serviceberry (Amelanchier sp.) in the shrub layer.
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Herb Layer (0-2’)
The herbaceous layer is a true grassland, with little bluestem (Schizachyrium scoparium) and an
unidentified sedge being dominant throughout (unfortunately the sedge was not identifiable at
the time of survey). Burnweed (Erechtites hieraciifolius) was prevalent throughout as well, and
the exotic species, Asiatic dayflower (Commelina communis), is very common in the sample
area.
Occurring in between 2-5% of the study area were Spanish needles (Bidens bipinnata), common
dittany (Cunila oreganoides), poverty oatgrass (Danthonia spicata), Ashe's panic grass
(Dichanthelium commutatum var. ashei), northern crabgrass (Digitaria sanguinalis), eastern
redcedar (Juniperus virginiana), Japanese stiltgrass (Microstegium vimineum), Virginia-creeper
(Parthenocissus quinquefolia), long-bristled smartweed (Persicaria longiseta), sand blackberry
(Rubus cuneifolius), hillside blueberry (Vaccinium pallidum), and deerberry (Vaccinium
stamineum).
Species that were less abundant, but still greater than 1%, were Broomsedge (Andropogon
virginicus), an unidentified sedge (Carex sp. 2), pineweed (Hypericum gentianoides), Virginia
pepperweed (Lepidium virginicum), Virginia pine (Pinus virginiana), chestnut oak (Quercus
montana), black oak (Quercus velutina), white-leaf greenbrier (Smilax glauca), coralberry
(Symphoricarpos orbiculatus), and blue-curls (Trichostema dichotomum).
There were many species that were uncommon in the herb layer at this site, and often occurred
as a single specimen. Included were red maple (Acer rubrum), starved panic grass
(Dichanthelium depauperatum), American beech (Fagus grandifolia), downy milkpea (Galactia
volubilis), low St. Andrew's cross (Hypericum hypericoides var. multicaule), blackgum (Nyssa
sylvatica), pokeweed (Phytolacca americana), dwarf cinquefoil (Potentilla canadensis), poison
ivy (Toxicodendron radicans), an unidentified serviceberry (Amelanchier sp.), small-fruited panic
grass (Dichanthelium dichotomum var. dichotomum ), an unidentified panic grass
(Dichanthelium sp. 1), round-fruited panic grass (Dichanthelium sphaerocarpon), an unidentified
hawkweed (Hieracium sp.), gray goldenrod (Solidago nemoralis), and winter grape (Vitis
vulpina).
Adding to the tally of species, and growing outside the sample plot, were tree-of-heaven
(Ailanthus altissima), plantain-leaved pussytoes (Antennaria plantaginifolia), common hairsedge
(Bulbostylis capillaris), butterfly-pea (Clitoria mariana), variable panic grass (Dichanthelium
commutatum var. commutatum), lacegrass (Eragrostis capillaris), Godfrey's thoroughwort
(Eupatorium godfreyanum), white ash (Fraxinus americana), beefsteak plant (Perilla frutescens),
black cherry (Prunus serotina), and sweet everlasting (Pseudognaphalium obtusifolium).

Exotic Species
Exotic species were fairly common in this example of the xeric woodlands, but much like the
other examples at Hedgerow, they struggle to take a foothold due to the extreme edaphic
conditions. The most common exotic species observed was Asiatic dayflower (Commelina
communis). It covered between 5-10% of the site. We often see this phenomenon at sites with
southerly exposure and pavements of bedrock, and were conditions more in the base spectrum
and the landscape presenting an easterly aspect, we would expect to see its native cousin, erect
dayflower (Commelina erecta). Being co-subdominant in the 2-5% vegetative cover range were
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northern crabgrass (Digitaria sanguinalis), Japanese stiltgrass (Microstegium vimineum), longbristled smartweed (Persicaria longiseta), and wineberry (Rubus phoenicolasius). All of these
species occur as small patches associated with pockets of deeper soil on the bedrock of the site,
and the latter (the wineberry) tends to be associated with disturbed rocky areas. Oriental
bittersweet (Celastrus orbiculatus) and Coralberry (Symphoricarpos orbiculatus) are scattered
throughout the site, but uncommon. Neither present a serious threat in this nutrient-poor
setting, and especially with a management strategy that includes prescribed burns.

High Fidelity Species
This study area had a high number of high fidelity species, with six grassland species growing
here and nowhere else at the Hedgerow property. The unique conditions of the site (especially
the open canopy and westerly exposure) create strong grassland conditions. While the
classification of the plant community is “woodland”, many parts of it exist as small patches of
barren, prairie, and savanna. The site-restricted species included common hairsedge
(Bulbostylus capillaris), growing in small soil pockets on flatrock. Common dittany (Cunila
origanoides) is indeed, common at this location, and grows along the up-hill margin of the site.
Growing in full sun and on thin veneers of soil in association with little bluestem were roundfruited panic grass (Dichanthelium sphaerocarpon), pineweed (Hypericum gentianoides), gray
goldenrod (Solidago nemoralis), and blue-curls (Trichostema dichotomum).
In all the examples of this Xeric Woodland community, 30 species were restricted to this type.
Only the Basic Mesic Forests contained more habitat-strict species, but even then the
comparison is not fair. Those forests cover nearly 75 acres, while the xeric woodlands combine
to cover less than 4 acres. This makes the xeric woodlands the best place to go see unique
species, as they are highly concentrated and relatively easy to find.

Condition (HR03, HR04, HR10, HR14)
The overall condition of the nearly 4 acres of Xeric Woodlands of the Hedgerow study area
should be characterized as stable, but at risk. As I have already described, there are many facets
that make this community type a conservation priority in the Piedmont Region, but also in the
Ragged Mountains. Its rarity and reduced size puts it at great risk, as it can be exterminated
quickly with little effort. As is often the case, the greatest risk to these sites are development,
trampling, fire exclusion, and associated invasion and establishment of resilient exotic species.
In-so-far as the Hedgerow Property is concerned development is risk only from the standpoint of
park planning and use. Trails, kiosks, benches, and other components impose localized
disturbance on the soil, and this should be avoided at all costs in close proximity to the Xeric
Woodland sites. These facets increase access, and while it is tempting to use the open canopy as
a ‘viewshed’ destination, that sort of planning often leads to unintended use. Rock climbing and
off-trail rambles can have a significant impact on all sites at the Hedgerow tract that have
significant rock outcrops. Care must be taken to avoid providing access to those examples that
are in association with top priority conservation sites.
Fire exclusion is the biggest long-term threat for the woodlands of the park. The extremely high
diversity seen in them will continue on a downward spiral so long as fire is excluded. The canopy
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Plate 76. The xeric woodlands support a diverse array of reptiles, including the little brown skink (Scincella
lateralis). Hedgerow is the county record location for this species.

of the forest around the open sunny woodlands is in the process of engulfing these sites, and as
that canopy reaches from the edge and closes over the grassland areas, those species that
require grassland conditions will wink out. The net species richness and biodiversity of the
property would plummet, and the forest would lose its diverse structure and unique character.
Fire exclusion is one of those indirect human impacts, and it is counterintuitive in light of the
age of Smokey the Bear. Ecologists now understand that the fire prevention campaign was
horribly misled, and Smokey the Bear is now a staunch advocate for introducing fire at natural
intervals to all landscapes that would, and should, have it. In the context of the Piedmont region
of Central Virginia, the lack of unfettered, untamed, periodic fire may be the second largest
contributor to the loss of habitat diversity and species variety (the first being agriculture). It’s
actually amazing that we’ve managed to exclude it, as it was a significant force in the region for
more than 10,000 years. As a result, grasslands were a dominant signature of the region. This
pattern is visible on many maps created by 17th century explorers. “Savanae” was dominant in
the Charlottesville area and natural fire interval modeling maps suggest that prairies and
savannas were prevalent from Charlottesville to the Blue Ridge to the west, and to the fall line
at Richmond in the east.
While exotic species are minimal at the site, the risk they pose is fairly high anywhere
disturbance is had. If park planning results in small nodes of disturbance, from trails, benches,
signs, or other features, those locations will recruit for wineberry, stiltgrass, crabgrass, and the
other non-native invasive species mentioned in this section. These small locations will constitute
a collective distribution function that will threaten open sites perpetually moving forward. With
this in mind, great care should be taken to keep trails away from all healthy grassland spectrum
sites at Hedgerow (barrens, xeric woodlands), and any education-based spur trails that do
149 | P a g e

approach them must be designed with great care. Gratefully the rocky ground and grassland
vegetation in these areas present opportunities to create footpaths in a way that do would not
require ground disturbance.
An interesting result of the continual process of natural disturbance and harsh soil conditions is
that mosses and lichens are common. They form carpets and mounds in places, and offer a
showcase of species that are adapted to full-sun, xeriscapes – not a setting typically thought of
as supporting mosses. Included are the wondrous grimmia dry-rock moss (Grimmia laevigata)
and Medusa moss (Hedwigia ciliata), both of which transform to tight, dark-colored
encrustations during hot and dry periods, and back to verdant lush carpets during a single rain.
The light green mounding species, white moss (Leucobryum albidum) and pincushion moss
(Leucobryum glaucum) create unusually large heaps below flatrock shelves in at least two
locations in the study area. Oak haircap moss (Polytrichastrum ohioense) creates extensive mats
over bedrock (particularly at the HR14 sample site).
The age of the canopy in the Xeric Woodlands of the Ragged Mountains tends to be surprisingly
old. In fact, these sites, rare and widely scattered, have demonstrated their tendency to harbor
old growth remnants of both canopy and herb layer (assessed with tree coring in other parts of
the Ragged Mountains). We hypothesize based on the simple, stunted, and open structure of
the canopy, as well as occasional tree core samples, that virgin/old growth woodland occurs in
some areas, often hiding in plain view. Even the smaller trees of oak and hickory can be of great
age. A core sample from a small hickory (5 inch core sample) in the HR-14 sample area produced
124 growth rings. The tree had a diameter of only 10 inches, and the number of annual rings in
that small space is a testament to the harsh growing conditions of the site. In that core sample
we also observed evidence of fire at years 1931 and 1973. Even on a landscape managed for the
exclusion of fires, these sites may have burned every 40-50 years. In a natural setting not
suppressed by the activity of modern humans, one may expect that interval to be in the 5-10
year range for these sites.
While we are in the habit of associating the phrase “old growth” with forests, it should also be
equally applied to climax grasslands (including the types observed in the study area - woodlands
and barrens). While it is relatively easy to identify a 500 year old forest, it can be hard for the
average person to recognize (and value) a 3,000 year old grassland. Humans, by way of needing
to see the world in light of one’s-self, are size-biased, and tend to value the bigger and showier
plants over the small ones. This self-centered, egocentric tendency is expressed in a thousand
ways in the environmental movement, perhaps most readily seen in valuing and protecting
things that are most similar to us in behavior, size, or character. A similar bias has been
extended to the application of the concept of “old growth”, and we have come to associate it
only with plants that get big –trees. Furthering the issue is that there’s a difference between an
old organism and an old system. We’ve ignored the possibility that the phrase “old growth” may
also be applied to lesser organisms, systems, and even sustained and stable processes. For
example, a flat rock may host a single genetic lineage of prickly pear for literally thousands of
years. That is an old growth setting that is divorced from the word “forest”. Most modern
humans are forest-biased, and so the reality of an old-growth grassland is a difficult one to
accept. This concept is mixed up in a larger phenomenon I will not discuss here except to say
that, it is the “virgin forest myth” that has resulted in the majority of us Eastern North
Americans turning a blind eye to all sorts of grassland phenomenon – and not without an
enormous negative impact on regional biodiversity and social justice.
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With an acknowledgment of that bias, we return to the trees of the xeric woodlands in the
Ragged Mountains. A keen eye will recognize the old growth characteristics in the older trees,
despite their smaller stature. The older chestnut oaks in the study area tend to have very stout
trunks with swollen, scarred, and expanded bases. The first 15-20 feet of the trunks tend to be
free of limbs and have an even diameter from the base to the first major limb eruption. At that
15-20’ mark, the limbs tend to make a sudden twisted departure from the pattern and reach
outward instead of up, with a couple primary, tree-sized limbs. The evidence of a hundred
storms is hammered into the twisted upper limb structure, and the twisted masses rarely reach
above 60’ tall. The older among them have significant amounts of dead material in the canopy,
and nodes of robust leaf and fruit production… the last breaths of an old organism. Not only do
edaphic stresses reduce the growth height, but the trees have no reason to reach higher for
light. There are few other trees competing for that light in this context, and so they reach out,
instead of up against gravity, and invest their energy into the production of mast – the quantity
of which is something to behold. Another phenomenon that aids in the identification of old
growth stands in woodlands is an accumulation of mixed-age, toppled or shallow-rooted trees.
Natural disturbance events ensure that “old growth” status is reached more swiftly in the
context of the open canopy setting of a grassland.
In conclusion, we do not fully understand the age of the Xeric Woodlands in the Ragged
Mountains. We are beginning to understand tendencies and patterns are emerging. But no
quantitative research has been directed at the subject of age. To perhaps ignite interest in such
an endeavor, I will leave the topic by saying that there are reasons to believe that there are
permanent stands of vegetation that have been in place for hundreds, if not thousands, of
years. This allows one to make a strong and immediate case for stringent conservation
guidelines for this habitat type. Not only are Xeric Woodlands a rare community type, but most
examples appear to be the oldest wooded portions of the Ragged Mountains.
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Plate 77. Parts of the upland forest in the west portion of the study area have enough white pine and associated reduced species
richness to warrant breaking it them out as a small example of the eastern white pine-hardwood type.

7. Ecological Group: Eastern White Pine – Hardwood Forests Group
Community Type: Central Appalachian / Piedmont White Pine – Oak Forest
USNVC CEGL Code: CEGL008539
Classification Confidence: High
Conservation Status: G4/S4
Albemarle/Charlottesville Conservation Rank: C4, Relatively uncommon in the region, with some cause
for long-term concern, due to naturally low occurrence, decline in size and quality in response to the
threats of logging, human encroachment, and development.
Context
The Central Piedmont and the Ragged Mountains
The White Pine – Oak Forest community type is poorly studied in Virginia. To date, only 24 sites have
been investigated across the state. One of those sample sites, conducted by the Virginia Department of
Conservation and Recreation, exists at Ragged Mountain Natural Area (RMNA). This site gives us a good
reference for possible local trends in composition. An additional example of the forest type was sampled
by Center for Urban Habitats in its 2015 assessment of RMNA, and that helped provide some
information about variation in local examples.
Forests similar to this local type exist from Canada to the southern Appalachians in Georgia. It can be a
complicated one to assess and understand, as there is extreme variability in the dominant vegetation in
the type depending on the history of disturbance. On landscapes with the tendency to support this
forest type, white pine is an aggressive early succession species following deforestation or field
abandonment. In that early successional state it can create a near monoculture of pine, with very little
else growing in the shade of that canopy. Given time, however, seedlings of shade tolerant acidophile
hardwoods do join it in the canopy and diversity increases gradually. Shade tolerance ensures that white
pine remains a permanent and prominent member of the community type, even in old growth
examples.
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This community type is common in the Appalachians of western Virginia, especially in middle elevation
montane settings of the Blue Ridge, Ridge and Valley, and Allegheny Plateau. White pine forests become
increasingly rare eastward, and in the Piedmont region it is considered an outlying, disjunct habitat type.
Supporting that notion is the fact that it tends to grow in very strict association with sheltered, north
and west facing dissected upland landscapes scattered widely in the western Piedmont. The outer
Piedmont, near the Fall Line, has no example of the montane community type. In general, despite its
persistence regionally, it is a rare ecosystem. Rarer still are large and old examples of the community.
Nearly all natural white pine forests in eastern North America have been deforested multiple times over.
The west to northwest aspect of the slopes of this plant community offer a microclimate setting that
results in a northerly or montane character. White pine does well in those conditions. Other pine species
are dominant in other landscapes. In the Piedmont region of Central Virginia there are 6 native species
of pine, and we will offer a swift overview to provide context for the white pine in the landscape. When
people of the Piedmont speak of pines they typically do so in reference to early successional thickets
and pine plantations. Shortleaf (Pinus echinata) and Virginia pine (Pinus virginiana) are common pioneer
trees that populate abandoned fields in the region. Virginia pine is a short-lived species that will persist
in young forests, but rarely beyond the 75 year mark. The shortleaf pine is shade tolerant and very longlived, and it often persists in old forests. The shortleaf pine is also an integral part of old growth pine-oak
woodlands, savannas, and other grassland types. In rare cases we find pine-dominated heaths as a
mature natural forest expression, and the most notable of these typically occurs on ridges and steep
upland slopes with a southerly-to-westerly exposure (as in the case of mixed pine, pitch pine, table
mountain pine - chestnut oak and/or scarlet oak heaths) or in association with groves of hemlock on
steep river bluffs with a westerly-to-northerly exposure. The pine species more typical in the higher
elevations of the Appalachians - pitch pine (Pinus rigida) and table mountain pine (Pinus pungens) –do
occur in the Piedmont. They require niches that replicate the environmental conditions of their more
normal mountainous habitat. Because of these montane conditions, white pine can sometimes be found
growing with them. Loblolly pine (Pibus taeda) is a dominant pine in the region because of the
popularity of pine plantations. This agricultural species is imposed on the land at the expense of
ecological health, but we do find that old loblolly plantations in eastern Albemarle County do recover
very well as pine-oak savannas after the trees are cut and the practice abandoned, as an often intact
grassland seedbank emerges in the new full-sun conditions. Loblolly pine is not considered native in our
area, with a couple outlying/disjunct specimens being possible exceptions. The eastern portion of the
greater Albemarle/Charlottesville area is the northern and western-most extent of its natural range.
Only one hypothesized native specimen has been documented in Albemarle County, in a ravine east of
Buck Island Creek, and south of Route 53. With that review of regional pine tree species, let’s turn back
to the white pine.
With white pine (Pinus strobus) being rather uncommon in the Piedmont, it always catches our attention
during surveys. As I often describe, the tree and the habitat it occupies reminds me of my Appalachian
childhood. I can smell the white pine forest type before I see it, as the organic duff covering the forest
floor imparts a distinct tannin-citrus odor that was imprinted upon my brain as a woods-roaming child.
But what intrigues me most about this ecosystem type is the romantic idea that it is a relic ecosystem
that was probably more widespread in our area in the deep past. It’s a northern ecosystem that
departed the low-elevation areas of the southeast during the global warming that accompanied the end
of the last ice age. As the climate warmed beginning some 10,000 years ago, our Piedmont landscapes
held fewer and fewer examples of species with a northern or upland affinity. Those organisms moved
gradually, via multiple generations, upslope and around to the cooler northwest sides of hills, to steep
westerly and northerly riverside slopes, and the upper cliffs and ridges of monadnocks. Today they find
153 | P a g e

refuge in our area in rare and isolated patches that retain cooler protected microclimates. Within the
Ragged Mountains, the white pine-oak heath is now restricted to west-to-north facing slopes and they
are separated by great distances from much larger forests of their kind. In the Ragged Mountains we
have observed 3 examples of the community type to date. The low frequency makes it among the rarest
ecosystems in the range. At the Hedgerow Property, conditions remain favorable for a tiny example of
this community type to persist at just one location.
Within the Study Area
In each example of natural White Pine forest in the Ragged Mountains, and indeed that seen at the
Hedgerow Property, the experience of entering the habitat is a pleasant deviation from the dominant
and widespread deciduous forests. With a canopy co-dominated by eastern white pine (Pinus strobus)
and oaks (Quercus sp.), and a shrub layer that presents a thicket of mountain laurel (Kalmia latifolia) this
ecosystem is reminiscent of Appalachian landscapes to the west and the inland forest of the northeast.
The small example of this forest type in the study area grows near the west edge of the property on
tract 75-2D. It is detectable in aerial imagery due to the large blue-green crowns of widely spaced white
pine trees. This is a simple forest type, from the standpoint of species variety. The soil conditions are
sharply acidic, nutrient-poor, and well-drained, and a bounty of heavy metals further impede plant
growth. This has the effect of carefully selecting only the species that can handle those conditions. There
aren’t many in our area that can. In fact one may expect to find less than 30 species in a 400 square
meter plot! This may seem low, but this low number is part of what characterizes this unique ecosystem
type. Diversity is naturally low here. A benefit of the harsh soil conditions is the fact that non-native
invasive species are almost always entirely absent. This heath, as well as the oak-blueberry-mountain
laurel heaths in the study area, have the least invasive species when compared to other ecosystem
types.

General Forest Composition
The regional average for number of species in this forest type is 32 species. This reflects the data
collected at all 24 plots in the state. Those examples studied in the Ragged Mountains fit the regional
trend and tend to have fewer than 30 species. The tree canopy tends to be somewhat spacious and
open, and the shrub layer is often a mosaic of dense thickets of mountain laurel and witch-hazel
separated by open ground. The herb layer is invariably depauperate, and “crispy”. Ericads are prevalent,
and lichens and mosses grow in all parts of the community. The community type covered only .64 acre
(.19% of the study area). Our cursory walk-through produced only 13 species of flora. No sample plot
was conducted for this community type during the Hedgerow survey.

Type Location Description. No Sample Taken
Dominant Plant Descriptor: Pinus strobus - Quercus rubra / Hamamelis virginiana - Kalmia
latifolia Forest
Species Richness in Plot: Not Assessed, but likely between 25-35 species (based on local data).
Diversity Index (Shannon-Wiener): Not Assessed, but likely very low due to edaphic conditions.
Estimated to be between 3.1-3.4
Exotic Species Importance Value (IV) (Fleming): Not Assessed by likely less than .01
Species Richness in Plant Community: Not Assessed, but likely less than 40 (based on local
observations in comparable community types)
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Summary
The small example of this type at the Hedgerow property grows on a west facing slope, much
like all others observed in the Ragged Mountains. It is less than an acre in size and blends with
the surrounding forest types at its edges, making it relatively difficult to delineate. Most of the
landscape here is deeply shaded and dry, and northern red oak (Quercus rubra) and chestnut
oak (Quercus montana) join white pine as the principal hardwoods. On the lower slope at the
northwest margin of the stand, tuliptree (Liriodendron tulipifera) becomes important as soil
moisture increases.
The overall vegetation of this area is much less species-rich than all other parts of the
study area. The white pine is less dense here than other examples of the forest type in
the Ragged Mountains, and it was likely more prominent in times past. Mesification will
likely continue to recruit for oaks, hickories, and tuliptree and one day the surrounding
Acidic or Basic Oak-Hickory Forest types may engulf it. Large disturbances, including fire,
could reverse that trend. But even then, long term trends in light of global warming may
result in an oak-dominated community type.

Physiography
This <1 acre mixed white pine – hardwood community is located about 2,100 feet northwest of
Route 29, and just upslope from a rich ravine and the confluence of two streamlets that
eventually flow south to Moores Creek. The upland terrain supporting the white pine stand is
gently sloped, and the soil is shallow and rocky. The ground is covered mostly with organic
material, but significant patches of exposed mineral soil are present. Soil conditions are drymesic, and very well-drained, and likely have a classification of “Loam” or “Sandy Loam”.
The chemistry of white pine dominated sites is somewhat predictable. In samples taken in the
past, the soil pH is very acidic, aluminum-saturated, and high in exchange capacity. Base
saturation is nearly zero and the “nutrient-poor” character of the soil recruits for the strict and
simple community of native plants. Non-native species tend to be entirely absent, but do
emerge in areas of mesification or disturbance, or near the margins at the toeslope where soil
moisture is higher.

Tree Canopy (21’-115’)
The upper canopy of this forest type is dominated by a mix of white pine (Pinus strobus) and
northern red oak (Quercus rubra). Occurring sparsely in the middle and lower canopies are
scattered occurrences of black gum (Nyssa sylvatica) and red maple (Acer rubrum). Tuliptree
intergrades at the toeslope, and oak diversity increases upslope to include chestnut oak, white
oak, and black oak.
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Plate 78. Witch-hazel is a dominant species in the shrub layer throughout the white pine-hardwood forest example in
the study area. Photograph by Drew Chaney.

Shrub Layer (2’-21’)
The shrub layer is represented mostly by witch-hazel (Hamamelis virginiana) and mountain
laurel (Kalmia latifolia), but an exhaustive sweep would undoubtedly produce a couple more
ericads, such as deerberry or sassafras.

Herb Layer (0-2’)
Only a hand full of species were noted in the
herb layer during preliminary walk-through,
and observations included southern lady fern
(Athyrium asplenioides), white-tinged sedge
(Carex albicans), fibrous-rooted sedge (Carex
communis), broad loose-flowered sedge
(Carex laxiflora), rattlesnake weed (Hieracium
venosum), and summer bluets (Houstonia
purpurea var. purpurea). Broad beechfern
serves as an indicator of community change at
the downslope margin, prior to tuliptree.

Plate 79. Native hawkweeds, including panicled,
rattlesnake, and hairy hawkweeds, support native bees in
the Acidic Forests of the study area.

Exotic Species
The harsh soil conditions of this landscape are
not hospitable to species that evolved in other
parts of the world. When considering the
thousands of natives and non-native plants in
our area, only a select few are capable of
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growing here. No exotic species were noted during survey, and the only species noted in other
examples of the community type in the Ragged Mountains is Japanese honeysuckle. In those
cases it occurs as but a trace of stunted individuals.

High Fidelity Species
There are no high fidelity species in this community type, but white pine is relatively restricted
to the community groups of Acidic and Heath Forests in the Ragged Mountains. Maleberry
(Lyonia ligustrina) has been noted in the largest example of the community type (at Ragged
Mountain Natural Area). Other species restricted to the community type may be discovered in
the future, and we suspect a sedge or two would be part of that short list.

Condition
The overall condition of this Piedmont White Pine – Oak Forest is best characterized as being
ecologically normal/healthy. However, that should be viewed as a moving target, as it is clear
the community is undergoing fairly rapid change. The white pine is shade tolerant, so we think it
will remain for some time and grow to old age, but recruitment appears to be very low. Instead,
mesic and fire-intolerant species such as red maple are present, and saplings of oak indicate a
different forest mix is on the horizon. Prescribed or natural fire would change both trajectories
and recruit for an Acidic Woodland assemblage of species. As long as conditions remain shallowsoiled, shady, and dry-mesic, with a pH below 5, we can expect the community type to linger,
despite its small size. If any of those conditions change, by way of increased deciduous
vegetation, changes to the organic ground cover, or the introduction of fire, we will see a shift
either toward a closed-canopy deciduous forest variant, or an open-canopy Acidic Woodland
type, both of which would retain individuals of white pine as an integral part of the community.
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Plate 80. Black birch now stands alone in a canopy that was dominated by eastern hemlock only 20 years ago. The hemlock
wooly adelgid has decimated this population and now the hemlock only survives in the shrub and herb layers. Dead hemlock tree
trunks litter the ground to remind us of the prior forest.

8. Ecological Group: Eastern Hemlock - Hardwood Forests
Community Type: Piedmont / Coastal Plain Hemlock - Hardwood Forest
USNVC CEGL Code: CEGL006474
Classification Confidence: High
Conservation Status: G2G3/S1
Albemarle/Charlottesville Conservation Rank: C1, Critically imperiled. At very high risk of elimination
due to extreme rarity, very steep declines, and the persistence of the exotic pest species, the hemlock
woolly adelgid, Adelges tsugae. Few healthy stands of the community type remain.
Context
The Central Piedmont and the Ragged Mountains
This forested natural community has been, at various points in the last 15,000 years, a dominant forest
type in some parts of Virginia. Eastern hemlock (Tsuga canadensis), the dominant tree in the forest type,
is a conifer that is closely aligned with the cooler climates of northern latitudes (the Great Lakes region)
and high elevation landscapes of the southern Appalachians south to the Blue Ridge of the Carolinas. In
the warmer climate of the Middle Archaic Period, and again in modern times, its range has shifted. Its
natural tendency now, and for the past few thousand years, is to occupy sheltered mesic slopes in the
mountains and steep north facing bluffs in the Piedmont region. Common deciduous tree associates in
the rare Piedmont stands are sweet birch (Betula lenta), chestnut oak (Quercus montana), and northern
red oak (Quercus rubra). Yellow birch (Betula alleghaniensis) and white pine (Pinus strobus) join eastern
hemlock at higher elevations to the west. At the lower elevation examples in the Piedmont, the shrub
layer tends to have a strong component of mountain laurel (Kalmia latifolia), and often includes shade
tolerant species typical of dry mesic forests, such as American beech (Fagus grandifolia).
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The Hemlock – Hardwood Forest is very closely related to
Acidic Oak-Hickory Forests, Chestnut Oak Heath Forests,
and Mixed Mesic Forests, but is separated from these by
having a high amount of hemlock, and an extremely low
number of species in all layers of the canopy and the
forest floor. The herb layer is often free of vegetation in
parts of the forest. A great number of factors make this an
extremely unique community type, and in several
examples in the Piedmont region, isolated north facing
stands harbor rare Piedmont species more typical of the
mountains.
Hemlock forests are declining rapidly because of a nonnative insect species called the hemlock woolly adelgid
(Adelges tsugae). This species was first noted in the
Western United States in 1924. The first documented case
in Eastern North America happened in 1954 at Maymont
Park in Richmond, Virginia. That location is on the fall line,
and straddles the Coastal Plain and Piedmont ecoregions.
The site of introduction at Maymont Park is only about 65
miles east of the study area. In the decades that followed
Plate 81. Dead stumps and snags of hemlock are all
that remain of an open canopy that was once densely its introduction the adelgid swept the landscapes of the
shaded by evergreens.
eastern North America, and in some cases decimated
entire hemlock forests in less than a decade of introduction. This devastation is particularly visible now
in the Central and Southern Appalachians. By the year 2003 about 25% of more than 3 million acres of
hemlock forest in the east had been killed. At that time, it was estimated that the rest would be at risk
within the 30 years that followed (i.e., 2033). The forest that is the subject of this study at the Hedgerow
Property suffered that fate.
There exists a hard line in the decline of populations of the eastern hemlock in Central Virginia. There is
a macro population clustered along a line just off the east edge of the Blue Ridge geologic province that
appears to be 100% healthy. In at least one of those examples, the adelgid was documented at the site
several decades ago, and is now entirely absent. We have observed throughout Central Virginia that a
geographic buffer, and geologic substrate affiliation, may be generating resistance in large populations
of hemlock. We do not know why, nor do we claim to understand the mechanisms involved. The
phenomenon is known to researchers in the Virginia and North Carolina Piedmont, and it is being
observed in the eastern-most stands of the forest type, typically associated with bluffs and monadnocks.
Our familiarity with this pattern is limited to a few surveys in Central Virginia. We have noticed a
“strand” of isolated Hemlock Forests running southwest to northeast along the eastern edge of
Albemarle County. These stands are all associated with the same geologic substrate, landform, land
position, elevation range, and soil chemistry. All of them also occur in association with low elevation
bluffs along substantial streams. Together they form a healthy macro-population of the community type
and a stronghold that is the eastern-most front of that community type in Central Virginia. The line of
widely spaced points (locations of hemlock forest) stretches a minimum of 40 miles through Albemarle
County, and perhaps beyond along the same geologic lineament into other counties. The line appears to
be affiliated with the first set of geologic formations east of the “Blue Ridge Anticlinorium”, where the
Blue Ridge Physiographic Region meets the Western Piedmont Physiographic Region. The change along
159 | P a g e

this line is abrupt throughout the region, transitioning from the rich substrates of the Catoctin
Formation metabasalts to a nutrient-poor landscape over phyllite, schist, meta-argillite, and other
“acidic” rocks. These rocks along the Blue Ridge / Piedmont geologic interface produce a gently
dissected upland terrain, and a distinct dendritic erosional pattern that supports the cutting of bluffs
along the southeast margins of streams at significant bends or confluences. The pattern has gifted
botanists and naturalists some of our region’s most remarkable natural resources, including disjunct
high elevation species such as table mountain pine, Catawba rhododendron, turkey beard, and a long
list of rare rock ferns (Asplenium spp). Within this context we have noted three strong examples of the
hemlock forest.
Toward the east, we have the ever-flattening plains of the Piedmont, as they stretch to the fall line at
Richmond. There are no significant Hemlock populations in that direction, so the outlying examples just
described constitute the “eastern edge” of the community range in our region. Looking west, we find a
significant “buffer” of distance before finally reaching the hemlock stands of the Blue Ridge. The 15-20
miles of terrain in between is peppered with only a handful of examples of the Hemlock Forest type, and
as one gets further away from the Piedmont stands and closer to the Blue Ridge, the stands become less
healthy. In fact, we aren’t aware of any adelgid-free stands west of the Piedmont strand just described.
Less than 10 miles west are two small examples, one at Biscuit Run Park (documented by the VADCRDNH) and one in the Ragged Mountains, documented in this report. Both examples have evidence of
adelgid, and the Ragged Mountain example is 100% decimated. This trend is the same as that observed
throughout the Appalachian Mountains, and the situation has become critical for ecologists. The
community type is red flagged, and now has a conservation ranking of S1. There are expectations that it
will not survive, and that all examples that manage to retain some of their hemlock will transition to
Mixed Mesic, Acidic Oak-Hickory, or Acidic Cove Forest types. However, we have hope that the
easternmost strand stretching through Virginia and North Carolina has lasting resistance. Perhaps those
genetic lines are connected through deep time, and perhaps uniquely associated with one another in
their elongated outlying “island”. It is indeed interesting and worth investigating that the healthiest
macro-population of eastern hemlock forest is also the closest example of the type to the 1954
introduction point of the adelgid in Richmond.
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Plate 82. The dead hemlocks on the ground were measured and the survey team determined that 18 trees are missing from the
canopy within the confines of the sample plot. That number of canopy trees would have created a completely closed canopy and a
very dark understory.

Within the Study Area
Within the 344 acre study area, the Hemlock-Hardwood Forest type is limited to a 1.75 acre location. To
date, this is also the only example of the type documented in the Ragged Mountains (though we suspect
there are others). At the Hedgerow Property this example is near the center of tract 75-64 on a
northwest facing slope just above a stream. It is occupying a slope and aspect similar to that expected to
host a preponderance of mountain laurel and a canopy of either White Pine - Hardwood or Chestnut
Oak forests. However, there is a slight northerly twist; a deviation from the norm observed in the
direction the land faces. In fact, it is oriented nearly true north, and this direction in combination with
the microclimate factors presented by the nearby montane stream create conditions that recruit for this
hemlock heath variant rather than the other two forest types.
Using a combination of aerial imagery (winter conifer color and textural patterns), proximity to streams,
slope, and aspect, one may have a reliable predictive model for hemlock stands in the Ragged and
Southern Mountains of Albemarle County. As exemplified below, however, many or most of those
stands have likely been decimated by the adelgid. Those sites are undergoing rapid change at present,
and are recruiting for mesic species to fill the voids left by fallen hemlock. The transformation will be
enormous, and seen in all aspects of the vegetation. Species richness will climb, diversity will climb, and
the forest canopy will be entirely dominated by deciduous trees. The species reliant upon the strict
selective nature of the hemlock canopy may disappear. For those that wish to quantify hemlock stands
that are in decline, there is a quickly closing window of time. As you will see below, trunk sizes,
frequencies, and heights can still be calculated using the dead trees laying on the ground. The timing of
our survey allowed us to assess canopy hemlock size and frequency as it may have appeared only a
decade ago.
Outside the hemlock dominated forest (now becoming dominated by hardwoods), there are only a few
isolated individuals of hemlock trees in the study area. They can be counted on one hand and are
scattered widely about the land with no particular community type affiliation other than Forest.
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General Forest Composition
Having suffered a massive mortality event over the past
decade the hemlock in this stand is greatly reduced. All
the upper, middle, and lower canopy examples of
eastern hemlock now lay upon the ground. The sheer
number of those individuals make it clear that the
community type was firmly in the class of Hemlock –
Hardwood Forest prior to the invasion of hemlock
wooly adelgid. Aerial imagery from the 1990’s confirms
this, and exhibits a closed canopy of conifers with
substantial crowns at the location. While the hemlock is
now missing from the canopy, the soil conditions still
recruit seedlings and saplings, and these are able to
reproduce as shrubs before eventual mortality. This
short cycle of reproduction will likely run its course in a
decade or so, but it is possible that hemlock will remain
a permanent facet of the shrub layer long-term, albeit
as a rare species. A single tree, free of adelgid, stands
on the opposite slope of the ravine. How, and why, it
has escaped the wrath we do not know. But, any windblown seeds that travel from that tree to the area of
the old hemlock stand will probably continue to
germinate. Perhaps there is post-adelgid restoration
hope in that tree’s location or genes.
Plate 83. Hay-scented fern (Dennstaedtia punctilobula)
is one of the most common fern species in the hemlockhardwood forest. Photograph by Emily Luebke.

Because of the decline of the hemlock and the rapid
mesification that is happening at the location of our
sample plot, species richness is above the typical upper limits expected. In 20 Hemlock Forest study
plots in the Piedmont of Virginia, 45 species is the largest number documented, and healthy examples of
the community type in our area tend to harbor only between 20-30 species. However, we observed 56
species in plot HR-02. We estimate that 20-25 of those species would not have been growing beneath a
dark hemlock canopy a decade ago and would instead have been relegated to the mesic forests
surrounding the Hemlock Forest area. That puts the prior natural native plant richness estimation at 3035 species. While it is counterintuitive for that to be a good thing (the reduced species richness), one
must remember that the tradeoff for the increased species at the site is the complete loss of a regionally
rare ecosystem, and the increased ecosystem homogeneity of the broader landscape. Another tradeoff
is the sudden recruitment of exotic species on a landscape that probably had none. Habitat diversity is
just as important as species diversity in the big picture of biodiversity conservation, since habitat variety
and health tends to equate to species richness, diversity, and longevity on a landscape through time.
In the example below, you may see hints of the healthy internal debate we had during survey, and
during the writing of this report. “Is it still a Hemlock –Hardwood Forest, or is this technically now a
Mixed Mesic or Acidic Oak-Hickory Forest?” We concluded that it is in transition, and that we caught it at
the rarest of moments during survey. The vegetation has one foot in the past and one in the future, and
the change being wrought will create a completely new community type on the same landscape in less
than 20 years. That’s phenomenal, ecologically, and only possible with some catastrophic disturbance
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like a landslide, earthquake, volcano, flood, or the sudden introduction of a tiny insect from another
continent. At the onset of our survey in 2017, parts of three large hemlock trees still had life in their
green needles. By the end of 2018, all lingering hemlocks above the shrub layer were dead. This forest
mortality event was a tragedy that happened right before our eyes. It likely could have been prevented
had the assessment and discovery of this forest happened about 10 years earlier.

Type Location Description. Sample Plot #HR02: Hemlock Heath
Dominant Plant Descriptor: Betula lenta - Liriodendron tulipifera - (Nyssa Sylvatica) / Kalmia
latifolia - Tsuga canadensis / Polystichum acrostichoides Forest
Species Richness in Plant Community: 56 (51 native, 5 non-native)
Diversity Index (Shannon-Wiener): 3.50
Exotic Species Importance Value (IV) (Fleming): .09
Species Richness in Plot: 43 (38 native, 5 non-native)

Field Note/Summary, Survey Date April 3, 2018:
The survey year coincided with the end of a mortality event for this community type. With the
exception of seedlings and saplings in the herb and shrub layers, Adelges tsugae (Hemlock
Woolly adelgid) has nearly rendered this once-common species extinct on these slopes. A single
tree stands in the lower canopy on the opposing slope of the ravine, somehow having escaped
the adelgid. The same cannot be said for the largest hemlocks in the drainage that stand as dead
snags near the old homesite to the east (Site HCR002). What was once a Tsuga canadensisdominated forest is now covered by the debris of dead hemlock, and the landscape is actively
recruiting a mesic hardwood mix. Using historic aerial imagery the unique green flush produced
by hemlock is visible, and the die-off began to produce visible effects in earnest after 2009. The
community type is rare in the area, and may have been the largest of only a couple of examples
in the entire Ragged Mountains. While populations to the west in the Piedmont Uplands and
Blue Ridge have been devastated in a similar manner, those disjunct populations occurring 8-15
miles east and southeast of the Ragged Mountains and 20 miles or so east of the Blue Ridge in
the Virginia and North Carolina Piedmont appear to be adelgid-free (Buck Island bluffs,
Hardware River bluffs).
The plot is situated in such a way as to capture the most representative location in the
community for the type, and for capturing the current condition of the forest as it changing. We
are at the very end of being able to quantify the composition of the prior forest (using dead
trunks on the ground), and did so successfully. The upper canopy is dominated by Betula lenta of
significant height compared to their modest 4-12” d.b.h.’s. These trees undoubtedly coexisted
less than 20 years ago with the 3 tall, broad-canopied, 14”-18” dbh, hemlock trees that now lay
dead on the ground. This competition for light pressed the Betula to the sky, where they would
have been co-dominant in numbers, but subdominant to Tsuga in vegetative cover. The amount
of light on this north-facing slope is still quite elevated in the absence of the hemlocks of the
upper canopy, with Liriodendron making an effort to join the Betula to close the canopy. An
enormous Quercus montana reaches from the upper slope, and indeed more of the same
become dominant on the hilltop above. Nyssa sylvatica plays a small role in the upper and
middle canopy of the plot as well. Quercus alba and Quercus rubra occur sparingly in the
community but do produce significant crowns in some locations. Acer rubrum is making a race
for the sky in all layers in the absence of the Hemlock, and the absence of natural fire. The lower
canopy is extremely open, with only four saplings occupying the 22-33’ strata in the canopy.
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Hemlock once filled that void. Betula lenta produces the most dominant crown among the trees
that remain. The shrub layer contains small bits of the past, with Tsuga canadensis joining
Kalmia latifolia to create the dominant, but sparse evergreen vegetative cover. Lindera benzoin
plays a significant role as the conditions of the site become more mesic, particularly at the toe
slope. The mesic forest is creeping up slope where it can. The shrub layer has 13 additional
species, 3 of which are non-native but rare in the plot (Celastrus orbiculatus, Lonicera japonica,
Rubus phoenocolasius). The herb layer retains a mix expected of a heath community in the area,
but also sees recruitment of mesic species. Richness is therefor likely to be a bit higher than it
was prior to the hemlock decline. This is due to a number of factors, but one of them likely
pertains to a shift to more cations being present and available in the soil. The pH and nutrient
levels have likely shifted toward the basic-mesic spectrum a hair. The resulting assemblage is an
interesting mix best described as being representative of change. The dominant herbs are
Polystichum acrostichoides, Phegopteris hexagonoptera (typically a base-rich indicator in the
Raggeds), Dennstaedtia punctilobula, and seedlings of the woody acidophile, Kalmia latifolia.
Other species typical of local heaths such as Chimaphila maculate and Goodyera pubescens
occur with regularity and are joined at the mid slope and lower slope by additional mesic species
such as Amphicarpaea bracteata. Tsuga canadensis seedlings occur sparingly, the last whispers
of the old community type. Several other species known to haunt the hemlock heaths of the
region occur outside the plot, including Mitchella repens and Polypodium virginianum. In total,
34 species were documented in the herbaceous layer of the plot, and 56 in the community in all
layers. This number is a bit high for heath slope communities in the Ragged Mountains, and
again is a symptom of the mesification that is occurring at the site. The community is tucked on a
north to northwest facing slope. Just upslope and continuing over the hilltop one finds a Chestnut
Oak Heath. Where the slope meets the bottom of the ravine to the east, west, and north the
community shifts abruptly from heath to a rich Basic Mesic Forest type. An un-named stream
exits the ravine only 30-40 feet north of the plot. It begins toward the west up the ravine,
performing a series of disappearing acts, before become a boulder stream and exiting the
property to the east and northeast. The age of the hemlock forest is unknown to date, but it can
be presumed that it is similar in age to the other semi-old growth heath areas in the Ragged
Mountains (100-140 years old). Most of the sloped terrain was fully forested in 1937 aerial
imagery, and the crowns of trees are substantial. An educated guess would say that most of the
forests, including the older examples, rebounded after clearcutting and pasture abandonment,
with forest regeneration beginning sometime in the 1890’s.

Physiography
This community type is located on the south side of a small stream near the center of Albemarle
tax map 75-64, about 1,800 feet south of I-64, 300 feet southwest of the stone remains of a
house (Site# HCR002), and about 800' east of a large flat-rock barren community visible in aerial
imagery. The diversity in landforms, shapes, and microclimate conditions in the associated
network of ridges, slopes, and deep ravines in this part of the study area translates to high
species and habitat diversity.
The plot was located relatively central to the community type, and was rectilinear in shape,
oriented long-wise with the contours. It was positioned on the side slope in the dissected upland
terrain, at the middle of that slope. The elevation range at the plot location was 705’-740’, and
the community being assessed covered terrain spanning from 672’ elevation at the toe slope to
840’ elevation near the low hilltop. The slope varied from moderately steep over most of the
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site (about 15-20%) to extremely steep at rock outcrops (65-75%). The average and most
common angle of incline on the landscape is around 25°. This relatively steep slope has a north
aspect of 340°.
Under-riding this sloped terrain, and evident on the surface in many places is the dominant
bedrock of the study area: Porphyroblastic Biotite-Plagioclase Augen Gneiss. The ground
surface is covered with about 10% bedrock exposure, 5% boulders, and 5% cobbles. Around
those rocks the ground is mostly fine organic material (45% cover), and decaying wood (30%
cover, mostly dead hemlock). The remaining 5% of the ground surface cover is represented by
mosses, lichens, and exposed mineral soil.
The area of our sample plot had a significant amount of disturbance evident in the canopy, and
upon the ground. Exotic plant species were likely entirely absent from the herb layer when the
canopy was dominated by hemlock, and the mesification of the site is recruiting many species
from the rich ecosystems nearby (especially from the basic mesic community at the toe slope).
At that toe slope, an historic road serves as a demarcation on the line between the hemlock
community and the rich mesic forest type in the ravine, and that road has a preponderance of
exotic species affiliated with it. It serves as an ongoing vector for the introduction of exotic
species in this portion of the study area. Evidence of an historic clear-cut, pasture land use, and
subsequent pasture abandonment may be inferred from the structure and content of the
canopy. The first clear-cut at the site happened at an undetermined time after 1726 (first land
patents in the area) and the pasture abandonment may have happened following the abolition
of slavery, probably between the years 1870-1890. As described prior the hemlock adelgid is the
biggest recent disturbance event at this site. Dead hemlock trees of multiple sizes litter the
ground and very few living specimens remain. Two large individuals stand NE of the plot at an
old homesite (HCR002), both of which died in 2016-2017. Resulting light increase at ground level
is recruiting more species variety than that expected of a hemlock heath in the region.
The soil sample was taken from several areas within the 400 sq. meter plot and combined. The
sample was processed and assessed for chemical and physical properties. This is an important
unbiased and independent review of conditions that has influence over the classification of the
community type. In this case, the soils retain their hemlock heath characteristics, despite the
changes that are being wrought in the canopy. This was expected, as changes in soil structure
and chemistry take longer than changes in vegetation (pioneer species move in rapidly). The
community now appears to be a deciduous forest, but less than a decade ago it was
predominantly full shade, coniferous. Until the soil chemistry catches up with the vegetative
modification rendered by the adelgid, the classification will remain stuck between two
community types. We suspect the full transition to take place in less than 10 years as base
saturation and pH begin to climb in response to increased species variety and density.
The pH was 4.8, and calcium and magnesium levels are extremely low. Exchange capacity was
very low compared to other heath types in the study area, and aluminum saturation was below
that expected of a hemlock heath. Despite the soil being relatively acidic, the typical oppressors
for species richness in heaths – aluminum x exchange capacity - seem to no longer be having
their effect. This may explain the elevated species richness. We expect pH to climb above 5 in
the coming decade. A forest fire may hasten that process, and also bring base saturation up to
levels expected of a Mesic Forest. For undetermined reasons, potassium levels were the highest
observed in the entire study area. Since potassium is a prominent component in “potash”, a
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product of hot fires, it is possible that the elevated amounts observed here were created and
maintained through periodic wildfires. A characteristic coinciding with the elevated Potassium
was the physical diagnosis – Sandy Clay Loam. This was the only plot in the study area with that
soil classification. Perhaps they are related (by way of relative clay %).

Tree Canopy (21’-115’)
The canopy is relatively open, and is gradually being filled with deciduous trees following the
hemlock mortality event described here-in. Two trees in the plot, both tuliptree (Liriodendron
tulipifera), have managed to climb to nearly 120’ above ground in their race for light. They have
diameters of 19.3” and 24.4”. The height/dbh range for those is very common in rich ravines
throughout the Ragged Mountains and they likely correlate with a select cutting / harvest or
storm event, or perhaps a pasture/crop field release event.
The upper portion of the middle canopy (heights greater than 66 feet) once hosted 3 eastern
hemlock (Tsuga canadensis). The trunks of those trees lay on the ground now, and their
diameters ranged from 14-18 inches. Sweet birch (Betula lenta), once co-dominant with the
hemlock, is now the dominant species in the upper canopy. Present in lower numbers were
tuliptree (Liriodendron tulipifera), chestnut oak (Quercus montana), and blackgum (Nyssa
sylvatica). Additional species occurring in the upper canopy in parts of the community outside
the sample plot were red maple (Acer rubrum) and white oak (Quercus alba).
The middle canopy is missing 7 hemlock trees (Tsuga canadensis), all laying on the ground.
Hemlock would have been entirely dominant in the middle canopy in the past, likely adding 7590% shade cover at the site. However, like in the upper canopy, sweet birch (Betula lenta) has
advanced to fill the void. It occurs sparsely compared to the once dominant hemlock, and is
joined only by a couple tuliptree (Liriodendron tulipifera) and blackgum (Nyssa sylvatica). The
middle canopy is sharply reduced in vegetative cover in the absence of the hemlock. Occurring
sparingly in the middle canopy outside the plot were red maple (Acer rubrum), chestnut oak
(Quercus montana), and northern red oak (Quercus rubra).
The same pattern continues in the lower canopy. 8 eastern hemlock (Tsuga canadensis) have
fallen, and none remain standing. Only 4 trees were present and represent an open lower
canopy of sweet birch (Betula lenta), tuliptree (Liriodendron tulipifera), blackgum (Nyssa
sylvatica), and chestnut oak (Quercus montana). The only additional species noted in the
community in the lower canopy was red maple (Acer rubrum). Its slow advance in all layers is a
symptom of combined fire suppression and hemlock decline.

Shrub Layer (2’-21’)
The shrub layer retained many examples of living eastern hemlock (Tsuga canadensis) at the
time of survey. However, half of the 26 shrub layer hemlock trees were dead. With only 13
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specimens remaining alive, the dominant shrub in
the habitat is mountain-laurel (Kalmia latifolia).
Eastern hemlock (Tsuga canadensis) and the baseindicator species, spicebush (Lindera benzoin)
were co-dominant. The prevalence of spicebush in
the shrub layer is a strong indication that the
community is being subsumed by the adjoining
Basic Mesic Forest. Change is underway, and
spicebush are an easy-to-observe leading edge.
Sweet birch (Betula lenta), American beech (Fagus
grandifolia), and witch-hazel (Hamamelis
virginiana) are widely spaced but important
components of the shrub layer. Occurring over 12% of the site were red maple (Acer rubrum),
mockernut hickory (Carya tomentosa), and
blackgum (Nyssa sylvatica). All of these are
expected to advance slowly skyward in a
community that is undergoing increased
mesification. Occurring in numbers less than 1% in
Plate 84. Mountain laurel (Kalmia latifolia) remains
the shrub layer were chestnut oak (Quercus
the dominant shrub in the community as it
undergoes mesification, but it is beginning to reciev
montana), Pennsylvania blackberry (Rubus
pensilvanicus), sassafras (Sassafras albidum), and competition from hardwood seedlings and
spicebush.
devil's-walkingstick (Aralia spinosa). Non-native
species that are being recruited by the new mesic conditions include Oriental bittersweet
(Celastrus orbiculatus), Japanese honeysuckle (Lonicera japonica), and wineberry (Rubus
phoenicolasius).

Herb Layer (0-2’)
The herb layer offers yet another glimpse of the change that is happening at this site. A once
common species in the understory of the hemlock, Christmas fern (Polystichum acrostichoides),
now shares the space with broad beech fern (Phegopteris hexagonoptera), a species affiliated
with rich mesic forests in the Ragged Mountains. Broad beech fern colonies have crept slowly up
the slope into the prior territory of the hemlock as the changing conditions allowed. This species
is on the move along with spicebush in the shrub layer. The only other species occurring in
moderate numbers in the herb layer were hayscented fern (Dennstaedtia punctilobula) and
mountain-laurel (Kalmia latifolia). Both species form patch-dominant colonies scattered
throughout the community.
Sedges are becoming more prevalent in the increased light, and the most common of those was
fibrous-rooted sedge (Carex communis). It occurs as widely spaced individuals and small colonies
throughout the plot, but does not cover more than 2% of the total sample area. Red maple (Acer
rubrum) shows signs of continued recruitment, with small numbers sprouting throughout.
8 species were present in very small numbers, but were represented by more than two
individuals each. They were an unidentified broadleaf sedge (Carex sp.), striped wintergreen
(Chimaphila maculata), flowering dogwood (Cornus florida), downy rattlesnake-plantain
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(Goodyera pubescens), common fern moss (Thuidium delicatulum), cranefly orchid (Tipularia
discolor), and eastern hemlock (Tsuga canadensis).
A fairly large group of species represent the leading edge of change (mesification), and have
only just arrived. Observed as only one individual specimen each in the plot were hog-peanut
(Amphicarpaea bracteata), black-edged sedge (Carex nigromarginata), mockernut hickory
(Carya tomentosa), white wood aster (Eurybia divaricata), cleavers (Galium aparine), sweetscented bedstraw (Galium triflorum), wild hydrangea (Hydrangea arborescens), spicebush
(Lindera benzoin), early bluegrass (Poa cuspidata), black cherry (Prunus serotina), Pennsylvania
blackberry (Rubus pensilvanicus), black snakeroot (Sanicula canadensis), sassafras (Sassafras
albidum), white-leaf greenbrier (Smilax glauca), star chickweed (Stellaria pubera), rue-anemone
(Thalictrum thalictroides), hillside blueberry (Vaccinium pallidum), and wood violet (Viola
palmata). The invasive species that threaten to reduce the health of the ecosystem as it changes
are Japanese honeysuckle (Lonicera japonica), garlic mustard (Alliaria petiolata), autumn-olive
(Eleagnus umbellata), and wineberry (Rubus phoenicolasius).
Only a few additional species were added to the herb layer tally outside the plot and included
the native species, plantain-leaf pussytoes (Antennaria plantaginifolia), ebony spleenwort
(Asplenium platyneuron), wild yam (Dioscorea villosa), marginal wood fern (Dryopteris
marginalis), partridgeberry (Mitchella repens), an unidentified oak sapling (Quercus sp.), and
common rockcap fern (Polypodium virginianum ), and the non-native species, Oriental
bittersweet (Celastrus orbiculatus).

Exotic Species
The most damaging exotic species at the site has been, and continues to be, the hemlock wooly
adelgid (Adelges tsugae). The damage it has done cannot be undone, and it is much too late for
the treatment that is commonly prescribed. However, an introduction of hemlock in the future
is something that should be considered if the adelgid is ever controlled or gotten rid of. Its
populations do crash when the hemlock is killed, so theoretically, when a critical mass of
hemlock is gone from the ravine, a small population of regenerated local genotype hemlock
could survive at this location. That could provide the start-up material needed in the future at
this site.
Exotic plant species were very uncommon at the time of survey. However, due to the change
that is happening in the wake of losing 31 hemlock trees in the plot, exotic species will be
increasing in numbers and cover. As the soil conditions become less acidic and more nutrientrich, the exotic species that are present as a trace could become co-dominant in the herb and
shrub layers and include Japanese honeysuckle (Lonicera japonica), wineberry (Rubus
phoenicolasius), garlic mustard (Alliaria petiolata), Oriental bittersweet (Celastrus orbiculatus),
and autumn-olive (Eleagnus umbellata). The most worrisome of that bunch in this evolving
forest are the honeysuckle, wineberry, and bittersweet. The site can also expect a dozen or
more new exotic species to arrive in the coming decade, and Japanese stiltgrass, fuzzy deutzia,
and/or Japanese spiraea will almost certainly be among them given that they occur very nearby.
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High Fidelity Species
Three species were restricted to this community and only
one other (the Chestnut Oak Heath). Those were
partridgeberry (Mitchella repens), Pinxter azalea
(Rhododendron periclymenoides), and eastern hemlock
(Tsuga canadensis). These are not a surprise. Partridgeberry
is present in 100% of the hemlock dominated stands in our
area. Even when species totals are limited to fewer than 20,
this plant manages to be there. It does occur in Acidic OakHickory, Chestnut Oak, and White Pine forests in other places
in the Ragged Mountains. But it is always strictly associated
with the acidic, nutrient-poor habitat types.
With the exception of two small trees, eastern hemlock
(Tsuga canadensis) is completely restricted to this habitat.

Plate 85. Partridge berry is always
present in hemlock forests of the region.
Here it grows with a puffball mushroom.

Plate 86. The fuzzy white orbs of the hemlock wooly adelgid (Adelges tsugae) are everpresent among the few sprigs of eastern
hemlock that remain at the sample location. The forest is transitioning to a mixed mesic forest type, but one that retains its
“montane” character – with the upland/Appalachian species, black birch (Betula lenta), being the new dominant woody species.
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Condition
I’ve already established the case for this natural community type being in a compromised
condition. It is undoubtedly one of the best recent examples of the negative impacts of the
hemlock wooly adelgid (Adelges tsugae) on stands of hemlock in the Charlottesville Area. While
there are certainly examples of decline in much larger and older forests in the Appalachian
region where the ecosystem is more common, the hemlock – hardwood forest is a rare
community for the Piedmont. There just aren’t many examples in the Piedmont due to the
lower elevation and warmer, drier climatic conditions. The combination of its rarity and the
formidable attacker it faces (humans, and their import, the adelgid) makes it a paramount
conservation issue. Other community types have a higher conservation ranking, but perhaps
none face as immediate a threat as this one. While it is unlikely that the species will go extinct
(due to local genetic variation), it is highly likely that the “natural plant community” type could
be extirpated or otherwise modified far away from its current character, composition, and
classification. As described above, the community appears to undergo rapid change in a
multitude of ways following the decline of hemlock.
That said, we must view this example in two different lights. First, we can use it as an example
that clearly illustrates how threatened the trees and the host ecosystem are, and this can
provide evidence and weight for an argument to treat and save communities like it in other
parts of the Piedmont. In fact, this specific forest has already been used in that capacity, as its
rapid decline served as inspiration and motivation for saving another example of the eastern
hemlock-hardwood forest type south of Charlottesville (at Biscuit Run Park). Given that the
damage cannot be undone in the example at Hedgerow, we must be willing to see the silver
lining that is present. Looking forward, we see an opportunity to learn about how forests
respond and recover following the decline of hemlock. This subject is of particular importance to
those studying the potential impacts of climate change. While the wooly adelgid is having an
enormous impact on most Piedmont populations of the hemlock tree, it is very likely that most
low elevation examples of the Hemlock – Hardwood community type would disappear anyway
with a slight amount of global warming. It is worth pointing out an obvious but interesting fact
here - this is not the first time global warming has happened (though in times past it happened
way more slowly). Global average temperatures were much higher than today in the middle
Archaic Period, and presumably the hemlock was relegated mostly to the mountains during that
time. So it may be have the genetic potential to repopulate and move around the landscape via
waterways. This also means that the hardwood forests that replace the hemlock stands are
accustomed to doing so. There may already be in place an ancient cycle of replacement that
correlates with variations in climate. What I am suggesting is that other elements of the forest
may be prepared to pick up where the hemlock left off at Hedgerow. The questions remain,
however: What type of forest will it become? What influence will the rapid pace of change
wrought by human-influenced climate change have? This north facing slope and the ravine
below it hosts species more typical of middle elevations in the Blue Ridge Mountains to the
west. Will one montane community make way for another? The sweet birch that is dominant at
the site suggests that this may be the case.
The current change is worth studying, and the habitat should be included in the conservation
and education purpose of any “Biological Important Area” designation in that ravine. This
habitat serves as a dead canary in the coal mine, but also provides a glimpse into a distant
future where hemlock stands in the Piedmont might be replaced by hardwoods due to global
warming.
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We trust that, by being included in a conservation area, attempts to minimize the recruitment of
exotic species will be made. The non-native species that lurk at the edges have the potential to
reduce species richness and diversity dramatically in the new, emergent hardwood forest type.
That, and that alone, remains the primary threat that faces the community at this time. By
extension of that, any high traffic trail would serve as a vector for exotic species introduction.
With some wisdom and care, the high-traffic, multi-use trails of Hedgerow Park will be kept
away from this community type, and out of the biome it is part of. This particular network of
ravines and the slopes around them are host to so many extraordinary species and rare habitats
that anything less than the robust protection of those resources would be irresponsible. We
envision the multi-use “recreation-based” trails coming to an abrupt halt at the Lewis Farmstead
at the mouth of the hollow, and a simple foot path that reaches into the Biological Preserve, for
a pet-free, machine and bike-free, stroll focused on thoughtful and sensitive observation,
education, and research.
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Plate 87. The Chestnut Oak / Mountain Laurel forests of the study area occur only on northwest slopes. Many examples of the
community type are likely aver 120 years old, and they have a canopy of large chestnut oak over a low-diversity understory
dominated by mountain laurel. The ground has sparse herbaceous cover and a preponderance of organic material and cushion
mosses.

9. Ecological Group: Oak/Heath Forests
Community Type: Central Appalachian / Inner Piedmont Chestnut Oak Forest
USNVC CEGL Code: CEGL006299
Classification Confidence: High
Conservation Status: G5/S5
Albemarle/Charlottesville Conservation Rank: C5, Secure, abundant, and widespread within its natural
range, and apparently ineradicable under present conditions in the state of Virginia.
Context
The Central Piedmont and the Ragged Mountains
This forest type occurs throughout the state of Virginia in the low-to-middle elevation portions of the
Appalachian Mountains and Piedmont. It occupies extremely dry, well-drained soils in dissected uplands.
It is hypothesized that this community type may have replaced former Chestnut Oak - American
Chestnut forests in the Central Virginia Piedmont Uplands following the extirpation of large chestnut
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trees from the upper canopy due to the introduction of the
exotic fungus species, Cryphonectria parasitica.
Soil conditions in these habitats are extremely dry, welldrained, and nutrient-poor. The resulting community type
includes a preponderance of mountain laurel, and the
biomass of that species, in addition to the dry duff that tends
to accumulate on the ground, make this natural community a
highly flammable ecosystem. It is natural for this community
to experience frequent fire, and its composition is shaped by
that disturbance regime through time. A notable
characteristic is low species richness. In 105 sample plots
conducted by the Department of Conservation and
Recreation in the state of Virginia, the average number of
species is only 25.

Figure 11. Graphite leaf rubbing of American
chestnut (Castanea dentata). American chestnut
occurs throughout this community type, but is
relegated to the lower canopy. Prior to the
chestnut blight of the early 20th century, it may
have been a co-dominant tree in this forest type
with Chesnut Oak.

The Chestnut Oak Forest type is one of the most common,
widespread, and resilient natural communities in the Central
Virginia Piedmont. In the Charlottesville area, it is most
prominent on northwest slopes and mountainous
landscapes, and occupies sites with shallow, rocky, and
nutrient-poor soils over gneissic, granitic, and
metasedimentary bedrock. Those soils have low base
saturation, acidic pH, and an overall combination of
conditions that create a hostile environment for exotic
species.

The only geologic substrate types within close proximity to the study area that do not support chestnut
oak forests are mafic (metabasalt, metagabbro) and ultramafic (tremolite schist, chlorite schist). These
types of bedrock are less common than other types, and their cation-rich chemistry tends to prevent the
establishment of the chestnut oak - mountain laurel dominated forest types.
In addition to having unique soil conditions, the Chestnut Oak – Mountain Laurel Forests of the area are
restricted to a specific place in the landscape. In the Ragged Mountains this forest type only grows on
moderately steep slopes that face west-to-northwest. In that context there are low levels of light, and
the shallow acidic soils often support fewer than 35 plant species (including all trees, shrubs, and herbs).
It is perhaps the most easily recognizable forest type in the region because the canopy is almost entirely
chestnut oak, and the shrub layer is characterized by having dense thickets of mountain laurel. Not only
is it easy to see from the ground level, it can be seen in winter-time aerial imagery because the mottled
dark gray-green pattern cast upon the landscape by the mountain laurel contrasts sharply with the
white trunks of chestnut oak. However, absent a site visit or aerial imagery, one can still estimate the
location of the forest type with high probability using a topographic map, and particularly so if they are
familiar with the geology of the land.
Prior to the introduction of the chestnut fungal blight (Cryphonectria parasitica) the forest’s common
name may have been Chestnut Oak - American Chestnut Forest. In the absence of this tree, the chestnut
oak has probably increased in numbers. We find a rather consistent age for the Chestnut Forests of the
Ragged Mountains, with the oldest trees being fairly wide-spaced and in the neighborhood of 110 - 130
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years old. However, younger trees occupy the voids left by the decline of American chestnut. In the
absence of lingering saplings, the pattern of infilling younger specimens may be strong enough in some
portions of the Ragged Mountains to allow someone to locate the position of the early 20th century
American chestnut trees that were lost.
We describe the importance of natural and prescribed fire throughout this document, and this natural
community in particular is what I like to call a Fire Forest. The habitat type is extremely flammable due
to the periodic buildup of organic debris and the density of waxy mountain laurel leaves and dry bark of
the stems. The naturally increased fire interval tends to recruit for more Chestnut Oaks, as that species
is adapted to fire. It also tends to regulate the mountain laurel, creating open patches of ground that
can support other species. Fire exclusion, in general, will decrease diversity in this habitat type. In ideal
conditions, fire is introduced by some means every 10-12 years, and thereby produces a mosaic of open
and closed canopy conditions that support shade-loving and sun-loving species.

Within the Study Area
Within the Hedgerow Study area there are 6 separate examples of the Chestnut Oak Forest community
type. They combine to cover about 36 acres, or roughly 10%, of the study area. All examples occupy
west-to-northwest facing slopes on aspects of 290-320 degrees, and occur in association with other
nutrient-poor habitat types such as Acidic Oak-Hickory Forest and Xeric Woodlands. In nearly all
examples, a witchhazel-dominated shrub layer stretches along the westerly toe slope as part of a
subtype of the Acidic Oak-Hickory Forest community.
The example that was sampled and described below occurs in the east portion of the study area, on
tract 75-46, and covers over 7 acres. This stand is a “pure” and representative example of the
community type, and has consistent vegetative characteristics throughout. A single white pine (Pinus
strobus) occurs in the community, and several oak trees grow to exceptional sizes (northern red and
chestnut oaks). American chestnut (Castanea dentata) occurs here with regularity, widely spaced and in
suppressed numbers and stature. Rock outcrops near the toe slope are large enough to support
significant colonies of lithophytes such as rockcap fern (Polypodium virginianum). Immediately east, and
separated by a mesic forest is another stand of the community type. This one extends for some distance
off the property in that direction. Its composition is similar to that just described, with a little less variety
due to its smaller size.
Moving westward, the next stand of the forest type is around 6 acres in size, and grows on the
northwest slopes of tract 75-47. The ecotone along the lower slope here supports a rocky terrain and
the transition to Acidic Oak-Hickory forest presents some anomalies, including a preponderance of
sedges and the only example of shagbark hickory (Carya ovata) observed in the study area.
The 4th example of the community type covers a 10 acre northwest facing slope on tract 75-64. This
extensive forest is homogenous in nature, but hosts large colonies of hayscented fern (Dennstaedtia
punctilobula) in canopy breaks, and a preponderance of sweet birch (Betula lenta) on the lower slopes.
Chestnut oak and Mountain laurel remain the dominant signature.
The 5th example is less than an acre in size and occurs at the interface of a Xeric Woodland and a Basic
Oak-Hickory forest near the south end of tract 75-64.
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The final and 6th example is roughly 6 acres in size, and offers some variety not seen in the other
examples. It begins on the northwest slope in the southwest corner of tract 75-64, extends upslope to
the south, and climbs up and over the ridge line to continue onto tract 75-11. At that location, the land
aspect is southwest, and the southerly rotation of the land allows for shortleaf pine (Pinus echinata) to
join the chestnut oak in the upper canopy. At this location, and not far south of the old roadbed on the
ridgeline, is the largest example of American chestnut observed in the study area. The southerly
exposure supports xeric woodlands (a grassland type) in small patches associated with bedrock, and the
mosaic-like pattern translates directly to a more diverse assemblage of flora when compared to that
seen on the northwest facing slopes.

General Forest Composition
The composition of this forest has likely
evolved over time. The once prominent
American chestnut is now mostly missing, and
has been replaced with oak. Fire exclusion has
likely contributed to homogeneity in
structure, and reduced species richness and
diversity. The composition now is utterly
simple, with an upper canopy dominated by
chestnut oak, a shrub layer dominated by
mountain laurel, and all other layers being
relatively reduced in biomass and diversity.
The forest canopy is a beautiful one in its
simplicity, and affords long views across and
down slope beneath a towering and closed
canopy. No other ecosystem type at
hedgerow has lower total vegetative density
Plate 88. Rock polypody (Poylpodium virginianum) makes
across all layers. This community had the
appearances where there are large boulders in this community type.
fewest species per acre compared to all other
Photograph by Ezra Staengl.
types assessed during our survey. Across the
more than 36 acres of Chestnut Oak –Laurel forest we only noted 56 native species. This is remarkably
low for a landscape of that size. An additional 8 non-native plant species were found, but growing in low
numbers near the margins or in high-disturbance areas.
The low number of species is not necessarily a sign of poor health. Indeed, quite the opposite can be
true. This is a pure, tough, and sustainable ecosystem type. The edaphic conditions of this habitat
ensure naturally low species richness and extremely low exotic species occurrence. Because of the
unique conditions of the site, 4 of the 56 native species observed are “high fidelity” species that occur in
no other ecosystem on the property. Despite the expected low species richness, the sample plot
produced 32 species, a figure that is higher than the state mean of 25. The Hedgerow example of the
community has more species than average, and more species than most other examples studied to date
in Virginia (Across all 105 sample plots conducted by the DCR-DNH, only 15 have more species.)

175 | P a g e

Plate 89. Jessie Wingo and Soizic Ziegler lay out a 400 square meter sample plot in the “North Heath”. Witch
hazel reaches in the foreground, and an enormous chestnut oak rises from the mountain laurel thicket. This is a
characteristic view of the forest type.

Type Location Description. Sample Plot #HR01: North Heath
Dominant Plant Descriptor: Quercus montana / Nyssa Sylvatica / Kalmia latifolia / Chimaphila
maculata Forest
Species Richness in Plot: 32 (30 native, 2 non-native)
Diversity Index (Shannon-Wiener): 3.14
Exotic Species Importance Value (IV) (Fleming): .04
Species Richness in Plant Community: 40 (38 native, 2 non-native)

Field Note/Summary, Survey Date October 25, 2017:
The plot location is highly representative of the plant community being sampled, and nearly
identical to plots in this vegetative type in other parts of the Ragged Mountains. Consistent with
local trends, aspects of ~290-330° NW in the Ragged Mountains, on steep side slopes, support
ecosystems dominated by Quercus montana and Kalmia latifolia. The herbaceous layer is
depauperate, with seedlings of Kalmia latifolia sharing space with Leucobryum glaucum,
Leucobryum albidum, Rhododendron periclymenoides, Chimaphila maculata and a few other
acidophiles. The shrub layer is dominated by Kalmia latifolia (the largest of which have threeinch trunk diameters) and a notable gap occurs in the 22’-66’ elevation portion of the forest
canopy. The upper canopy is almost entirely comprised of Quercus montana. A single Nyssa
sylvatica is the only exception within the plot, and Quercus rubra occurs in the upper canopy
sparingly outside the plot. Rock outcrops breach the surface in the northeast corner of the plot
and Polypodium virginianum grows sparingly below them (and more frequently on more
substantial rocks in the plant community outside the plot). The forest is approximately 95-125
years old, with some mixed aged trees in the middle canopy. Long term fire exclusion has
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allowed Acer rubrum to reach the upper portions of the “T2” layer (~60 feet tall). Several notable
specimens of Castanea dentata occur outside the plot, a few reaching over 60 feet tall. This plant
community transitions to basic mesic vegetation at the toe slope just prior to reaching a
permanent small stream. As the aspect changes to the west and the east, either basic oakhickory or basic mesic forest assemblages occur. Upslope the vegetative type transitions abruptly
to a heath with Quercus montana (minus Kalmia) and then to acidic oak-hickory in some places
and basic oak-hickory in others. Invasive species are nearly absent from the plot, with the only
exception being in the southwest corner where an old trail/road slices through the plant
community on its way downslope and northwest into the bottom of the ravine.

Physiography
The sample plot was positioned at the north end of the
Hedgerow Property about .4 mile west of Shepards Hill, .2
mile south of I64, and at the west end of an extensive
heath forest that is on the south side of the deep ravine on
tract 75-46. The natural community unit being sampled is
about 7 acres in size and covers an elevation range on the
northwest facing slope of 644’-768’. The plot itself is upon
the middle slope, away from the edges of the habitat, and
covers an elevation range of 700’-728’.

Plate 90. The steep slopes of the heath
often host large bedrock outcrops. The
soils around them are naturally very acidic
and nutrient poor. Without those
conditions the natural community could
bot persist.

The landforms in the plot area included a side slope and
bedrock outcrops, in association with the side slope of the
deeply incised ravine. The slope varied from moderately
steep over most of the site (about 15-20%) to extremely
steep at rock outcrops (65-75%). The dominant overarching
angle of incline of the landscape is around 20°. This
relatively steep slope has a north aspect of 320-330°.

Under-riding this sloped terrain is the dominant bedrock of
the study area, Porphyroblastic Biotite-Plagioclase Augen
Gneiss. The ground surface is occupied by about 10% bedrock exposure, 5% boulders, and 5%
cobbles. Around those rocks the ground is mostly fine organic material (55% cover) and
decaying wood (20% cover). A remaining 5% of the ground surface cover is represented by
mosses, lichens, and exposed mineral soil.
The soil at the site is relatively rocky, with gneiss and white quartz being common. That rocky
soil is very well-drained and has a moisture classification of dry-mesic. The top 4 inches of the
soil column was sampled at 3 different locations in the plot to capture niche variety. Those 3
samples were combined and assessed for 27 different chemical and physical attributes.
The physical structure of the soils included 52% sand, 30% silt, and 18% clay, and offered a
diagnosis of Sandy Loam. All characteristics in the data are in-line with what is expected of the
community type. Four phenomenon are highly predictable: pH, base saturation, exchange
capacity, and aluminum saturation. The soil is very acidic, at 4.5 pH, and base saturation is
extremely low. Aluminum is elevated and the exchange capacity is high. These four factors
combine to exert a selective influence on the vegetative assemblage. The nutrient-poor soils in
combination with the northwest aspect and deep shade recruit for the simple and diffuse plant
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assemblage described below. The same characteristics result in a sharp reduction of exotic
species.

Tree Canopy (21’-115’)
Soaring to heights of nearly 100 feet, the
dominant canopy tree in the plot and the
broader 7-acre forest is chestnut oak (Quercus
montana). 11 individuals reached above the 67’
mark in the sample plot, and joining those was
a single tree of blackgum (Nyssa sylvatica).
Only one additional species occupies the upper
canopy in this example of the forest type
outside the plot - northern red oak (Quercus
rubra).
The middle canopy (33’-66’ above ground) had
6 individuals of blackgum (Nyssa sylvatica), 4 of
chestnut oak (Quercus montana), and 3 of red
maple (Acer rubrum). The black gum provided
the dominant vegetative cover in that layer.
Joining it outside the plot are a couple
exceptionally tall examples of American
chestnut (Castanea dentata) and a single white
pine (Pinus strobus).
Plate 91. The golden leaves of American chestnut catch
some of the limited light that reaches the understory of
this sloped forest.

The lower canopy is relatively free of
vegetation, and includes a smattering of
blackgum (Nyssa sylvatica) and red maple (Acer rubrum), as well as a few examples of large
flowering dogwood (Cornus florida) outside the plot.

Shrub Layer (2’-21’)
Beneath the rather open middle-to-lower canopy structure we found a thicket of shrubs that is
characteristic of northwest facing slope forests dominated by a cover of chestnut oak and black
gum. In a plot covering only 400 square meters, 296 individual shrubs of mountain-laurel
(Kalmia latifolia) were counted, and many of those have a trunk diameter of nearly three inches.
They are as old as the oaks in the upper canopy, and many of them may be resprouts from oldgrowth trunks. Joining the mountain laurel in fairly high numbers is witch-hazel (Hamamelis
virginiana). 31 individual clusters of that shrub reach above the mountain laurel. Adding to the
already dense assemblage were scattered examples of red maple (Acer rubrum), blackgum
(Nyssa sylvatica), flowering dogwood (Cornus florida), American beech (Fagus grandifolia), and
seedlings of tuliptree (Liriodendron tulipifera).
Additional shrub layer species noted outside the sample plot were American chestnut (Castanea
dentata), sassafras (Sassafras albidum), and deerberry (Vaccinium stamineum).
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Herb Layer (0-2’)
The Herb layer in this community type has the
fewest species and total vegetative cover when
compared to all other ecosystems in the study
area. Only the flora capable of handling deep
shade, nutrient-poor, and aluminum-saturated
soils can grow here. This is a perfectly normal and
natural situation, despite the low numbers of
species. Not all ecosystems are rich and diverse in
flora.
The dominant species in the herb layer are
mountain-laurel (Kalmia latifolia), seedlings of
chestnut oak (Quercus montana), and scattered
colonies of hillside blueberry (Vaccinium
pallidum).
Striped wintergreen (Chimaphila maculata),
Pinxter azalea (Rhododendron periclymenoides),
and mapleleaf viburnum (Viburnum acerifolium)
occur as scattered individuals.
An additional 22 native species offer less than 1% Plate 92. Striped wintergreen (Chimaphila
maculata) was the most common vascular plant in
vegetative cover each: red maple (Acer rubrum),
the sample plot, and even then it occurred sparingly.
black huckleberry (Gaylussacia baccata), witchPhotograph by Emily Luebke.
hazel (Hamamelis virginiana), tuliptree
(Liriodendron tulipifera), rock muhly (Muhlenbergia sobolifera), Christmas fern (Polystichum
acrostichoides), dwarf cinquefoil (Potentilla canadensis), black-edged sedge (Carex
nigromarginata), flowering dogwood (Cornus florida), an unidentified hawthorn (Crataegus sp.),
an unidentified panic grass (Dichanthelium sp.), downy rattlesnake-plantain (Goodyera
pubescens), pinesap (Hypopitys monotropa), hop-hornbeam (Ostrya virginiana), Virginia-creeper
(Parthenocissus quinquefolia), common rockcap fern (Polypodium virginianum), black cherry
(Prunus serotina), black raspberry (Rubus occidentalis), sassafras (Sassafras albidum), white-leaf
greenbrier (Smilax glauca), cranefly orchid (Tipularia discolor), and wood violet (Viola palmata).
Exotic species in the plot were almost non-existent, with a sprig each of autumn-olive (Eleagnus
umbellata) and oriental bittersweet (Celastrus orbiculatus) struggling to make a living.
We were excited to see American chestnut (Castanea dentata) in the herb layer outside the
plot. This may be the result of one of the middle canopy trees actually producing fruit, rather
than being regenerative from old stumps. Additional species noted outside the plot were smallfruited panic grass (Dichanthelium dichotomum var. dichotomum), American beech (Fagus
grandifolia), bracken fern (Pteridium aquilinum), poison ivy (Toxicodendron radicans), and
summer grape (Vitis aestivalis).
Mosses formed a prominent component of the vegetation in the plot. White moss (Leucobryum
albidum), oak haircap moss (Polytrichastrum ohioense), cushion moss (Leucobryum glaucum),
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and worm moss (Bryoandersonia illecebra) were particularly common. Fern moss (Thuidium
delicatulum) grew sparingly and found its home in tiny niches that supported moisture retention
and deep shade (rotting logs). An unidentified moss blanketed the trunks of largest tree trunks.
Exotic species
As mentioned prior, conditions in this community type are just too harsh to support species not
adapted to those conditions. This includes non-native species. Stresses including acidic pH, low
base saturation, aluminum toxicity, shallow rocky soils, and deep shade select for a strict
assemblage of plants. The habitat is dominated by evergreen ericaceous species and fire
tolerant woody plants. The only two exotic species observed were Oriental bittersweet
(Celastrus orbiculatus) and autumn-olive (Eleagnus umbellata). Neither will ever be a threat on
this particular portion of the landscape.

High Fidelity Species
Species that were completely restricted to this community
type at Hedgerow were stiff tick-trefoil (Desmodium
obtusum), panicled hawkweed (Hieracium paniculatum),
bracken fern (Pteridium aquilinum), and summer grape
(Vitis aestivalis). Additional species exhibited high fidelity
as well, and occurred in only the heath communities that
had a preponderance of mountain laurel. Those species
were partridgeberry (Mitchella repens), Pinxter azalea
Plate 93. Eastern bracken fern (Pteridium (Rhododendron periclymenoides), American chestnut
aquilinum) only occurs in association with
(Castanea dentata), and eastern hemlock (Tsuga
the chestnut oak / mountain laurel heaths
canadensis). One must remember that the latter two were
in the study area.
more widespread in the past. The American chestnut in
particular would have been co-dominant with hemlock and oak in these heath habitats, and
those saplings we see today are all that is left.

Condition
The overall condition of this natural community type is stable, and considered by conservation
authorities to be “nearly ineradicable”. Resilience is built into its nature. However, it is
important to remember that, in doing nothing to a forest we often inadvertently impose
unnatural conditions. That is the case with this forest type. Its primary issue in the coming
decades could be fire exclusion. This habitat is comprised of nearly 100% fire-adapted species,
and that means that the habitat itself emerged from a fire-impacted landscape. Time and
natural selection, in combination with frequent fire (perhaps every 10-12 years), honed the
ecosystem and its constituents. In the presence of fire, the forest thrives. It would be more
varied in structure, with small openings in the canopy supporting woodland niches and sunny
glades, were fire present on the landscape. The heath would thus be a mosaic of patch
dominant conditions, some areas with full shade, and some with full sun. A nutrient-poor soil
with those conditions supports a wide array of interesting species and diverse set of wildlife.
However, in the absence of fire, the canopy has closed completely. Diversity is low, and it will
continue to fall if a “leave it alone” approach is applied.
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Fire management in this ecosystem type would be relatively straight forward. The habitats are
defined clearly by a preponderance of mountain laurel, and many of them have excellent fire
breaks already established, in the form of streams or old roads. But, we imagine that if
prescribed burns are considered at Hedgerow, an effort to burn the entire 344 acres at once
would be the most efficient approach. All of the study area suffers, in one degree or another,
from fire exclusion.
The most harmful exotic species in this community type continue to be the pathogenic fungus,
Cryphonectria parasitica (leading to the chestnut blight) and the insect, Adelges tsugae
(currently impacting eastern hemlock). Both tree species occur at Hedgerow with enough
frequency to suggest that they once would have been more common on the chestnut oak mountain laurel dominated landscapes we see today. There are two excellent viewing locations
on the property for seeing the impact of each of these. In one case, an American chestnut
(38.0128, -78.5716) has managed to reach the upper-middle canopy, even as its trunk is
exploding from the impacts of the fungus. This location should be a focal point along a primary
trail and include a thoughtfully designed interpretive sign and story.
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Plate 94. Hillside blueberry (Vaccinium pallidum) and black huckleberry (Gaylussacia baccata) team up to form small thickets
in openings in the Mixed Oak Heaths of Hedgerow.

10. Ecological Group: Oak/Heath Forests
Community Type: Piedmont / Central Appalachian Mixed Oak / Heath Forest
USNVC CEGL Code: CEGL008521
Classification Confidence: Moderate
Conservation Status: G5/S5
Albemarle/Charlottesville Conservation Rank: C5 Secure, abundant, and widespread within its natural
range, and apparently ineradicable under present conditions in the state of Virginia.
Context
The Central Piedmont and the Ragged Mountains
As the name indicates, the “Piedmont / Central Appalachian Mixed Oak / Heath Forest” is a widespread
forest type in Virginia. The forest occurs from the western side of the state, across the Ridge and Valley,
the Blue Ridge, the Piedmont, and even in portions of the inner Coastal Plain. It varies from place to
place, but it always occurs in nutrient-poor uplands and has a preponderance of white oak (Quercus
alba), chestnut oak (Quercus montana), scarlet oak (Quercus coccinea), and black oak (Quercus velutina).
The lower canopy tends to be very simple, and includes hickories (Carya spp), black gum (Nyssa
sylvatica), and sassafras (Sassafras albidum) with regularity. The shrub and herb layers are equally
simple but have a little more regional variation and a patch-dominant character. Shortleaf pine (Pinus
echinata) is often present, but not common, in Central Piedmont examples. When it is present it is often
the oldest tree in the stand.
This forest type has been well studied over the past couple of decades. There are more than 84 sample
plots across the state representing it. Among all those the species richness varies substantially, from 13
in one location to 51 at another. The average is 26 species. This figure is slightly lower than what we
expect to see in the Ragged Mountains.

182 | P a g e

The Mixed Oak / Heath Forests of the Ragged Mountains are very similar to Chestnut Oak Forests, with
the notable near-absence of mountain laurel, and a more diverse canopy. The Mixed Oak / Heath has a
little more vegetative potential, but still has naturally low species richness and diversity due to edaphic
and environmental conditions. Like its Forested Heath cousins, this community retains the ability to fend
off exotic species. The soils are xeric to dry-mesic, thin, and often on rocky slopes. The chemistry tends
to be acidic, with very low base saturation, but high metal toxicity. The Mixed Oak / Heath can occupy
extremely dry knolls with a preponderance of surface bedrock, boulders, and cobbles, but it is most
common on slopes with a west-to-southwest aspect. Our survey crew often finds them in places that
would otherwise be Acidic Oak-Hickory Forest, and very often as extremely small patch forest stands.
Out of line with the regional trend, this community type in the Ragged Mountains hosts a proliferation
of chestnut oak, rather than a co-dominant stand of chestnut oak and white oak.
The ecosystem type has suffered a similar fate as the other Heath Forest types in the Ragged Mountains,
with American chestnut mortality creating sudden canopy gaps beginning in the early parts of the 20th
century. Oaks have filled those gaps, in large part.

Within the Study Area
The Mixed Oak / Heath Forests within the 344 acre study area cover just over 8 acres. There are 5
separate occurrences and they often intergrade seamlessly with Acidic Oak-Hickory Forests and Xeric
Woodlands. Because of the rather diffuse and patch-like manner with which they adjoin surrounding
nutrient-poor community types, the lines on the map should be interpreted as being approximations. It
may be the case with more sample locations that a couple of the 5 examples of these types would be
lumped with other types. But because physiographic and vegetative characteristics consistently
differentiated the forest type, we decided to keep them split for now in lieu of more quantitiative
support for lumping them.
Two examples of the forest type occur in the east upland portion of the study area, near the confluence
of several historic roads. Dry slopes and exposed bedrock result in a sharp reduction in species richness
and support this community. It ends at the toe slope to the west with an abrupt change to Basic OakHickory forest, and terminates along the north side where it meets a Chestnut Oak – Mountain Laurel
dominated forest. The higher elevation mid-slope example is surrounded by mostly Basic Oak-Hickory
Forest but intergrades with Acidic Oak-Hickory top along the flatter upland area at the intersection of
tracts 74-46, 75-47, and 75-64. This upland example has minimal vegetation in the herb layer, and the
most dominant plant in the herb and shrub layers are often chestnut oak seedlings. Small patches of
hillside blueberry (Vaccinium pallidum) and black huckleberry (Gaylussacia baccata) grow in some areas.
A single small example of the forest type occurs in association with the Xeric Woodland / Barren
complex at the north-center portion of tract 75-64. This is a fairly classic example of the type, exhibiting
a mixed oak canopy dominated by white oak and chestnut oak, and a dense shrub layer of deciduous
ericads. The species richness climbs sharply as the community transitions to Xeric Woodland to the
west. To the north an Acidic Oak-Hickory forest occupies the ridgeline, and all other margins transition
to Basic Oak-Hickory Forest as the soil deepens. Shallow soil and bedrock exposure help to sustain the
forest type at this location, and along its margin it transitions irregular to dry-mesic and mesic forest
types where deeper base-saturated, soils are encountered.
The final two examples are fairly large, and occur on west facing mid-slopes in the west portion of the
study area (tract 75-2D). One example, east of the primary drainage in that area, is attached along its
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north margin to a xeric woodland with large exposed rock outcrops. The
other example is on a west slope in the westernmost drainage of the
study area, and it adjoins the small white pine forest.
All-in-all, this is another Fire Forest, and along with all its associates,
there would be great benefit had for biodiversity if landscape-scale
prescribed burns were applied.

General Forest Composition
Because this ecosystem was not formally surveyed, the number of
species documented in association with it is low, and biased. 22 native
species and 1 non-native were noted. The non-native species, like in
other examples of heath community types, is restricted to the edges of
the community where it joins richer forest types, or in areas of
significant soil disturbance. When compared to other natural
Plate 95. Firepink (Silene virginica)
community types in the survey area, this one has among the lowest
is common in the Acidic soils of the
number of species. The extreme soil conditions shape the assemblage
mixed oak heath. The name comes
not from the color of the plant, but
of flora here and only plants that can tolerate those conditions become
from the shape of the petal tips, and
stable parts of the community. This presents a bit of a logic paradox.
ressemblance to the toothed blades
Sometimes it is perfectly healthy and natural for an ecosystem to have
of “pinking shears”.
low species richness and low diversity. While we did not quantify
diversity, we can see upon first glance that, like in the other heath forest types, a few species are
dominant in both numbers and vegetative cover.

Type Location Description. No Sample Taken
Dominant Plant Descriptor: Quercus (montana – alba) / Vaccinium pallidum – Gaylussacia
baccata / Hieraceum venosum Forest
Species Richness in Plot: Not Assessed, but likely between 25-35 species (based on local data).
Diversity Index (Shannon-Wiener): Not Assessed, but likely very low due to edaphic conditions.
Estimated to be between 3.1-3.4
Exotic Species Importance Value (IV) (Fleming): Not Assessed by likely less than .01 due to
nutrient-poor soils and difficulty for non-natives to assemble
Species Richness in Plant Community: Not Assessed, but likely less than 40 (based on local
observations)
Summary
This natural community was not assessed with vegetative sample plots. The decision to forgo
that assessment came about because of the combination of the high confidence in classifying
the type with general visual reconnaissance and the low probability that the forest type would
offer any new information pertaining to the ecology of the study area. With that said, we can
look to other examples in the Ragged Mountains for general trends, as this one is very similar to
the others observed at Ragged Mountain Natural Area and the Heyward Community Forest
nearby.
Physiography
This set of 5 examples of the Mixed Oak-Heath occupies without exception side slopes on flat to
convex surfaces. The upland terrain supporting it at the Hedgerow property is relatively flat to
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gently sloped, and the soil is shallow and rocky. The ground is covered mostly with organic
material, but significant patches of exposed, sandy soil and scattered pebbles and cobbles
(particularly of gneiss and quartz) are present. The physical blend of clay, silt, and sand are likely
in proportions that produce a classification of “Loam” or “Sandy Loam”. Those soil conditions, in
combination with a gentle slope, tend to produce dry-mesic to sub-xeric, and very well-drained
conditions. The chemistry of the soils at Chestnut oak dominated sites in the Ragged Mountains
is somewhat predictable. In samples taken in the past, the soil pH is very acidic, low in cations,
aluminum saturated, and high in exchange capacity. Base saturation is nearly zero at these sites,
and the combined “nutrient-poor” character of the soil recruits for a strict and simple
community of native plants. Because of the combined physiographic conditions, non-native
species tend to be almost absent. They do emerge in areas of human disturbance, with soil
modification, or near the margins at the toe slope where soil moisture is higher.
Tree Canopy (21’-115’)
The canopy is similar to that of the Chestnut Oak Heath Forest, with a little more variety. The
dominant tree in the upper canopy tends to be chestnut oak (Quercus montana), with scarlet
oak (Quercus coccinea) and white oak (Quercus alba) making appearances regularly. Also
present, albeit in fewer numbers, are black oak (Quercus velutina) and northern red oak
(Quercus rubra).
The middle canopy contains the same species, but also a preponderance of black gum (Nyssa
sylvatica) and pignut hickory (Carya glabra). The fire intolerant species, red maple (Acer rubrum)
and American beech (Fagus grandifolia) are prominent components of the lower canopy in
some places, and sassafras (Sassafras albidum) reaches out of the shrub layer on occasion. As
expected, shortleaf pine (Pinus echinata) and Virginia pine (Pinus virginiana) occur near large
rock outcrops or other areas that have canopy breaks. Finally, tuliptree (Liriodendron tulipifera)
and several other “mesic” species increase
down slope at the transition point to more
nutrient-rich soil types.
Shrub Layer (2’-21’)
The shrub layer is best characterized as
being a mosaic of low-growing thickets and
open rocky ground, with black huckleberry
(Gaylussacia baccata), hillside blueberry
(Vaccinium pallidum), deerberry (Vaccinium
stamineum), and seedlings of chestnut oak
(Quercus montana) being patch-dominant.
Mountain-laurel (Kalmia latifolia) grows
less commonly than in the other heath
types in the study area, and wild azalea
(Rhododendron periclymenoides) presents
spindly specimens into the lower shrub
layer. Witch hazel (Hamamelis virginiana)
and maple-leaf viburnum (Viburnum
Plate 96. The flowers of hillside blueberry (Vaccinium
acerifolium) form small colonies on
pallidum) fill the forest floor with color in spring. Photograph
occasions, and American chestnut
by Drew Chaney.
(Castanea dentata) occurs as scattered
185 | P a g e

stunted specimens. The only non-native species observed in this community type was Asiatic
dayflower (Commelina communis), and it was present in very low numbers. Given that an
exhaustive survey was not undertaken for this community type, there may be a couple of other
non-native species present. However, the mixed oak heath is notorious for having few, if any,
exotic species.

Herb Layer (0-2’)
The most typical flowering herbaceous species were plantain-leaved pussytoes (Antennaria
plantaginifolia), striped wintergreen (Chimaphila maculata), whorled coreopsis (Coreopsis
verticillata), fireweed (Erechtites hieraciifolius), purple bedstraw (Galium latifolium), common
yellow wood-sorrel (Oxalis stricta), fire pink (Silene virginica), sharp-leaved goldenrod (Solidago
arguta), and silverrod (Solidago bicolor). Poverty oatgrass (Danthonia spicata) and rock muhly
(Muhlenbergia sobolifera) were present but scattered throughout this community type, and
Christmas fern (Polystichum acrostichoides) grew in some areas.

Exotic Species
The only non-native species noted in the community was Asiatic dayflower (Commelina
communis). In other examples of the community type in the Ragged Mountains Chinese
lespedeza (Lespedeza cuneata) and perilla (Perilla frutescens) occur in areas of recent
disturbance (trails and utility lines). The low number of exotic species is typical for the MixedOak Heath of the Ragged Mountains.

High Fidelity Species
Two species were documented in association with the Mixed Oak Heath and no other natural
community type in the study area: yellow wood-sorrel (Oxalis stricta) and silverrod (Solidago
bicolor). Other “high-fidelity” species may be discovered in the five examples of this community
type with further study, with a relatively high probability of a couple of grasses fitting that bill
(especially Dichanthelium and Carex species).

Condition
Because there are rarely evergreen trees and shrubs here, the natural community type is very
bright in appearance, with a rather vacant and spacious middle and lower canopy. In many
examples in the Ragged Mountains the herb and shrub layers are carpet-bombed with chestnut
oak seedlings. Species richness is a bit higher in this Mixed Oak type than seen in the Chestnut
Oak Forest Heaths of the Ragged Mountains. This is evident in all layers, and the prolific blooms
of ericaceous shrubs such as lowbush blueberry and black huckleberry support a significant
insect population in late spring. This habitat is one of the many fire-adapted forests in the
Ragged Mountains, and absent human development or silviculture, fire exclusion is probably its
biggest health risk long-term. The primary trees and shrubs in the habitat respond well to fire,
and herb layer diversity increases in the years following fire due to elevated soil nutrients and
increased light.
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Plate 97. Moores Creek makes a hairpin turn at the south end of the Hedgerow project area. The brown sediment of the sand bar
in the middle ground supports a diverse array of floodplain-specific species. 28 species occur in this ecosystem and nowhere else
in the study area, including a rare montane species - woodland bulrush (Scirpus expansus). Also visible here are a few pieces of
trash that are characteristic of this drainage. The roadside context (Rte29) has been a dumping ground for decades.

11. Ecological Group: Piedmont / Mountain Small-stream Alluvial Forests
Community Type: Northern Piedmont Small-Stream Floodplain Forest
USNVC CEGL Code: CEGL006492
Classification Confidence: High
Conservation Status: G4/S3?
Albemarle/Charlottesville Conservation Rank: C3, Vulnerable, with some cause for long-term concern,
due to decline in size and quality in response to the threats of exotic species, human encroachment, and
development.
Context
The Central Piedmont and the Ragged Mountains
This forest type occurs primarily in the lower reaches of the Blue Ridge Mountains and across the
Piedmont region along small streams that experience periodic flooding. Long narrow floodplains,
terraces, and other alluvial landscape characteristics are present. The flooding regimes, soils, the plants
that are supported by the resulting conditions vary widely from place to place, but the habitats generally
consist of narrow floodplains along winding moderate-velocity streams and deep, sandy, alluvial soils.
Bouldery and cobbly alluvium is almost always present on bars in the streams, and the streambeds tend
to be rocky. The classic Piedmont pattern of run, riffle, and pool repeats itself along a natural meander.
The forests are extensive in some areas in the Piedmont, but they tend to remain long and narrow, and
relegated to wider valley floors in the Ragged Mountains. As expected in the broader Piedmont, this
community type is heavily impacted by agricultural land use. In upland terrain like the Ragged
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Mountains the narrow but fertile floodplains often
offered the only productive landscape for farmers.
What’s more, catastrophic storm events often reset the
ecological clock in these systems due to steep local
stream gradients, and the modern plant recruitment and
assembly that follows has included a heavy set of exotic
species for at least 200 years. This duet of heavy historic
human impact combined with the recruitment of exotic
species following storm events is typical in the region,
and indeed it is the paramount character of the example
we describe below.
There are four types of small-stream alluvial forest in
Virginia, and three of those types are strictly affiliated
with montane landscapes west of the Piedmont region.
Of the four types, it is the Inner Piedmont / Mountain
small-stream variant that occurs in the Ragged
Mountains. These forests are different from the other
small-stream alluvial forest types in that they occur east
of the Blue Ridge, but still in the inner portion of the
Piedmont where stream gradients are significant.
Diversity among the four types of forest is highest in the
Piedmont examples, and that pattern was affirmed in
our vegetative sample plot at the south end of the
Hedgerow study area. The range of species richness for
this community type in the state is 45-94, with a mean of
65. Our sample plot produced 69 species.
Plate 98. Great blue lobelia (Lobelia siphilitica)
lingers at heavy impacted seepage locations along the
floodplains of the study area. It serves as a stark
reminder of the potential beauty of a restored, healthy
small stream ecosystem.

The Small-Stream Alluvial Forest is given a slightly
elevated conservation priority by the Department of
Conservation and Recreation. This attribution is not due
to rare species, but rather, to the fact that the forest
type and the landscape it occupies tends to be at risk because of human impacts and periodic natural
flooding events. The narrow floodplains along moderate streams were intensively farmed with nonnative monocultures for 200-300 years, and many of the wetland niche habitats on those floodplains
were ditched and drained. Because of ongoing agricultural land use, intact floodplain ecosystems are
becoming increasingly rare. They’ve been displaced and diminished by modern agriculture and
development, and the example in the Hedgerow property study area is no exception.

Within the Study Area
Two fairly degraded examples of this community occur in the study area. The northernmost example
begins at the terminus of multiple rich ravine ecosystems along the primary stream that drains the
property at the north end prior to going under Interstate 64, and eventually through the property of
Camp Holiday to meet the creek that drains the Ragged Mountain Natural Area reservoir. The beginning
of the community type is signified by the existence of a small floodplain that expands lightly toward the
north. Upstream, and prior to the point of the accumulation of alluvium and a flatter landscape, the
stream gradient is a bit higher and drops along incisions at the bottom of multiple deep ravines
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(described in Section 1, Basic Mesic Forests). The
small alluvial floodplain has been heavy impacted
over the past 100 years (and probably the 100 years
prior to that), including the cultivation of flat areas,
pastures/livestock, eroded road beds, structures,
and a significant population of exotic species. In
1937 aerial imagery the alluvial floodplains and some
of the toe slopes above them are denuded of natural
vegetation, with small shrub/herbaceous colonies
and widely spaced large shade trees growing along
the stream and at areas of seepage. By the mid1950s the open field areas to the southwest (in what
is now young basic mesic forest) had been
abandoned to natural succession. The homesite
associated with the management of that open space
was destroyed by an accidental fire, and no one has
lived on the tract since. The construction of I-64 in
the 1960’s bisected the cultivated areas and the lack
of access resulted in the near isolation of the
floodplain in the study area. By the mid 1970’s all
fields on the floodplain in the north end of the study
area, and south of Interstate 64, were undergoing
Plate 99. View of the small stream that drains the north
rapid forest succession.
portion of the study area. The low stream gradient creates
a gentle and sheltered growing environment and allos for
mosses and wetland flora to assemble close to the water’s
edge.

The construction of I-64 divided lands that had been
connected for eons. A low mountain was decapitated
and its rock used to make an enormous berm
between a ridge and a lowland at the northeast terminus of this drainage, and much of the discarded
stone debris was heaped to form an enormous terrace and steep slope that partially buried the northern
edge of the alluvial floodplain. The decapitated hilltop (presently the property of the Virginia
Department of Transportation) has virtually no soil, and is poorly drained. It is recruiting two opposing
vegetative mixes – upland depression swamp (willow oak – American elm) and a savanna of exotic
shrubs, vines and herbs.
With this long history of disturbance in the drainage, culminating with the destructive force of interstate
construction, the land rests in the aftermath. The emergent forest in the low flat areas along the stream
varies from place to place in age from 50-75 years old. Despite this young age, typical indicator species
for the alluvial floodplain forest type are dominant. Because of the preponderance of exotic species we
refrained from placing a sample plot in this portion of the study area.
The second example of the Small Stream Alluvial Forest occurs at the south end of the study area along
Moores Creek. This example is emergent following a long history of disturbance at the location, and in
the larger valley. The forest occupies alluvial deposits on the north side of the creek in all areas that
have not been maintained as hay field. It is relegated to small pockets and isolated bump outs
sandwiched between the creek and the steep bank to Route 29. At the west end, where Moores creek
enters the property, the floodplain has been managed since the 1980’s as a white pine plantation, but
the alluvial forest indicator species grow in the understory.
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The field that occupies the majority of the floodplain has been in hay/pasture land use for at least the
past 80 years (as indicated by historical aerial imagery). The fields once extended a great distance up
slope and up the valley to the west, and remain as the last open space examples of that larger farmsustained open space.
The actual shape and position of Moores creek has
shifted dramatically through time to accommodate
roads, railroads, mill dams, ponds, cultivated fields,
and driveways. Prior to the route 29 upgrade
alluvial meadows extended south of Moores creek
for about the same distance as the meadows now
spreading to the north. In short, it is difficult to
hypothesize about the original path of Moores
Creek, and the young Alluvial Forest exists as a
shifting, emergent and patchy mosaic of woodland
growth. The growth here is distinctly different from
all other community types in the study area and
includes a preponderance of indicator species
expected for the type. For this reason, and because
it is in better condition than the example at the
north end of the study area, our sample plot was
positioned here.

Figure 12. Signs of increasing stream stability are beginning
to appear on the floodplain of Moores Creek. The straight
path in 1937 is likelty the result of unnatural stream volumes
and velocities created by heavy run-off related to
agrictultural landuse. The natural S-curve of the creek will
continue to try and mature while rebounding off the route 29
embankment on the south edge.

General Forest Composition
Within the two examples of this community type
we identified 164 species of flora, 39 of which were
non-native. These flora are distributed among five
vertical layers of the forest: the upper canopy,
middle canopy, lower canopy, shrub layer, and
herbaceous layer. Because of the unique physiographic conditions and association with streams, the
number of species that were only found in this community type was relatively high at 29 species. The
unique microclimate of the communities also supports locally rare / county record species such as sand
blackberry (Rubus cuniefolius) and woodland bulrush (Scirpus expansus). The combination of the stream,
the woodland structure, and the adjacent open meadow made for a very active faunal component. This
small alluvial floodplain at the south end of the study area is a hotspot for anyone wanting to observe
birds, butterflies, dragonflies, and other animal species, and it is perhaps the only place one may see fish
on the property.
The general structure of the canopy of the alluvial forest at the north end is different from that at the
south end. A canopy of tuliptree races skyward in the northern example, and reduces the amount of
light that reaches the ground. However, the example at the south end of the property presents
constant, broken edge habitat. All parts of the forest are well lit, and species richness for flora and fauna
are far higher. In the southern example a reduced upper canopy is dominated by sycamore (Platanus
occidentalis) and black walnut (Juglans nigra), and the middle canopy has a strong component of black
willow (Salix nigra) and box elder (Acer negundo). The shrub layer is dominated by spicebush (Lindera
benzoin) and climbing grape species (Vitis spp), and the characteristic herbs include wild rye (Elymus
glabriflorous), deer tongue grass (Dichanthelium clandestinum), and giant goldenrod (Solidago
190 | P a g e

gigantea). The northern-most example of the forest type hosts shade-tolerant species and flora that
associate with slower stream gradients and seeps, such as drooping sedge (Carex prasina), Pennsylvania
cress (Cardamine pensylvanica), and shining clubmoss (Huperzia lucidula).
With that swift review of the general characteristics, we turn to the southernmost example for a deeper
look. Our vegetative sample plot was positioned along the north side of Moores creek, not far off the
south-bound lanes of route 29.

Type Location Description. Sample Plot #HR12: Moores Creek Corridor
Dominant Plant Descriptor: Juglans nigra - Acer negundo (Platanus occidentalis) / Lindera
benzoin / Elymus glabriflorus - Dichanthelium clandestinum (Microstegium vimineum) Forest
Species Richness in Plot: 69 (50 native, 19 non-native)
Diversity Index (Shannon-Wiener): 4.1
Exotic Species Importance Value (IV) (Fleming): .28
Species Richness in Plant Community: 91 (69 native, 22 non-native)
Field Note/Summary, Survey Date September 25, 2019:
Plot is located in typical vegetation for this stream corridor. Patches of open canopyless
vegetation dominated by grasses and composites occur scattered along both banks of Moores
Creek and one of these sunny patches was captured within our sample plot. The course of
Moores Creek meanders sharply and in order to fit a 400 square meter plot in the community,
one corner of the plot had to cross the creek. The upper canopy is comprised of two fairly large
Juglans nigra, and Platanus occidentalis and Acer negundo offer additional variety. Vines of Vitis
labrusca and Celastrus orbiculatus are prevalent in the middle and lower canopies. The shrub
layer is dominated by Lindera benzoin, with a significant amount of Juglans nigra and Acer
negundo as well. Herbs are predominantly Dichanthelium clandestinum, and Elymus glabriflorus,
with Persciaria longiseta, Microstegium vimineum, and Solidago gigantea significant as well.
Like many others of its community type, is heavily impacted by exotic species. The upper canopy
is fairly even-aged, and about 50 years old (forest succession began in the early 1970s after the
widening of Rte. 29 repositioned the creek). Moores Creek forms the southern boundary of the
plot, and due to the long, narrow shape of the community, the creek crosses though one corner
of the plot. To the north, the community is bordered by a mesic meadow that is the site of plot
HR-11.

Physiography
The plot is situated as a long, narrow rectangle parallel to US 29 south of Charlottesville, along
the northern bank of Moores Creek. The plot is located about 250' east of the driveway for
1370, US 29 south. The terrain at the location is relatively flat, being in the valley floor north of
Piney Mountain, and between deeply incised upland areas. The natural community follows the
entire length of Moores Creek as it passes through the south margin of the study area, and
between the elevation contours of 515’- 525’. The total size of the wooded portion of the
floodplain is approximately 1.25 acres. There are deeply cut stream banks of vertical, exposed
alluvial deposits, as well as opposing sand and gravel bars, the variation of which creates patch
dominance in vegetation.
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The variation in slope is extreme given the erosional/depositional quality of the site. While the
average slope of the site is less than 5%, the stream banks are vertical in places. The dominant
angle of incline across the site is 3° and though the stream drains toward the east /northeast,
the overall aspect of the stable surfaces of the site is south-facing due to being on a narrow,
south-facing toeslope floodplain. The northeast stream gradient and fall out cuts across the
south sloping terrain at the plot location. The landform is a combination of alluvial flats,
terraces, a floodplain, and gravel/sand bars, and the shape of the terrain at this location is best
described as a gently sloped, incised plain.
As described prior hydrologic alteration is significant and ongoing as the stream adjusts to new
disturbances and finds a balance in new parts of the floodplain. Exotic species are numerous and
large intrusions like route 29, storm water runoff, winter-time salt runoff (from treatment of icy
roads), ongoing adjacent hayfield use, and stream siltation have an ongoing impact on floristic
content and structure. The understory is significantly impacted by Japanese stiltgrass
(Microstegium vimineum). US 29 is located only 30' south of the plot, and Moores Creek's course
was likely altered when the road was built.
The geologic component of this site is entirely dominated by the silts, sands, and cobbles of
alluvial deposits. The floodplain creates a deep blanket of stream deposits, and only at the
stream are we afforded glimpses of coarse-grained rocks and minerals and bedrock. In the walls
of the stream cuts alternating bands of sediment exhibit different flow velocities and
depositional events. Gavel bars opposite those banks are dominated by quartz cobbles and
gravels of biotite gneiss. In the stream bottom, and particularly along the steep bank at the
north edge of Route 29 one can see the bedrock that is common throughout the Ragged
Mountains. The bottom of the creek rests on bedrock or shallow gravel and cobble deposits in
areas with stronger water flow, and those locations offer a glimpse of the bottom of the cut of
the stream, and the elevation of that bedrock cut as it under-rides the floodplain deposits and
meadow toward the north.
Soil samples were gathered at 6 locations within the plot and combined into one representative
sample. The samples were taken in areas that supported vegetation, but not on vegetated
gravel bars, in the stream bottom, or on the exposed mineral sediments of the eroded stream
banks.
It should come as no surprise that the soil samples produced results that are significantly
different from all other samples across the study area since this was the only community that
was affiliated with a substantial stream. The soil/sediment of the top 4 inches of ground
contained about 85% sand, and offered a classification unique to this location – Loamy Sand.
This sand is moderately well-drained at the floodplain, somewhat poorly-drained in areas with
more clay in the sand matrix (in association with seeps), and extremely well-drained at the
water’s edge where the coarse gravels and sands form low shelves and bars. The moisture
regimes are mesic for the floodplain, wet-mesic and sub-hydric at the banks and bars, and hydric
in the creek itself.
Despite being almost entirely sand, there are plenty of nutrients available for plant growth.
Being at the toe slope, the sediments accumulate upland cations over time, and thus have a
preponderance of minerals such as calcium in the mineral matrix between the grains of sand.
Thus the pH is only mildly acidic, and the total base saturation is among the highest in the entire
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study area. The soils have among the highest amounts of Calcium, Magnesium, Potassium, and
Sodium observed anywhere during the project. The result is both a relatively diverse set of flora,
and a heavy exotic species component.

Tree Canopy (21’-~75’)
The upper canopy at the plot location is occupied by two small diameter black walnuts (Juglans
nigra). These reach to about 75 feet tall, and generate less than 50% canopy cover over the site.
The middle canopy is denser than any middle canopy observed in any other community type in
the survey area (having the most total vegetative cover). It is a little more diverse than the
upper and lower canopies, with box elder (Acer negundo) and sycamore (Platanus occidentalis)
being dominant, and black walnut (Juglans nigra) and fox grape (Vitis labrusca) joining them in
fewer numbers. The exotic species present in this layer are one sapling of Callery pear (Pyrus
calleryana), and four vines of oriental bittersweet (Celastrus orbiculatus). Red maple (Acer
rubrum) gets in on the middle canopy action outside the plot in the stream corridor.
The lower canopy is very simple and dominated by box elder (Acer negundo) at the plot location.
Like in the middle canopy, Oriental bittersweet (Celastrus orbiculatus) presents several vines
and a relatively worrisome vegetative cover. Outside the plot in the lower canopy we observed
the additional species, black walnut (Juglans nigra), eastern redcedar (Juniperus virginiana), and
black willow (Salix nigra).

Shrub Layer (2’-21’)
The shrub layer is a patch-dominant array of mostly
spicebush (Lindera benzoin), box elder (Acer
negundo), and saplings of black walnut (Juglans
nigra). The exotic species, autumn-olive (Elaeagnus
umbellata), multiflora rose (Rosa multiflora), and
Oriental bittersweet (Celastrus orbiculatus) cover
less than 5% of the plot area each.
Occurring as widespread individuals and covering
less than 1% of the plot area each are the natives,
black willow (Salix nigra), fox grape (Vitis labrusca),
and frost grape (Vitis vulpina). Additional nonnatives noted in the plot were coralberry
(Symphoricarpos orbiculatus), winter-creeper
(Euonymus fortunei), and Japanese honeysuckle
(Lonicera japonica).
Plate 100. Spicebush (Lindera benzoin) is the
dominant shrub in the understory of the
floodplain forests of Hedgerow. It forms a bright
yellow cloud through the woods in early spring.

Outside the plot in other locations in this narrow
alluvial forest we documented additional shrub layer
species, including the classic alluvial stream species,
red maple (Acer rubrum), smooth alder (Alnus
serrulata), sycamore (Platanus occidentalis), and
common elderberry (Sambucus canadensis), as well
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as early successional species like black cherry (Prunus serotina), black locust (Robinia
pseudoacacia), black raspberry (Rubus occidentalis), and Pennsylvania blackberry (Rubus
pensilvanicus).

Herb Layer (0-2’)
The herb layer presented a typical
floodplain woodland assemblage for our
region, and includes a large set of flora
uniquely adapted to the base-rich
sediments that accumulate along small
streams. The dominant and characteristic
herbs of this stretch of Moores creek are
deer-tongue grass (Dichanthelium
clandestinum) and southeastern wild rye
(Elymus glabriflorus), the latter grassland
species being present in great numbers
due to the savanna-like setting. Japanese
stiltgrass (Microstegium vimineum) is
spread consistently throughout the
community, particularly in areas of
dappled light and deep shade. Other
common native species occurring in patchdominant fashion included late goldenrod
(Solidago gigantea), purple-stemmed aster
(Symphyotrichum puniceum), riverbank
wild rye (Elymus riparius), and clearweed
(Pilea pumila). Additional common
Plate 101. A hoverfly nectars at purple-stemmed aster
invasive plants (in addition to the
(Symphyotrichum puniceum) in the floodplain woodland of
Microstegium mentioned above) included Moores Creek. Photograph by Emily Luebke.
two species that are typical of base-rich
soils of the region: long-bristled smartweed (Persicaria longiseta) and ground-ivy (Glechoma
hederacea).
A diverse set of native and non-native flora blanketed the remainder of the sample area.
Covering between 1-2% of the total 400 sq meter plot were 39 additional species: horseweed
(Conyza canadensis), panicled aster (Symphyotrichum lanceolatum), hog peanut (Amphicarpaea
bracteata), yellow-flowered leafcup (Smallanthus uvedalia), hollow joe-pye weed (Eutrochium
fistulosum), rice cutgrass (Leersia oryzoides), devil's beggar ticks (Bidens frondosa), arrow-leaf
tearthumb (Persicaria sagittata), orange jewelweed (Impatiens capensis), climbing false
buckwheat (Fallopia scandens), beafsteak plant (Perilla frutescens), Chinese yam (Dioscorea
polystachya), Oriental bittersweet (Celastrus orbiculatus), marsh seedbox (Ludwigia palustris),
leafy bulrush (Scirpus polyphyllus), eastern gamagrass (Tripsacum dactyloides), and Oriental
false hawksbeard (Youngia japonica). Growing in fewer numbers, and often as scattered
individuals, were yellow crownbeard (Verbesina occidentalis), false nettle (Boehmeria
cylindrica), white grass (Leersia virginica), Japanese honeysuckle (Lonicera japonica), spicebush
(Lindera benzoin), Virginia copperleaf (Acalypha virginica), black walnut (Juglans nigra), Asiatic
dayflower (Commelina communis), multiflora rose (Rosa multiflora), common pokeweed
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(Phytolacca americana), dotted smartweed (Persicaria punctata), fox grape (Vitis labrusca),
American sycamore (Platanus occidentalis), mimosa (Albizia julibrissin), common chickweed
(Stellaria media), common hackberry (Celtis occidentalis), winter-creeper (Euonymus fortunei),
burnweed (Erechtites hieraciifolius), autumn-olive (Elaeagnus umbellata), boxelder (Acer
negundo), poison ivy (Toxicodendron radicans), white ash (Fraxinus americana), Callery pear
(Pyrus calleryana), soft rush (Juncus effusus), white turtlehead (Chelone glabra), honewort
(Cryptotaenia canadensis), low spikesedge (Kyllinga pumila), vervain sp. (Verbena sp.), strawcolored flatsedge (Cyperus strigosus), alternate-leaved seedbox (Ludwigia alternifolia),
Pennsylvania bittercress (Cardamine pensylvanica), Indian goosegrass (Eleusine indica), sensitive
fern (Onoclea sensibilis), yellow bristlegrass (Setaria pumila), tuliptree (Liriodendron tulipifera),
blackberry-lily (Iris domestica), an unidentified bugleweed species (Lycopus sp.), an unidentified
grass species (Poaceae sp. 1), an unidentified sedge species (Carex sp.), and an unidentified
wood sorrel (Oxalis sp.).
15 additional species were added to the tally outside the plot. They included additional typical
associates of the Piedmont small stream floodplain ecosystem - virgin's bower (Clematis
virginiana), cut-leaf coneflower (Rudbeckia laciniata), southern lady fern (Athyrium asplenoides),
path rush (Juncus tenuis), field horsetail (Equisetum arvense), golden ragwort (Packera aurea),
lowland bladder fern (Cystopteris protrusa), and blunt spikerush (Eleocharis obtusa).

Exotic Species
The most prevalent exotic species throughout the stream corridor is Japanese stiltgrass
(Microstegium vimineum). It covers less than 25% of the site, and grows as a patch-dominant
mosaic that impacts some areas more heavily than others. Oriental bittersweet (Celastrus
orbiculatus) and Callery pear (Pyrus calleryana) present a vegetative cover of between 5-10%
and threaten to become more prevalent over time if not addressed. Scattered, but ever-present,
are ground-ivy (Glechoma hederacea), long-bristled smartweed (Persicaria longiseta), multiflora
rose (Rosa multiflora), and autumn olive (Elaeagnus umbellata). These cover less than 5% of the
total sample area each, but the latter two shrubs have proven a formidable force in other parts
of the property and should be eradicated under a robust plan to restore the corridor. Growing in
areas of deep shade are a couple small colonies of Chinese yam (Dioscorea polystachya), and
beafsteak plant (Perilla frutescens) and Oriental false hawksbeard (Youngia japonica) are
scattered about.
9 additional exotic species covered less than 1% of the plot, and included mimosa (Albizia
julibrissin), Asiatic dayflower (Commelina communis), Indian goosegrass (Eleusine indica),
winter-creeper (Euonymus fortunei), Japanese honeysuckle (Lonicera japonica), yellow
bristlegrass (Setaria pumila), common chickweed (Stellaria media), coralberry (Symphoricarpos
orbiculatus), and blackberry lily (Iris domestica).
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High Fidelity Species
The landscape conditions for this ecosystem
type are entirely unique, and this has a
significant influence on vegetative
recruitment. The flat lowland nature of the
land, in combination with deep sandy soils
and a permanent stream ensure that
“floodplain” species grow in great numbers.
The conditions are unique enough to
provide a home for 28 species that grow
nowhere else on the property. Included in
that set is woodland bullrush (Scirpus
expansus), a mountain species that is
Plate 102. Turtlehead (Chelone glabra) is among the 28
considered rare in the Piedmont region.
species of flora restricted to the alluvial deposits of the
narrow floodplains of the study area.
Other interesting high-fidelity species
included groundnut (Apios americana), devil's beggar-ticks (Bidens frondosa), white turtlehead
(Chelone glabra), straw-colored flatsedge (Cyperus strigosus), blunt spikerush (Eleocharis
obtusa), field horsetail (Equisetum arvense), common boneset (Eupatorium perfoliatum), shining
clubmoss (Huperzia lucidula), low spikesedge (Kyllinga pumila), marsh seedbox (Ludwigia
palustris), southern adder's tongue (Ophioglossum pycnostichum), dotted smartweed (Persicaria
punctata), arrow-leaf tearthumb (Persicaria sagittata), black willow (Salix nigra), leafy bulrush
(Scirpus polyphyllus), yellow leafcup (Smallanthus uvedalia), tall meadow-rue (Thalictrum
pubescens), and riverbank grape (Vitis riparia).

Condition (HR12)
The growing conditions are unique enough in this community to provide a home for several
species that can grow nowhere else on the property. The unique combination of lowland
meadow, stream and woodland create a completely unique ecological area for the property.
Despite the reduced quality of the vegetation in the meadow, and the fragmented nature of the
stream forest, they combine to create a high-value area for wildlife and interesting plants.
Development could have a significant impact on this area in the future, and the planning process
must weigh the pros and cons of impacting the only example of the ecosystem on the entire
property. It is here that high diversity in butterflies, bees, and birds are maximized and
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accessible for education, and the small
clearing along Rte. 29 will afford the visitor
the only hands-on glimpse of Moores Creek
available at the 340+ acre park. We strongly
recommend that a trail be incorporated to
allow for meaningful access to the stream,
and that the size of the associated
developments (parking area, trail, kiosk, etc.)
be minimized to reduce the impact on the
floodplain. We also recommend that, rather
than using the floodplain for those
infrastructure components, the slope just to
the north be utilized for that purpose. That
area hosts a young woodland dominated by
exotic species, and the impact of light
development there, and subsequent
restoration and stabilization, may have a net
positive effect.
The overall condition of the small stream
alluvial forest at the south end of the
property is moderately healthy. This is
remarkable given its historic impact,
modifications, and siltation from up-stream
agricultural practices. Several rare species
grow in the corridor, and small fish were
Plate 103. Rachel examines a Viola species growing
observed (not quantified) in the creek. Plant beneath a yellow-flowered blanket of Golden Ragwort
(Packera aurea) on the narrow forested floodplain at the
diversity is relatively high when compared
northeast end of the study area.
across the board to other communities on
the property. 91 plant species were documented in the tiny little corridor that hosts the stream
woodland.
Exotic species are having an impact, particularly in areas that remain stable following flood
events. As forest succession advances in those areas, Japanese stiltgrass and other shade
tolerant species also advance. The stream is connected in both directions to large tracts of land
that have a preponderance of exotic species, so they will always be present on this property.
Because of the small size of the stream corridor (roughly 750 linear feet), it is reasonable to
consider a long-term exotic species management plan if it is undertaken in combination with
ongoing restoration efforts. With an established robust assemblage of native plants in the
community, the exotic species can be kept at to minimum, and resilience can be built into the
system as it attains the ability to buffer against the constant import of exotic species via the
stream. When there is competition from native flora in the natural community context, there is
less room for exotic species to become an issue. Part of the management of this area should be
blended seamlessly with the meadow, and prescribed fire applied to the meadow area should
be allowed to burn to the water’s edge.
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Plate 104. The survey crew marvels at the expansive meadows of the invasive non-native species, Kudzu, in the southwest portion
of the study area. The 2.5 acre colony maintains an open landscape with views, but also heavily impacts the natural diversity of
the property. This openspace could be converted to a grassland type that is natural/normal for this landscape (Piedmont Uplands
Oak-Hickory Savanna) with time and become a paramount example of natural community restoration in the region. Left to right,
Theo Staengl, Emily Luebke, Justin Green, Ezra Staengl.

12. Ecological Group: Not Applicable – Ruderal Exotic (Kudzu Woodland)
Community Type: Not Applicable – Ruderal Exotic
USNVC CEGL Code: N/A
Classification Confidence: N/A
Conservation Status: N/A
Albemarle/Charlottesville Conservation Rank: N/A
Context
The Central Piedmont and the Ragged Mountains
Kudzu was introduced to North America from Japan in 1876 at the Philadelphia Centennial Exposition,
where it was highlighted as an ornamental and high-nutrient forage plant. It became popular as an
erosion control species throughout the south and mid-Atlantic region in the 1930’s and its ability to
quickly take over a site and sustain earned it the nickname, “The plant that ate the South”. Within only
20 years of being introduced intentionally by the government (by way of distribution to farmers and the
Civilian Conservation Corps) the species was removed from the list of permissible cover crop plants and
dubbed an invasive species. While the aggressive nature of the plant, and its ability to create enormous
towering blobs of homogenous vegetation suggests an ominous outcome, the species fails to spread
very far beyond its point of introduction. Its affiliation with roads and railways means that it appears to
be a bigger problem than it actually is, and in fact it is rarely observed colonizing areas away from those
anthropogenic pathways.
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In the Piedmont Region this pattern of growing along old roads and railways continues. While it is rare in
most areas, when it does occur it is striking. In the Ragged Mountains there are couple of examples
where this plant has taken over small areas, to the exclusion of almost all other species. It is notorious
for being able to kill not just the plants at the ground level, but also the trees reaching high into the
canopy. It prefers light and its aggressive nature acts as a force to diminish forest canopy development
and ensure that full sun conditions persist.

Plate 105. Introduced throughout the south by government agencies in the 1930’s as an erosion control measure, Kudzu is
capable of reaching 60 feet or more into the canopy, and it eventually forms lumbering masses that consume the host tree. Notice
how it forms a vertical carpet at the forest edge in the upper right part of the image.

Within the Study Area
The large, expanding, Kudzu (Pueraria montana) colony is restricted to a 2.5 acre clearing and the utility
corridors reaching from it, in an upland drainage near the southwest end of the study area. It reaches
horizontally across a drainage and up the adjoining slopes, and vertically to heights over 60 feet. The
kudzu here creates a deep, billowy mat across the ground. Native species are functionally extirpated
from the upland areas, but some do emerge along the stream, including rushes, sedges, and some
native shrubs and trees that are expected in a canopy at this point in the landscape. The community
reaches downslope in the drainage and eventually terminates just off the property in an area managed
by an adjoining farm.
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General Forest Composition
The area dominated by kudzu would normally be divided between a few other community types, but the
vining invasive species has suppressed nearly all indicator species for those types. West of the creek in
adjacent landscapes Basic Oak-Hickory Forests, Basic Ash-Hickory Woodlands, and remnant grasslands
(in the powerline right of way) are the normal assemblage. Along the east side of the creek The Kudzu
colony reaches across a landscape that otherwise hosts a young Basic Mesic Forest.
The herb layer is completed covered by kudzu, and any shrub or tree that manages to reach above it is
actively being subsumed. The entirety of the scene looks like some alien force has marched upon the
land. The mounds of kudzu create a contiguous carpet with nearly every various shape and form
imaginable. Some of the mounds climb high into trees and create masses that look like giants.

Type Location Description. No Sample Taken
Dominant Plant Descriptor: Pueraria montana (kudzu)
Species Richness in Plot: Not assessed, but presumed very low.
Diversity Index (Shannon-Wiener): Not assessed, but extremely low given the sheer dominance
of one species.
Exotic Species Importance Value (IV) (Fleming): Not assessed, but likely higher than any other
location in the study area.
Species Richness in Plant Community: Not assessed, but presumed low. Richness and diversity
increase as the kudzu decreases up and down the stream corridor, and as it follows the eastwest oriented utility corridor out of the core kudzu area.
Summary / General Physiography:
This ruderal community, entirely dominated by kudzu, is located about 1,000 feet northwest of
Rte. 29, and about 500 feet northeast of the primary residence at 1370 Monacan Trail Road.
The community occupies the landscape between elevations 560’-620’ in a south facing drainage.
The landform is part of the larger dissected upland of the Ragged Mountains, and the position is
both middle slope and base of slope. The slope itself varies from place to place (from nearly
vertical in areas west of the stream and nearly flat in some areas east of the stream), but
averages about 15%. Because the community occupies opposing slopes of a south-facing ravine,
niche areas face both east and west.
While no soil samples were gathered at this location, the deeply incised stream reveals subsoils
that are relatively deep and clayey. The plant species and growth habit at the site indicate that
the soil is likely circumneutral, and relatively rich - a combination of qualities that helps
perpetuate the kudzu invasion.
Some erosion is occurring along the stream, and particularly along the west side of it where
there appears to be various small “cuts” or other human-generated features in the stream bank.
Evidence of an historic road is present in the northwest and southeast ends.
The age of the kukdzu stand is unclear, but historic aerial imagery indicates that the area was in
pasture or hayfield land use from 1937- 1966, at which time the location was abandoned to
forest succession. That forest advanced to a near-closed canopy until the 1990’s, until some
unknown force (perhaps a major storm or small clearcut) opened the canopy and provided the
right conditions for the recruitment of kudzu. What is not clear is how the kudzu got there, and
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Plate 106. Dragonflies zip around the Kudzu colony and snag any stray insects that venture from the forests into
the open space. Here, a Lancet Clubtail alights upon the large terminal leaflet of a Kudzu leaf as it awaits its
next victim. Photograph by Emily Luebke.

one must presume that it advanced by typical means, via underground vegetative growth and
spread, from an adjoining tract.
Visiting the site now, it is hard to image than less than 30 years ago there may have been zero
kudzu at the site. That doubt is tempered by the fact that kudzu can grow up to a foot a day in
the growing season, and up to sixty feet per growing season. The math that emerges from these
impressive figures should have us all grateful that the kudzu has not consumed more.

Tree Canopy (21’-115’).
Trees of the surrounding forest tower around the margins of this open meadow of kudzu and
some trees within the 2.5 acre colony have not succumbed to the invasion. We did not
inventory or assess the tree species richness and cover in this area.

Shrub Layer (2’-21’).
The shrub layer is nearly 100% kudzu, and the layer was not assessed for species richness and
diversity given the obvious dominance of the non-native legume.

Herb Layer (0-2’).
The herbaceous layer has been rendered non-functional, but some early succession pioneer
species (horseweed and burnweed, for example) do attempt, in vain, to remedy the situation.
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There is undoubtedly a robust and complex seedbank (including exotic and native species) ready
to respond to a kudzu eradication effort.

Exotic Species. Kudzu (Pueraria montana). Other exotic species make their home here, but we
did not dedicate time to quantifying that component.

High Fidelity Species. Kudzu (Pueraria montana) was documented only in association with this
part of the property. The 2.5 acre open area was not assessed for other flora, so we cannot say
with confidence whether other species were or were not strictly affiliated with the same area. It
is unlikely, given the conditions. The harsh competitive situation would likely only support
species that would be observed in other weedy areas on the property, and the likelihood of an
old remnant of the prior ecosystem lingering is very low.

Condition
While the kudzu colony is limited to a specific place in the study area (center of tract 75-2D), it is
capable of slowly consuming surrounding ecosystems. It can advance up to 60 feet per year. We
recommend that the County prioritize this area for treatment to eradicate the Kudzu, followed
by a swift grassland restoration plan. Long-term monitoring and spot treatment will be needed
to ensure the plant doesn’t return with gusto. We discourage the county from allowing the area
to revert to a forest, as open space grasslands are rare at the forest-dominated Hedgerow tract.
If a plan can be devised for using the 2.5 acre site as a combined stream corridor ecological
restoration and upland recreation area, we would support that. The recreation community will
benefit from having an outlet near the property access point, and given the compromised
nature of the ecology here, it may be a perfect fit, and an opportunity to demonstrate a
remarkable transformation from one human-impacted landscape to another that supports the
integration of recreation use and restoration ecology.

202 | P a g e

Plate 107. This rich floodplain meadow is afflicted with non-native pasture grasses, but also harbors flora and an exhuberant
mix of animals that hint at a future of ecological renewal. This open space will provide a glimpse of many meadow insects and
birds that cannot be experienced in other places on the property. Here, field tech Drew Chaney takes a first glimpse of the flora
richness and structure during a preliminary walkthrough in 2017.

13. Ecological Group: Piedmont Prairie (Ruderal/Old Field)
Community Type: Natural trajectory: Piedmont Prairie, Rich Alluvial Floodplain type (extirpated from
Virginia)
USNVC CEGL Code: N/A
Classification Confidence: N/A
Conservation Status: N/A
Albemarle/Charlottesville Conservation Rank: NA. Extinct. Prehistorically riparian grasslands were a
common community type in the Piedmont, and now exist only as small remnant patches maintained with
artificial disturbance. Healthy and old remnants of these ecosystems are critically imperiled and at very
high risk of elimination. Of particular rarity is the sub-variety of grasslands that once occurred on alluvial
floodplains along small streams. The prime farming conditions in that setting resulted in the complete
extirpation of the type.

Context
The Central Piedmont and the Ragged Mountains
A multitude of grassland types shared the landscape of Virginia with forests prior to the 15th-19th c.
European invasion. Conditions on many landscapes are optimum for the natural recruitment of
grassland species and those conditions persisted for long enough to allow for the assembly and
establishment of prairies, savannas and other full-sun, species-rich habitat types. Suppression of the
conditions that maintained those grasslands resulted in their decline and eventual extirpation. The
common forces listed as the conditions that allowed grasslands to persist are natural fires (including
those set by Indigenous people), hooved animals, and climatic patterns. However, an overlooked critical
factor for sustaining widespread grasslands in our area is the protection of old, intact, fungal/bacteriallyrich soils (regardless of depth) and an unfragmented landscape. Soil disturbance works against the
establishment of healthy native ecosystems, and fragmentation prevents the movement of animals,
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seeds, and the spread of natural fires. Today there are literally thousands of “fire breaks” created by
property lines and roads. Roads create a dense web of intrusion and fragmentation that did not exist in
our region prior to the 1800’s. The fires that once swept across the Piedmont don’t get very far now.
What’s more, agriculture and development have upturned the soil of the region, undoing the conditions
required for the existence of most of the long-lived perennial groups of native prairie species. The
combination of the two forces (fragmented landscape and disturbed soils) have resulted in the near
extirpation of a once common group of ecosystem types. Prior to 1400, dozens of types of natural
grasslands blanketed around 50% of the Piedmont region, and now they exist as tiny remnants and
occupy far less than 1% of the land. The impact of this loss is significant, and the suppression of
grassland systems may represent the greatest terrestrial (non-aquatic) ecological disaster in Eastern
North America over the last 500 years. As a result, grassland insects (monarch, bees, and others) and
birds have suffered the greatest losses.
The healthy grasslands that managed to survive are types that associate mostly with unproductive and
shallow, rocky soils. These are places the plow could not reach, and while the naturally thin veneer of
soils at those sites supports some of the region’s most diverse ecosystems, those same soils weren’t
suitable for crop production. The same cannot be said for the rich, deep soils found on the alluvial
floodplains of the region. Along all the small streams are a mosaic of flat terraces – plains suitable for
crop production. Many of these floodplains are narrow and elongate, and others are extensive, wide,
and broad. Many of them host a variety of physiographic conditions and related habitat variety
(including wetlands). But in all cases, landowners throughout the Piedmont turned the deep, rock-free
soils into cash crops – via homogenous stands of corn, tobacco, wheat, beans, hay, or other agricultural
products.
Many of these locations were ideal not only because of the deep nutrient-rich soils, but also because
they were already clear and free of trees when settlers arrived. The flat landscapes were maintained as
open space by periodic floods, natural fire, and the stewardship traditions of Indigenous people.
Because of the popularity and productivity of these flat floodplains, the grasslands they once hosted are
all but gone. While we are aware of no examples in Virginia of an intact floodplain prairie, we do see
elements of the community type, and the continual tendency of the landscape to recruit for the
grasslands they once hosted. We also see grassland species that are reminders of the Monacan Indians
that were the long-standing dominant culture of the Charlottesville area, and this is especially the case
on rich floodplains (including the relative of corn - eastern gamagrass, and the Midwest species of
sunflower - Jerusalem artichoke).
These combined ecological and cultural factors highlight the power and value of the open space at the
south end of the study area. When it comes down to it, to ignore the natural grasslands of the Central
Virginia Piedmont is to ignore the Monacan Indians that lived with them, and that live here today under
the same oppression that oppresses the grasslands – colonialism disguised as “progress” and “economic
advancement”. The Moores Creek meadow represents an opportunity for restoration and education
focused on environmental and cultural equity and diversity.
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Plate 108. The deep rich soils of the floodplain along Moores Creek continually recruit for a grassland type that is made of
flowering herbs and grasses that require rich soils. The soils support prolific growth in those species, especially now as the
grassland is young. Diversity is low, and a few aggressive/weedy native species dominate. Included in the image above are the
tall stalks of crownbeard (Verbesina occidentalis), ironweed (Vernonia novaboracensis), and tall goldenrod (Solidago altissima).

Within the Study Area
Due to the forest succession of the past 30-40 years, very few open-spaces remain at the Hedgerow
tract. These farm-related open spaces were far more common in the early 20th Century. There are only
two examples remaining at the Hedgerow Property that can be characterized as ruderal/old field prairie,
and both are at the southwest end of the study area – a ½ acre powerline cut, and a 2 acre meadow at
the south end of the study area. The powerline cut is in an upland setting, over rich soils and the
hayfield is in a lowland along Route 29, over rich alluvial deposits. The description below is focused on
the floodplain meadow.
The stream gradients of the Ragged Mountains create relatively swift water, and therefore alluvial
deposits occur only as very small isolated patches until one reaches the broader plains of the valley
floors. Such is the case along the headwaters of Moores Creek. One of its north tributaries supports a
narrow floodplain reaching south from Reservoir Road and well into the study area (eventually
terminating near the old Lewis Farm ruins on tract 75-46). Up until the 1960’s that area hosted a ruderal
grassland/pasture not unlike the meadow at the south end along route 29 (inferred from pattern
comparisons in aerial imagery).
In that corridor, the primary drainage carrying Moore’s creek hosts a significant network of alluvial
floodplains, and one portion of that valley floor is situated at the south end of the study area. The small
clearing at that location is a little more than 2 acres in size, and it has been managed as an open hayfield
for at least 83 years (as indicated by periodic historic aerial imagery beginning in 1937).
The slope to the north once hosted open pasture, and that pasture was abandoned only a few decades
ago. The young thicket woodland that grows there now was an open field with barns, livestock, fenced
areas, and other open space farm features in the middle part of the 20th century.
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At the west edge of the clearing a young white pine plantation now grows where part of the meadow
once reached. A shrub thicket grows along the property line and fence at the east margin of the clearing,
and an alluvial small-stream woodland/forest grows to the south along Moores Creek, providing a buffer
between the meadow and the four lanes of Route 29.
The second example of this community type grows in a powerline cut on the west facing slope not far
north of the primary bottomland meadow just described. This utility line is an old one (1937 imagery),
and it crosses pasture and cultivated areas that were abandoned in the latter part of the 20th century.
Exotic species are prevalent. It harbors a similar set of species as the meadow at the south end of the
study area, minus those that affiliate with floodplains. The base-rich grassland corridor there is a little
less than ½ acre in size, and is dominated by wingstem. It reaches across the property line to the east,
and downslope and west to meet an enormous Kudzu colony (described in section 12). Portions of the
powerline corridor toward the west cross over landscapes that were never plowed and in at least one
location a small old growth grassland remnant survives (described in section 14, below).
The powerline cut and the south meadow, both on tract 75-2D, combine for a total of 2.5 acres of richsoiled grassland with a heavy exotic species component. Both areas likely have a history of horticultural
oppression extending back to the mid-1700s. Conditions and vegetative potential at these two spots are
unique, with the combination of rich soils and an open canopy occurring at no other location in the
study area. These unique conditions mean that these areas have a unique potential to support a diverse
array of nutrient-demanding native grasses and flowering herbs, but also a tendency to encourage a
great number of exotic species.
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Plate 109. A representative view of late September in the south field at the Hedgerow property. The assemblage of
plants that is present indicates that the field was under a regime of heavy and continuous crop production for a long
time (probably the entirety of the 19th century). Native grassland species have begun to re-assemble since plowing
stopped (presumably in the late 19th-early 20th centuries, inferred from historic aerial imagery). Though the most
colorful species in this view is tall goldenrod (Solidago altissima), the dominant native herbs in the meadow are
wingstem (Verbesina alternifolia) and beaked panicgrass (Coleataenia anceps). Photograph by Emily Luebke.

Type Location Description. Sample Plot #HR11: South Field
Dominant Plant Descriptor: Rubus cuneifolius / Lolium arundinaceum - Verbesina alternifolia Glechoma hederacea - Lonicera japonica - Coleataenia anceps Vegetation
Species Richness in Plot: 35 (24 native, 11 non-native)
Diversity Index (Shannon-Wiener): 3.41
Exotic Species Importance Value (IV) (Fleming): .31
Species Richness in Plant Community: 56 (40 native, 16 non-native)
Field Note/Summary, Survey Date September 25, 2019:
The plot is representative of the vegetation of the field on the southwest corner of the Hedgerow
tract. The south side of the field tends to have more Solidago altissima, while the north side has
more Verbesina alternifolia. Patches of county record Rubus cuneifolius over head-height are
scattered throughout the field. This species of sandy, nutrient-poor soils is disjunct from its
primary range in the Coastal Plain and southeastern Piedmont. It can be distinguished from its
much more widespread and common congener, R. pensilvanicus (also present in the plot) by its
thicker leaves with white-tomentose undersides and large, broad-based, recurved prickles on the
stems, as well as the midveins on the ventral sides of the leaves. The plot contains a patch of R.
cuneifolius, as well as abundant Verbesina, and a good deal of Solidago, particularly in the
southeast corner. Immediately to the south of the plot, but north of US 29, is a small wooded
riparian corridor along Moores Creek. To the north of the field is a young thicket woodland that
would eventually become a Basic Mesic Forest or Basic Oak-Hickory Forest. Moores Creek itself is
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about 50' south of the plot. Dominant herbs in the plot are Verbesina alternifolia and the
invasive Lolium arundinaceum, followed by Lonicera japonica and Coleataenia anceps. Other
native species with significant cover classes include Desmodium glabellum, Tridens flavus,
Dichanthelium clandestinum, Solidago altissima, and Solidago rugosa. The shrub layer is
dominated by the patch of Rubus cuneifolius, although there is some R. pensilvanicus present, as
well as Symphoricarpos orbiculatus and Vitis labrusca, the latter mostly confined to the
northwest corner.

Physiography
The position in the landscape, the flat lay of the land, and deep alluvial soils have a heavy
influence on the vegetative composition in the sample plot and the wider meadow being
sampled. Nearly all other portions of the study area are best described as being upland, slope,
and ravine habitat. This sample plot provides an alternative look to that “upland” trend and
gives us a look at the prevalent vegetation of the valley floor along Moores Creek.
The plot was positioned about 110' north of US 29, and about 250' east of a small gravel
driveway for “1370 Monacan Trail Road”. The landform is a flattened side slope of the hill that
rises to the north, and the position of the community is best characterized as being a
combination of lower slope, plain, terrace, and level creek-side bottom.
The elevation at the plot is about 528-530’, and the clearing it is part of ranges from about 525’540’ elevation. While the area is relatively flat the slope does range from about 3-15%, and the
aspect of the land faces 131° southeast. This gentle slope drops gradually to meet the more
complex alluvial deposits of the adjoining floodplain woodland along Moores Creek.
The ground surface below the dense herbaceous vegetation is covered with about 87% organic
material (primarily the decayed flora of prior years). There are small patches of exposed mineral
sediments nearer the stream and they are exposed on about 10% of the ground surface within
the sample plot. An additional 3% of the ground surface hosts decaying wood.
Given the deep alluvial deposits at the location of the sample plot (as confirmed in the stream
bank) no bedrock, boulders, or cobbles are available on the surface. Soil samples taken from 6
locations within the plot proved to be relatively homogenous and sandy. The lab results
confirmed the sandy texture observed in the field and produced the only “Sandy Loam”
diagnosis in the entire study area. 63% of the matrix of the samples was sand, and silt made up
most of the remaining amount. A small amount of clay was present and it imparts a sticky
cohesion to the sandy deposits. This undoubtedly translates chemically to the base-rich quality
noted in the sediment, despite the prevalence of quartz sand.
The density of the soils is extremely high in this flat meadow. In fact, at 1.18 grams per cubic cm,
it is far above all other areas sampled at the Hedgerow tract. The elevated bulk density is likely
generated by the combined effect of naturally fine-grained soils, heavy base minerals in the
matrix, and compaction caused by the prolonged use of heavy farm equipment. Ultimately bulk
density is a measure of the dry weight of a soil sample. While compaction is most often the
cause of increased density, alluvial floodplains are notorious for tightly joined silts, sands, and
other sediments. The clay and high silica levels often act as binders between grains of silt and
sand, and this can create a nearly contiguous block of soil that is free of air and organic debris.
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A second factor that may be playing a role in the weight of the sample is the presence of calcium
and potassium-rich feldspar sands, and magnesium silicates. The overall base saturation is
dominated by very heavy minerals (Calcium and Magnesium), and the binding clays concentrate
the soils. The final factor is related to compaction. It appears the meadow has not been plowed
for nearly a century, but it also has not been left to natural soil development. Tractors and other
equipment have rolled over the meadow on a semi-annual basis for most of the past century for
hay production.
Despite the elevated bulk density, the sand-dominated matrix allows for the soil to be welldrained while retaining a mesic moisture regime. This combination, and the position in the
landscape, contribute to a continual cycle of moisture movement from the uplands to the
lowland meadow, and eventually to the water table and Moores creek. It also ensures the soil
rarely dries out, thereby allowing a small contingent of wetland species to assemble throughout
the meadow.

Plate 110. In keeping with the “sandy” content of the soil samples taken at the site, this is the type locality for the
new Albemarle County record, Sand Blackberry (Rubus cuniefolius). This species was found at five additional sites
in the County in 2020, and it may represent the leading edge of climate change in the region. It is a coastal plain
species, but will self-assemble in other regions when climate conditions are right. Alternately, it may be a remnant
from warmer times (middle Archaic Period, 9-6,000 years ago) that has simply been overlooked. Photograph by
Ezra Staengl.

The pH of the soil sample was acidic, at 5.3. Despite that acidity, calcium and magnesium levels
are very high, with base saturations of 67.7% and 22.2%, respectively. The total base saturation
is nearly 100%, making the soil at this location richer than most other soils on the property.
However, exchange capacity is low, so those nutrients may not be available for plant uptake.
The volume of landscape disturbances at this location is not fully understood. Aside from the
hay production and open space management of the past 100 years or so, we can assume that
the space hosted Colonial and post-colonial crop production and pasture for livestock. We can
also assume that catastrophic flooding events have shaped the floodplain, and in some cases
altered the landform and vegetative quality. A large terrace in the woodland just off the north
edge of the field indicates some heavy land-moving and farm activity took place sometime
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before the 1930’s. An 18th-19th century mill is known to have been in operation just
downstream, so it is also entirely possible that the meadow area was part of that operation,
either as a location adjacent to a head race from a pond, or as the actual location for part of a
large mill pond. To date, the locations of the mill pond and associated water transport systems
have not been located. Some of those remains may have been destroyed by the widening of
route 29.
The other disturbance factors present are more obvious in the data. Exotic plants exert great
pressure on the health of the grassland and prevent it from developing natural levels of floristic
richness and diversity. The general exclusion of fire contributes to this problem.

Tree Canopy (21’-115’)
No tree canopy exists in this emergent grassland. The 100% open canopy is a typical
characteristic of both old growth prairies and old agricultural fields. While the structure in each
is similar, the composition is vastly different.

Shrub Layer (2’-21’)
The shrub layer is sparse, as expected in an
open grassland that has been managed as a
hay field. The dominant shrub is the county
record species, sand blackberry (Rubus
cuneifolius). It covers about 30% of the plot.
Joining it in fewer numbers are Pennsylvania
blackberry (Rubus pensilvanicus) and fox
grape (Vitis labrusca). Seedlings of black
walnut were noted, and are common
throughout the meadow. 16 small seedlings
of the non-native, coralberry (Symphoricarpos
orbiculatus), were counted in the plot. This
high number is worrisome given its ability to
spread via runners. Additional shrub layer
species in the plot were Japanese
honeysuckle (Lonicera japonica) and
multiflora rose (Rosa multiflora).
8 additional shrub layer species were
Plate 111. The white, fuzzy mat of hair on the underleaf
documented outside the plot in the meadow, contrasts sharply with the robust, recurved thorns or the
and included small saplings of box elder (Acer stem. This is the most “difficult” blackberry in the region,
its thorns being shaped and arranged in such a manner to
negundo), mimosa (Albizia julibrissin), smooth maximize pain and minimize escape. Photograph by Ezra
alder (Alnus serrulata), northern catalpa
Staengl.
(Catalpa speciosa), persimmon (Diospyros
virginiana), autumn olive (Elaeagnus umbellata), white ash (Fraxinus americana), and sassafras
(Sassafras albidum).
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Herb Layer (0-2’)
The herb layer of this 2-acre clearing
consists of a blend of species that is entirely
unique when compared to the rest of the
study area. Introduced non-native
hay/pasture grasses mix with a rich
assemblage of native herbs that have an
affinity for the deep sandy soils of the site.
The dominant herbaceous species in the plot
were the native wingstem (Verbesina
alternifolia) and the non-native tall fescue
Plate 112. Checkered skipper (Pyrgus communis) nectars at
early goldenrod (Solidago juncea). Early goldenrod is a
(Lolium arundinaceum). Coming in a close
slightly more conservative species that the survey crew was
second were the non-native species, groundhappy to find during survey. Because of its slow selfassembly rate, it offers a clue about the maturing grassland. ivy (Glechoma hereracea) and Japanese
The nearly 100 years of no plowing is beginning to allow for honeysuckle (Lonicera japonica). Orchard
soil development. Photograph by Emily Luebke.
grass (Dactylis glomerata), another nonnative species, joins the mix as a patch-dominant species and can be found in all parts of the
grassland.
Aside from the wingstem, other native rich-floodplain grassland species that are common and
widespread in this clearing are beaked panic grass (Coleataenia anceps), Dillenius' tick-trefoil
(Desmodium glabellum), deertongue grass (Dichanthelium clandestinum), tall goldenrod
(Solidago altissima), rough-stemmed goldenrod (Solidago rugosa), tall redtop (Tridens flavus),
common yarrow (Achillea borealis), harvest-lice (Agrimonia parviflora), hog-peanut
(Amphicarpaea bracteata), late goldenrod (Solidago gigantea), poison ivy (Toxicodendron
radicans), eastern gamagrass (Tripsacum dactyloides), and fox grape (Vitis labrusca).
Occurring in far fewer numbers in the plot were additional native species: sand blackberry
(Rubus cuneifolius), hedge bindweed (Calystegia sepium), virgin's-bower (Clematis virginiana),
Carolina elephant's-foot (Elephantopus caroliniensis), horse-nettle (Solanum carolinense),
panicle aster (Symphyotrichum lanceolatum), and another grape species, winter grape (Vitis
vulpina).
Herb-layer species occurring outside the plot included common milkweed (Asclepias syriaca),
false nettle (Boehmeria cylindrica), water-hemlock (Cicuta maculata), wild basil (Clinopodium
vulgare), honeyvine (Cynanchum laeve), a wild rye species (Elymus sp.), hollow joe-pye weed
(Eutrochium fistulosum), climbing false buckwheat (Fallopia scandens), nimblewill
(Muhlenbergia schreberi), a ground-cherry species (Physalis sp. ), purple-stem aster
(Symphyotrichum puniceum), box elder (Acer negundo), and Jerusalem artichoke (Helianthus
tuberosus). Jerusalem artichoke is native to North America, despite its name. It is known as a
natural native to the Midwest, but is currently being studied to determine its nativism east of
the Appalachian range. It is hypothesized that this species was cultivated and spread by Native
Americans, and thus now occupies areas outside its self-assembling range (much like an escaped
but naturalized garden species).
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Though they were not documented in the sample plot, the exotic species Japanese stiltgrass
(Microstegium vimineum) and Johnsongrass (Sorghum halepense) are patch-dominant in some
areas of the meadow.

Exotic Species
The biggest issue with conservation and diversity in our region’s open spaces may be the
prevalence of the non-native invasive species, tall fescue (Lolium arundinaceum). Once this
pasture cover crop is established it is nearly impossible to eradicate it. It forms dense, long-lived,
deeply-rooted mounds and can grow to the exclusion of nearly all other species. Unfortunately
this plant is the dominant species in the 2-acre clearing along Moores Creek. Growing in the
dense shade of the understory of tall fescue are two other highly invasive species: ground-ivy
(Glechoma hederacea) and Japanese honeysuckle (Lonicera japonica). This trio imposes a
significant vegetative cover that must form the initial focal-point of any restoration plan. To get
to the point, this site needs prescribed fire, in late March, every year for 5 years – as a starting
point. Vegetative plots should be reassessed periodically during and after that time.
Aside from the trio mentioned above, the other pervasive exotic species present were orchard
grass (Dactylis glomerata), coralberry (Symphoricarpos orbiculatus), field garlic (Allium vineale),
and yellow bristlegrass (Setaria pumila). The coralberry is perhaps the most aggressive of that
bunch and in many regional examples of floodplain herb/shrub layers it is a dominant species.
Occurring in very low numbers, and often only as single individuals within the plot were Chinese
lespedeza (Lespedeza cuneata), multiflora rose (Rosa multiflora), curly dock (Rumex crispus),
and a non-native vetch species (Vicia sp.). Each of those has the potential to become a dominant
facet of the meadow. While 11 species of non-natives is a typical number in the region’s
grasslands (whether healthy or not), they exist at this site in very high numbers. The result is
that this community has the lowest number of native species in its sample plot when compared
to all other communities studied on the Hedgerow property. With the exception of the naturally
simple chestnut oak heath, it also had the lowest diversity. This is a glaring signal pointing
toward restoration needs, given that grassland remnants often have the most native species and
the highest diversity when compared to all other natural communities in the state.

High Fidelity Species
Due to the old field conditions, the deep, sandy, base-rich soils on the floodplain of Moores
Creek, this community type hosts several nutrient-demanding grassland species that weren’t
observed elsewhere in the study area. The 13 confirmed species fitting that bill were all native,
and included common milkweed (Asclepias syriaca), hedge bindweed (Calystegia sepium), wild
basil (Clinopodium vulgare), honeyvine (Cynanchum leave), narrow-leaf tick-trefoil (Desmodium
paniculatum), Carolina elephant's-foot (Elephantopus carolinianus), nimblewill (Muhlenbergia
schreberi), whorled rosinweed (Silphium asteriscus var. trifoliatum), needle-tipped blue-eyed
grass (Sisyrinchium mucronatum), Canada goldenrod (Solidago canadensis), early goldenrod
(Solidago juncea), wrinkle-leaved goldenrod (Solidago rugosa), and New York ironweed
(Vernonia noveboracensis).
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Most of these species come as no surprise given their affinity for old field settings, but given the
old xeric woodlands and barrens on the property one may expect to see early goldenrod and
whorled rosinweed at other locations. Such was not the case during our 3-year survey.
Condition
From an ecological standpoint, the meadow area along the south edge of the property is heavily
impacted. It has likely been in a constant state of horticultural oppression since colonists arrived
to the region in the early 1700’s. The stream carved the valley that made for an easy pass, and
where it once hosted footpaths and a diverse landscape dominated by grasslands, woodlands,
wetlands, and the relatives of the Monacan Indian Nation, it now hosts Route 29, remnants of
modern agrictulture, and developments. In a tiny span of 200 years the wide valley floor was
littered with mills, ponds, non-native crops, and a robust population of progress-seeking
settlers, enslaved Africans, and eventually, all their relatives. During the middle 19th century the
industrial revolution and population growth ensured it would become a primary artery for
increased transport. The rumble and whistle of trains have echoed off the surrounding
mountains ever since.
Exotic species were introduced in one wave after another, be it intentional or not, and this
process continues even today. European exotic species are found along colonial routes, and
Asian species are found nearest our modern routes (both a reflection of shifts in global
commerce and material sourcing). Route 29 serves as a vector for non-native seed transport
through the valley today. The stream, though still the ecological heart of the corridor, now also
transports exotic species, the seeds spreading about the gravel bars and small floodplains during
storm events. Decades of hay-making followed decades of crop production, and after centuries
of continuous extraction, the old riparian grassland that would/could be there is struggling to
maintain its strong-hold. Mind you, it is resilient. Its native players do begin to emerge any time
the field is allowed to rest. So, you and I can imagine the potential it has for renewal. There is a
strong and diverse set of native species in these ruderal old field habitats, and despite the long
history of landscape and vegetative oppression at the site it is easy to imagine the feasibility of a
relatively swift restoration.
Because of the heavy convergence of ecology and human prehistory/history, the Moores Creek
meadow represents an opportunity for restoration and education focused on environmental
and cultural equity and diversity. A diverse array of issues and elements meet in one location at
this meadow, largely due to the existence of the stream. Streams exert a strong influence over
humans, in addition to other lifeforms, and so they help determine behaviors, settlement
patterns, and interactions over time. They create resource focal points. Life assembles around
water, and this should be an element of the interpretation that takes place at the south end of
Hedgerow Park.
This landscape is part of the territory of the Monacan Indian Nation. The Monacan farmed the
floodplains of the area, hunted the uplands, and shepherded all natural systems in the region to
maximize biodiversity. Conservation was, and is, part of their way of life. While their culture was
suppressed and diminished by European colonists and their relatives, they are an integral part of
Virginia’s modern culture. They battle overt and subversive oppression daily, and they struggle
to retain their native heritage in a region that continues to be over-run by colonialist behavior.
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To highlight this point, a prolonged battle is underway to keep so-called modern “progress”
from destroying the historic Monacan Indian capital, “Rassawek”, at the confluence of the
Rivanna and James Rivers. We cannot talk about the landscapes of the Piedmont region, nor
those of the Hedgerow Property, without talking about the current condition of the Monacan
people today. The open grassland at the south end of the property is likely to be the primary
entry point for Hedgerow Park and it presents the perfect context to address these issues.
In conclusion, when we see the floodplain grassland described here-in, we see Euro-centric
cultural and horticultural oppression. But, we can also see resilience in the native flora, and an
emergent rich grassland that is fighting to be released. We can hear the whispers of the past,
and we can quantify the natural trajectory of the ecosystem based on the remnants that are
their now. The oppression can be lifted through wise stewardship, and in doing so conditions
can be established that have not existed on the land in over 400 years. Though the vegetation
will never be exactly the same, the right conditions will allow the land to maximize its natural
potential. Many rare species will never return, and we now have exotic species that will
continuously remind us of Colonialism. But, perhaps 99% of the natural community would
readily return to the land if allowed to do so. A seedbank exists in the region, and with some
exotic species remediation, and a shift in the way the land is managed the rich floodplain prairie
may return.
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Plate 113. This small bit of old growth grassland was a pleasant surprise, despite being just off the property. There aren’t many
examples of old growth vegetation in the region, so the value of this resource cannot be underestimated. This grassland offers a
glimpse of the deep past for the landscape of the Ragged Mountains. Species richness and diversity is highest in grasslands like
this when compared to all other ecosystem types in the area.

14. Property Margin, Southwest.
Ecological Group: Piedmont Prairie (Remnant/Utility Right-of-Way/Old Growth Grassland)
Community Type: Little Bluestem - Indian-Grass Piedmont Prairie
USNVC CEGL Code: CEGL006572
Classification Confidence: High
Conservation Status: G3/SU
Albemarle/Charlottesville Conservation Rank: C1, Prehistorically a common community type in the
Piedmont. Now exists only as small remnant patches. Critically imperiled locally and at very high risk of
elimination due to extreme rarity, the nature of being overlooked and written off, resulting very steep
declines, improper management strategies, or other impacts such as development, fire exclusion, and
canopy closure.
Context
The Central Piedmont and the Ragged Mountains
In an emerging era of grassland conservation, and with a growing awareness of the existence and value
of old growth grasslands, we have awaken to the fact that it is often the weedy roadside or powerline
right-of-way that hosts the most valuable natural resource at hand, not the forest growing next to it! I
will not attempt to list them here, but off the top of my head I can think of dozens of small potentially
old growth grassland remnants that the people of the Charlottesville area pass by on a daily basis. The
lack of awareness of these resources is backed by a general devaluing of them in the ecological world.
They’ve been marginalized in the shadow of the romanticized notion of the “Virgin Forest”.
The small size of each of the prairie remnants has contributed to their neglect. Only a few large remnant
prairies/savannas being officially recognized in the state. The small pieces are all but ignored, even by
ecologists. There is an effort underway to document the small remnants, quantify them, and begin to
shed light on both their quality and quantity. These remnants are extremely valuable, despite their small
size, and they collectively represent all that is left of our region’s grasslands. Together they also form a
powerful genetic resource. These are the places we can go to collect the seed needed to restore nearby
landscapes. But generally, their neglect also results in the lack of understanding of the distribution of the
rare species they harbor. If we don’t acknowledge the existence and value of these ecosystems, and if
we aren’t studying them, we can’t see the biodiversity they harbor. By ignoring them, we also make
them invisible to development. They are getting destroyed at an alarming rate, and as the data is telling
us, these are the true old growth ecosystems of our region. Education is needed. But these grassland
remnants also need official recognition as unique natural plant community types within the context of
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recognized classification schemes and data curation
contexts (International Vegetation Classification (IVC) and
the NatureServe Ecological Systems Classification).

Plate 114. Old Growth mafic prairie remnant at
Biscuit Run Park, Albemarle county, featuring gray
goldenrod (Solidago nemoralis) and narrow-leaf
mountain-mint (Pycnanthemum tenuifolium).2019.

Plate 115. Old Growth mafic hardpan savanna along
Avon Street Extended, south of Charlottesville,
featuring globally rare, Torrey’s mountain-mint
(Pycnanthemum torreyi) and post oak (Quercus
stellata). Unlike old growth forests, old-growth
grasslands tend to get overlooked. 2020.

There are likely thousands of small and scattered old
growth grassland remnants in the region. Within those is
tremendous variety in their appearance, composition, and
age. The diversity of landscape conditions and history of
land use in the upland terrain of the Piedmont of Central
Virginia translates directly to diversity in grassland types.
They cover the full spectrum from wet to dry, from rich to
poor, and from full sun to dappled light. Savannas and
woodlands (each with a significant tree/shrub element)
are the long-standing vegetative structure of the gently
sloped areas that burned less frequently (every 5-10
years). Flatter terrain hosted prairies and savannas,
especially in upland settings, and fire intervals may have
been as often as every 1-3 years in some areas. Prairies,
barrens and other grasslands with very few trees and
shrubs occupied landscapes with extreme soil conditions
(such as xeric shallow-soiled areas) or unusual exposure
to the elements (ridge crests).
Healthy prairies in our region tend to be dominated by
little bluestem and a great number of other grasses and
sedges. Within that grass matrix they host extraordinary
species richness and diversity in flowering herbs and
shrubs. They harbor thousands of plants and animals that
would not exist were it not for the grassland setting, and
so their decline is having a significant impact. For
example, much of the decline ornithologists are seeing in
bird populations is related to the decline of grasslands. In
our region the grasshopper sparrow, prairie warbler,
meadowlark, northern bobwhite, and other scrub and
ground-nesting grassland birds have declined sharply. In
addition to habitat loss, habitat quality is impacting the
animals. Under-riding this phenomenon is the reduction
in abundance and variety in the insects that are adapted
to specific grassland species. Even the most popular of
them, the monarch butterfly, is nearly 100% reliant upon
grasslands for its survival. Nearly all of its host plants,
food, shelter, and indeed its healthy predatory and
lifecycle relationships are affiliated with the lost, or
otherwise threatened, grasslands of eastern North
America.
The Ragged Mountains are one of those landscapes that
would have hosted a complex assemblage of forests and
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Plate 116. Old Growth Acidic Prairie at Preddy Creek Trails Park in
Northern Albemarle County, featuring short-toothed mountain-mint
(Pycnanthemum) and black-eyed susan (Rudbeckia hirta).

grasslands. While the deep ravines and
north facing mesic slopes probably hosted
towering old growth forests, about half the
landscape would have been in a perpetual
state of old growth grassland. Remnants of
those exist there today, and we have
documented them as various types of
barrens, prairies, savannas, and woodlands.
But, the once widespread prairies and
savannas exist only as small whispers, for
they occupy landscapes not dominated by
bedrock, and thus require the natural
periodic fire described earlier for survival.
Humans have halted the potential for
widespread periodic fire in the region
through landscape fragmentation, but they
do engage in activities that mimic the
effects of the fire – mowing/clearing. The
remnant prairies in the Ragged Mountains
are restricted to portions of powerline
rights-of-ways that coincide with old
undisturbed soils (soils that were never
plowed).

To date in the Ragged Mountains, we have located only 2 small patches of landscape that appear to be
at the preservation overlap of old prairie/savanna and old utility corridors. One is on the Heyward Park
tract, north of I-64. The other is here, at the southwest margin of the Hedgerow study area. Because of
the “utility corridor” status, the corridors’ vegetation has been maintained in a perpetual state of early
succession without soil disturbance. In both of our tiny Ragged Mountain examples, we hypothesize that
they contain a moderately well-developed old growth assemblage. Because they are missing many
conservative species that may take 500-1000 to self-assemble, the remnant grassland examples in the
Ragged Mountains may “only” be 300-500 years old. The Hedgerow example is the most developed, and
presumably the oldest, of the two.

Within the Study Area
While several examples of grasslands in the study area retain old growth characteristics, the only one
that can be called a “prairie” survives along the outside edge of tract 75-2D. Here it gives us a small
glimpse of a pre-colonial grassland that would have covered the southwest facing uplands of what
became tract 75-2D.
This little remnant has a classic Piedmont Prairie assemblage. It is less than ¼ acre in size, and
unfortunately, it is not officially on the property. It does adjoin the study area so it can be viewed from
the property edge. If it were part of the study area it would represent less than .2% of the land, but
would be given top priority for conservation. Despite being out of the study area, we felt it should be
documented and described here briefly because of its rarity and high conservation value. We hope the
neighboring property will forgive our temporary optical intrusion and publication of observations.
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This small, intact, old-growth grassland is in a short segment of utility corridor on a south facing slope.
All other portions of that utility line, including those that cross the study area, are heavily compromised
by exotic species. Species visible from the property line were inventoried, and the heavy set of
conservative native species offer a strong indication of “old growth” and “high quality” status. According
to new research pertaining to the rate of development of old growth grasslands, the unique set of
species would likely take more than 500 years to self-assemble (Nerlekar. 2020). Their varied seed
dispersal abilities also indicate that they would have been part of something much larger – an expansive
grassland that reached across the plains of the Piedmont of central Virginia.

General Grassland Composition
As noted prior, there is an unnatural quantity of forest
within the study area. Perhaps an additional 30-40% of
the landscape should be some combination of
woodland, savanna, prairie, or barren. We have decided
to call this small patch of grassland in the utility corridor
“prairie” because of its lack of shade-casting trees and
shrubs. Despite that, the proximity of the forest along its
margins does impart savanna-like conditions during
short parts of the day (morning and late afternoon).
55 plant species were documented in this small patch of
grassland, and of those 7 were non-native. None of the
non-native species pose a risk so long as the soil remains
undisturbed. The small patch of prairie supports native
density and well-developed soils, as indicated by the
preponderance of conservative/finicky plant species,
and so the habitat pushes against non-native species
establishment with what is known as a “negative
feedback loop”. This loop is reliant upon well-developed
native fungal and bacterial constituents in the soil, and it
can take a great amount of time for those speciesPlate 117. Butterfly-pea (Clitoria mariana) forms
specific pathogens to become established (Suding, et al. small carpets along the uphill side of the prairie. This
is a moderately conservative species, and the high
2013). Species not adapted to the native soil microbial
numbers of this and several other species lend
component tend not to do well in the setting. Hundreds supporting evidence to the old growth status of the
of years of soil stability have allowed for the slow selfgrassland.
assembly of a dense array of native grassland species.
They leave very little room for exotic species to move in, simply by way of density. Again, the key here is
soil integrity. The very moment the soil is disturbed, an exotic species will likely attempt to fill the void,
in addition to nice array of early succession native grassland species.
Below we offer a truncated version of the description the reader is now accustomed to. Being
technically out of the study area, objective multivariate data was not collected. However, the
assemblage noted does offer insight into the restoration potentials for other open-space, prairie areas
that may be established in open areas of the property.
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Type Location Description. No Sample Plot/Off Property/Old Growth Grassland
Dominant Plant Descriptor: Not Determined
Species Richness in Observation Area: Not quantified. Visible from the margin: 55 species (48
native, 7 non-native)
Diversity Index (Shannon-Wiener): Not calculated, but presumed above 4.2
Exotic Species Importance Value (IV) (Fleming): Not calculated, but probably very low given the
variety and density of native grassland species (~.05-.15)
Species Richness in Plant Community: Not determined, but estimated to be at 100-120 species.

Field Note/Summary: None made
Physiography: not assessed.
South aspect, gently sloping dissected upland with dry-mesic, well-drained rocky soils. Elevation
716-720’.

Tree Canopy (None)
Prairies tend to remain fully open to the sky. The lack of woody species and increased light
recruits for their unique assemblage of shrubs and herbs. A great number of natural disturbance
regimes arrest forest succession and maintain the open conditions. Today, utility line
maintenance mimics those natural disturbance regimes, there-by preventing tree growth and
accidentally preserving the old growth grassland. Trees along the margin of the corridor to cast a
shadow and a direct effect on the quality of light in the grassland area.

Shrub Layer (>2 feet tall, woody species)
As you may expect, the trees of this utility corridor grassland are restricted to the edges.
However, several species exist as “shrubs” within the herbaceous composition.
The most interesting woody species encountered was a Piedmont rare shrub: bear oak (Quercus
ilicifolia). It grows sparingly with other more common fire-adapted grassland trees like post oak
(Quercus stellata) and pignut hickory (Carya glabra). Rounding off the savanna-like growth were
saplings of white oak (Quercus alba), southern red oak (Quercus falcata), chestnut oak (Quercus
montana), Virginia pine (Pinus virginiana), and eastern red cedar (Juniperus virginiana var.
virginiana). Other typical prairie shrubs present were winged sumac (Rhus copallinum),
Pennsylvania blackberry (Rubus pensilvanicus), and deerberry (Vaccinium stamineum).
Herb Layer (0-2’)
The most characteristic species in the grassland were little bluestem (Schizachyrium scoparium),
common yarrow (Achillea borealis), poverty oatgrass (Danthonia spicata), Bosc's panic grass,
(Dichanthelium boscii), slim-leaf panic grass (Dichanthelium linearifolium), white-haired panic
grass (Dichanthelium villosissimum), and sweet everlasting (Pseudognaphalium obtusifolium).
A diverse mix of native grassland species that require moderately healthy old soils grew among
those, including butterfly pea (Clitoria mariana var. mariana), hairy skullcap (Scutellaria
elliptica), clasping-leaf milkweed (Asclepias amplexicaulis), whorled milkweed (Asclepias
verticillata), showy goldenrod (Solidago speciosa), velvet-leaf tick-trefoil (Desmodium
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viridiflorum), low St. John's-wort (Hypericum hypericoides ssp. multicaule), wild potato-vine
(Ipomoea pandurata), hog-peanut (Amphicarpaea bracteata), trailing lespedeza (Lespedeza
procumbens), creeping lespedeza (Lespedeza repens), and wand lespedeza (Lespedeza violacea).
Adding to the species richness of the group of typical indicators of old grassland remnants in the
region were the common generalists, wild sensitive plant (Chamaecrista nictitans), common
dewberry (Rubus flagellaris), beaked panic grass (Coleataenia anceps), canada cinquefoil
(Potentilla canadensis), Venus' looking-glass (Triodanis perfoliata), globe flatsedge (Cyperus
echinatus), daisy fleabane (Erigeron strigosus), and flowering spurge (Euphorbia corollata).
Early successional grassland species that tend to indicate base-rich soils were present. This
group is prevelant over the region’s cultivated flat landscapes, and especially those that have
base-rich clayey soil. Here they include Carolina geranium (Geranium carolinianum), horsenettle (Solanum carolinense), common ragweed (Ambrosia artemisiifolia), yellow crownbeard
(Verbesina occidentalis), Indian hemp (Apocynum cannabinum), Spanish needles (Bidens
bipinnata) Virginia pepperweed, (Lepidium virginicum), and slender yellow wood-sorrel (Oxalis
florida).
Native vining species that affiliate with base-rich old fields were scattered about the site as well,
including eastern poison ivy (Toxicodendron radicans) and Virginia creeper (Parthenocissus
quinquefolia).

Exotic Species
While there weren’t many non-native species, nor
individual stems, those that are present do pose a threat to
the future health of the prairie remnant. Disturbance of
any kind at this site will result in the diminishment of the
grassland and the invasion of aggressive non-native
species. The non-native species present include a mix of
opportunists that are difficult to get rid of once
established. They include Chinese lespedeza (Lespedeza
cuneata), Japanese honeysuckle (Lonicera japonica), sheep
sorrel (Rumex acetosella), and coralberry (Symphoricarpos
orbiculatus).
Other less intimidating non-native species at the site were
rabbit's-foot clover (Trifolium arvense), hop clover
(Trifolium campestre), and a few sprigs of mimosa (Albizia
julibrissin). While many exotic species tend not to grow in
Plate 118. Rabbit’s-foot clover (Trifolium
arvense) is among the small smattering of
old soils and habitats, several have the ability to slowly
exotic species that have found there way
build and displace native vegetation. Chinese lespedeza is
into the old growth prairie remnant.
one of those, and it can creep along to eventually create a
contiguous carpet. The spread is aided by natural agents such as voles, skunks, turkey, deer and
other animals that scratch the ground surface. Japanese honeysuckle isn’t likely to be an issue in
intact grassland areas but will increase in numbers if the site is disturbed. The sheep sorrel is
one of those sneaky plants that can find its way into even the oldest grasslands in the east.
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If there is a robust colony of native species on site or nearby, a transporting agent, and a small
disturbance event that exposes new soil, new colonies can assemble. It is definitely the case that
the majority of the utility corridor is dominated by an advancement of exotic herbs, shrubs, and
vines. This strong local population of non-native species is a threat that should not be
underestimated. Without some monitoring and remediation, this small ¼ acre grassland
remnant could be lost within a couple decades. This risk is elevated by the existence of the
enormous kudzu colony toward the east in the study area (Section 12 above), as it can spread up
to 60 feet per year.

High Fidelity Species
The high fidelity species occurring in this little
grassland are not a surprise, and represent a
super conservative group of flora that would
have been more widespread in the Ragged
Mountains prior to the Colonial Period. In
meadows, and indeed in much of the media and
conservation movement, the common milkweed
has gotten a lot of attention (because of its
association with the monarch butterfly).
Unbenounced to most, other milkweeds were
more common in our region for most of the
Plate 119. Whorled milkweed (Asclepias verticillata)
evolutionary history of the monarch. The
was common in the old grassland remnant. A prominent
common milkweed is an early succession species
quality of old grasslands is that they have milkweeds
that grows in disturbed or degraded habitats. It
that need perfect growing conditions, and not young
grassland weedy species such as common milkweed.
is eventually replaced in old growth grasslands
with a variety of other species. The same can be said for Genera in Families that are prevalent in
grasslands – Poaceae (grasses), Asteraceae (composites), and Fabaceae (legumes).
Remarkable conservative species found only in this little grassland included the milkweeds,
clasping-leaf milkweed (Asclepias amplexicaulis) and whorled milkweed (Asclepias verticillata),
the Asteraceae, showy goldenrod (Solidago speciosa), and the Fabaceae species, velvet-leaf ticktrefoil (Desmodium viridiflorum) and wild potato-vine (Ipomoea pandurata).
Bear oak (Quercus ilicifolia) is a remarkable species for the region. We found it at 2 locations in
the study area, both of which are remarkable habitats. We have come to expect it in high quality
Xeric Woodlands in the Ragged Mountains, and on occasion we do find it in remnant grasslands
in association with powerline rights-of-way.

Condition
The simplest way to describe the condition of this site is remarkable, intact, and healthy, but
regretfully small. Its small size is perhaps the greatest risk it faces, as the smallest of
disturbances could remove it from the land. The fact that it is on private property and likely
under a landscape management that does not consider its presence or importance, poses
further risk. If the utility company that manages the powerline corridor decides to apply
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herbicide instead of mowing, that could spell the end of the tiny grassland. The remote location
is perhaps its most protective quality.
This small prairie represents the second example of off-property, but adjoining, natural
resources that should be kept on the table with respect to regional planning. While the county
does not own the land off the southwest property line of tract 75-2D, nor that off the southeast
slope of tract 75-64, both areas contain natural grassland (barren, prairie, woodland) resources
worthy of conservation.
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Natural Community Comparative Data
Table 3. Final Plot Data.
VEGETATIVE DENSITY
(combined cover class)

Plot
#

Representative Community
Type

Total
Native Diversity
Species Species
(1-5)

Exotic
Sp.
Impact
(0-1)

H

S T1 T2

T3

TOTAL

HR01 Central Appalachian / Inner
Piedmont Chestnut Oak Forest

32

30

3.14

0.04

54

25 7

16

13

115

HR02 Piedmont / Coastal Plain
Hemlock - Hardwood Forest

43

38

3.49

0.09

65

51 16 15

28

175

HR03 Central Appalachian Xeric
Chestnut Oak - Virginia Pine
Woodland

72

66

4.05

0.06

183 30 13 15

9

250

HR04 Central Appalachian Xeric
Chestnut Oak - Virginia Pine
Woodland

45

44

3.61

0.02

125

-

151

HR05 Inner Piedmont / Lower Blue
Ridge Basic Oak - Hickory
Forest

60

52

3.91

0.12

111 41 14 10

18

194

HR06 Inner Piedmont / Lower Blue
Ridge Basic Mesic Forest

85

77

4.3

0.09

242 57 8

18

20

345

HR07 Piedmont Acidic Oak - Hickory
Forest

49

46

3.71

0.04

94

27 13 17

36

187

HR08 Piedmont Mafic Barren

64

57

4.08

0.11

191 37 14

-

11

253

HR09 Piedmont Mafic Barren

62

51

4.02

0.19

120 35 17

9

-

181

HR10 Central Appalachian Xeric
Chestnut Oak - Virginia Pine
Woodland

56

51

3.83

0.08

143 37 14 17

-

211

HR11 Piedmont Prairie (Ruderal
Pasture / Old Field)

35

24

3.41

0.31

141 24 -

-

-

165

HR12 Northern Piedmont SmallStream Floodplain Forest

69

50

4.1

0.28

173 37 9

31

7

257

HR13 Inner Piedmont / Lower Blue
Ridge Basic Oak - Hickory
Forest

74

67

4.19

0.09

171 30 20 12

15

248

HR14 Central Appalachian Xeric
Chestnut Oak - Virginia Pine
Woodland

52

45

3.83

0.15

127 37 8

-

183

HR15 Central Appalachian Basic Ash Hickory Woodland

71

58

4.12

0.17

152 52 28 27

36

295

9

8

9

11
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PLANT SPECIES RICHNESS
90

# OF SPECIES IN PLOT

80
70
60
50
40
30
HR01 HR02 HR03 HR04 HR05 HR06 HR07 HR08 HR09 HR10 HR11 HR12 HR13 HR14 HR15

PLOT #
Figure 13. Graph showing the total number of species observed in each plot. These totals include non-native species. Note the
elevated species richness observed in the Basic Mesic Forest Type, with Basic Oak-Hickory and Xeric and Basic Woodlands
being relatively high as well. The 5 communities with the few species are naturally low in species variety except for HR11, the
grassland setting. A healthy grassland at that location would have 90-110 species in a comparative plot.

PLANT DIVERSITY
(Shannon-Wiener)
4.3
4.3

4.19
4.05

4.1

DIVERSITY INDEX

4.08
3.91

4.02
3.83

3.9

4.12

4.1
3.83

3.71
3.7

3.61
3.49

3.5
3.3

3.41

3.14

3.1
2.9
HR01 HR02 HR03 HR04 HR05 HR06 HR07 HR08 HR09 HR10 HR11 HR12 HR13 HR14 HR15

PLOT #
Figure 14. Graph comparing diversity across the sample set. The higher the number is, the more equally all the species share the
space – dominant species are minimal.
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NON-NATIVE SPECIES PREVALENCE
EXOTIC SPECIES INDEX (FLEMING-DCR)

0.35
0.3
0.25
0.2
0.15
0.1

0.1

Healthy Natural Plant Communities < .1
0.05
0
HR01 HR02 HR03 HR04 HR05 HR06 HR07 HR08 HR09 HR10 HR11 HR12 HR13 HR14 HR15

PLOT #
Figure 15: Graph showing the prevalence of non-native exotic species. Note the conservation issue evident in plots HR11 and
HR12, the south meadow and stream corridor. Perhaps of even greater concern are the Piedmont Mafic Barrens (G1/S1)
sampled at plots HR08 and HR09. Both exhibit a critical mass of exotic species that should be the subject of immediate and
careful management efforts. Also note the natural tendency of Acidic, Xeric, nutrient-poor community types to suppress exotic
species. The 5 plots with the lowest exotic species impact fit this trend.

Diversity (LOG10) & Exotic IV (LOG10+5)

Diversity vs. Exotic Species Prevalence
1.85

Diversity

Exotics

1.8
1.75
1.7
1.65
1.6
1.55
1.5
1.45
HR06 HR13 HR03 HR08 HR12 HR15 HR09 HR05 HR10 HR14 HR07 HR04 HR02 HR11 HR01

Figure 16. Graph showing moderate correlation in the relationship between species diversity and exotic species prevalence. In
cases where exotic species are co-dominant with native species (HR11), diversity in plant species tends to be low. In no cases
have we ever noted a data set where elevated exotic species resulted in an increase in diversity. “Acidic” communities in the
Forest spectrum tend to be both low in exotic species and low in diversity due to the extreme edaphic selective pressures exerted
on plants. Species like mountain laurel or chestnut oak tend to be dominant over others in that setting, and naturally so.
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Exotic Species Impact on Native Species Total

Richness (LOG10) & Exotic IV (LOG10+5)

Richness

Exotics

1.85
1.75
1.65
1.55
1.45
1.35
HR06 HR13 HR03 HR08 HR15 HR05 HR09 HR10 HR12 HR07 HR14 HR04 HR02 HR01 HR11

Figure 17. Graph showing correlation between total native species and exotic species. This map may be viewed as a
communication of degree of soil disturbance. Those habitats that are approaching their expected maximum natural richness have
the lowest numbers of exotic species in this graph. While the exotic species is not always the cause of the native species decline,
they seem to always be related, either by way of direct displacement, or tendency of the site conditions (rich soils) to support
increased species richness and density in natives and non-natives. Those sites with the highest amount of modern soil disturbance
tend to also host greater exotic species and fewer native species. This graph is, in many respects, a communication of soil
disturbance, with a flood and highway-impacted corridor (HR12) and an old agricultural field (HR11) leading the way.
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Flora of Hedgerow
By Drew Chaney, CUH Field Technician
General Vegetative Characteristics
The Hedgerow Property is located in the Ragged
Mountains, a foothill range of the Blue Ridge in the
Piedmont Uplands physiographic province about 1.5
miles southwest of the city of Charlottesville. The
terrain in this ecoregion is characterized by rolling,
stream-dissected uplands with some scattered
monadnocks and foothill ranges, e.g. the Ragged and
Southwest Mountains in Albemarle County and
northern Virginia’s Bull Run Mountains. The plant
communities typical to this region are Oak-Hickory
forests, Basic Mesic forests on rich slopes, alluvial
floodplain forests, various heath-dominated forest
on dry, acidic sites, and historically, savanna and
other grassland types, which are now reduced to
small remnants on powerline rights-of-way,
battlefields, and other places where woody
vegetation has been kept clear for long periods of
time. The Hedgerow Property is almost entirely
forested, with both Acidic and Basic Oak-Hickory
types the dominant on the ridgetops and upper
slopes, and Basic Mesic Forests on the lower slopes
of many ravines. Oak-Heath forests occur on north
and west-facing dry slopes, and the globally rare
Piedmont Mafic Barren community can be found on
Plate 120. Tuliptree (Liriodendron) is the most prevalent
a few hot, dry, southeast-facing slopes. A smalland widespread tree in the study area. By Emily Luebke.
stream alluvial forest occurs on the southeastern part
of the property along Moore’s Creek, as does a ruderal field. 494 taxa have been documented on the
property, an expected number for a large site in the Piedmont Uplands with varied ecosystems, soil
moisture regimes, and cation exchange levels. This number includes 4 species that have multiple
subspecies and 12 that are identified to genus but not species. Of these remaining 478 species, 67, or
14% are non-native.
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Table 4: Species occurring in 30% or more of the 78 unique habitat areas found during survey. Exotic
species are underlined.
Liriodendron tulipifera

tuliptree

61.50%

Acer rubrum

red maple

52.56%

Fraxinus americana

white ash

51.28%

Quercus montana

chestnut oak

48.72%

Celastrus orbiculatus

Oriental bittersweet

47.43%

Quercus rubra

northern red oak

47.43%

Rubus phoenicolasius

wineberry

44.87%

Parthenocissus quinquefolia

Virginia creeper

42.31%

Smilax glauca

white-leaf greenbrier

42.31%

Nyssa sylvatica

black gum

39.74%

Carya glabra

pignut hickory

38.46%

Cercis canadensis var. canadensis

eastern redbud

38.46%

Juniperus virginiana var. virginiana

eastern red cedar

37.18%

Lonicera japonica

Japanese honeysuckle

37.18%

Polystichum acrostichoides

Christmas fern

37.18%

Asplenium platyneuron

ebony spleenwort

35.89%

Ailanthus altissima

tree-of-heaven

34.61%

Carya tomentosa

mockernut hickory

34.61%

Cornus florida

flowering dogwood

34.61%

Polygonatum biflorum

Solomon's seal

34.61%

Toxicodendron radicans

eastern poison ivy

34.61%

Amphicarpaea bracteata

hog-peanut

33.33%

Microstegium vimineum

Japanese stiltgrass

33.33%

Rubus pensilvanicus

Pennsylvania blackberry

33.33%

Aralia spinosa

devil's walking stick

32.05%

Sassafras albidum

sassafras

30.77%

Vaccinium pallidum

hillside blueberry

30.77%

Vitis vulpina

winter grape

30.77%
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Most Common Species
Since the property is predominantly forested, the typical deciduous tree species of the Piedmont are
abundant. Tuliptree (Liriodendron tulipifera) and northern red oak (Quercus rubra) are ubiquitous in the
mesic ravines. Chestnut oak (Quercus montana) is dominant in the Acidic Oak-Hickory and Oak-Heath
forests, and white oak (Quercus alba) occurs throughout the various upland forest communities, as do
various hickories (Carya spp), which are particularly abundant in basic forests alongside white ash
(Fraxinus americana). Red maple (Acer rubrum) is also a ubiquitous component of subcanopy layers in
all forest types, as is American beech (Fagus grandifolia), especially in the ravines. Mountain-laurel
(Kalmia latifolia) forms dense thickets on the northwest-facing slopes, a pattern that can be observed
throughout the Ragged Mountains. Spicebush (Lindera benzoin) is abundant in the ravines, and witchhazel (Hamamelis virginiana) can be commonly found in Oak-Heath, Oak-Hickory and Basic Mesic
communities. Herbs common on the property include hog-peanut (Amphicarpaea bracteata), broad
beech fern (Phegopteris hexagonoptera), black cohosh (Actaea racemosa), Christmas fern (Polystichum
acrostichoides), enchanter’s nightshade (Circaea canadensis), and star chickweed (Stellaria pubera) in
the Basic Mesic and Basic Oak-Hickory forests, striped wintergreen (Chimaphila maculata), summer
bluets (Houstonia purpurea), poverty oatgrass (Danthonia spicata), panic grasses (Dichanthelium spp.),
white-leaf greenbrier (Smilax glauca), blueberries (Vaccinium spp.), in the acidic forests. 19 species of
sedges (Carex spp.) have been identified on the property, with many more likely being present on the
property.

Plate 121. Late purple aster (Symphyotrichum patens) was common in the Xeric and Basic
Woodlands of the study area.
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County Record and Locally/Regionally Rare Species

Plate 122. Biltmore’s carrionflower (Smilax biltmoreana), a state record species, grows in the rich ravine in the north-center
portion of the study area. Follow-up independent field work has not been done for an independent confirmation of identification.
Photograph by Drew Chaney.

About 20 species that are noteworthy occurrences for Albemarle County or the broader Piedmont
region have been documented on the Hedgerow property. Some of these include four-leaf milkweed
(Asclepias quadrifolia), Standley’s goosefoot (Chenopodium standleyanum), frosted hawthorn
(Crataegus pruinosa), white-haired panic grass (Dichanthelium villosissimum), Carolina buckthorn
(Frangula caroliniana), violet lespedeza (Lespedeza frutescens), slender muhly (Muhlenbergia
tenuiflora), eastern prickly pear (Opuntia humifusa), pale beard-tongue (Penstemon pallidus), quill
fameflower (Phemeranthus teretifolius), bear oak (Quercus ilicifolia), and woodland bulrush (Scirpus
expansus). Many of these species are associated with barrens, woodlands, and other sunny, semi-open
habitats. This fits with the typical pattern we see in the Piedmont, where grasslands support the most
species richness and diversity, followed by Basic Mesic Forests. Though not a full species, another
unusual taxa found on the property is the oak hybrid Quercus x saulii (Q. alba x montana). It can be
found just north of the intersection of the two main roads that traverse the property,
Several county records were also found while surveying the property, the most notable of which is the
sand blackberry (Rubus cuneifolius). This was a first for Albemarle County at the time, though it has now
been discovered at several other sites. It is typically found in dry, sandy soils in the Coastal Plain and
southern and eastern Piedmont. The locality is the weedy ruderal field at the southwestern corner of
the property adjacent to US 29, an interesting place considering it is rather more mesic than the habitat
description. Other county records include the tick-trefoils Desmodium canescens, D. perplexum, and D.
viridiflorum. These are all common and widespread species in Virginia, and the lack of vouchers from
Albemarle and other neighboring counties, is surely due to the difficulty of identifying members of this
genus, and not any actual rarity. Lastly, an intriguing Smilax that strongly resembles Biltmore’s
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carrionflower (Smilax biltmoreana), though the diagnostic features were not available at the time. It is
found growing above the creek in the rich ravine where plot # HR-06 is located. This would be the first
record of this species in Virginia, and we hope for future confirmation of this identification. It ranges
from western and central NC south to northern FL and west to AL and TN, with a couple of outlying
records from central KY.

Exotic Species
67 species of non-native origin are present on the
property. These species are most prevalent in the
base-rich, mesic areas of the property. These are
also some of the most native species-rich areas,
and management focused on controlling the
spread of exotic plants in biologically important
and sensitive places is crucial for maintaining longterm biodiversity on the property. The Eurasian
grasses orchard grass (Dactylis glomerata) and tall
fescue (Lolium arundinaceum) are problematic in
the field where plot # HR-11 is located. Old home
sites offer still other exotics like fuzzy deutzia
(Deutzia scabra), trifoliate orange (Citrus trifoliata),
leatherleaf mahonia (Berberis bealei), Japanese
spirea (Spiraea japonica), and lesser periwinkle
(Vinca minor). The Deutzia is especially invasive in
the Basic Mesic ravine bottoms, where it has
formed thick colonies in multiple ravines, and is
particularly abundant in the central ravine where
the old stone homesite is located (HCR-001). A
couple of invasive vines are worth noting as well. A
substantial infestation of kudzu (Pueraria montana
var. lobata) occurs about 150 meters northwest of
HR-11, and chocolate-vine (Akebia quinata) occurs
at almost all of the old home sites on the property,
Plate 123. 67 species of non-native origin are present in the
and often in ravine bottoms. An especially large
study area. Featured here is Oriental bittersweet (Celastris
colony can be observed on the rock outcrops off
orbiculatus).
Shepards Hill Road right at the entrance on US 29.
Many areas of the property are not severely infested by invasives, however. The acidic upland
communities (Acidic Oak-Hickory Forests, Oak-Heath Forests) and the woodlands surrounding the Mafic
Barrens are nearly invasive-free. This is typical for nutrient-poor soils in the Piedmont that have not
suffered severe disturbance. One more species to note, though it has not been found on the property
(yet) is wavyleaf grass (Oplismenus undulatifolius). This Asian grass was found on Albemarle County land
.5 miles to the north. It has become extremely invasive, on par at least with Microstegium in some
forests in Maryland, and has recently spread to the Northern Blue Ridge and northern Piedmont in
Virginia. Its sticky-awned seeds, stoloniferous, perennial habit, and ability to tolerate drier soils than
stiltgrass, as well as dense shade, make it a formidable foe, and one should keep a keen eye out for it on
the property. Finally, the table below lists the 67 exotic species by number of distinct ecosystems they
occur in at Hedgerow. Note that a species occurring in fewer ecosystems does not necessarily mean that
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it is less invasive where it does occur, though the species that are found in the most communities are all
very invasive and able to tolerate a wide variety of growing conditions.
Table 5: Exotic Species of Hedgerow. Species are sorted by number of community types they occur in.

# of areas

Genus species

common

11

Celastrus orbiculatus

Oriental bittersweet

11

Rubus phoenicolasius

wineberry

11

Symphoricarpos orbiculatus

coralberry

10

Commelina communis

Asiatic dayflower

10

Microstegium vimineum

Japanese stiltgrass

10

Ailanthus altissima

tree-of-heaven

9

Elaeagnus umbellata

autumn olive

9

Lonicera japonica

Japanese honeysuckle

9

Persicaria longiseta

long-bristled smartweed

7

Alliaria petiolata

garlic mustard

7

Albizia julibrissin

mimosa

6

Lespedeza cuneata

Chinese lespedeza

5

Rosa multiflora

multiflora rose

5

Iris domestica

blackberry-lily

5

Perilla frutescens

perilla

4

Barbarea vulgaris

yellow rocket

4

Euonymus fortunei

winter-creeper

4

Setaria pumila var. pumila

yellow bristlegrass

4

Digitaria sanguinalis

northern crabgrass

3

Ligustrum sinense

Chinese privet

3

Akebia quinata

five-leaf akebia

3

Allium vineale

field garlic

3

Glechoma hederacea

gill-over-the-ground

3

Hedera helix

English ivy

3

Lathyrus hirsutus

calery pea

3

Prunus avium

sweet cherry
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3

Pyrus calleryana

Callery pear

3

Rumex crispus

curly dock

3

Trifolium campestre

hop clover

3

Trifolium pratense

red clover

3

Verbascum thapsus

common mullein

3

Vicia sativa L. ssp. nigra

narrow-leaf vetch

2

Arthraxon hispidus

joint-head grass

2

Berberis bealei

leatherleaf mahonia

2

Berberis thunbergii

Japanese barberry

2

Bromus japonicus

Japanese bromegrass

2

Cardamine hirsuta

hairy bittercress

2

Catalpa speciosa

northern catalpa

2

Chenopodium album

lamb's-quarters

2

Citrus trifoliata

trifoliate-orange

2

Dactylis glomerata

orchard grass

2

Dianthus armeria

Deptford pink

2

Dioscorea polystachya

Chinese yam

2

Elaeagnus pungens

thorny olive

2

Eleusine indica

Indian goosegrass

2

Helianthus tuberosus

Jerusalem artichoke

2

Hypericum perforatum

common St. John's-wort

2

Lamium purpureum

purple deadnettle

2

Lolium arundinaceum

tall fescue

2

Lonicera maackii

Amur honeysuckle

2

Nandina domestica

nandina

2

Potentilla indica

Indian strawberry

2

Rumex acetosella

sheep sorrel

2

Rumex obtusifolius

broadleaf dock

2

Silene vulgaris

bladder campion

2

Sonchus asper

spiny-leaf sow-thistle

2

Sorghum halepense

Johnson grass
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2

Spiraea japonica

Japanese spiraea

2

Stellaria media

common chickweed

2

Trifolium arvense

rabbit's-foot clover

2

Trifolium repens

white clover

2

Viburnum plicatum

Japanese snowball

2

Youngia japonica

Japanese hawkweed

1

Deutzia scabra

fuzzy deutzia

1

Paulownia tomentosa

royal paulownia

1

Prunus persica

peach

1

Veronica hederifolia

ivy-leaf speedwell

Bryophytes (Mosses, Hornworts, and Liverworts)
“Bryophytes” are non-vascular plants divided in to three
groups: mosses, hornworts, and liverworts. Because they lack
the types of vascular tissue that helps other plants move
water through their systems, bryophytes are small. These tiny
plants lack leaves, roots, and stems, and they don’t produce
typical flowers, fruits, and seeds.
Mosses were omnipresent in the study area at all times of the
year, and variety is apparently very high in the Ragged
Mountains (though not studied in depth). Indeed, this is the
case throughout the Piedmont region, and the incised upland
terrain combined with deep time, as well as the combination
of cold winters, hot summers, and relatively high annual
rainfall, have ensured that mosses have diversified in the
region to fill nearly every extremity, from hot and dry flat rock
barrens, to hummocks in shaded swamps. They grow on
rocks, in trees, on soil, and will even blanket a tire in the
woods if it is left on the ground for long enough. Diversity is
Plate 124. Small mounds of dry rock moss
highest in shaded areas. Gary Fleming lists 79 Genera, and
(Grimmia laevigata) intermingle with rock
spikemoss (Bryodesma rupestre), the latter of
163 species in his 2003 publication, “Common and Occasional
which isn’t a moss at all.
Bryophytes of the Virginia Piedmont”. That publication
excludes counties bordering the Blue Ridge (to minimize ecoregional noise in the data), and some
“montane” species would be expected in the Ragged Mountains.
Because of the great diversity, and the nature of the morphology of mosses, hornworts, and liverworts,
identification is extremely challenging and time consuming, and the effort was determined to be beyond
the scope of our survey. While these were not surveyed or quantified in any manner we do offer a short
list of the moss species that were observed while doing vascular flora data collection. Not listed are
perhaps several dozen species that were also commonly encountered, but not identified.
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Table 6: Mosses confirmed in the study area.

Family

Genus species

common

Bartramiaceae

Bartramia pomiformis

apple moss

Brachytheciaceae

Bryoandersonia illecebra

worm moss

Bryaceae

Rhodobryum ontariense

rose moss

Dicranaceae

Dicranium scoparium

common broom moss

Entodontaceae

Entodon seductrix

seductive entodon moss

Grimmiaceae

Grimmia laevigata

grimmia dry-rock moss

Hedwigiaceae

Hedwigia ciliata

medusa moss

Leucobryaceae

Leucobryum albidum

white moss

Leucobryaceae

Leucobryum glaucum

pincushion moss

Polytrichaceae

Polytrichastrum ohioense

oak haircap moss

Thuidiaceae

Anomodon attenuatus

Anomodon moss

Thuidiaceae

Thuidium delicatum

delicate fernmoss

Plate 125. Mosses are a defining character of all moist slopes and ravines in the study area, and they grow
on logs, rocks, soil, and even one one another. Photograph by Emily Luebke.

235 | P a g e

Plate 126. Rock mosses were common, and most remain unidentified. The image on the right is of Mesusa moss.

Plate 127. Rose Moss (Rhodobryum ontariense).
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Plate 128. Moss variety is very high in the study area, and most species remain unidentified.

Plate 129. Mosses grow on many different substrates. The cushion moss on the left is growing on rock, and the
moss on the right clings to the trunkc of a tree.
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Plate 130. Moss diversity presenst lots of different textures and colors. Upper left: delicate fern moss and a leaf moss species.
Upper right: Phacelia sprouts emerge from a lycophyte/bryophyte encrusted rock. Lower left: Cushion mosses make mounds on
rocks and soil. Lower left: A large clump of moss in the “Barrens” displays moisture-associated color variation.
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Plate 131. The Ebony spleenwort (Asplenium platyneuron) and marginal woodfern (Dryopteris marginalis) pictured here are
rooted in a moss matt on a decaying log. 20 species of fern occur in the study area. Most of those species occur along trail
margins, allowing the visitor to compare and appreciate the diversity.

Pteridophytes (Ferns and fern allies)
Pteridophytes (Ferns, Horsetails, and Clubmosses) are the
most primitive group of vascular plants. Vascular plants
are those that have vascular tissue systems used for
distributing water and nutrients throughout the plant.
Ferns and fern allies are partially defined by the fact that
they bear spores rather than seeds as a method of
reproduction. 25 species have been found in the
Hedgerow study area. This is unsurprising considering the
abundance of base-rich ravines optimal for fern growth.
Species like northern maidenhair fern (Adiantum
pedatum), silvery spleenwort (Deparia acrostichoides),
rattlesnake fern (Botrypus virginianus), and broad beech
fern (Phegopteris hexagonoptera) are prolific in the rich
ravines, while further upslope in the Basic Oak-Hickory
forests, ebony spleenwort (Asplenium platyneuron),
marginal wood fern (Dryopteris marginalis), New York
fern (Parathelypteris noveboracensis), and Christmas fern
(Polystichum acrostichoides) are the most abundant
species. The horsetails are represented at Hedgerow by
Plate 132. Silvery glade fern (Deparia
one species, the field horsetail (Equisetum arvense). This
acrostichoides) grows prolifically in the rich soils of
common species can be found growing in the floodplain
several deep ravines in the study area.
of Moore’s Creek. Only one clubmoss species occurs at
Hedgerow: shining clubmoss (Huperzia lucidula). It can be found growing on the banks of the creek in
the Small Stream Alluvial Forest at the north end of the study area.
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Plate 133. Fern variety is relatively high in the study area because of variations in soil conditions. From left to right, rattlesnake
fern (Botrypus virginiana) growing in rich mesic soils, common polypody (Polypodium virginianum) growing in xeric conditions
associated with bedrock, and netted chain fern (Woodwardia areolata) growing in saturated soils. Photographs by Emily Luebke.

A couple of noteworthy fern species occur on the property as well. The rock outcrop species hairy lip
fern (Cheilanthes lanosa) and blunt-lobed woodsia (Woodsia obtusa) occur in the Piedmont Mafic
Barrens and surrounding xeric and basic woodlands. These two taxa are fairly common on outcrops of
base-rich rock in the mountains and Piedmont, but since intact examples of these communities are rare
east of the Blue Ridge, their occurrence here is worth noting, as of course are the splendid examples of
the globally imperiled Piedmont Mafic Barrens located throughout the property on suitable southeastfacing slopes. The other species worth mentioning here are fragile fern (Cystopteris tenuis) and netted
chain fern (Woodwardia areolata). Fragile fern is a rare species in the Piedmont, and occurs in the
mountains infrequently. It grows in association with moist, shaded rock outcrops and was found growing
in the springhouse wall at the Lewis Family archaeological site. Netted chain fern is a common species
on a statewide level but it is quite uncommon this far west. The only occurrence of this species on the
property is in a divot left by a fallen tree on the midslope of the ravine where plot # HR-05 is located, in
a decidedly rockier and more mesic situation than is typical. Finally, it is worth noting that two
Piedmont-rare ferns, glade fern (Homalosorus pycnocarpos) and log fern (Dryopteris celsa) are absent
from the property, despite their occurrence less than a mile away at Ragged Mountain Natural Area.
Some species of fern grow in strict association with certain habitat types, and others are generalists. This
allows for some predictability. Furthermore, certain habitats tend to host more species than others. For
example, the Basic Mesic Forests (deep ravines) host 17 of the 25 species found in the study area.
Alluvial Small Stream Forests and Basic Mesic Forests hosted 12 and 11 species respectively. If you want
to see ferns, head to the deep ravines. However, some species are “high fidelity” species, occurring in
only one community type. Included in this group is hairy lipfern (a barren species). Field horsetail,
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Plate 134. Some of the most interesting ferns encountered on the property are pictured here. From left to right, southern adder’s
tongue (Ophioglossum pycnostichum) in the north example of an alluvial small stream floodplain forest, fragile fern (Cystopteris
tenuis) rooted in the stone wall of a spring house, blunt-lobed woodsia (Woodsia obtusa) growing throughout the basic
woodlands of the property, and hairy lip-fern (Myriopteris lanosa) growing in thin soil mats in Mafic Barrens.

shining clubmoss, and southern adder’s-tongue were only found in the small stream forests (11), and
interrupted fern, silvery glade fern, and cinnamon fern were only found in basic mesic forests (1). The
generalists in the bunch, occurring across 8 community types, were Christmas fern and ebony
spleenwort. One will notice that the grasslands (Communities 12, 13, and 14), both ruderal and natural,
were entirely free of ferns during our survey. This is likely to change, as southern and dissected grape
ferns are common in old remnant grasslands like that described as area 14.
Other interesting phytogeographical information may be gleaned from the table below listing all ferns
and fern allies found during the study period, 2017-2020. We’ve included columns for each of the
natural community types in the study area so one may have an idea of where each species is likely to
occur on the property. The numbers correlate with the map of natural communities included at the
beginning of the natural community section of this report.
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Table 7. Ferns and Fern Allies of the Hedgerow Property.
Species per Community: 17 11 6 3 4 4 2 6 4 1 12
Prevalence Genus species

common name

0

Community # 1 2 3 4 5 6 7 8 9 10 11 12-14

8

Asplenium platyneuron

ebony spleenwort

Aspleniaceae

1

Woodwardia areolata

netted chain fern

Blechnaceae

3

Dennstaedtia punctilobula hay-scented fern

2

Dryopteris intermedia

intermediate wood
fern

6

Dryopteris marginalis

marginal wood fern Dryopteridaceae

x

x

x

8

Polystichum
acrostichoides

christmas fern

Dryopteridaceae

x

x

x

1

Equisetum arvense

field horsetail

Equisetaceae

x

1

Huperzia lucidula

shining clubmoss

Lycopodiaceae

x

2

Onoclea sensibilis

sensitive fern

Onocleaceae

x

3

Botrypus virginianus

rattlesnake fern

Ophioglossaceae

x

1

Ophioglossum
pycnostichum

southern adder's
tonque

Ophioglossaceae

4

Sceptridium biternatum

grape fern

Ophioglossaceae

2

Sceptridium dissectum

dissected grape
fern

Ophioglossaceae

1

Osmunda claytoniana

interrupted fern

Osmundaceae

x

1

Osmundastrum
cinnamomeum

cinnamon fern

Osmundaceae

x

4

Polypodium virginianum

common rock
polypody

Polypodiaceae

x

3

Adiantum pedatum

northern
maidenhair fern

Pteridaceae

x

1

Cheilanthes lanosa

hairy lipfern

Pteridaceae

2

Parathelypteris
noveboracensis

New York fern

Thelypteridaceae

x

5

Phegopteris
hexagonoptera

broad beech fern

Thelypteridaceae

x

x

2

Thelypteris
noveboracensis

New York fern

Thelypteridaceae

x

x

3

Athyrium asplenioides

southern lady fern

Woodsiaceae

x

1

Cystopteris tenuis

fragile fern

Woodsiaceae

x

2

Deparia acrostichoides

silvery gladefern

Woodsiaceae

x

3

Woodsia obtusa

blunt-lobed
woodsia

Woodsiaceae

x

x

x

x

x

x

x

x

x

Dennstaedtiaceae x
Dryopteridaceae

x

x

x

x
x
x

x

x

x

x

x

x

x
x

x
x

x

x

x

x

x

x

x

x

x

x

x
x
x
x

x

x

x

x

x
x

x

x
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Phytogeography
It is worth noting that there is a special way of characterizing flora that are most common in one
particular region or another; Piedmont versus Blue Ridge, for example. This consideration of the
geographical distribution of flora is called phytogeography. The flora of the Hedgerow study area are
very representative of that observed in the western Piedmont region of Central Virginia, and particularly
in the low mountain range that includes the Ragged Mountains and other portions of Albemarle County
and counties north and south. That said, the flora may be broken into a four general facets, and we
describe them here as: 1) Montane, 2) Coastal, 3) Piedmont, and 4) Ruderal.
1) The Montane Element
Being located in a foothill range of the Blue Ridge
Mountains, the Hedgerow property has higher elevations
and more varied topography than the surrounding
Piedmont Plateau. This makes it an excellent location for
species of northern or montane affinity.
Many of the flora species in the survey area are
commonly associated with mountainous regions in
Virginia (particularly the Blue Ridge) and find their
presence here at the Hedgerow property due to the cool
microclimates associated with the deep ravines. Dwarf
spiraea (Spiraea corymbosa) can be found growing on
the steep, north-facing outcrops in plot # HR-10, and HR02 is characterized by the abundance of dead and dying
eastern hemlocks (Tsuga canadensis) in the plot. This
Northern tree is a common inhabitant of cove forests,
streambanks, and heaths in the mountains, and occurs
infrequently eastward on sheltered, north or northwestPlate 135. Purple bedstraw (Galium
facing slopes and bluffs. Unfortunately, the introduced
latifolium) is common in the Blue Ridge
pest, hemlock woolly adelgid (Adelges tsugae), has
ecoregion and points west, but occurs very
decimated the two eastern species of hemlock over much
rarely east of the range. The Ragged
Mountains of the Piedmont are a notable
of their range, including at Hedgerow. Sweet birch
exception. Photograph by Emily Luebke.
(Betula lenta) is also present on sheltered slopes and
ravines over both acidic and base-rich soils. Purple bedstraw (Galium latifolium) is a common
inhabitant of Basic Oak-Hickory Forests, Xeric Woodlands, and Basic Mesic Forests. The barrens,
woodlands and other rock outcrops, while very much Piedmont ecosystems overall, do support
some species of a western or montane distribution in the state. Crested false buckwheat
(Fallopia cristata), bear oak (Quercus ilicifolia) and staghorn sumac (Rhus typhina) are all species
of a strongly Appalachian bent in Virginia, and can be found in Hedgerow’s Mafic Barrens and
the associated xeric woodlands. Two species of note are associated with wetlands on the
property. Woodland bulrush (Scirpus expansus), a bulrush of Northeastern and Appalachian
distribution (ME south to AL, disjunct to OH, IN, and MI) grows along Moore’s Creek at the
southern end of the property. This species is considered to be rare east of the mountains in
Virginia. The other is scarlet beebalm (Monarda didyma), which is found near a spring at the
bottom of a rich ravine in the middle of the property (BM31). It is very close to an old homesite,
however, and thus the nativity of this population is uncertain. Those that are less strictly
associated with mountain regions, but still characteristic, are eastern white pine (Pinus strobus),
spikenard (Aralia racemosa), wild sarsaparilla (A. nudicaulis), four-leaved milkweed (Asclepias
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quadriflora), Standley’s goosefoot (Chenopodium standleyanum), slender and rock muhly
(Muhlenbergia tenuiflora and M. sobolifera), and smooth forked nailwort (Paronychia
canadensis).
2) The Coastal Element
There are a few taxa worth noting with broadly
Southeastern or Coastal Plain distributions at
Hedgerow. White, pasture, and Torrey’s
thoroughworts (Eupatorium album, E. saltuense
and E. torreyanum) are all widespread in Virginia,
though all are most frequent in the Coastal Plain or
southern Piedmont. They can be found in the
unusually species-rich xeric woodlands around the
mafic barrens. Two trees of Southeastern
distribution are also known from the property.
Loblolly pine (Pinus taeda) is a common tree of the
Coastal Plain and outer Piedmont, gradually
becoming rarer westwards. In Albemarle County,
the species is suspected to be non-native, with the
exception of one large, old tree in a ravine in the
eastern part of the county, which may display some
intergradation with P. rigida. At Hedgerow, it is only
known from the floodplain north of the stream that
drains the north study area, not far from I-64.
Willow oak (Quercus phellos) is a common oak of
Coastal Plain and outer Piedmont forests, ranging
Plate 136. The Hedgerow study area represents the westward more sparsely, especially in hardpan soils.
“county-record” location for this coastal plain
On the Hedgerow Property, it can be found
species. Photograph by Emily Luebke.
occasionally as a seedling. By far the most notable
of the coastal species would be the occurrence of the sand blackberry (Rubus cuneifolius) in plot
# HR-11. This blackberry is found in dry sandy soils of the Coastal Plain and outer Piedmont, and
represents the first record of this species in Albemarle County, though it has been noted
elsewhere since. Lastly, the netted chain fern (Woodwardia areolata) can be found in a rich
ravine just below plot # HR-05. This species is widespread in Virginia, but most common by far
on the Coastal Plain.
3) The Piedmont-Centered Flora
There are several species on the property that are either most common in or indicator species of
Piedmont ecosystems. Godfrey’s thoroughwort (Eupatorium godfreyanum) is a very common
species of dry woodlands and various Piedmont grasslands in Virginia, and yet it is considered
rare in Pennsylvania, West Virginia, North Carolina, and Tennessee, endangered in Ohio and
known from only three counties in Kentucky and seven in Maryland. Its congeners pasture (E.
saltuense) and Torrey’s thoroughwort (E. torreyanum) are also most common in the southern
and central Piedmont and Coastal Plain in Virginia. The former is endemic to this region of
Virginia and the Carolinas (a former hotbed of grasslands), though there is a possible record in
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West Virginia. This genus can be found throughout
Hedgerow’s grassland communities. The narrowleaved bluet (Houstonia tenuifolia) is most common
in Virginia in the southern and central Piedmont
and also in the southwestern mountains. It can be
found alongside the Eupatoriums in the xeric
woodlands and barren margins. Of course, no
section on the Piedmont flora would be complete
without mentioning some of the flora of the barrens
themselves. Quill fameflower (Phemeranthus
teretifolius), blue waxweed (Cuphea viscosissima),
eastern prickly pear (Opuntia humifusa), hairy lip
fern (Cheilanthes lanosa), and Appalachian phacelia
(Phacelia dubia), are all widespread in Virginia, but
Plate 137. Eupatorium godfreyanum is the most
together they are an indicator group for Piedmont
common “boneset” species in the Ragged
Mountains. This plant is in a group of eupatoriums
Mafic Barrens and Low Elevation Basic Outcrop
that are relatively endemic to the Piedmont region.
Barrens, two communities endemic to the Piedmont
Photograph by Drew Chaney.
and low elevations of the Blue Ridge and Ridge and
Valley. There are few tree species that can be considered endemic or truly restricted to the
Piedmont. The shortleaf pine (Pinus echinata), however, is by far most abundant in Virginia in
the Piedmont, especially south of the James River. It can be found in a wide variety of forested
habitats. At Hedgerow, the Pine Outcrop Barren (HR-14) and HR-03 are good places to observe
it.

Plate 138. View into the dense growth of the
ruderal (human influenced) habitat in the south
field, showing dogbane, wingstem, and fleabane,
and the non-native grasses tall fescue and
orchard grass. Photograph by Emily Luebke.

4) The Ruderal Element
“Ruderal” is a term used to describe the vegetation on
landscapes of post-Columbian human origin,
modification, or influence. Ruderal vegetation at
Hedgerow consists of a few different community
types. The first is the field vegetation, which is
represented well by plot # HR-11. This field is
dominated by wingstem (Verbesina alternifolia),
blackberries (Rubus spp.), beaked panic grass
(Coleataenia anceps), and the non-native grasses tall
fescue (Lolium arundinaceum) and orchard grass
(Dactylis glomerata). This is the only real ruderal
grassland on the property. There are a few other
examples of ruderal/anthropogenic vegetation on the
property. One of these is the occurrence of extensive
colonies of non-native species near old home sites.
Species like fuzzy deutzia (Deutzia scabra), Japanese
spiraea (Spiraea japonica), trifoliate orange (Citrus
trifoliata), chocolate vine (Akebia quinata), and lesser
periwinkle (Vinca minor) offer clear evidence of
human habitation, even if the remains of old
structures were no longer present. These colonies can
be found in rich ravines on the property, and the
ravine that harbors the Lewis Homesite is probably
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the best example of both these colonies and also of ruined stone structures at Hedgerow. Other
anthropogenic habitats include a large patch of kudzu (Pueraria montana var. lobata) near the
southwestern end of the property.
The Hedgerow property is home to a great diversity of flora, including those characteristic of
both the mountains and the Coastal Plain. The property’s location in the central Piedmont puts
it at a biological crossroads between the flora of the eastern and western parts of the state, and
its varied topography offers both a wide array of habitats and microclimatic conditions for both
montane and coastal species to thrive. A good example of this phenomena is the occurrence of
the southeastern Coastal Plain species sand blackberry (Rubus cuneifolius) less than 100 feet
from a patch of woodland bulrush (Scirpus expansus), a northeastern species found primarily in
the Northern and Central Appalachians and Great Lakes regions. The Ragged Mountains are not
alone in this regard, as similar occurrences of coastal and montane species growing side-by-side
can be found in northern Virginia’s Bull Run Mountains, and elsewhere in the Piedmont foothill
ranges. This kind of species variety in such a small area is truly remarkable, and a fantastic
example of the biodiversity so often overlooked in the Piedmont.
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The Fauna of Hedgerow
Aves (Birds) By Ezra Staengl, CUH Field Technician
I’ve spent many days birding and
surveying at Hedgerow over the
last three years. One of my
favorite birding days there was
May 15, 2019. I remember
clearly the rich earthy smell of
the forest as we walked up into
the park from Shepard’s Hill
Lane. A Tennessee warbler sang
loudly from the tops of the trees
on the first hill. Once we got to
the top of the ridge, flocks of
warblers, chickadees and titmice
foraged in the tall oaks.
Birdsong was everywhere.
Worm-eating warblers and
ovenbirds sang from the
Plate 139. Scarlet Tanager. Photograph by Theo Staengl.
hillsides, particularly from the
heath to our right. Louisiana waterthrushes sang from the stream valleys, and red-eyed vireos, wood
thrushes, scarlet tanagers, eastern wood-pewees and great-crested flycatchers were rarely out of ear
shot for the rest of the day.
Hedgerow sits in the Ragged Mountains, between I-64 and State Route 29, in the Piedmont Uplands
Ecoregion, just outside of Charlottesville. Hedgerow has a wide variety of terrain, from multiple deep,
rich ravines to high ridges and everything in between. Many different plant communities exist on the
property. Most of the property is forested, with basic and acidic oak hickory forests on the ridges,
several types of heaths on the slopes, and basic mesic forests in the ravines and valleys. As discussed
elsewhere in this report, this absolute dominance of forest on the Hedgerow property is in itself
unnatural --- it is the product of years of fire exclusion. However, Hedgerow does still contain a number
of remnant grasslands, including several Piedmont mafic barrens scattered throughout the property, as
well as other early successional habitats like the field in the southwest corner. These remaining patches
of degraded grassland provide important variety in habitat structure, but they are not enough to
support the populations of many grassland bird species that likely once called the Ragged Mountains
home.
Very little historical bird data is available for the Hedgerow property, but luckily, adjacent Ragged
Mountain Natural Area (RMNA), located just across I-64, has a long history of ornithological
observations. As summarized in the Ragged Mountain Natural Area 2016 Ecosystem Survey (Floyd
2016), 147 bird species had been observed at RMNA at the time, a species list drawn from published
ornithological records, and personal observations of the CUH survey team. Some of the most regionally
notable species that have occurred at RMNA were locally uncommon waterfowl that were attracted to
the large, deep reservoir. Some significant waterfowl species include tundra swan, common goldeneye,
long-tailed duck, and black scoter. However, RMNA also supports many species of declining woodland
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Plate 140. White-throated sparrow, a species only at Hedgerow during the
winter. Photograph by Ezra Staengl.

breeding neotropical migrant
songbirds, many of which it shares
with Hedgerow. These species
observed at RMNA include blackthroated green warbler, cerulean
warbler, yellow-billed cuckoo, eastern
wood-pewee, worm-eating warbler,
wood thrush, black-and-white warbler,
scarlet tanager, Louisiana waterthrush,
and yellow-throated vireo. In the
years since the CUH survey, birders
have continued to visit RMNA and add
to its bird data through eBird. Indeed,
eBird now lists 160 species for RMNA,
an exciting indication of the bird
diversity waiting to be discovered at
Hedgerow and elsewhere in the

Ragged Mountains.
A 2014 study included Ragged Mountain Natural Area as one of eight sites to monitor the effects of
forest fragmentation on wood thrush nest parasitism and predation (Etterson M. A., et al. 2014). Out of
the eight study sites, RMNA had the second most wood thrush nests, with 64. The only site with more
was the Blue Ridge Parkway, with 86. Although no objective data has been collected, our observations
indicate that Hedgerow has a similarly high wood thrush density. They are almost never out of earshot
when walking through Hedgerow’s forested ridges and valleys in spring and summer.
Throughout the three years of CUH Survey at Hedgerow, we kept a list of the species and number of
individuals encountered while at the property. Often these observations were incidental in nature,
recorded while the primary objective was collecting vegetative sample plot data, but we also made
multiple trips to Hedgerow purely for the purpose of documenting birds. Because most of the
vegetative plot work was conducted in the spring, summer, and fall, most of the bird observations were
also made during these seasons, so it is likely that species only present in our region during the winter
are under-represented on our list. However, winter is also the season with the lowest songbird diversity
in our region, so the few winter bird surveys we did see were probably sufficient to capture the most
common winter species present on the property. It’s also worth noting that we were never on the
property at night, so no owls were detected. For these reasons, our list is biased in multiple ways and
should not be taken as a complete or entirely representative list of the birds of Hedgerow. Future
observation and organized survey will lead to the discovery of more species on the property.
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Temporal Distribution of Hedgerow's Birds
Year
Round
Summer
Only

Passage Migrant, 10,
12%
Winter Only, 11,
14%

Year Round, 31, 38%

Winter
Only
Passage
Migrant

Summer Only, 29,
36%

Figure 18. Temporal Distribution of Hedgerow's Birds. Each of the bird species documented in the study area was assigned to
a seasonality category based on when it was documented and when it occurs in the Central Piedmont region. The categories
were passage migrant, year round, summer only, and winter only. The photos show examples of each category. Starting from
winter only and going around the circle clockwise these are yellow-bellied sapsucker, blackburnian warbler, tufted titmouse, and
Kentucky warbler. The chart shows that breeding season and migration are the most bird species rich times of year at
Hedgerow, a result consistent with patterns of bird richness temporal distribution in the broader region. All photos by Ezra
Staengl.

To date, 81 species of birds have been observed at Hedgerow, which is on par with what I’d expect from
a primarily forested piece of land in the Virginia Piedmont, given our survey effort and the limitations
mentioned above. Grassland species were noticeably absent, an unsurprising result given Hedgerow’s
tiny acreage of grassland, but a significant result when viewed in historical context. Before European
contact, most flat areas and southeast facing slopes in the Piedmont were likely fire maintained
grasslands. At Hedgerow, fire exclusion has limited these grasslands to early successional habitats,
barrens, and woodlands. Many of the grassland dependent bird species not found on our survey,
including chipping sparrow, field sparrow, grasshopper sparrow, and eastern meadowlark have
disappeared with these grasslands. These species, and other migratory grassland birds, are one of the
fastest declining groups of birds in North America (Rosenberg et al. 2019), and the restoration of
grassland habitat at Hedgerow and elsewhere in the Piedmont should be a priority.
For comparison to Hedgerow, nearby RMNA, which has significantly more historical observations, and
greater habitat diversity (the reservoir) had 147 recorded bird species at the time of CUH’s survey. If
you remove species obviously dependent on the large body of water, --- families Anatidae,
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Podicipedidae, Rallidae, Gaviidae, Ardeidae, Phalacrocoracidae, Charadriidae, Scolopacidae, and Laridae
--- a total of 35 species for RMNA, then you’re left with 112 species, a much more comparable number
given RMNA’s greater bird survey effort. Below is the complete list of birds, by family, seen in the 344
acre study area at the Hedgerow tract during CUH’s surveys.
Table 8. Birds of Hedgerow.

ANSERIFORMES: Anatidae
Canada Goose
Branta canadensis
GALLIFORMES: Phasianidae
Wild Turkey
Meleagris gallopavo
COLUMBIFORMES: Columbidae
Mourning Dove
Zenaida macroura
CAPRIMULGIFORMES: Apodidae
Chimney Swift
Chaetura pelagica
CAPRIMULGIFORMES: Trochilidae
Ruby-throated Hummingbird
Archilochus colubris
CUCULIFORMES: Cuculidae
Yellow-billed Cuckoo
Coccyzus americanus
CHARADRIIFORMES: Scolopacidae
American Woodcock
Scolopax minor
ACCIPITRIFORMES: Cathartidae
Turkey Vulture
Cathartes aura
Black Vulture
Coragyps atratus
ACCIPITRIFORMES: Accipitridae
Bald Eagle
Haliaeetus leucocephalus
Red-shouldered Hawk
Buteo lineatus
Broad-winged Hawk
Buteo platypterus
Red-tailed Hawk
Buteo jamaicensis
PICIFORMES: Picidae
Pileated Woodpecker
Dryocopus pileatus
Northern Flicker
Colaptes auratus
Yellow-bellied Sapsucker
Sphyrapicus varius
Red-headed Woodpecker
Melanerpes
erythrocephalus
Red-bellied Woodpecker
Melanerpes carolinus
Downy Woodpecker
Picoides pubescens
Hairy Woodpecker
Picoides villosus
CORACIIFORMES: Alcedinidae
Belted Kingfisher
Megaceryle alcyon
PASSERIFORMES: Tyrannidae
Great Crested Flycatcher
Myiarchus crinitus
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Eastern Phoebe
Acadian Flycatcher
Eastern Wood Pewee
PASSERIFORMES: Vireonidae
Yellow-throated Vireo
Blue-headed Vireo
Red-eyed Vireo
PASSERIFORMES: Corvidae
Common Raven
American Crow
Blue Jay
PASSERIFORMES: Fringillidae
House Finch
Purple Finch
American Goldfinch
PASSERIFORMES: Passerellidae
Eastern Towhee
Dark-eyed Junco
White-throated Sparrow
Song Sparrow
PASSERIFORMES: Parulidae
Ovenbird
Worm-eating Warbler
Louisiana Waterthrush
Black-and-white Warbler
Tennessee Warbler
Kentucky Warbler
Common Yellowthroat
Hooded Warbler
American Redstart
Cape May Warbler
Northern Parula
Magnolia Warbler
Bay-breasted Warbler
Blackburnian Warbler
Yellow Warbler
Chestnut-sided Warbler
Blackpoll Warbler
Black-throated Blue Warbler

Sayornis phoebe
Empidonax virescens
Contopus virens
Vireo flavifrons
Vireo solitarius
Vireo olivaceus
Corvus corax
Corvus brachyrhynchos
Cyanocitta cristata
Haemorhous mexicanus
Haemorhous purpureus
Spinus tristis
Pipilo erythrophthalmus
Junco hyemalis
Zonotrichia albicollis
Melospiza melodia
Seiurus aurocapilla
Helmitheros vermivorum
Parkesia motacilla
Mniotilta varia
Leiothlypis peregrina
Geothlypis formosa
Geothlypis trichas
Setophaga citrina
Setophaga ruticilla
Setophaga tigrina
Setophaga americana
Setophaga magnolia
Setophaga castanea
Setophaga fusca
Setophaga petechia
Setophaga pensylvanica
Setophaga striata
Setophaga caerulescens
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Yellow-rumped Warbler
Black-throated Green Warbler
PASSERIFORMES: Icteridae
Baltimore Oriole
Orchard Oriole
Brown-headed Cowbird
PASSERIFORMES: Cardinalidae
Indigo Bunting
Scarlet Tanager
Northern Cardinal
PASSERIFORMES: Paridae
Tufted Titmouse
Carolina Chickadee
PASSERIFORMES: Regulidae
Ruby-crowned Kinglet
Golden-crowned Kinglet
PASSERIFORMES: Bombycillidae
Cedar Waxwing
PASSERIFORMES: Certhiidae
Brown Creeper
PASSERIFORMES: Sittidae
Red-breasted Nuthatch
White-breasted Nuthatch
PASSERIFORMES: Troglodytidae
Winter Wren
Carolina Wren
PASSERIFORMES: Polioptilidae
Blue-gray Gnatcatcher
PASSERIFORMES: Turdidae
Eastern Bluebird
Wood Thrush
Swainson's Thrush
Veery
Hermit Thrush
American Robin

Setophaga coronata
Setophaga virens
Icterus galbula
Icterus spurius
Molothrus ater
Passerina cyanea
Piranga olivacea
Cardinalis
Baeolophus bicolor
Poecile carolinensis
Regulus calendula
Regulus satrapa
Bombycilla cedrorum
Certhia americana
Sitta canadensis
Sitta carolinensis
Troglodytes hiemalis
Thryothorus ludovicianus
Polioptila caerulea
Sialia sialis
Hylocichla mustelina
Catharus ustulatus
Catharus fuscescens
Catharus guttatus
Turdus migratorius
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Plate 141. Yellow-rumped warbler, an example of a short distance
migrant. Photograph by Ezra Staengl.

Many of the bird species observed at
Hedgerow were forest breeding migrant
songbirds, a category of birds in steep decline
(Rosenberg et al. 2019). Some of these bird
species breed at Hedgerow, and some only
stop by in the spring and fall on their way to
breeding grounds farther to the north. Many
spend the winter as far away as Central and
South America, while some, like the yellowrumped warbler, don’t travel as far, instead
choosing to spend the winter in the
southeastern United States.

Mean & Median Abundance Per Outing in May and
June of Ten Most Abundant Species
Number of Individuals Per Outing
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Figure 19. This graph shows average and median counts per species per outing in May and June. Interestingly, the top five
most abundant birds were all forest breeding migrant songbirds, a conservation priority as mentioned above and below. The
next five are high density, widespread, resident songbirds.
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Preserving habitat for those species that breed
at Hedgerow is particularly important, as it will
have the most direct impact on Hedgerow’s
bird populations. Many of Hedgerow’s most
abundant and noticeable breeding species are
migrants, including wood thrush, great-crested
flycatcher, eastern wood-pewee, Acadian
flycatcher, scarlet tanager, red-eyed and
yellow-throated vireos, worm-eating warbler,
ovenbird, and Louisiana waterthrush. While
these species are still regarded as common,
many are becoming less abundant every year,
and conserving their remaining breeding
habitat, like Hedgerow, should be a priority.
Other less common migrants also likely breed
Plate 142. Kentucky Warblers are one of the many species of
neotropical migrant songbirds that breed at Hedgerow.
at Hedgerow, including Kentucky warbler, a
Photograph by Ezra Staengl.
species that breeds in the shrub layer of dense,
rich forests in the Piedmont. Kentucky warbler breeding locations are surprisingly scarce around
Charlottesville, with the two best-known spots being Wolfpit Mountain to the City’s east and Secluded
Farm to the west. The Kentucky warbler, and the other migrant warblers, flycatchers, thrushes, and
vireos are emblematic of Hedgerow’s forested ridges and ravines. They are the species that define the
character of Hedgerow’s avifauna.
CUH’s survey of Hedgerow happened to coincide with a five-year, volunteer bird population monitoring
project called the second Virginia Breeding Bird Atlas (VABBA2). VABBA2 protocol calls for watching and
documenting specific breeding behaviors, such as carrying food, nest building, etc. Each behavior is
assigned a code, which is associated with the likelihood that the bird was breeding in a given nine
square mile block. We used VABBA2 codes on our Hedgerow surveys, and they provide a useful
summary of what birds are likely to be breeding on the property. Below are explanations of the
different breeding code categories, and all the species assigned a breeding code during the survey.
Definitions of Code Categories for Species Breeding at the Hedgerow Property
Possible: the bird was documented in appropriate breeding habitat at the right time of year
Probable: the bird was exhibiting behavior supportive of breeding (such as aggressively counter singing)
in the right habitat at the right time of year
Confirmed: irrefutable evidence of local breeding was observed. Examples include active nest, recently
fledged young, etc.




“Confirmed” Breeding Species
Carolina Wren
Louisiana Waterthrush
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“Probable” Breeding Species
Hairy Woodpecker
Kentucky Warbler
Worm-eating Warbler





























“Possible” Species
Acadian Flycatcher
American Goldfinch
Baltimore Oriole
Black-and-white Warbler
Blue-headed Vireo
Blue Jay
Brown-headed Cowbird
Carolina Chickadee
Downy Woodpecker
Eastern Wood-pewee
Great-crested Flycatcher
Hooded Warbler
Mourning Dove
Northern Cardinal
Northern Flicker
Pileated Woodpecker
Red-bellied Woodpecker
Red-eyed Vireo
Red-shouldered Hawk
Ruby-throated Hummingbird
Scarlet Tanager
Tufted Titmouse
White-breasted Nuthatch
Wild Turkey
Wood Thrush
Yellow-billed Cuckoo
Yellow-throated Vireo

Plate 143. Carolina Wren on a nest. A "confirmed"
breeding code. Photograph by Ezra Staengl.

In addition to breeding species, Hedgerow is a stopover location for several species of transient birds.
Warbler species detected at Hedgerow that are not breeding on the property include Tennessee, Cape
May, magnolia, bay-breasted, blackburnian, chestnut-sided, blackpoll, and yellow-rumped warblers.
Black-throated green and black-throated blue warblers are also both abundant on the property in the
spring and fall and are unlikely to be breeding locally. Hedgerow also supports large numbers of
transient thrushes in May, mostly Swainson’s and the occasional Veery. Gray-cheeked thrush has not
yet been documented, but I think it is likely to occur on the property.
Hawks also migrate over Hedgerow in large numbers. During September, small kettles of broad-winged
hawks can often be seen from beneath openings in the canopy, such as the barrens. Broad-winged
hawks migrate in huge numbers down the Blue Ridge each fall, with upwards of 20,000 seen at Rockfish
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Gap Hawk Watch annually. Numbers that have been observed at Hedgerow are much smaller, with 34
being the peak count to date, but it’s nice to see these birds in numbers away from the high mountains
of the Blue Ridge.
A criterion that can be used to determine which of Hedgerow’s species are most imperiled on a state
level is the list of Species of Greatest Conservation Need (SGCN), compiled by the Department of
Conservation and Recreation and the Department of Wildlife Resources. Each species on the list has a
tier ranking from one to five, with one being the most imperiled and five being the least. Below are the
species on the SGCN list that have been found at Hedgerow. Species with an asterisk are also on the
“breeding species” list.












Species

Tier

American Woodcock
Belted Kingfisher
*Black-and-white Warbler
Chimney Swift
Eastern Towhee
*Eastern Wood-pewee
*Kentucky Warbler
*Northern Flicker
*Wood Thrush
*Yellow-billed Cuckoo

2
3
4
4
4
4
3
4
4
3

*Breeding species at Hedgerow also listed on the states “SGCN” list species of
greatest conservation concern.

Together, the list of breeding species and the list of species of greatest conservation need create a list of
conservation priorities at Hedgerow. The breeding species are the ones that will be most impacted by
habitat management and land use at Hedgerow, while the species of greatest conservation need
highlight some of the more vulnerable species at a state level. Although it is difficult to predict exactly
how changes in land use will impact bird populations, it’s clear that habitat restoration work can help
them, and that land use decisions like park infrastructure have the potential to hurt them. Ultimately, a
balance must be struck between human use of the new Hedgerow Park and the needs of the other
animals that call it home.
The largest immediate and direct threat to Hedgerow’s birds is surely the development of park
infrastructure, such as trails, roads, and buildings, which must be done in a responsible way to ensure it
has minimal impact on bird populations. As CUH’s 2016 report on Ragged Mountain Natural Area
stated, the species most likely to be impacted by trail placement and use are those that breed or forage
on or near the ground (Floyd 2016). Trails, and the humans, dogs, and bikes that may come with them,
fragment usable habitat for these ground nesting species, and may force birds to abandon nests, or
relocate into lower quality habitats, leading to decreases in their populations. Many of the species
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Plate 144. Indigo Bunting, one of the many species that would benefit from grassland restoration at Hedgerow.

highlighted earlier as conservation priorities are ground nesting species, including American woodcock,
eastern towhee, black-and-white warbler, worm-eating warbler, ovenbird, hooded warbler, Louisiana
waterthrush, Kentucky warbler, and others. Some of these species have fairly well-defined habitat
requirements, aiding in trail planning. For instance, both Louisiana waterthrushes and Kentucky
warblers mostly breed in the dense brush of basic mesic ravines. Many other species prefer dry slopes,
often covered in oak-hickory forest, or heath, including black-and-white, worm-eating, and hooded
warblers, and ovenbird. Trails should be limited in the highest integrity examples of plant communities
that ground-nesting species are most dependent on, particularly basic-mesic forest and heaths. The
most disruptive trail users, such as dogs, should also be limited or prohibited in those plant
communities.
Our second recommendation for the conservation of Hedgerow’s birds is to restore Hedgerow’s plant
communities to maximum ecological health by combating invasive plant species and by using prescribed
burns in grassland plant communities. Plant communities can be viewed as the quantifiable basis of the
local ecosystem, and as such, their health can have direct effects on the animal species that live in them
by increasing suitable habitat and food supply. Native plants support a significantly higher number of
insect species, and the birds that eat the insects, than do non-native species (Narango, Tallamy, & Marra
2018). Healthy, diverse plant communities with limited impact from invasive species will likewise
support more birds than plant communities heavily impacted by invasive plants. CUH also recommends
prescribed burns in the grassland plant communities, including the barrens, woodlands, and
prairie/meadow, that provide habitat for grassland birds. Prescribed burns limit the encroachment of
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woody species and preserve the integrity of grassland plant communities. Hedgerow’s grasslands
currently provide habitat for indigo buntings and red-headed woodpeckers, but at the moment they are
too small, too fragmented, and too impacted by invasive species to support many other grassland birds.
If expanded and managed correctly, though, they could attract and support several more species,
including chipping, field, and grasshopper sparrows. Ensuring Hedgerow’s plant communities stay
healthy will allow Hedgerow and the greater Ragged Mountains to serve as a stronghold for local avian
biodiversity into the foreseeable future.
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Arthropoda: Odonata (Dragonflies and Damselflies)
By Drew Chaney, CUH Field Technician

Plate 145. Lancet clubtail (Phanogomphus exilis). Photograph by Emily Luebke.

The order Odonata (meaning “toothed ones”, referring to the toothed mandibles, though these are
hardly unique to this order of insects) consists of 2 suborders in North America, the dragonflies Anisoptera (“unequal wing”, referring to the different shape of the front and hind wings), and the
damselflies - Zygoptera (“even wing”). Odonates can be distinguished from other groups of insects by
their elongated bodies, small antennae, and large eyes. The dragonflies differ from the damselflies by
having a more robust thorax and abdomen, large eyes that either touch or sit close together, and
differently shaped wings held open when at rest. Damselflies contrarily have long slender abdomens,
small and beady widely spaced eyes, and equally sized wings typically (but not always) held folded above
the body. They spend most of their lives in an aquatic larval stage, either burrowing into sediment or
hiding amongst submerged debris in a wide variety of wetland habitats, though some species are very
habitat specific. The winged adults can be found flying from March-December in Virginia, but each
species has a different flight season in which the adults are active, and some of these can last only a few
weeks. In both the larval and adult stages, they are insectivorous, and are quite adept at both stalking
prey in larval form and hunting in flight as adults.
Of the 110 species of Odonata documented from Albemarle County, 24 were recorded during the
vegetative survey of the Hedgerow property. We noted odonate species when we saw them while
conducting preliminary walkthroughs or Releve survey plots. The results of this qualitative method of
survey for Odonata suggest that an estimate of at least 20 additional species could be found with
targeted, odonate-specific surveys at multiple seasons, as well as sampling for larvae by dip-netting in
the sediment at the bottom of streams. Our data is skewed towards early-flying species and both habitat
generalists and lotic (stream-dwelling) species, with only 5 species being restricted to lentic (still-water)
larval habitats.
4 of the 24 Odonata observed were Zygoptera (damselflies). The most readily observed of these is the
Ebony Jewelwing (Calopteryx maculata). This beautiful metallic green damselfly is a very common
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denizen of shaded streams statewide. It can be seen
easily along Moore’s Creek and on the smaller woodland
streams. The Azure Bluet (Enallagma aspersum) and
Sweetflag Spreadwing (Lestes forcipatus) were
unexpected finds, as they only breed in shallow, fishless
wetlands. Both were females observed in or near
barrens and woodlands on the southern part of the
property.
Females of all odonate species tend to wander farther
from the breeding grounds until they are ready to mate,
so as to avoid being harassed by males. Of the
dragonflies, the most belonged to the skimmer family or
Libellulidae (9 species). This family is the largest of all
dragonfly families, with over 1000 species known
worldwide. They are extremely diverse and members of
this family can be found in most aquatic habitats in the
state, though diversity is highest in lentic habitats (still
water).
Plate 146. Spangled skimmer (Libellula cyanea).
Photograph by Emily Luebke.

Four members of the Gomphidae, or clubtails, were also
noted on the property. This family is easily distinguished by the widely separated eyes and noticeably
widened abdomen tip. Most species breed in lotic habitats and are sensitive to pollution and the
impoundment of the streams and rivers in which they breed. One of these, the Cobra Clubtail
(Gomphurus vastus) is a somewhat noteworthy record for the property since its breeding habitat is large
streams and rivers. It is possible that they breed in Moore’s Creek, or the North Fork Hardware River (a
more expected location), though it is located ~ 4 miles to the south. Also of note is the occurrence of the

Plate 147. Cobra clubtail (Gomphurus vastus) is a noteworthy species documented at Hedgerow. Photograph by Ezra Staengl.
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Gray Petaltail (Tachopteryx thoreyi). This large and charismatic dragonfly is found in wooded areas of
the eastern United States where high-quality seeps occur. The larvae are unique in that they crawl
amongst the muck and leaf litter of their breeding habitat, rather than on the bottom of ponds and
streams like other odonates. The adults, at about 3 inches in length, are formidable predators, often
taking large prey. The individual observed on 6/6/2017 snatched an Eastern Tiger Swallowtail butterfly
in midair! Another unusual behavior that makes these dragonflies endearing to the naturalist is their
habit of perching on humans.
Table 9. A complete list of all Odonate species observed on the property is below, with generalized flight
times based on years of data collected by myself, Emily Luebke, and Jim Childress in Albemarle County.
Dragonflies (Anisoptera)
Anax junius

common green darner

Aeshnidae

Mar-Oct

Basiaeschna janata

springtime darner

Aeshnidae

Mar-Jun

Boyeria vinosa

fawn darner

Aeshnidae

Jun-Oct

Dromogomphus spinosus

black-shouldered spinyleg

Gomphidae

May-Sep

Gomphurus vastus

cobra clubtail

Gomphidae

Apr-Jul

Phanogomphus exilis

lancet clubtail

Gomphidae

Apr-Jun

Phanogomphus lividus

ashy clubtail

Gomphidae

Mar-Jun

Tachopteryx thoreyi

gray petaltail

Petaluridae

May-Jul

Didymops transversa

stream cruiser

Macromiidae

Mar-Jun

Epitheca cynosura

common baskettail

Corduliidae

Mar-Jun

Epitheca princeps

prince baskettail

Corduliidae

May-Sep

Celithemis elisa

calico pennant

Libellulidae

May-Sep

Celithemis eponina

halloween pennant

Libellulidae

Jun-Oct

Erythemis simplicicollis

eastern pondhawk

Libellulidae

May-Sep

Ladona deplanata

blue corporal

Libellulidae

Mar-Jun

Libellula cyanea

spangled skimmer

Libellulidae

May-Jul

Libellula luctuosa

widow skimmer

Libellulidae

May-Sep

Libellula vibrans

great blue skimmer

Libellulidae

May-Sep

Perithemis tenera

eastern amberwing

Libellulidae

May-Oct

Plathemis lydia

common whitetail

Libellulidae

Apr-Oct

Calopteryx maculata

ebony jewelwing

Calopterygidae

Apr-Sep

Lestes forcipatus

sweetflag spreadwing

Lestidae

May-Oct

Argia fumipennis

variable dancer

Coenagrionidae

May-Oct

Enallagma aspersum

azure bluet

Coenagrionidae

Apr-Oct

Damselflies (Zygoptera)
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Arthropoda: Lepidoptera (butterflies)
By Drew Chaney, CUH Field Technician, and D. Floyd.

Plate 148. Pipevine swallowtail (Battus philenor). The host plant for pipevine swallowtail in the Ragged Mountains is
turpentine-root (Endodeca serpentaria). Photograph by Emily Luebke.

The Hedgerow property is home to 49 species of
butterflies. This high number is likely due to its varied
topography and habitat diversity. Deep ravines, sunny
fields, barrens, woodlands, and upland oak-hickory and
oak heath forests offer a wide array of host plants and
nectar sources for the property’s great diversity of
Lepidopterans. Species were documented while
conducting Releve vegetative surveys and preliminary
walkthroughs focused on plant communities, and do not
represent a quantitative effort to document all taxa. A
targeted effort would certainly create a more complete
picture of the butterfly fauna of Hedgerow. Elfins,
cloudywings, and additional skippers would definitely be
detected. At least 5-10 more species could be added
overall with a comprehensive and thorough effort.
Plate 149. White-M hairstreak (Parrhasius m-album). A
locally rare species observed in the oak-hickory forests
of Hedgerow. Photograph by Drew Chaney.

All of the families occurring in the state except for the
Riodinidae (metalmarks) are represented, with the most
species being of in the brushfoot family Nymphalidae
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(17). Great spangled fritillaries are abundant in
the south field nectaring on common milkweed,
as are pearl crescents and silvery checkerspots,
both of which enjoy the proliferation of
Asteraceae family plants in the sunny
anthropogenic grassland. The barrens and
woodlands feature the full suite of hackberry
butterflies, due to the occurrence of the host
plants Celtis tenuifolia and Celtis occidentalis.
One of the most endearing of these is the
American snout, named for its elongated palps
(mouthparts). This unique species is quite
cryptic when perched due to its coloration
resembling a dead leaf, but when it flies, it
reveals a black-and-orange patterned
upperwing. It is often detected by its habit of
perching on humans and drinking their sweat.
Plate 150. Questionmark butterfly (Polygonia interrogationis)

The skippers, (Hesperiidae) are the next most
alighting upon hickory. Photograph by Ezra Staengl.
abundant, with 13 species documented on the
property. These are a confusingly similar bunch of usually brown or orange species, most of which either
hold their wings closed or in a unique “fighter jet” fashion with the lower wings flat and the upper wings
vertical. A couple of genera, the duskywings, checkered-skippers, and cloudywings perch with wings
spread flat or partially open like other butterfly families. Identification of skippers is usually based on
differences in spotting or striping on the wings, which are often quite subtle and reliant on a particular
angle or wing pose. Perhaps unsurprisingly, some common species were not documented on survey.
Some of these include Tawny-edged, Crossline, and Dun Skippers, Northern and Southern Brokendashes, cloudywings, and Sleepy and Dreamy
Duskywings. Further survey targeting
Lepidopterans would certainly turn up most or
all of these, and others as well. Notable
Hesperiids include the Salt-and-Pepper Skipper,
an uncommon, early-season species of grassy
woodland openings, and the Wild Indigo
Duskywing, which as the name suggests, uses
wild indigos (Baptisia) as its larval host. The
occurrence of this species on a property where
no wild indigo was documented is intriguing,
however this species has recently adapted to
using the non-native crownvetch (Securigera
varia) as a host, which explains its increase in
abundance in ruderal (human-disturbed)
habitats as well as on the Hedgerow property.
What is certainly the most significant find for
Hedgerow is the occurrence of a population of
Appalachian Azures (Celastrina neglectamajor)
in the deep ravines. This cryptic member of

Plate 151. Appalachian azure (Celastrina neglectamajor) resting
on the buds of black cohosh (Actaea racemosa). Photograph by
Emily Luebke.
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Lycaenidae is very similar to the Spring and Summer Azures (C. ladon and
C. neglecta) and differs in its adult form in that it is slightly larger and
paler, and flies in between the other two, though there is a bit of overlap
with each. The keys to positively ID’ing this species lie in the larvae,
however. The larval host is black cohosh (Actaea racemosa). Because
summer azure sometimes also lays its eggs on cohosh, a positive
identification requires examining the coloration of the first instars (earliest
stage of development) of the larvae. The first instars of neglectamajor are
yellow, while those of neglecta are green. This separation by coloration
can only be done during the first instar, as the color changes as they get
older and color characteristics are no longer reliable for identification.
We first discovered this population while conducting vegetative survey in
the rich central ravines, and noticed a large, pale azure flying about very
early in the season. This led to checking the nearby cohosh plants where,
sure enough, eggs and larvae were found. These were determined to belong to C. neglectamajor after
careful study, collection, and consulting with regional experts. This represents an outlying population of
this species in the Ragged Mountains, and possibly the first known permanent population east of the
Blue Ridge in Virginia. This kind of occurrence is one that could only be confirmed with a very careful
and thorough study and sampling. Who knows what outlying populations of other rare or noteworthy
animal species are being overlooked because of assumptions made about local and regional trends?
Plate 152. Freshly hatched, first
instar of Appalachian Azure
caterpillar in the study area.

Table 10. A complete list of all Butterfly species observed in the Hedgerow study area, including larval
host plants.
Scientific

Common

Family

Host Plants

Battus philenor

pipevine swallowtail

Papilionidae

turpentine-root

Eurytides marcellus

zebra swallowtail

Papilionidae

pawpaw

Papilio glaucus

eastern tiger swallowtail

Papilionidae

tuliptree, willow,
cherry, ash

Papilio polyxenes

black swallowtail

Papilionidae

water hemlock, other
Apiaceae spp.

Papilio troilus

spicebush swallowtail

Papilionidae

spicebush and
sassafras

Anthocharis midea

falcate orangetip

Pieridae

pepperweed, other
Brassicaceae spp.

Colias eurytheme

orange sulfur

Pieridae

wild sensitive plant

Colias philodice

clouded sulphur

Pieridae

wild sensitive plant

Eurema nicippe

sleepy orange

Pieridae

wild senna

Pieris rapae

cabbage white

Pieridae

pepperweed, other
Brassicaceae spp.

Callophrys gryneus

juniper hairstreak

Lycaenidae

eastern redcedar
264 | P a g e

Calycopis cecrops

red-banded hairstreak

Lycaenidae

fallen leaves and buds
of sumacs and oaks

Celastrina ladon

spring azure

Lycaenidae

flowering dogwood

Celastrina neglecta

summer azure

Lycaenidae

New Jersey tea

Celastrina neglectamajor

Appalachian azure

Lycaenidae

black cohosh

Cupido comyntas

eastern tailed-blue

Lycaenidae

legumes (Fabaceae)

Parrhasius m-album

white-m hairstreak

Lycaenidae

oaks

Satyrium calanus

banded hairstreak

Lycaenidae

oaks, hickories

Strymon melinus

gray hairstreak

Lycaenidae

legumes, buckwheats,
mallows, various other
plants

Asterocampa celtis

hackberry emperor

Nymphalidae

hackberries

Asterocampa clyton

tawny emperor

Nymphalidae

hackberries

Chlosyne nycteis

silvery checkerspot

Nymphalidae

wingstem, crownbeard

Danaus plexippus

monarch

Nymphalidae

milkweeds

Enodia anthedon

northern pearly-eye

Nymphalidae

grasses

Euptoteia claudia

variegated fritillary

Nymphalidae

violets

Junonia coenia

common buckeye

Nymphalidae

plantains, figworts

Libytheana carinenta

American snout

Nymphalidae

hackberries

Liminitis arthemis

red-spotted purple

Nymphalidae

black cherry, willows

Megisto cymela

little wood satyr

Nymphalidae

grasses

Nymphalis antiopa

mourning cloak

Nymphalidae

willows, cherries, elms

Phyciodes tharos

pearl crescent

Nymphalidae

asters

Polygonia comma

eastern comma

Nymphalidae

hackberries, nettles

Polygonia interrogationis

question mark

Nymphalidae

cherry, hackberries,
nettles

Speyeria cybele

great spangled fritillary

Nymphalidae

violets

Vanessa cardui

painted lady

Nymphalidae

thistles, mallows,
legumes, many others

Vanessa virginiensis

American lady

Nymphalidae

pussytoes
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Achalarus lyciades

hoary edge

Hesperiidae

tick-trefoils

Amblyscirtes hegon

pepper-and-salt skipper

Hesperiidae

grasses

Ancyloxypha numitor

least skipper

Hesperiidae

grasses

Atalopedes campestris

sachem

Hesperiidae

grasses

Epargyreus clarus

silver-spotted skipper

Hesperiidae

legumes

Erynnis baptisiae

wild indigo duskywing

Hesperiidae

wild indigo,
crownvetch

Erynnis horatius

Horace's duskywing

Hesperiidae

oaks

Erynnis juvenalis

Juvenal's duskywing

Hesperiidae

oaks

Nastra lherminier

swarthy skipper

Hesperiidae

little bluestem

Poanes hobomok

hobomok skipper

Hesperiidae

grasses

Poanes zabulon

zabulon skipper

Hesperiidae

grasses

Pompeius verna

little glassywing

Hesperiidae

grasses

Pyrgus communis

common checkered-skipper

Hesperiidae

mallows

Plate 153. Zebra swallowtail (Eurytides marcellus) nectars at hemp dogbane (Apocynum cannabinum). Its host plant, the
pawpaw, grows in a few of the rich forested ravines of the study area.
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The Ragged Mountain Azure
Appalachian Azure (Celastrina neglectamajor)
Late in the 19th century an unusually large and pale
“Summer Azure” was being studied throughout
the Appalachian range of the east, and evidence
for a completely new species was beginning to
emerge. Eventually studies would prove that this
mountain species of azure was indeed distinctly
different.
The Appalachian Azure (Celastrina neglectamajor)
butterfly is a large spring-flying azure, and a
denizen of the Appalachian Mountains. It is
understood to be the evolutionary predecessor of
the more modern Summer Azure (Celastrina
neglecta), and while the summer azure is very
widespread in all regions of Virginia, The
Appalachian Azure is generally restricted to high
elevation forests. Its range and habitat affiliation is
deemed strictly “montane”, having evolved in the
Plate 154. The Appalachian Azure was first observed in the
Ragged Mountains in early May, 2017. This image was taken
context of cooler climates with a preponderance of
on that day, and the butterfly is nectaring at hairy-jointed
its montane host plant species, black cohosh
meadow parsnip, an important plant in the rich forested
(Actaea racemosa). The lower elevation areas of
community that hosts this butterfly. Image by D. Floyd.
the Piedmont are generally inhospitable to this
animal species. However, in modern times it has been documented in a few deep river valleys (Potomac
River) and outlying montane forests (Bull Run Mountains) in Virginia and Maryland. Whether those
constitute permanent populations is debatable. The Hedgerow Property has been added to the short list
of places in the Virginia Piedmont where one may observe this species with predictability and regularity,
year after year.
Perhaps the outlying Piedmont populations are
remnants of cooler times. At the end of the last ice
age its range would have included more of the
Piedmont region between the low-lying Ragged
Mountains and the high elevation Blue Ridge to the
west. Much like many of the “disjunct” and
“montane” plant species and communities
described in this report (Appalachian Xeric
Woodlands, for example), this species of butterfly
represents a remnant of the deep past. It sustains in
large part thanks to the cool microclimate
conditions that remain in the deep rich ravines of
the Ragged Mountains. Somehow it survived the
wrath of agriculture and deforestation of the past
400 years, perhaps as small, mobile colonies that
Plate 155. Appalachian Azure laying eggs on the flower buds
lingered and hopped from one steep slope and deep of black cohosh. Photograph by Ezra Staengl.
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ravine to another. Or, perhaps the population represents a
storm-blown group of insects that stuck because of
favorable habitat and host plants. Regardless, this insect and
the habitat is part of is worthy of further study and rigorous
protection.
Naturally, we were quite excited to have a potential
population of this species in the Ragged Mountains of
Central Virginia. Not only is it a rare species for the region,
its “disjunct” nature may prove to be important in
supporting an isolated and unique variant of the species.
Over the month following the discovery, and in the two
years there-after, we made a successful attempt to better
document the population with the hopes of increasing the
accuracy of its identification.
During a preliminary walk-through for natural plant
community assessments on May 3, 2017, the field crew
noted an unusually large and pale azure butterfly nectaring
on hairy-jointed meadow parsnip (Thaspium barbinode). A
chase ensued in order to get a couple photographs. The size
and color were very atypical of the more common Azure
Plate 156. A multi-colored fourth instar azure
caterpillar is tended by an ant as it chows on black that is flying in mid-spring (spring azure), and upon reflection
cohosh buds. The ants benefit from the “honeydew”
the insect reminded us of the complex history of Azure
excreted from the caterpillar, and so they defend
identification in the region. While the Appalachian Azure is
the caterpillar from predators. Because of this
relationship, we quantified ants during the survey.
common in the mountains to the west, permanent
Photograph by Emily Luebke.
populations of this species are not known from the
Piedmont of Virginia. If this is a locally abundant and sustainable population, separate from other
populations to the west, it is a significant find and important conservation focal point.
The extremely early observation date, in combination with the host plant, nearly ruled out summer
azure (C. neglecta)… a close look-alike. Plans were soon devised to revisit the location and document
caterpillars (the only reliable way to tell them apart). The team returned in late May and photographed
dozens of azure caterpillars on black cohosh. However, we remained unconvinced of the species
identification, and the link between the butterfly we saw in early May and the caterpillars observed later
the same month. Plans were devised to conduct an extensive survey the following year, timed to
observe ovipositing adults and the very first emergent caterpillars that are so critical for identification.
The Appalachian Azure (Celastrina neglectamajor) is very similar to the Spring and Summer Azures (C.
ladon and C. neglecta) and differs in its adult form in that it is slightly larger and paler, and flies in
between the other two in the season, with significant temporal overlap. The key for positive
identification resides in the caterpillars, and in particular the freshly emerged ones. The larval host is
black cohosh (Actaea racemosa). Because summer azure sometimes also lays its eggs on cohosh, a
positive identification requires examining the coloration of the first instars (earliest stage of
development) of the larvae. The caterpillars of both species may be found on the same plant at the
same time, though at slightly different stages of development. The first instars of C. neglectamajor are
yellow, and the setae along the top of the back are shorter and blunt tipped, while the first instar
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Plate 157. Two small eggs stacked on a flower bud. All eggs found during survey were attached to the primary raceme of cohosh
plants, and typically on the flower buds. Photograph by Emily Luebke.

caterpillars of C. neglecta are green, and have very long and pointed setae along the back. This
separation by coloration and setae can only be done during the first instar, as their morphologies
converge as they get older.
After a couple years of study, a rigorous data collection expedition, and consultations with experts, we
were able to conclude that a sustainable population exists in the Ragged Mountains. In fact, we have
since seen the butterfly in other similar deep ravines in the Ragged Mountains. This macro-population
likely represents one of the few known permanent population east of the Blue Ridge in Virginia (the
forested ravines of the Bull Run Mountains in Northern Virginia may also be a permanent disjunct
population).
The study that produced conclusive results took place in June of 2018. We performed a tedious data
collection survey in the deep hollow where the initial discovery had been made, including an exhaustive
inventory of black cohosh plants, azure eggs, caterpillars, and adult butterflies, as well as tending
symbiotic ants. The survey effort involved four field technicians and 7 hours of data collection in a small
two-ravine focal area defined by contiguous heavy vegetative cover of the host plant – black cohosh.
During the survey period we observed a minimum of 5 adult female azures, and one likely male. The
females were tracked until ovipositing (egg-laying) activity could be confirmed. They alighted for 5
minutes or more on nearby vegetation between ovipositing flights. No feeding/nectaring was observed
on the survey day. They were busy with the single purpose of reproduction.
We absolutely nailed the larvae development timing. That gave us access to all four instars of the
caterpillar, as well as ovipositing adults. The important detail was the color of the first instar, which are
<1mm long, and their blunt dorsal setae (hairs). Their color was strongly aligned with documented cases
of C. neglectamajor. Yellow is the key. After the first instar, the caterpillars are indistinguishable from
the close relative, summer azure (C. neglecta). Supportive evidence was found in the size and color of
the ovipositing butterflies, and the extensive and dense distribution of the colony.
After data collection we conferred with Clyde Kessler (Virginia butterfly expert) and Harry Pavulaan
(Azure butterfly expert) and concluded that the Hedgerow "Ragged Mtn. Azure" butterfly is indeed a
self-sustained colony of Appalachian Azure (Celastrina neglectamajor).

269 | P a g e

What follows is an overview of our findings on the 7-hour data collection day on June 5, 2018.

Figure 20. 126 Caterpillars were counted, measured, and color-keyed by size during survey. The yellow on the lower
left side is an indicator for Appalachian Azure.

Differentiation (Celastrina ladon, Celastrina neglecta, Celastrina neglectamajor):
 Host plant: At least 5 adult females were observed ovipositing on Actaea racemosa during
survey. The preferred local host plant of Celastrina neglecta is Ceanothus americanus and the
preferred host plant for Celastrina ladon is Cornus florida. C. neglecta has been observed
utilizing Actaea racemosa as a caterpillar food plant, however, the caterpillars do not survive
leaf consumption. Caterpillars were documented eating flower buds and leaves during our June
5, 2018 survey. Follow-up observations to see if mortality resulted did not occur. We had
confident identifying characteristics in the caterpillars (including setae length and first instar
color).
 Flight Time: The early flight date observed in 2017 was May 3. This is a couple weeks earlier
than the earliest regional record for summer azure (Celastrina neglecta). So despite its possible
use of A. racemosa the flight date is early. The early May to early June flight window
documented in this population fits neatly between the Spring and Summer azure broods. This
tight time-window is referred to as allochronic timing. The tight ephemeral flower bud window
of the black cohosh plant has likely pushed the Celastrina further and further into a temporal
window of speciation and genetic differentiation from the other Celastrina.
 Density: The numbers of caterpillars observed was high, and consistent throughout a large area
containing more than 180 individual plants with fully developed flower spikes. A quick jaunt to a
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neighboring hollow at the end of the day produced caterpillars on each of the Actaea plants
observed. Further research at the property will determine the full extent of the population. For
now one may presume the entire contiguous network of Basic Oak-Hickory and Basic Mesic
Forest plant communities as a potential conservation area for this species.
First Instar Coloration: As noted by Harry Pavulaan’s Taxonomic Report dated December 15,
2000, the first instar may be the only consistent way to discern C. neglectamajor from C.
neglecta in the field. We were able to document the color of several examples from each of four
instars during survey. All first instar caterpillars observed were yellow in color, except for one
that appeared to have been in the act of emerging from the egg. It was a very pale yellowishgreen. As noted by Pavulaan, the first instars of C. neglecta are light green, not yellowish-green
or yellow. Those two yellowish shades are exhibited only by C. neglectamajor in all research that
exists to date.

General Description of Morphology, and
Behavior
The initial discovery was made in early May of
2017, due to the sighting of an enormous azure. It
was followed to its local phenological nectar
preference (Thaspium barbinode) and several
eggs were observed on Actaea racemosa flower
stalks nearby. The butterfly was not caught in the
act of ovipositing in 2017, despite there being
eggs. Several adult butterfly individuals were
observed ovipositing on Actaea racemosa at the
same site on June 5, 2018 within the survey area.
While it was not clear which species was being
observed (C. neglecta vs. C. neglectamajor), each
that presented itself was observed and followed
when possible. In all cases, they were observed in
association with the Actaea. No viable nectar
sources were present in the hollow on the day of
the survey, and it was clear that the butterflies
were there for one purpose - ovipositing. Two
were tracked between ovipositing efforts, and
during rest they would alight upon a horizontal
leaf, less than 15 feet off the ground, for 5-10
minutes, before returning to the cohosh for more
egg-laying.
Plate 158. 5 adult azures were observed ovipositing during our While the description is entirely qualitative and a
survey day, and in between the egg-laying efforts they would
bit subjective, these ovipositing azures were
typically escape to the lower canopy trees and rest on a leaf for
notably large and pale-patterned, and almost
5-10 minutes before continuing.
chalky white beneath.
Several good photographs were taken of the adult ovipositing, and resting on nearby leaves.
Eggs were counted during the survey. They were typically mounted firmly to the bottom side of a tight
flower bud. They are round, rather flattened and smooth, with a small dimple in the center on the top.
There were almost always eggs on the flower spikes, and most often just one or two per spike. We
found one example of egg stacking, with two eggs being deposited in succession, one atop the other.
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Table 11. Individual counts for plants and animals.
Plants (Actaea racemosa)
Plants with flower stalks
Plants w/ no eggs, caterpillars, or tending
ants

181
52

Caterpillars
Number of Plants with Celastrina Caterpillars 77
Total number of Caterpillars

122

Eggs
Number of Plants with Celastrina eggs

72

Total number of eggs

157

Ants
Number of Plants with Tending Ants

77

Total number of Tending Ants

306

Plate 159. 6 ants palpate an Appalachian Azure to stimulate the excretion of a tasty liquid. The caterpillar here is feeding on the
leaves of black cohosh. The ant species associated with Appalachian azures are poorly studied and understood.

There were four size groupings evident in the data collected for the larvae, each presumably coinciding
with each of the four instars expected of the species. The first instar was consistently pale yellowish272 | P a g e

green to yellow. The second instars were mostly green, with two maroon exceptions. Those thereafter
were mostly green, with some maroon examples, and several were a boldly patterned mix of maroon,
brown, white, and green. Three examples of pure white caterpillars were found on one plant, one late
instar, and two second instars.
It was clear that the earliest instar frequently entered the young flower buds of the Actaea flower spike,
emptied its contents, and then exited through the same hole through which it entered. This pattern was
often noted, from the top of the spike to the bottom, and often with a large late instar caterpillar on the
flower stalk or upper set of leaves. On several occasions it was clear that the caterpillar had eaten all the
buds, and even through the flower stalk, severing it midway.
One caterpillar was very freshly emerged from an egg. Its
color was very pale yellowish-green, and its setae were
relatively short and low-arching. First instar caterpillars
were often observed on the move, between buds, and in
the grasp of predatory insects and small spiders. It was
evident that the number of tending ants (and thus the
predatory protection) was proportional to the size of the
caterpillar. While first instar caterpillars most often had
no tending ants, as many as 20 or more could be
observed on some of the largest (12-13mm) fourth instar
caterpillars.
The larger caterpillars were typically stretched along the
bud or floret peduncel, with the feet clasping the main
stalk, and the head busy consuming the flower bud. About
the same amount were observed wrapped around buds
while eating. This was particularly true of the second and
Plate 160. A first instar caterpillar, having emerged
third instar size range (4-8mm).
on the day of survey, exhibits a yellowish hue and
relatively short dorsal hairs (setae) when compared
to other species.

The first and second instars were notably tolerant of
being handled or touched upon the plant. The larger caterpillars would sometimes curl and drop from
the flower stalk, left dangling out of harm’s way by a thread until the coast was clear; and the climb and
return to the florets would be begin. The ants guarding the caterpillars were typically slow moving, and
sometimes entirely still, until contact was made. Upon moving the flower stalk, or touching the
caterpillar, the ants would begin moving frantically. Many would jump to the ground. Some would leap
upon the hand. But in no case were survey members bitten, contrary to the historic accounts of the ants
being aggressive and quick to attack with a bite. Two sizes of ants, each with slight color variation, were
observed. It was unclear whether they represented two species, or different sexes/phases of
development.
Predators included several types of ambush bugs and spiders. Tiny jumping spiders were commonly
seen stalking the tall wands of flower buds. Few predators were observed in direct contact with the
caterpillars.
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Arthropoda: Other

Plate 161. Eastern buckmoth caterpillar (Hemileuca maia). Photograph by Emily Luebke.

The “Arthropods” (invertebrates with an exoskeleton and
segmented body) comprise the majority of the animal
biomass on the planet, and this group of animals is
extremely diverse. The more than 1 million described
species are 80% of all the animals known. This heightened
diversity exists from the global scale, to the local scale, and
in all terrestrial settings one may assume that Arthropods
are the dominant animal, even though they are small.
To quantify Arthropods is a substantial undertaking
involving tremendous specialized skill and time. Doing so
at the Hedgerow property was far beyond the scope of the
survey project. During the survey of natural communities
in the study area staff did photograph interesting
Arthropods, and on some occasions arrived swiftly at an
identification. In addition to the butterflies, dragonflies,
and damselflies already listed, we offer here a limited set
of observations of additional Arthropods. The lists are very
far from exhaustive, and they are biased in favor of those
animals that were interesting to the human eye, either via
behavior, color, or some other attribute. None-the-less,
many of these species were common throughout the study
area. For example, Micrathena spiders were a continuous
Plate 162. Orchard spider (Leucauge venusta).
obstacle during hikes, and buck moths were common
Photograph by Emily Luebke.
throughout the study area in early spring.
We did not attempt to identify any bees due to the complex nature of identification. So for now, the
sweat bees, digger bees, leaf-cutter bees, bumble bees, and others will have to wait for future
investigations.
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Plate 163. Left to right. Cecropia silkmoth (Hyalophora cecropia), luna moth (Actias luna), spotted
apatelodes (Apatelodes torrefacta).

Table 12. Lepidoptera: Heterocera (Moths)
spotted apatelodes

Apatelodes torrefacta

Apatelodidae

white-striped black

Trichodezia albovittata

Geometridae

saddleback

Acharia stimulea

Limacodidae

gold moth

Basilodes pepita

Noctuidae

brown-hooded owlet moth

Cucullia convexipennis

Noctuidae

hitched arches

Melanchra adjuncta

Noctuidae

Drexel's datana

Datana drexelii

Notodontidae

major datana

Datana major

Notodontidae

luna moth

Actias luna

Saturniidae

rosy maple moth

Dryocampa rubicunda

Saturniidae

eastern buckmoth

Hemileuca maia

Saturniidae

cecropia silkmoth

Hyalophora cecropia

Saturniidae

snowberry clearwing moth

Hemaris diffinis

Sphingidae

orange-patched smoky moth

Pyromorpha dimidiata

Zygaenidae

Plate 164. Left to right. Orange-patched smoky moth (Pyromorpha dimidiate), white-striped blacks
(Trichodezia albovittata), and saddleback (Acharia stimulea).
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Plate 165. Acorn weevil (Curcuilio species). This insect, and dozens of others observed during survey,
remain unidentified to species level. Photograph by Emily Luebke.

Table 13. Coleoptera (Beetles)
six-spotted tiger beetle

Cicindela sexguttata

Carabidae

splendid tiger beetle

Cicindela splendida

Carabidae

red milkweed beetle

Tetraopes tetropthalmus

Cerambycidae

dogbane beetle

Chrysochus auratus

Chrysomelidae

spotted cucumber beetle

Diabrotica undecimpunctata

Chrysomelidae

three-lined potato beetle

Lema daturaphila

Chrysomelidae

seven-spotted lady beetle Coccinella septempunctata

Coccinellidae

twelve-spotted lady beetle Coleomegilla maculata lengi

Coccinellidae

polished lady beetle

Cycloneda munda

Coccinellidae

Asian lady beetle

Harmonia axyridis

Coccinellidae

black fire-fly

Lucidota atra

Lampyridae

soft-winged flower beetle

Collops vittatus

Melyridae

scarab beetle

Trichiotinus bibens

Scarabaeidae

Plate 166. Left to right. Asian lady beetle (Harmonia axyridis),polished lady beetle (Cycloneda munda) twelve spotted
lady beetle (Coleomegilla maculata lengi), and seven-spotted lady beetle (Coccinella septempunctata). Photographs
by Emily Luebke, taken in the insect-rich south meadow of the study area.
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Plate 167. Arrowhead orbweaver (Verrucosa arenata) riding on a backpack strap. All three of the common
local Araneidae species were encountered during our extensive excursions. If you hike the trails of local
woods you are quite familiar with the webs of these spiders and their close relatives, as they end up in your
face. Photograph by Ezra Staengl.

Table 14. Arachnida (spiders and ticks)
orchard spider

Leucauge venusta

Tetragnathidae

spined micrathena

Micrathena gracilis

Araneidae

arrowhead orbweaver

Verrucosa arenata

Araneidae

arrow-shaped micrathena

Micrathena sagitatta

Araneidae

lonestar tick

Amblyomma americanum

Ixodidae

Plate 168. Ground crabspider (Xysticus species) waiting for prey in the south meadow. Photograph by Emily Luebke.
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Plate 169. Many Taxa, including grasshoppers and crickets, were not inventoried. None-the-less, several images
made it back from the field as a testament to their presence. This grasshopper was active in a Mafic Barren
community in the study area. Photograph by Emily Luebke.

Table 15. Other Arthropoda
almond-scented millipede

Apheloria virginiensis corrugata Xytodesmidae

ant lion

Glenurus gratus

Myrmeleontidae

bald-faced hornet

Dolichovespula maculata

Vespidae

European hornet

Vespa crabro

Vespidae

eastern yellow jacket

Vespula maculifrons

Vespidae

golden-backed snipe fly

Chrysopilus thoracicus

Rhagionidae

common oblique syrphid

Allograpta obliqua

Syrphidae

Plate 170. Golden-backed snipe fly (Chrysopilus throracicus) was common throughout the study area.
Photograph by Emily Luebke.
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Reptiles and Amphibians of Hedgerow

Plate 171. A little brown skink (Scincella lateralis) rests on a lichen encrusted boulder in a xeric woodland, its preferred habitat
in the study area. Photograph by Emily Luebke.

Among the animals of the study area are an ancient bunch. They are
known to naturalists as the “Herps” (“Herp” is short for Herpetology –
the study of reptiles and amphibians). This group of animals has
evolutionary roots that reach further back than any other land-dwelling
Taxonomic group in our region. They include the reptiles and
amphibians.

Plate 172. Black racer (Constrictor
coluber coluber) was the most
commonly encountered snake in the
study area.

Reptile – a hairless animal with dry scaly skin and soft-shelled eggs laid
on land. This life-form emerged around 312 million years ago. In the
study area they included lizards, skinks, snakes, and turtles.
Amphibian – an animal with characteristics between fish and reptiles,
typically with gilled aquatic larvae and lunged adults, and smooth or
slimy skin free of scales. Amphibians evolved about 370 million years
ago, and Virginia and the Carolinas (especially the mountainous areas)
are renowned centers for amphibian evolution and salamander
diversity. In the study area we observed three types of amphibian:
salamanders, frogs, and toads.

The survey effort was focused
on quantifying natural plant communities. We did not
implement multi-variate objective sampling of the “herps” of
Hedgerow, but we did make an effort to document those
species encountered during general reconnaissance walkthroughs and vegetative sample plot work days. The list we
generated contains nearly all species expected of the region
except the most common – the red-backed salamander
(Plethodon cinereus). This salamander, while common in the
Piedmont region, remains unconfirmed in the Ragged
Mountains of central Virginia. While this common species was
not encountered, a less common species was. The little brown
skink (Scincella lateralis) had not previously been reported as

Plate 173. Eastern copperhead (Agkistrodon
contortrix) was encountered in the rock
outcrops of a heath forest in the study area.
Photograph by Theo Staengl.
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occurring in Albemarle County. We observed it at multiple locations and several different dates
throughout the three-year study period. Because it constituted a “County Record”, we submitted a
formal report to the Virginia Herpetological Society, and the report was published as official in 2018. The
little brown skink’s county record site is the Hedgerow tract. The official report submitted is quoted
below:
_______________________________________________________________________
Scincella lateralis (little brown skink) VA: Albemarle County, The Hedgerow Property
(38° 0'37.39"N 78°34'47.57"W) June 13, 2017. Devin Floyd.
Significance of Record: County First. While preforming biological survey transects at the
site of the future Albemarle County Park known as “Hedgerow”, I encountered Scincella
lateralis on numerous occasions. Dates observed were 05/02/2017, 05/09/2017,
05/30/2018, and 06/13/2017. I was able to photograph one at the south end of the
Hedgerow Property on 6/13/2017. It was captured and held for about 1 minute to
accomplish photo-documentation of head and body, and then released at the point of
capture. Three photographs were taken with a Cannon Powershot SX710HS camera.
The individual Scincella lateralis reported here was observed hunting among the leaf
litter under a dense forest canopy, at the edge of a rock outcrop. Scincella lateralis
individuals observed during surveys on the Hedgerow Property during 2017 were most
numerous, and almost always found in association with, large flat rock outcrops. They
were particularly predictable at the upper margins of some of the area’s most notable
examples of the globally rare Piedmont Mafic Barren plant community type. Here they
enjoy the reliably dense combined ground cover of Bryodesme rupestre (rock spikemoss) and Chielanthes lanosa (hairy lipfern). They were often heard before seen, having
scampered across the dry rock to make an escape into a thicket of spike-moss and ferns.
This disappearing act afforded only split-second glimpses. They were also observed at
rock outcrops on south facing slopes in Basic Oak-Hickory Forests and upon the shallow,
rocky soils of Basic Woodlands and Heath Forest.
_______________________________________________________________________

The various species we documented have a spectrum of
habitat requirements, ranging from aquatic lowlands to
terrestrial upland forests, woodlands, and barrens. For
example, seal salamander and northern dusky
salamander were only noted in high velocity stream
areas and rocky seepages. At the opposing end of the
spectrum, little brown skink was only noted in dry,
rocky upland woodlands and barrens. The forests in
between hosted all the generalists, from eastern box
turtle to northern cricket frog, from black racer to
eastern fence lizard – snakes, frogs, toads, skinks, and
lizards were encountered in nearly every habitat type in
the study area.
Plate 174. Woodland box turtle (Terrapene carolina
carolina. Photograph by Emily Luebke.

The most commonly encountered snake was the
northern black racer (Constrictor coluber coluber), and
on one occasion it was found in close proximity to an eastern copperhead (Agkistrodon contortrix). The
280 | P a g e

most commonly encountered toad was
American toad (Anaxyrus americanus). The
frogs encountered most frequently were
pickerel frog (Lithobates palustris) and eastern
cricket frog (Acris crepitans). The only turtle
observed during the study was the woodland
box turtle (Terrapene carolina carolina). Fivelined skinks and little brown skinks were
common in dry upland woodlands, forests,
and barrens.
The total tally of reptiles and amphibians
observed in the study area from 2017 to 2020
was 19 species.

Plate 175. American toad (Anaxyrus americanus) was the most
common amphibian encountered in the study area. Photograph
by Emily Luebke.

Table 16. Reptiles and Amphibians of Hedgerow.
REPTILES
Akgistrodon contortrix mokasen

northern copperhead

Coluber constrictor

northern black racer

Pantherophis alleghaniensis

eastern ratsnake

Plestiodon inexpectatus

five-lined skink

Plestiodon laticeps

broad-headed skink

Sceloporus undulatus

eastern fence lizard

Scincella lateralis

little brown skink

Terrapene carolina

eastern box turtle

Thamnophis sirtalis

gartersnake

AMPHIBIANS
Acris crepitans

eastern cricket frog

Ambystoma maculatum

spotted salamander

Anaxyrus americanus

American toad

Anaxyrus fowleri

Fowler's toad

Desmognathus fuscus var. fuscus

northern dusky salamander

Desmognathus monticola

seal salamander

Hyla versicolor

gray tree frog

Lithobates palustris

pickerel frog
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Notophthalmus viridescens

red-spotted newt

Pseudacris crucifer

spring peeper

Mammals of Hedgerow

Plate 176. The antler of white-tailed deer weathers white on the expansive exposed bedrock surface of a Piedmont Mafic
Barren.

No systematic survey was undertaken to attempt
to quantify mammal variety, richness, or behavior
in the Hedgerow Study area. A great number of
species have been reported in the extensive
forests of the Ragged Mountains over recent
decades, several of which were present during this
survey. As noted in the 2004 report prepared by
the Albemarle County Biodiversity Work Group,
species that are tolerant of human presence are on
the rise. This is a regional trend that continues to
this day, and the historic decline of sensitive
species continues. Those species that are adapted
to edge habitats, land disturbance, and human
Plate 177. Grey fox leaves traces throughout the woods of the presence are relatively stable. However, those
Hedgerow tract, most frequently by leaving a pinnacle of scat requiring sheltered forest habitat, grasslands, and
upon the top of a log or the peak of a boulder. D. Floyd.
wetlands continue to suffer declines regionally.
Fragmentation by roads and trails further compromises the mosaic of natural communities that have
recovered from the wrath of agriculture and development following the Colonial Period. Many
mammals that were once common in the region may never return. Eastern gray wolf, eastern cougar,
elk, and bison were all common in Central Virginia Piedmont (including the Ragged Mountains and the
valleys surrounding them) for most of the last 10 thousand years. We are seeing a renewed interest in
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the general public in making room for these extirpated native animals. Recent research has concluded
that western and eastern cougars are the same species, and so their return to the region is probable
(Evanitsky. 2017). To date only “roaming males” have been observed east of the Mississippi River
drainage. Ecologists do believe breeding populations will soon arrive, however. This return, in
combination with our new “coy-wolf” hybrid, may help regulate white-tailed deer populations in the
future.
The last wild Elk in Virginia was killed in 1855, but
the large mammal is being reintroduced to Virginia
landscapes that will support them. The eastern gray
wolf was last seen in Virginia in 1910 and is likely to
remain extirpated and at risk of extinction until
tolerance for its presence is had, until extensive
habitat is restored and freed of an abundance of
human presence (particularly forests of Appalachia
and grasslands of the Piedmont), and until enough
of its food has returned (elk, bison, etc.). It is making
its return through genetic mixing with eastern
coyote (so-called, “coywolf”). The bison was last
observed in Virginia in 1797, and it is likely to never Plate 178. A bison looks across a landscape devoid of bison
habitat, from an enclosure at Maymont park in Richmond.
return in a self-sustaining manner as its population
behaviors and genetics were tied to “power-in-numbers”, large grassland habitats in the Piedmont and
Shenandoah Valley, and migration routes that are no longer open (Rockfish pass – I64, and Dick Woods
Road, for example). For the foreseeable future we can expect it is possible for the cougar to make a
return to the Ragged Mountains, and perhaps elk if the public can embrace their presence. The hybrid
coyote will likely continue to increase in numbers, filling a predatory void left by the extirpation of
cougar and wolf. The hybrid coyote joins the bobcat and the great-horned owl at the top of the food
chain in the Ragged Mountains.
As is evident in the thorough review of the ecosystems in the study area, diversity in vegetative
structure across the landscape is relatively high. This results in a higher probability for animal variety.
This potential is increased further by having three broad system classes in the survey area: Terrestrial
(upland, non-wetland/aquatic), Palustrine (seeps and micro-wetland niches), and aquatic (Moores creek,
tributaries). Given the limited time and the focus on vegetative community assessment, the number of
species of fauna produced during survey should not be viewed as being representative of what was
actually present. While we documented more than 90% of all butterfly, bird, and dragonfly/damselfly
species that would be expected on the property, mammals were not objectively reviewed. Were one to
investigate in a systematic and thorough manner, many of the 51 mammal species reported as being in
Albemarle County (2004) would be encountered.
The mammals observed in the study area, directly and by way of scat and tracks, included:
eastern coyote (Canis latrans x Canis lycaon), white-tailed deer (Odocoileus
virginianus), eastern gray squirrel (Sciurus carolinensis), eastern chipmunk (Tamias
striatus), gray fox (Urocyon cinereoargenteus), bobcat (Lynx rufus), black bear (Ursus
americanus), and human (Homo sapiens).
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The most prevalent mammal, as made evident by continuous presence during our survey - but also
evident in the prehistoric, historic, and modern remains strewn about the landscape, is human (Homo
sapiens). Humans are often excluded from the review of the mammals of a property because they are
assumed dominant and omnipresent; it is a given. What’s more, most people refuse to recognize
themselves as animals. However, the exclusion of a description within the rightful context of our
mammalian relatives has the unfortunate result of supporting the status quo of human impact, and the
misled notion that nature is here for us to use and enjoy. It is not, and we find it useful to at least
provide an overview that illuminates some of the day-to-day activities taking place on the land now.
In the study area we encountered a wide variety of human activity taking place during the survey
window. Some of the activity was expected, given the sheer number of neighboring private lands. Many
of the humans living here are the offspring of those that have been in these mountains for several
generations, and so the study area is, in effect, a study of the land their relatives occupied. The locals
still use the land today, for recreation and income. That’s right, I said “income”. Without naming names,
we will describe the various modern/current activities discovered, in brief. The descriptions below are
intended to outline human mammalian behaviors observed during the survey (excluding the activities of
our survey teams):
1. Numerous freshly excavated holes were found, filled with salt. These were created presumably
by hunters, to attract deer. Some of these were very freshly constructed, with heaps of undissolved salt noted upon the ground.
2. Disturbance/excavation of spring heads to make them better for drinking, particularly in hunted
areas. These small watering holes attract mammals and make them easier to hunt/trap. Several
springs/seeps had been upturned and reshaped to accommodate the needs of hunters.
3. Humans on ATV’s were encountered on four different occasions, and only one of those
occasions did they see us. On two occasions they were making haste, in full camouflage and
rifle, to some hunting spot. On the occasion of the encounter, the camouflaged individual was
free of weapons, except for a high quality camera and small bag for collecting mushrooms. He
was “looking for excellent mushroom photography opportunities, and edibles like chicken-ofthe-woods”.
4. On two occasions, while the author (D. Floyd) was out by himself, he was overcome with the
feeling of being watched. On both occasions he eventually saw the hunter, with rifle in hand,
kneeling among the understory thicket. Yelps, shouts, whistles, nods, and waves were
exchanged as necessary and both parties went about their business.
5. On one occasion a hunter was observed without knowing we were there. We passed quietly
some 100 meters away along a line that was opposite his intended view-shed.
6. Morel mushroom hunters were encountered in the deep ravines on two separate survey days.
Several areas are highly productive for black and yellow morels, and so this comes as no
surprise. The locals have probably been collecting them here since the land was stolen from the
Monacan Indian Nation.
7. We had the good fortune of running into a small search party on one outing. They were
searching for their relative’s old home site and graveyard. One woman, assisted by her
grandson, was probably over 90 years old and it was quite a shock to see her in the wild-androcky upper slopes of the Hedgerow Forest searching for the homestead of her relatives.
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8. We encountered a local “passer-through” one day that explained how, “a neighboring land
owner was presently leasing the Hedgerow Property to hunters.” He proclaimed that “they have
no idea, nor would they care, that the land is owned by Albemarle County.”
9. We found evidence of over-night stays at a couple of the larger flat rock outcrops. Small stone
circles, cans, bottles, and the fresh remains of fire made it evident that folks were camping in
the weeks or months prior.
10. There was some minor evidence of native plant poaching, particularly in areas rich with black
cohosh and ginseng. The absence of eastern prickly pear cactus from one area is conspicuous,
and I would not be surprised to find a poached colony of it withering in a local rock garden.
11. The last we will mention pertains to “trail improvements”. The staff of Albemarle County Parks
and Recreation, in an unplanned, uncoordinated, and spontaneous partnership with local
hunters, have kept various old and new trails cleared throughout the study areas. The hunters
extend trails to tree stands and salt licks. Other local explorers and adventurers keep the trails at
the extremities of the study area relatively open.
The integrity of non-human mammalian populations at the
Hedgerow tract depend greatly on how and where humans
are allowed to have access, and also how the land is
managed. Perhaps the biggest immediate threat to small
mammals following a public opening would be the presence
of non-native domesticated carnivorous animals (Cats and
Dogs). Whether on leash or not, they tend to have the effect
of suppressing small mammal, bird, reptile, and amphibian
presence wherever they are. Perhaps the greatest long term
threat to mammal diversity is continued development of
Plate 179. Black bear were nearly always present
homogenous stands of forest in place of diverse grasslands
during our survey, and most often just beyond
(one of the bigger mistakes of the modern conservation
eyesight. Their trails and tracks preceded ours,
and on several occasions a larger than reasonable movement). Habitat variety is important for mammal
boulder would be found flipped, or a dead snag of
diversity, and long-term management that ensures natural
a tree disemboweled, for its insect snacks. Black
processes (including fire) are present will help sustain that
bear are always hungry and industrious in the
forests of the Ragged Mountains.
variety.

Fish: Aquatic animals were not surveyed during this project. Survey crew members did see fish, crayfish,
and aquatic macroinvertebrates during survey, but none were sampled or identified.
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Cultural Resources
Introduction

500 Generations - 97.6%

Timeline of human occupation in the Virginia Piedmont:
Prehistoric / Indigenous Culture (>16,600 years)
1. Pre-Paleo Period est. 26,000 B.P. First human settlement of Virginia in
the archaeological record is at Cactus Hill, Sussex County, VA
2. Paleo Period 17,000 B.P. – 10,000 B.P.
3. Early Archaic Period 10,000 B.P. – 8,000 B.P.
4. Middle Archaic Period 8,000 B.P. – 4,500 B.P.
5. Late Archaic Period 4,500 B.P. – 3,200 B.P.
6. Early Woodland Period 3,200 B.P. – 2,500 B.P.
7. Middle Woodland Period 2,500 B.P. – 1,100 B.P.
8. Late Woodland/Contact Period 1,100 B.P. – 400 B.P.
Historic / European Culture (400 years)

The bias in researching and reporting the cultural background of a place can be enormous, particularly in
the “Jefferson Country” of Albemarle County. While we attempted to rectify some of this issue, we have
not escaped the settler/homesteading/colonial bias in this report. The cultural resource portion of this
report is heavily weighted toward the Historic Period even though that period only makes up about 2.4
% of the time that humans have interacted with the Piedmont landscape of Virginia. By default, a
network of available archival information supports this bias. Available resources shove the researcher
toward focusing on post-colonial history and this systemic issue is complicit in the erasure of knowledge
and awareness related to the past and present condition of People of Color. This bias, both intentional
and passive, robs the public of the option of learning, caring, and taking action around issues related to
the Indigenous Cultures of today. This “white-washed” mountain of historic records helps perpetuate
ignorance and inequity. Most of the modern network of libraries, newspapers, photographs, maps, and
other resources were built on a false colonial narrative. The 17th-18th century narrative emerged in the
context of the belief that something new had been discovered, that a “God” put it there for Europe to
take, and that it must be conquered, tamed, and renamed. The new country, leaders, and institutions
that were driving the conquest documented, memorialized, and glorified themselves in grand detail. If
you, like I , went to public school in the 1980’s you will remember the one-sided stories in the history
books, and the blatant attempt to minimize the atrocities of our European forefathers and ignore (while
romanticizing) the cultures of the People of Color that still suffer the consequences today. In this
scenario the lifeways of the majority of people in time are overlooked, and the traditions of an army of
of modern aggressors are affirmed and interpreted.
The campaign also generated a thousand false narratives related to the environment and its
deterioration in the wake of colonialism. A wholesale denial was carefully crafted into our social and
legal systems, and today we have definitions of words like “nature” and “native” that were honed with a
political touch so that humans could continue partaking in a market-driven consumptive approach to
agriculture and gardening. An entire movement has been constructed around the false notion that highproductivity farming can be good for the environment if “done the right way”. It just can’t. These are but
a couple of thousands of narratives we tell ourselves in order to feel okay about continuing the process
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of oppressing natural systems. We want what we want, and we will go to great lengths to get it, and a
continuum of twisted truths spill forth. Science is marginalized to make that easier, of course. One of the
environmental myths that crosses into cultural oppression is the false notion that the Virginia landscape
harbored a pristine virgin wilderness when the European colonists arrived. A long campaign of erasure
was pushed, beginning in the 1600’s, to remove the people and knowledge pertaining to them, from the
land. And at all costs, the evidence of cultural genocide and related atrocities would be erased or
minimized in the public eye. Our limited historic record is just one mode of oppression that works
against people of color, and it remains as a direct extension of the false glory of colonialism.
Unfortunately, this phenomenon extends into the fields of ecology and archaeology. To illustrate this
point – in the study area (Hedgerow) we documented those sites that were most visually apparent. The
only archaeological sites detected were those that had the most physical impact on the land by way of
shaping it or coating it with artifacts. The accumulations of human consumption/production are less a
representation of the quantity and importance of the people that produced them, and more an
expression of relative industrious and extractive nature of colonial and modern behavior. That is the
nature of most sites representing the historic period. There is some variation, as the trend is tied
somewhat to economic well-being and degrees of oppression. Therefor the enslaved Africans that were
put into labor on Thomas Jefferson’s quarter farms left very little obvious evidence of their occupation
on the landscape. Cabins made of wood resting directly on clay disappear quickly in time. The difficulty
of finding those home sites and understanding the lives of enslaved Africans in the Piedmont is high.
Learning more about those that were oppressed requires ten times the work and capital! Much like the
cabin and yard of the families of enslaved Africans at our region’s plantations, the village sites lived in by
hundreds, if not thousands, of Indigenous People are nearly undetectable. What happens to the remains
of tens of thousands of people that constructed houses, tools, and clothes not of plastic, stone, and
metal, but of organic materials? ... Or a people that worked the land by hand, not with large machines
and domesticated livestock? ... Or one that tried to minimize impacts on the physical nature of the land
– one that nurtured native biodiversity because they were entirely reliant upon it for their well-being? …
Well, those ways of living leave subtle patterns on the land, most of which are simply not detectable
during a stroll through the woods.
Deep time renders Prehistoric sites even more invisible, and these cultural resources, though equal in
importance to any colonial period site, remain in a continuous state of risk because of the relative
invisibility – risk of destruction, and risk of being forgotten. Historically, even features that are more
obvious were ignored or plundered, often being considered a nuisance or a treasure. From a personal
anecdote, as a child and over about a 15 year period, I watched a burial mound in the upper New River
watershed be reduced to a level surface. It took years, and was gradual. Many of these burial mounds of
soil and rock scattered around the Virginia landscape were plowed annually for tobacco and corn
production, and their height was slowly reduced to nothing with time. All-the-while the farmers filled
shoeboxes with “arrowheads” and probably ignored the occasional bone fragments that turned up.
Today, in 2020, society is saturated with sweeping generalizations about so-called “Indians” (a word that
is a dumbed-down label of hundreds of different cultures). Many do so based on small objects that are
often called “arrowheads” (projectile point is the appropriate term, since most of them weren’t used
with a bow and arrow). The lack of obvious archaeological evidence on the ground surface today at the
Hedgerow Property and surrounding region does not mean the people were lacking or lesser; and that
takes us back to the obvious point:
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The very act of conducting a preliminary survey of cultural resources in the Ragged Mountains produces
only findings based on things that are easily detectable, and those findings should not be construed as
an accurate picture of the thousands of humans that have engaged the land over the past 17,000 years.

PREHISTORIC PERIOD
Prehistoric Period (26,000 - 400 years before present)
To provide some insight into the scale of time and the extent of cultural change in the region that
includes the Hedgerow study area, we provide a brief overview of each distinct period of prehistoric
occupation. While the historic record is dense, the prehistoric record is very poorly explored and
understood. Because of this poor representation we take time in this section to provide some regional
trends. After a review of regional trends, we turn to the artifacts and potential sites encountered during
survey.
The different time periods described below are well documented and generally agreed upon by modern
archaeologists and paleoecologists. The period designations reflect regional trends in climate and
environment and the cultural traditions that emerged in response to those. We review environmental
change during each period - a subject that is poorly understood and hotly debated. The author of this
report notes a growing divide between the conclusions of ecologists working with natural plant
community assembly, movement, and regional genetics and the conclusions of archaeologists that are
using a limited data set from the pollen record. This is particularly true in hypotheses pertaining to
prevalent land cover for a region – forest versus grassland, for example. Those that apply such labels are
the most guilty “lumpers” and ecological generalizers in science, and the end result is that entire fields
of practice operate on assumptions that lack regional and local nuance. Ecologists have long known that
ecosystem structural variety and type diversity have defined Virginia’s landscapes most of the time
humans have lived here. Why would scientists say crazy things like “Virginia was covered with Oak
Hickory Forests during the Woodland Period”?! It’s ecologically impossible, but sweeping generalizations
continue to dominate archaeological interpretation.
Ecologists are also realizing that many groupings of species are very “slow to assemble”, and even
require specific fungal diversity in a stable soil in order to establish and sustain. Certain natural
communities that contain high amounts of these species are theoretically older than 1,400 years, and
those tend to be grasslands that are overlooked. The idea is receiving pushback from cultural sciences,
but the evidence in the field is overwhelming. Ecologists are finding these potential “old growth”, high
quality remnant grasslands by thousands, scattered and fragmented on the Eastern Temperate
landscape. It is hypothesized that many of them could not have arrived at their present location without
having been once connected to others for long enough for slow-assembly species to move about the
land. And so the future is an exciting one, in the world of paleo-environmental reconstruction. It’s
looking more and more like there may many lines of evidence that can help paint a more nuanced story
of the ecology and culture on the Virginia landscape for its more than 26,000 year human occupation
period. The old narrative of “forests being everywhere except where Indians burned the land” is
certainly horribly ill-informed. You may find more information on this subject in the “Forgotten
Grasslands” section of this report (page 17). With that in mind, let’s travel back in time to imagine the
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first people of Virginia, and the landscape of the Ragged Mountains during the first cultural period – PrePaleo Period (Early American Period).
Pre-Paleo Period (a.k.a. Early American Period) 26,000 B.P. – 17,000 B.P. While it had been long
presumed that the first people in the America’s arrived around 13,000-14,500 years ago by way of a land
bridge from Siberia to Alaska, new archaeological evidence in Virginia, South Carolina, Pennsylvania, and
Florida provides new insights into cultures that probably arrived much earlier. The “land bridge” window
for migration was relatively short, and would not have been open until after the artifacts at many sites
in the east were deposited. In other words, the data supports at least two different migrations, during
separate time windows, and by multiple routes. The Cactus Hill Archaeological site in Virginia has

Plate 180. The image above re-imagines the round hilltop near the west portion of the study area at the Hedgerow Property
(tract 75-2C1), facing north, in early Spring, 17,000 years ago. With global temperatures averaging 12 degrees colder than
today, the natural communities of the Ragged Mountains would have been decidedly “boreal”, including open tundra-like
grasslands, shrublands, and conifers. Digital art, inspired by the grasslands of Whitetop Mtn, Va. by Devin Floyd 2020.

artifacts that date to 15,000 years ago and older, in strata beneath what was once presumed the oldest
culture in the region – The Clovis Culture (Machphail. 2008). While the Clovis Tradition may have
arrived by way of the land bridge and spread throughout the Americas there is now DNA evidence that
presses archaeologists to consider multiple earlier migration events, and different routes for those
migrations (Braje. 2017).
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How people got here during a time when the interior
was blanketed with ice sheets is of much debate, but
the prevailing hypothesis remains the one that
describes bands moving gradually south, by way of
coastal water along the glaciated “kelp forest”
shoreline of what is now southern Alaska and western
Canada. From a west coast landing, just below the
southernmost reach of the glacial advance (probably
somewhere along the north coast of California), they
may have gone ashore. From there, and perhaps across
several generations, they may have proceeded to move
across the interior of the continent just below the edge
of the glacial ice, through the vast and open Great
Plains region, and eventually to Virginia. The exact
timing is not understood, but evidence suggests a westcoast arrival of around 50,000 years ago, and a Virginia
arrival sometime around 26,000 years ago. What is not
Figure 21. The arrow shows a hypothetical pathway for
Pre-Paleo immigrants coming from Siberia to North
known is if these people survived for a couple thousand
America. Note that the interior of the glaciated landscape
years to witness the arrival of the next wave of
is closed, and a coastal route provides the only access to
North America prior to 15,000 years ago. Map modified
immigrants – Paleo People.
from original to show a closed ice sheet. Credit: Tellico
Archaeology.

Among the prominent Pre-Paleo Period (a.k.a. Early American Period) archaeological sites in the
eastern temperate landscape are:







Pennsylvania: Meadowcroft Rock shelter (16,000 B.P.)
Virginia: Cactus Hill Archaeological Site (15,070 B.P.)
Virginia: Saltville Archaeological Site, Virginia, US (14,510 B.P.)
Florida: The Page-Ladson Archaeological Site (14,550 B.P.)
South Carolina: The Topper Archaeological Site (16,000–20,000 B.P.)
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Paleo Period 14,500 B.P. – 10,000 B.P.
Humans arrived in the Americas during the end of the last
great ice age known as the Pleistocene Epoch. Global
temperatures averaged about 12 degrees cooler, and the
summer daytime highs in the Piedmont of Virginia may
have averaged around 60 degrees. More “northerly”
ecosystems and natural plant communities occupied the
landscape, and with the low physiographic relief of the
region, periodic natural fires may have played an
important role in perpetuating tundra-like conditions and
grasslands among massive stands of spruce, fur, and
scrub-dominated forests. Megafauna diversity was far
higher than observed today, and included such animals as
the mastodon, woodland bison, stag moose, and the
Figure 22 . The arrow shows the location of the land
short-faced bear. One of the hypotheses put forth around
bridge known as Beringia, an ice-free corridor that
why humans moved into North America was that they
emerged around 14,500 years ago. This corridor
were following large herds of game animals. The trek
connected Siberia with interior North America and
offered a pathway for Paleo Period cultures to move
would have been across a 1,000-mile-wide plain between
in, including the Clovis. White areas are ice sheets.
Siberia and Alaska known as Beringia. The northern half of
Black areas are land above sea level in addition to
modern land. Credit: Tellico Archaeology.
North America was mostly covered by glaciers, some
more than 3 miles thick, and the water that was tied up in these masses resulted in an ocean level that
was about 300-400 feet lower than current levels. The eastern shore would have been about 30-40
miles east of its current location, close to the edge of the continental shelf (Egloff. 2006).
For the past 15,000 years the landscape of the Hedgerow property would have had nearly exactly the
same shape as it does today, as very little surface erosion occurred in that relatively short span of
geologic time. The cold climate may have created new landforms, including large freeze-thaw related
debris flow terraces. Many of the “strangely located” boulders in the Hedgerow study area probably
found their locations during this time period. The vegetation of the land, on the other hand, would be
entirely unrecognizable compared to today. It probably resembled that seen at the top of Whitetop
Mountain in SW Virginia today – conifers, northern hardwoods, and grasslands and tundra-like scrub on
the exposed ridgetops. Perhaps the only portions of the property that are relatively unchanged in
appearance are the large flat-rock moss and lichen communities associated with the barrens (though the
species growing there would be more similar to those observed today in the disjunct Pleistocene plant
communities at Whitetop Mountain, Va., e.g. three-toothed cinquefoil, Sabbaldia tridentata). The first
people to the region would have faced very difficult winters, and probably spent most of their time
maintaining shelters, gathering vegetative food, and hunting herd animals including caribou, elk, bison,
and mastodon. Archaeologists believe that these people traveled in small bands of perhaps 25-100
people. They likely had a specialized, skills-based, hierarchy of activities and responsibilities each day.
They would have lived in crude huts and cliff shelters fortified with poles, stone, clay, and animal hides.
These were temporary shelters, but the people likely utilized the same sites annually, or re-used sites
left behind by others to minimize work redundancy.
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They moved through woodlands and open grasslands, mostly along the region’s largest streams
(including the nearby Rivanna and James Rivers) hunting and gathering tubers, leaves, stems, nuts, and
berries. Movement was in large part tied to seasonal changes and the emergence of dormant plant
species and the movement of large mammals. During the warmer summer months bands would have
ventured further inland and upslope into Appalachia, and during winter they would have set up
temporary encampments closer to the ocean in the east. They were purely nomadic, and traveled great
distances.
1 or 2 individuals within each band would have been responsible for making the most critical tool in the
“household” at the time– the projectile point. During this time of hunting large game animals the tool
used had to be sharp, large, and engineered for optimum use in the kill and the processing of large,
thick-skinned animals. The tool making tradition most referred to in the literature as defining the Paleo
Period is “Clovis”. However, it turns out that the Clovis tradition may have been very short-lived (11,20010,800 B.P.). The spear point used by the Clovis culture is considered by many to be the most artful and
functional killing tool of the past 17,000 years.
Despite the trend of describing the tool and its killing ability there is very little direct evidence that
humans hunted megafauna in the America’s. To highlight this point, only 5 megafauna species have
actually been confirmed as being human kills. Camel and horse (1 site), Gomphothere (1 site), Mastodon
(2 sites) and Mammoth (11 sites) (Lange. 2002). However, no direct archaeological evidence of people
hunting mastodon, bison, mammoth, giant sloth, or other animals bigger than stag moose or moose
exists in Eastern North America. Much of the evidence may be lacking due to poor preservation
conditions in the eastern temperate landscape, but deer, elk, bear, and moose, as well as small
mammals including rodents, were likely the most common game. Fish would have been consumed
anywhere it was available as well. The most common “meat” eaten would probably have been grubs,
beetles, ants, cicadas, and other common high-nutrient insects. All the imagery, the posters, the movies,
films, exhibits, etc. have romanticized and overemphasized the quantity of megafauna and the ferocity
of humans. National geographic is guilty, as is the Smithsonian. Perhaps no “story” is more glorified than
the one of humans killing the slow and lumbering giant ground sloth. There are no records of humans
killing the giant extinct sloths, except for a very recent find of an overlapping footprint fossil (which is
not evidence of killing). I do not mean to suggest that Paleo People did not hunt large animals. The tools
they used suggest otherwise. I am just stating an interesting and undervalued fact. There seems to be a
disconnect between the evidence and the perception. Why is it unreasonable to think that paleo people
might have been reliant upon insect protein and vegetative materials far more than large mammal meat
over a lifetime. What’s in your “Paleo diet”?
One of the ways Paleo cultures are identified in the archaeological landscape is through artifacts that
have a unique characteristic called a “flute”. This flute is a curved channel that is created up the central
axis of a blade, extending from the base. The making of such a channel is very difficult for modern
“experimental archaeologists” that attempt to recreate the blades, and typically results in breaking the
blade in half. The skill involved in creating fluted points is extremely high, and must have been the
activity of a specialist in each band. The flute was made on very thin, long and sharp blades, and then
hafted to a fore shaft that was then mounted on a dart or spear. These were thrown with a throwing
stick known as an atlatl. The bow and arrow had not been invented yet in Eastern North America.
Following the earliest “fluted traditions” in the archaeological record, known as Folsom and Clovis, are
the smaller blades known as the Dalton/Hardaway traditions. Their reduced size, but similar fluting
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characteristics, may indicate a transition toward hunting smaller game and a warming of the climate
that leads to the next period: The Archaic.
Early Archaic Period 10,000 B.P. – 8,000 B.P.
The transitions between one “Period” and another are in fact a gradient in time, with widespread
climatic and ecological changes, and corresponding cultural changes, happening gradually across the
global stage. But the singular event behind these slow and significant shifts in ecology and culture during
the last 50,000 years was climate change – both cooling and warming. The end of a 2.6 million year ice
age known as the “Pleistocene Epoch” meant things were warming up significantly by about 10,000
years ago. This warming trend was right on schedule with the larger forces that cause cycles of cooling
and warming in time, and the ushering in and out of ice ages. Natural planetary wobbles (26,000 year
cycles), tilts (41,000 year cycles), and orbital eccentricities (100,000 cycles) contribute to predictable
patterns of warming and cooling on multiple scales (Lange. 2002). The warming trend accelerated during
the Archaic Period and led to warm and dry conditions at many locations on earth. This period of
warming gave rise to the beginning of domestication. Wheat was domesticated in Turkey about 9,000
years ago. The native grass, Maize (corn), was domesticated in the Balsas River Valley in Mexico at about
the same time. By the middle Archaic Period the global warming event and associated agricultural
practices gave rise to organized society and population explosion at Mesopotamia (about 7,000 B.P.)
Another trait of the beginning of the Archaic period in North America is the final decline of large
megafauna in North America. While this group of large mammals had been declining for more than
10,000 years already (likely due to global warming), the characteristic species such as mastodon and
mammoth disappeared from the North American landscape during the early Archaic. An surviving
example of a megafauna with Pleistocene characteristics is the musk ox northern latitudes.
In Virginia the tools became smaller and more specialized. Similar high quality materials (those that hold
a strong and sharp edge, such as jasper) continued to be used, but new materials are added to the mix,
such as rhyolite, silicified slate, high-grade quartz, and others. This is a signal that the manufacture of
points required less skill and less-than-perfect materials – the old tool materials and shapes were no
longer needed for the acquisition of food (or the protection from large extinct predators like the shortfaced bear). The warming climate increased floral diversity in eastern North America. The new projectile
types weren’t long lances with flutes, but instead were given corner notches on the backside for quick
and easy attachment and removal. In Virginia people likely continued to live in crude huts and rock
shelters early on, much as they did in the Paleo Period. The nomadic behavior continued with seasonal
expeditions, and the tendency was to remain close to major streams and the uplands surrounding them.
As the climate continued warming, the tundra and forests of conifers, dispersed among a wide array of
northern grasslands, began to slowly shift north from the southerly portions of the continent, and the
southern element of hardwoods and a richer herbaceous flora followed on their heels. The grasslands of
the Midwest began to march east for the first time thanks to warm and dry conditions, escaping their
typical north-south axis of ecosystem/growing zone expansion. The phenomenon known as the
Holocene Climatic Optimum had arrived.
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Middle Archaic Period 8,000 B.P. – 4,500 B.P.
The middle Archaic Period is defined by peak global warming. The “Holocene Climatic Optimum”, or the
“Hypsithermal Interval” was in full tilt, and global temperatures are estimated at being 3-4 degrees
warmer than today. Relatively little ice was bound up at the poles, and small warming oscillations
pushed water nearly to the fall line in places (sea levels about 200 feet higher than today). Prairies and
Savannas expanded to connect to the Midwest and southeast, as well as the Great Valley through gaps
in the Blue Ridge. The trend of having small patches of grasslands smattered among great expanses of
coniferous forest was flipped around. This promoted the slow migration of prairie species, and the
expansion of their ranges into the Shenandoah Valley and the Piedmont of Virginia. Fire induced by
lightning was a primary influence on these systems during this warm and dry period. Canopy openings
were as common as closed canopies, and herbaceous species took advantage of expanded openings to
slowly spread throughout the southeastern “plains”. This narrative is lost to the pollen data traditionally
referred to by archaeologists, partially because grassland species are under-represented in the pollen
record. The sheer diversity and speciation observed among the grassland species of the Piedmont region
is a testament to the prevalence of the context that supported the emergence of that richness.
Grasslands may have waxed and waned in the Piedmont of the east over the past 10,000 years, but the
data suggests they were never absent. The low physiographic relief and often dry-mesic to sub-xeric
conditions of the flat uplands of the Piedmont ensured that physiography-induced drought would
encourage a fire to emerge and spread from a lightning strike, even in regions of moderately high annual
precipitation. Once that process starts, the effect quickly becomes compounded. C3 and C4 grasses are
fire inducing, and once a savanna is established in its high-diversity structure it becomes a vector for fire,
particularly during dry summers of the Piedmont region. This, in turn, works firmly against tree
encroachment and promotes grassland expansion.
After the end of the Holocene Climatic Optimum (about 5,000 years ago) the climate began to cool and
precipitation increased. The northern forests (coniferous and hardwood) expanded south again, and
wetland plant communities expanded (including wet grasslands). Prairies and savannas contracted and
retracted west, but not without leaving behind a complex matrix of grassland types that shared the land
with the newly assembled forest communities. The landscapes of the east began to establish a
composition that is not all that different from the “natural trajectory” of Piedmont landscapes today
(Owen. 2002).
The warm and dry portion of the Archaic Period supported a population explosion that is apparently
visible in the collective projectile point assemblage of the Eastern Temperate landscape – the vast
majority of those artifacts seen scattered about the land date to the middle Archaic, and not a single
portion of the Piedmont landscape is free of the evidence of human activity of this time.
The projectiles of this time may reflect a slight increase in sedentary lifestyle and a reduction of the
focus on hunting large game animals, as the points are typically made of coarser, low-grade, local
materials. The common practice of trekking across the east to acquire the optimum material departed
with the cold climate of the Pleistocene, and even with trade routes available, the common choice of
material was one of local source. There are exceptions to this rule, of course.
Projectile points continue to be relatively small except for types that were multi-functional (projectile +
knife + scraper), and they were hafted, in the old tradition, to long darts and propelled with the aid of an
atlatl (throwing stick). These points became somewhat varied, with side-notched, stemmed, cornernotched, and lanceolate types being common (Hranicky. 2011).
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In general the toolkit became greatly diversified to accommodate the challenges of the new season and
tasks. Soapstone bowls are common from this period, as are mortars and pestles for crushing nuts and
seeds. Axes, scrapers, drills, fish hooks, and atlatl weights are common in the archaeological record from
the Middle Archaic Period. During this period it is likely humans began to have a significant impact on
their environment. The diverse tools indicate that all natural resources were being harnessed. These
people had fully adjusted to the climatic and environmental changes of the Archaic Period (Egloff. 2006).
Late Archaic Period 4,500 B.P. – 3,200 B.P.
The population growth that resulted from the
Holocene Climatic Optimum reached high numbers
by the end of the Archaic Period. Hunting and
gathering efforts became more diversified and
numerous to support those increased numbers, and
small hamlets began to emerge along the region’s
major streams Floodplains offered ecological
diversity that was different than the savannas and
woodlands of the adjoining uplands. They hosted
wetlands, as well as forests, upon their alluvial soils,
and the new tool kit allowed people to augment
intentional fires with the cutting of trees and the
creation of new open spaces.
During the climatic shifts of the last 100,000 years,
most plant and natural community migrations in
Eastern North America occurred along a southwestnortheast axis (partitioned from the west by the
Appalachian range). As described prior, the Holocene
Climatic Optimum created movement vectors that
were contiguous on the east-west axis and grassland
species took advantage of the warm and dry
Plate 181. Rapid global warming during the Middle
conditions by invading into open spaces and
Archaic Period allowed grasslands to advance from the
mid-west to the east, and north across the plains of the
establishing in closely spaced grassland pockets
Piedmont. The picture here is of a high quality, “oldamong forests (Owen. 2002). The flora of the
growth” remnant grassland in Fluvanna County, Va. It is
Midwest moved east, around the southern tip of
hypothesized that this sort of open-canopy, savanna-like
view would have been characteristic in the Piedmont from
Appalachia and over any landscapes that would
the middle Archaic to the contact period.
support the invasion. The low physiographic relief of
the Piedmont extends to Manhattan, and the region hosted extraordinary ecosystem diversity by the
time we enter the late Archaic Period.
The ecological diversity resulted in a diversification of the diet, with hundreds more plant species now
being more widely distributed and available for food and medicinal use. The everyday flora diet included
leaves, tubers, inner bark, nuts, berries and seeds.
The archaeological record suggests that great amounts of food was produced during this time, and that
both fire and water were being controlled. Bowls of soapstone (chlorite schist) were highly valued items
judging by their distribution across the state, despite the low number quarries for that rock type. Large
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amounts of soapstone was quarried from the Piedmont region of Albemarle and Nelson counties, and
the bowls and pipes of that fine, hard, and dark material are found scattered widely in the east. The
southern VA Blue Ridge also contributed to the lithic sourcing with several soapstone quarries in the
Franklin, Floyd, Carroll, Grayson County areas.
The hunting of small game intensified along with fishing and the increase of vegetative consumption,
and the multi-purpose knife became a dominant facet of the tool kit. The dominant late Archaic point
type is the knife blade, and it took on many shapes and sizes. The variety in lithic material diversified,
and expeditions to find specific materials became common practice. Small collecting groups must have
left for weeks at a time to venture off to ridge tops, river cliffs, and other remote locations for specific
materials such as greenstone or rhyolite.
In the increased population numbers, a temperate climate, and an ecologically diverse region, the stage
was set for the changes that would come in the Woodland Period.
Early Woodland Period 3,200 B.P. – 2,500 B.P.
In a long and slow cooling phase following middle Archaic global warming, the Woodland Period saw an
increase in moisture and slight reduction in average temperatures. This Period did have significant shortterm climate variations (as the reader will find in the next two sections), and each of those had a
significant impact on human behavior, health, and societal development. The productivity and diversity
of crops increased in response to growing populations and more sedentary lifestyles, and humans begin
using a wide array of native plants in the cultivated context. The pollen record only suggests a few but
by the contact period Indigenous cultures were utilizing nearly every plant on the landscape in one way
or another and there’s no reason to assume they hadn’t done so in other parts of the Woodland Period.
While marsh elder (Iva annua) and species of the Amaranthus genus are commonly cited for the early
woodland period, the largescale production of hundreds of other species was likely taking place. Maize
was being cultivated in the southwest but had not yet been introduced to the eastern woodlands. But
various species of goosefoot (including Chenopodium berlandieri) were likely cultivated throughout the
outer Piedmont region. Native sunflowers (Helianthus spp.) would likely have been cultivated alongside
the domesticated Midwest species, Helianthus annua (Smith. 2009). Grown with these would have been
domesticated squash (Cucurbita pepo var.) and non-domesticated greens such as pokeweed shoots
(Phytolacca americana), violet leaves (Viola spp.), milkweed shoots (Asclepias spp.), and the green
leaves of Sotchani - Green coneflower (Rudbeckia laciniata). Silkweed, or hemp dogbane (Apocynum
cannabinum) would have been cultivated and harvested in extraordinary quantities for use in making
twine, string, and rope.
The transition from the Archaic Period to the Woodland Period in the Virginia Piedmont is marked by an
innovation in technology – fired clay pottery for cooking and storage. The technology probably arrived
from the south, and it was a vast improvement over the soapstone vessel because it could be
manufactured more quickly in a variety of shapes, and it weighed far less (though they were more
fragile). It is documented in the Carolina region as being introduced 1,000 years prior to the Virginia
Piedmont, and the earliest site in the eastern temperate landscape is along the Savannah River at the
border of Georgia and South Carolina, at nearly 4,500 years ago (Clark. 1995). The oldest site known for
the use of fired clay pottery in the “Americas” is in the Amazon Basin, more than 9,000 years ago
(Roosevelt. 1996).
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Clay pottery was utilized in Virginia at the same time that lifestyles settled into a sedentary, nonnomadic habits. The patterns that were impressed in the clay took on local relevance as groups of
people settled into local ecology and resources. Another characteristic of this time period is a change in
the shape and materials of the living quarter. The archaeological record demonstrates that most homes
of this time were round, and constructed of hefty posts set almost two feet in the ground. That sort of
structural integrity was designed for holding weight. There were likely upper rafters/lofts for the storage
of goods, and the exterior coating may have consisted of thick layers of bark and thatch. Most of these
circular homes had a single entrance, a central fire pit, and storage pits around the inside perimeter of
the walls. It is apparent that these were permanent structures capable of holding a large family and their
belongings (Egloff. 2006).
Settlement sizes were gradually increasing, and hamlets grew in number and size along major streams
and began to look more like organized villages. The early social structure of what would come to be
known as the “tribe” likely emerged during this period. Trade with people of other regions would have
allowed for the sharing of materials that were endemic to specific areas. The primary projectile point
types continued to vary substantially depending on purpose. Many were large and used primarily as
knives. Small points were created for use in hunting and war, but they continued to be launched on the
tip of a long dart, using a throwing stick (atlatl). While projectile point variety was still fairly high, more
small triangular points began to show up in the tool kit, and the corner and side-notched hafting
technology eventually made way for more efficient fore-shaft re-pointing with stemmed and
open/broad bases and simpler triangular shapes (with a few exceptions such as those with possible ties
to the Hopewell tradition of the mid-west, such as Jacks Reef and Pee Dee corner notched types).
Middle Woodland Period 2,500 B.P. – 1,100 B.P.
During this period societal complexity continued to develop, particularly along medium and large
streams. Many of the settlement and land-use patterns established during this period remained at the
time of European contact and likely had a strong influence on colonial period settlement and farming
patterns in the landscape. Pioneering was financially and physically taxing, and settlers probably enjoyed
the utilization and expansion of open grasslands and prior Native American agricultural landscapes more
than preconditioned historians and anthropologists may be willing to hypothesize.
Individuals living in these new complex villages and towns contributed to the larger group by
accomplishing specialized tasks and a ranked class structure began to emerge. Because some materials
and skills were likely more highly valued than others, inequity probably began to become a trait of some
societies in the region during the middle woodland period.
Population diversity continued to grow as groups settled into, and began to reflect, the unique ecology
of their physiographic regions. While regional variability was increasing, one remarkable event worked
to create a common trait among them all – the introduction of Maize (corn). Because this plant did well
in the cool and moist climate of the east, it spread like wildfire. By the end of the middle Woodland
Period everyone was growing corn. The increase in corn production likely meant a decrease in the
diversity of flora in the diet. While the archaeological evidence does suggest that the procurement and
storage of other plant types declined, it is likely that all plants used prior remained in the outdoor pantry
of each household.
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The increase in corn consumption, and its seasonable reliability, flexibility in use, as well as storage
viability, resulted in further population growth. Corn probably took on great importance as the primary
resource in the plant-based economies of the Americas, including Virginia and the region of the Ragged
Mountains. Expansive rotated fields of corn would have dotted the broad floodplains of the Rivanna and
James Rivers and the narrow floodplains of their tributaries from the middle woodland period right up
to the contact period. It is hypothesized that cultural rituals were organized around corn-related events
such as harvest, storage, and planting. The hierarchical organization of class society probably increased
during this time, with a growing class divide and power focused around the control and distribution of
corn.
Another significant change that occurred during this time was a gradual shift away from the atlatl-dart
hunting technique toward the use of the bow and arrow. It is not well understood how the bow and
arrow technology arrived in the east. But it becomes evident in the reduction and simplicity of the
projectile size and shape. The tiny triangular projectile point emerged in high quantities and became
dominant throughout the Piedmont for the remainder of the Woodland Period up to European contact.
The smaller points allowed for rapid, high-quantity manufacture and reloading, and many arrows could
be carried at once. These attributes align themselves well with a military component, and it is
reasonable to think that as populations increased, and the need for land with it, warring traditions grew.
The bow and arrow, and the small triangular points, were very efficient tools for hunting small game,
and for inflicting harm on the enemy.
Another tool emerged that likely had a major impact on the refinement of society – the Celt. This honed
and polished axe would have allowed for swift and fine woodworking. Homes could be erected and
repaired in short order, and because the tool was not hafted (tied) to a stick, but rather inserted into a
slot, it could be easily replaced or retooled when broken.
All of these changes – the introduction of corn, the addition of the bow-and-arrow and the celt
technologies, and population growth in sedentary societies resulted in a more complex class structure.
The hierarchy probably led to the establishment of status-based assignments and roles, but also of a
competition and sharing of ideas and technology among the groups of different regions. It is during the
latter part of the middle Woodland Period that the Siouan-speaking tribes of the Piedmont (Catawba,
Monacan, Tutelo, Saponi, Occaneechi, and others) began to emerge. The beginnings of the Monacan
culture were taking root in Central Virginia, including the area of the Ragged Mountains. This may have
been the first time that the small flat floodplains of the Moores Creek watershed were intensively
farmed. It is within reason that one of those fields would have included the area of open meadow that
now stands at the south end of the Hedgerow tract (Ecological Area 13, Map page 49).
A complex cultural and environmental period was on the horizon. 2,000 years of relative climate stability
came to an end, as Indigenous Cultures faced a period of environmental instability, high agricultural
production and decline, and widespread tribal development and decline – The Late Woodland/Contact
Period.
Late Woodland/Contact Period 1,100 B.P. – 400 B.P. (900-1600 A.D.)
In the stretch of time leading to the first European explorers and colonizers a contrasting set of events
occurred – 1) fantastic cultural development and 2) subsequent cultural disaster. To summarize briefly,
about 400 years of thriving tribal organization and relations was followed by 150 years of severe
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economic decline and tribal collapse, war, and eventual population reduction - due to the heavy impacts
of what is refered to as the mini-iceage. Global cooling devastated plant-based economies in the
Northern Hemisphere at the time. Were that not enough, European epidemics were introduced during
the global cooling period and wiped out significant percentages of every Indigenous culture in North
America. During the 1600s there was a continuous influx of disease coming from Europe, and while
Indigenous tribes suffered typical chronic and dietary ailments (due to corn over-consumption), the new
introduced pathogens created health issues best defined as acute epidemics with high mortality rates
(Larsen. 1994). By the time the destructive ways of the English colonists arrived in the Central Piedmont
in the 1720’s, the Indigenous People of Turtle Island (North America) had already suffered more than
400 years of hardship and upheaval.
Let’s take a step back to shed some light on the detail of the dramatic changes of the Late Woodland
Period. From about 1,100 - 700 B.P. the climate remained stable in a prolonged warm era known by
some as the “Medieval Warming Period”. The stability propelled the continued rise of domestic
agriculture and complex societal development. One may view this as the “high” period of population
explosion, and it is in large part thanks to the mass production of Maize. Nearly every tribe in the east
made the full transition to Maize from hunting and gathering.
This thriving growth period, defined by an increase in diversity of religion, art, government and societal
norms, did not come without challenges. The switch from hunting and gathering to corn-based diets had
profound negative effects on health. The health declines were likely tied to a combination of nutritional
impoverishment, increase in population density, and a sedentary lifestyle. As one example, the
archaeological record demonstrates that iron deficiency climbed dramatically and eventually
contributed to increased rates in infectious diseases, particularly in women and children (Martin. 2002).
By the year A.D 900 (1,100 years B.P.), there were thousands of large villages scattered throughout
Virginia, many of which harbored thousands of people each. Tribes developed strong identities tied to
regional variation in ecology and physiography, and this was maximized during the late Woodland
Period. The mortuary mound-building tradition of the Piedmont Siouan tribes became an identifying
characteristic of the region. Towns were related to one another through political ties, and there were
capitals associated with each. Rassawek, at the confluence of the James and Rivanna Rivers, is one great
example of a capital city. Rassawek was the capital of the Monacan Indian Nation immediately prior to
the Colonial Period.
Artistic expression flourished during this period, as did the growth of small and large social spheres of
influence. The people during this time period reached a climax of cultural richness that had not been
witnessed in Eastern North America prior. Estimates hold that populations in North America exceeded
100 million people during the Woodland Period. Trade networks brought materials from other regions
(such as copper and shell), and a wide diversity of locally stratified pottery materials and patterns
emerged. Symbols in the archaeological record made it clear that spiritual beliefs reflected a deep tie to
the local environment, and mythologies emerged and were supported through oral tradition and ritual.
The growing complexity resulted in a more organized and hierarchical set of architectural components in
the larger towns. Structures ranged from small homes to plazas and temples, and the entirety of the
town was often surrounding by a secure and guarded palisade of tall posts.
While corn, and many domesticated varieties of squash were being mass produced, people relied
heavily on home gardens. The arrival of domesticated beans during this period added some needed
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diversity to the staple diet. Corn, squash, and beans were grown together in a highly productive fashion.
Tobacco was introduced from the southwest during this period and became part of ceremony. Massive
amounts of land were placed into rotational crop production, and fire was used to maintain open space
during the years between agricultural production (thereby supporting native grasslands). Grasslands
would have been extremely widespread throughout the Piedmont region, as the uplands and lowlands
were permitted to burn, either by intention, accidental escaped fire, or by natural lightning fire. The
Piedmont was a rich mosaic of grasslands, woodlands, wetlands, and forests dotted with expansive
agricultural operations, and graced with the ever-present odor of smoke. All of these things co-existed
without the impacts of the non-native invasive species that were introduced from Europe (and
eventually from other parts of the world). The prehistoric people of the Piedmont region had become
distinctly “Piedmont” in nature and culture. Because the tribes developed strong unique identities and
practices tied to their respective ecological regions, significant political tension may have existed
between tribes of adjoining regions. This is exemplified in the historic record by descriptions of relations,
or the lack thereof, between the Monacan and the Powhatan – their respective territories meeting at
the “Fall Line” where the Piedmont physiographic region meets the Coastal Plain.
The defining archaeological characteristic of the Piedmont cultures of the late Woodland Period was the
construction of large circular burial mounds. Mounds were constructed in other regions, but for
ceremonial purposes, not burials. Those from other regions often had a structure erected on top and no
human remains are associated with them. In the Central Virginia Piedmont the Monacan Indians
continued the region tradition of agricultural production (maize+squash+beans). They established large
villages in close association with the most productive soils of the region. These were mostly in
association with broad floodplains of the largest rivers and their tributaries. Because a great amount of
quartz can be found in the Piedmont region, the mineral found its way into many parts of material
culture. Quartz sand was the primary temper used in the clay pottery of the region, and quartz was the
primary material used for making projectile points and other small tools. High quality soapstone
outcrops in southern Albemarle County and Nelson County provided a local source for that material, and
also generated a valuable trade good.
As summarized in the introduction of this section, the warm climate of the Woodland Period eventually
began to cool. The global warmth that helped earned Greenland its name (thanks to the Vikings of
Europe) was coming to an end, and by the year 1350, the climate had begun to cool rapidly
(Easterbrook. 2016). By 1400, the large plant-based societies of North America would have begun
suffering the impacts. Greenland’s Viking settlements vanished as snow and ice advanced. Europe was
sent into crisis and upheaval. The Pueblo and Mississippian cultures declined and global plant-based
economies crashed. The stable Classical portion of the Woodland Period comes to an abrupt end prior to
the arrival of European Colonists. What has been referred to as the “Little Ice Age” would last through
the European colonial period and not come to an end until the middle part of the 19th century.
The traditions of Indigenous People of the Central Piedmont had been horribly diminished by about
1700. They had suffered a couple centuries of decline due to global cooling and the introduction of
pathogens from Europe (small pox and measles, for example). The crash of plant-based economies of
the farming cultures of the nation was likely devastating, and probably led to great wars and political
upheavals as tribes fragmented, moved, adjusted, and reassembled. The diseases that were introduced
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by Europeans had a devastating effect, with some tribes losing between 50-90% of their population. But
these factors were only part of the diminishment that occurred. These were just the beginning of the
challenges that Indigenous People would come to face, and still face today.
In addition to declines due to famine and disease, European colonists imposed new policies and religious
practices, and appropriated vast tracts of land. The combination of all factors resulted in a massive
forced out-migration of Indigenous people from the Virginia Piedmont, and a blurring of cultural identity
for those that remained behind in the small emergent colonial towns and hamlets. Following those
events, the people of the Monacan Indian Nation were denied their own history. By the early 1900’s
“Indian” was not even a recognized racial designation in the state of Virginia. This, and other racially
motivated policies and societal norms, added to the growing myth that the “Indians” of the region had
long ago disappeared.
The diminishment of stories, place names, archival records, and other means of understanding the
Indigenous People of the Albemarle County Piedmont began long ago. By the 1620s, the “naming of
places” in the Piedmont region appears to have shifted away from using Indigenous words for place
names toward Eurocentrism, Indigenous tokenism (“Indian Camp Road”, for example), and
physiographic reference. The naming of everything, from new towns to old rivers and mountaintops,
became opportunities to glorify kings, conquerors, and Christianity. Because of its very early European
settlement, the Coastal Plain of Virginia retains many direct references to Indigenous Culture. However,
Piedmont references are scant and overly generalized, thereby perpetuating cultural erasure.
By the time the writings of Jefferson and others emerged, it was normal practice to diminish the
presence of Indigenous cultures in correspondences, mapping, and education, under the white-washed
presumption that they had been removed or wholly subsumed by modern society. Native American
families adopted the practice of living in log cabins, and this sort of thing was used as evidence that the
“Indian” culture was firmly in the past. By the mid-to-late 18th century, the varied tribe names were
being lumped into singular, often horribly inaccurate, cultural labels - tribe names were erased by
combining them or lumping them with others of the broader region. The Monacan were swallowed by
this phenomenon, not to re-emerge in the public discourse for more than 200 years - the 1990’s
(Hantman. 2018). With this blurring of political lines, and presumptions of a complete transformation of
culture, the complex, nuanced, and widely distributed Indigenous camps, towns, cities, and chiefdoms
were erased from the collective consciousness of an emerging nation. This was not done, however,
without leaving a trail of evidence.
Despite the fact that historians and anthropologists behaved and wrote as if no Native Americans were
living in the Piedmont region in the 1700’s, some did use generalized naming that referred to specific
recent land use. For example, “Indian Camp”, “Indian Fields”, and “Indian Gardens” are terms used by
planters of the region in the 18th century to describe vast open spaces that had been planted and
managed by Indigenous People. Despite naming those places, and referring to the expansion of them
through enslaved labor, plantation owners (including Madison and Jefferson) chose to all but ignore
those cultures in their writing. It is unfortunate, as these leaders had opportunities to illuminate the
subject and influence society. For example, as a child at Shadwell, Jefferson had lived on a landscape
that would have been occupied at the same time, or very recently, by the Monacan Indians. Even
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Monticello’s Tufton Farm and surrounding lands are known on early maps and deeds as being Indian
Fields and Camps, arrayed upon the floodplains and dissected uplands along both sides of the Rivanna
River. Jefferson is described as being silent on the issue of Monacan culture, not because they had been
erased from the land, but because he chose to write about other things. This silence, and the choice to
ignore the evidence and awareness of Indigenous People in the area, was common among the educated
upper class of the 18th - 19th centuries, and it resulted in a damaging bias in the historic record
(Hantman. 2018). They looked forever forward in their vision of supremacy, and with an industrious and
extractive drive they proceeded to upend the cultures and the ecology of the Piedmont and build their
wealth on the backs of enslaved Africans.
The Monacan Indians of the 17th-18th centuries did not, and do not, stand idly by. They fought for
survival among the new atmosphere of disease, enslavement, and the stealing and abuse of ancestral
lands. They did so at least partially through dispersion and regrouping in their reduced numbers. They
didn’t move far, collectively, and today the cultural center of the Monacan Indian Nation is in Amherst
County, Va. The strategy allowed them to survive the colonial onslaught. They did not disappear, as the
historians of the 18th and 19th century would suggest. They persisted, and today they fight to maintain
the integrity of their cultural traditions and historic landscapes.
Today, the Monacan continue to fight to protect their culture in space and time. It is our experience that
more people and entities are listening to the wisdom of the Monacan, and positive change is on the
horizon. We have hope that a more equitable society is emerging in Central Virginia - one that
acknowledges and accepts responsibility for the actions of all its ancestors and that takes action toward
rectifying the injustices that persist today. The Hedgerow study area that is the subject of this survey
and report is firmly in Monacan Indian Territory. The land was taken from them not long ago. It was not
gifted, or traded, or found vacant. It was stolen, appropriated, and renamed. This is an important issue
that remains very potent today, in the year 2021. The Monacan culture is inseparable from the natural
environment of the Piedmont region. The repair and restoration of one cannot happen without that of
the other. Environmental issues are deeply tied to issues of social and cultural oppression and equity.
Colonialism is the common denominator – the force that impacts native species and natural plant
communities while diminishing water and air quality is the same force that oppresses People of Color
today.

Survey Findings – Prehistoric Resources (Keyed to Map on Page 335)
We did not conduct a type of survey that would detect, in an unbiased fashion, a reasonable account of
prehistoric sites at the Hedgerow Property. Because the evidence left by prehistoric cultures is mostly
below ground surface, very little evidence can be found on a walk-through. Areas with shallow soil
associated with ridgetops or large rock outcrops provided some exception, and several artifacts were
noted in passing. General speaking, the findings in prehistoric archaeology are inherently biased, as
prehistoric people worked, in large part, with organic materials. Wood, bone, fabric, and other organics
don’t survive long in an open landscape in the Piedmont. This means that most of the bi-products of the
day-to-day activity of Indigenous People no longer exist. Even their homes left but a trace. With this
acknowledgement of the poor representativeness of our findings, we list here the artifacts and probable
prehistoric archaeological sites encountered.
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Projectile Points
Projectile points are traditionally, and incorrectly, reffered to as “arrowheads”. The small, sharp,
triangular tools of stone smattered about the Piedmont region by the millions are mostly tools that were
projected on the tip of a dart or spear, with the assistance of an effective throwing tool called an atlatl.
The tradition of hafting a small point to an arrow shaft and projecting it with a bow was not developed
in eastern North America until the woodland period. All projectile points observed on the surface at the
Hedgerow Tract during our survey were of the dart/atlatl tradition and/or utilized as simple cutting
tools.
The shape of the blade, the side notches, the stem and the material used for making tools, are all strong
indicators for the time period they were crafted in. The archaeological work over the past 100 years in
eastern North America has demonstrated stylistic trends that are endemic to specific regions and times.
These trends are likely tied to environmental changes and demands, as well as political shifts and trade.
These diagnostic types of artifacts are consistently found in undisturbed soil strata, with organic
materials that allow for specific time-stamping (via carbon-14 dating). This is to say that, the “types” are
very reliable for their indication of broad time periods. In order to identify the types shown here, we
used several resources that illustrate and describe the most common projectile types that were
produced in the Virginia Piedmont region (Jack Hranicky’s “Projectile Points from Prehistoric Virginia”,
for example). In all cases, these projectile points were left where they were found, in the field, on the
day of survey. In order to capture their size and material type, photographs were taken of the artifacts
with a scale placed next to them in the field.
All projectile points, and indeed all flakes, spalls, and cores (waste materials produced during the
manufacture of project points and other tools) were found in eroded areas along ridgetops. They were
often found in association with high concentrations of natural quartz, suggesting that the artifacts were
discarded here not at random, but because the locations served as surface quarries. Those same
locations often had dozens of flakes as well as cobbles of various sizes, strewn about the surface. These
small isolated finds may represent single events of tool re-sharping, or toolkit refurbishing. You will note
in the photographs below that the quartz varies substantially in color and quality, from milky to clear,
and from resilient to brittle.
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Plate 182. Four prehistoric quartz tools were encountered during hikes to and from ecological study areas. Upper left,
clockwise: spear point, dart point, a repurposed projectile/perforator, and knife. The image on the right shows an approximate
reconstruction of the original points.

HRC-009. Projectile Point
Type: Halifax (+/- Rappahannock River Type)
Time Period: Middle Archaic (5,500-3,500 B.P.)
Material: White Quartz
Description: Relatively small point, likely used as a spear/dart and
thrown with the assistance of an atlatl. This is one of the most
common projectile points found in the Piedmont region. The corners,
base, and notches are slightly ground, presumably to prevent the
cutting of the twine used to haft the projectile to a fore shaft or
dart/spear tip. Point has a mid-blade fracture that has properties that
indicate it may have been broken during a high velocity impact. Given
that it was found with a large assemblage of quartz flakes of similar
Plate 183. Quartz projectile materials, this point may have been discarded in favor of a newly
point, middle Archaic
manufactured point that was carried away from the site. The point
Period.
could also have been broken during manufacture, but the fact that it
has dulled post-flaking, hafting edges indicates otherwise, as that would be a finishing touch
applied to a completed projectile. This projectile would have been employed in the Middle
Archaic landscape, in the middle of the Holocene climatic optimum and a moderate global
warming event. The region would have been graced by extensive grasslands and herds of bison
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and elk. The Xeric Woodlands of the Hedgerow study area may have been contiguous with oakhickory savannas as grasslands probably covered the southeast, south, and west slopes of the
property, with towering forests occupying landscapes protected from high-interval natural fires
such as the north slopes and deep moist ravines.
HRC-010. Knife/Projectile Point
Type: Bare Island Stemmed (+/- Piney Island Stemmed)
Time Period: late Archaic – Early Woodland (4,500-2,500 B.P.)
Material: White Quartz
Description: Medium-sized biface with asymmetrical stem and
shoulders, shallow side-notching, and evidence of re-sharpening. The
tool has an abruptly truncated tip (rather than a point) that was
retouched after being broken from prior use, and was probably used
as a cutting tool or scraper in its demoted, but newly sharpened,
condition. Though probably used as a small knife it could have been
projected with on the tip of a spear with an atlatl. This projectile may
be more closely related to Archaic Period types such as the Halifax,
than it is to the cultures of the Early Woodland Period. It could even
be contemporaneous with the projectile featured above (HRC-009).
This tool, as well as that described prior, could be related to re-tooling
and surface quarry activity. Lithic sourcing specialists from the small
Plate 184. Possible quartz
knife, broken and discarded, hamlets clustered along local streams would have sent small
late Archaic Period.
expeditions to ridgetops in search of good materials for making tools.
The ridge along the northeast portion of the study area may be one such place. In that same
area a variety of quartz types, ranging from clear crystal to milky, occur at the surface. An
amethyst crystal was also found close to the artifact concentration during survey.
HRC-016. Projectile Point
Type: Palmer (Baby) Point (?)
Time Period: Early Archaic (9,700-8,900 B.P.)
Material: Clear Quartz
Description: Small, well-made, crystal quartz point with side notches, and an
unusually convex base for the type. The point is well-worn, with significant
hinge-fractured flakes at the tip that may indicate a high velocity impact. The
point could have been lost during use, or discarded at a surface quarry
location. This point most closely resembles the “Palmer (Baby)” points
Plate 185. Possible described by Jack Hranicky in a 2001 publication. Though more typical of the
Archaic Period
southern Piedmont in Virginia and North Carolina, there are no other good
projectile.
“type” matches in the region. It is a hypothetical type, and inspires some
controversy. The type could actually be evidence of early bow-and-arrow technology that could
have arrived in a trans-Atlantic migration (if one believes in such things – this pathway has been
mostly debunked through genetic study). But it could also be a local, endemic type that dates to
a later period. The prehistoric environment forming the context for the use of this point (if it is
early Archaic) would have been much colder than today, and the mixed forest – grassland
landscape would have had a decidedly northern countenance, with boreal conifers mixed with
northern hardwoods and a northern herbaceous assemblage. The human population of the
region was still very low compared to the centuries that would follow, and game animals in the
region would have been plentiful. Most classic megafauna (mastodon, for example) were extinct
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by this point, and the fluted projectile technology was gone. The presence of this point on the
land, in combination with points from other time periods, increases the probability that the rock
shelters described in the next section may harbor evidence of temporary shelter. Perhaps they
were known and utilized for overnight stays during some periods, or as seasonal shelters during
hunting expeditions. And perhaps the ridgeline paths between the “rock shelters” and the
settlements to the northeast (along the Rivanna River and lower Moores Creek) provided tool
making opportunities. The projectiles we are seeing may have been discarded in transit at
opportune locations for replacing them with new materials. All of that is hypothetical. The
archaeological record at the rock shelters may have a different story to tell.
HRC-017. Perforator
Type: Expended type, unidentified (poss. Rossville, Robertson, other)
Time Period: +/- Late Archaic – Early Woodland (4,000 – 2,000 B.P.)
Material: Clear/Milky Quartz
Description: This medium-sized tool is bi-facially worked, and
doesn’t fit neatly within any type classification in the literature. It
does have evidence of bipolar function – that is, one end is
sharpened more than the other. The triangular front 2/3 of the
projectile would make for a great cutting tool and the tip would be
very effective at hide perforation (even today). Long flakes reaching
from above the shoulders across the artifact are truncated on the
point side by newer flakes, indicating that it was once a larger
artifact. This is likely an expended tool – either a knife or projectile –
of a type that is no longer recognizable. The broad convex-pointed
Plate 186. Possible quartz
base does indicate some probability that it could be related to the
“perforator” repurposed from
Rossville or Robertson types. There are other possibilities as well,
an earlier point type, early
but all of them seem to fit the late archaic- early woodland
Woodland Period.
transition timeframe. During that time populations had begun expanding, and agriculture was
taking root – Indigenous People were becoming farmers in addition to being hunters and
gatherers. Multi-purpose cutting tools were an invaluable part of the tool kit, and the simple,
small triangular point had become a tool of choice. Efficiency was important in the growing
population, and being able to easily replace broken dart tips and cutting tools meant moving
away from corner and side notches. A simple flat, round, or pointed base would suffice for
inserting a new tool into the malleable pitch pine resin of a handle or dart tip. This point, like the
others described above, was found in the company of a significant amount of quartz debitage,
including expended cores, flakes, spalls, and shatter (evidence of on-site manufacture or
resharpening). As described prior, we think that significant knowledge could exist in the buried
strata of the rock shelter complex found at the center of the study area (HRC-036). It is ideally
positioned to hold detail about cultural lifeways and the ecological changes of the past 10,000
years or more, and perhaps even stories tied to the projectiles described above.
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Rock Shelters
HRC-036. Possible Rock Shelter #1

Plate 187. Eric Anderson, CUH Education Coordinator, peers into a shallow cave. Significant south-facing outcrops of gneiss
present spacious “rooms” on a mid-slope above a rich stream valley on tract 75-64. They could have hosted temporary
encampments for nomadic people of the Paleo and Archaic Periods. The occupation floors of these hypothetical temporary
encampments are likely buried beneath several tons of rock spalls that have peeled off the face and ceiling through freeze-thaw
forces. One of these collapsed boulder-spalls is visible in front of Eric, middleground / left.

A linear, south-facing rock outcrop drapes over the land at the mid-slope on tract 75-64. This large
outcrop supports globally rare ecological communities, and the pavements of rock and boulders host
thin soils and a remarkable array of native grassland species. The rock face is vertical near its top, and
then turns down and into the hill to form shallow rooms at multiple locations. The site rests on a sunny
slope just above the confluence of two montane streamlets. Given the southerly exposure, the nearby
water source, and the remarkable physiography and ecology of the land, there is a high probability that
the indentations at the base of this vertical outcrop served as Rock Shelters during early prehistoric
periods of human occupation, and possibly during the historic period as temporary camps for travelers
or impoverished/homeless people of the Ragged Mountains. This remote location might also have been
utilized for illicit activity, such as moonshine manufacture (some evidence for modern disturbance
exists).
Rock Shelter – noun. The label “rock shelter” is diagnostic in that it presumes that the
overhang of a rock is not only a unique physiographic feature, but was utilized by
humans for shelter. This is not always true even though the label is often used in
archaeological reports to describe sites that “might have” evidence of human
habitation. The latter is the case in this report. NOTE: We did not find direct evidence of
humans, either prehistoric or historic, using this potential rock shelter. We do think that,
because of various physiographic attributes, the likelihood is high. But we do not
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presume to know and reserve conclusions for when/if the site is excavated
archaeologically.
The large sheltered indentations in the lower rock face may have been much larger in the past as the
ground surface today is likely elevated due to the periodic spheroidal weathering and peeling of the rock
face and ongoing organic material accumulation. The soil strata likely contain a number of “sealed”
layers containing not only artifacts, but also natural charcoal, pollen, and phytolith records dating back
to the Pleistocene Epoch. These small rock shelters could have hosted temporary encampments for
nomadic people of the Paleo and Archaic Periods. If that is the case, the openings would have been
expanded/enlarged and closed off with poles, rocks, mud, hides and other materials. The occupation
floors of these hypothetical temporary encampments are likely buried beneath several tons, and
multiple layers, of bedrock spalls that have peeled off the face and ceiling through freeze-thaw forces.
This means that archaeological and palynological deposits are probably protected from would-be looters
and natural forces such as tree roots and rodent intrusions. Given the potential integrity of the
archaeological record, we consider this site to be of very high conservation value. If you combine this
with the fact that the top of the rock hosts relatively large globally rare Piedmont Mafic Barren
(G1/S1/C1) and Xeric Woodlands Plant communities, the site becomes one of the most important in the
region. Could the soil strata beneath the sheltered rock hold the lost story of the ecological past of the
Ragged Mountains and surrounding landscape? Perhaps a detailed reconstruction of local ecology,
including prevalent communities of flora and fauna, exists in those strata and the old archaeological
deposits they seal.
HRC-037. Possible Rock Shelter #2

Plate 188. A boulder leans against a rock outcrop in the upland ravine of “Sprouse’s Hollow”. An Episcopal mission worker in
the early 1900’s wrote that what she called “Sprouse’s Hollow” was “one of the most beautiful spots of earth.” This beautiful
location in the study area has likely forever been viewed as remarkable by humans due to the large amounts of outcropping
bedrock that intersect a cascading mountain streamlet, and the mountain views had above them. These same attributes may have
made the site a spiritually powerful one for prehistoric cultures.

The second potential “rock shelter” (HRC-037) was found in a beautiful context in the landscape.
Regardless of the vegetation that may have evolved and changed through time, this location in the study
area has long-been defined by its preponderance of rock outcrops, boulders, and a sliding rock in the
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creek that drains the upland. Along the west side of that creek, and at the top of that long and steep
waterfall slide is an enormous boulder that probably found its current resting spot long before humans
arrived in the region. It leans against a rock outcrop to provide a completely dry and protected small
room to any mammal, reptile, or other organism that is seeking refuge. Even now the space is large
enough to climb into. In times past it may have had a lower floor, and thus a larger space. Were it used
for human shelter, much like the example prior, the gneissic concavity would have been augmented
with poles, bark, mud, rocks, and other items to assure protection from the elements. While it is entirely
hypothetical, we posit that, because of the size of the “room”, and the powerful position in the
landscape, it has a relatively high probability of having been utilized in prehistoric times. The strata of
the protected dry floor may be protecting evidence of early human occupation. We suspect this rock will
be popular for visitors to the park (particularly the kids) given its proximity to the creek and the standout
appearance of the outcrops in the landscape.

Parting thoughts
It is very important that, during the master planning of this park, great care is taken to bring some equity
to the table. It is all-to-easy to define the space through interpretation based on the massive heap of
trash and scars left on the land by European settlers and their relatives over the past 300 years. It will be
easy to be biased against people of color in that interpretation, as the easily accessible pioneer and
homesteading family names, place names, and all the obvious archaeological remains on the land will be
obvious defaults for inspiration. The romanticized notion of the “pioneer” is a major obstacle in
overcoming inequity and inaccurate representation in design and interpretation. The tendency to gloss
over atrocities with romanticized notions of Indigenous People is also an ever-present impediment.
What makes all of this worse is that we still tend to think of Indigenous People as being defined by
traditions from the past. We are married to that old romantic notion of a culture that was glorious but
gone, despite the fact that the Indigenous People living here now continue to battle the same old forces
of oppression.
With an intent to represent human occupation through time in an equitable fashion, the interpretive
narrative can take on a more equitable tone, and the public can be afforded access to information
typically withheld. The effort, and its interpretive and design outcomes, should never separate the story
of the culture and ecology in the past from the struggle of people and condition of landscapes today. We
must take care to avoid the toxic tendency of romanticizing the past. People that live now suffer the
consequences of the white supremacy, inequity, and racism of that past and present. We cannot,
therefor, talk about the settlement and occupation of the Hedgerow Property without considering the
relationship between that history and the condition of the relatives of the enslaved Africans that were
forced upon the land, and the Indigenous People that were forced from it. It’s an important part of
reality that visitors of the park need to be given immediate access to. They should also be afforded the
chance to reflect upon their own beliefs, and their reasons for visiting the land. Is it to take or to exploit?
Is the visit to the park for recreation or observation? Will they be given a balanced view of the wonders
of the natural landscape and the tragedy that it has experienced? Will they leave realizing that this land
does not belong to humans, but to itself – that it was not put there for us? We hope so.
We hope visitors will be inspired to engage this place in a different way. One that is free of exploitive
ideas, and the want of conquering. “Recreation” is riddled with these notions. Can a visitor come to the
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land to see and experience it for what it is, rather than for what can be taken or extracted from it? Can
the trails be viewed as windows through space and time, rather than things to be conquered? Can
boulders and streams be enjoyed without the need to overcome them with intrusion? We believe so.
We have hope. Planning, action, and time will tell.

Prehistoric Period Section Resources:
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HISTORIC PERIOD
History of the Hedgerow Property, by Lucia Stanton

Ragged Mountains: Introduction
The Ragged Mountains, so called since the eighteenth century because of their “disorderly appearance,”
have been credited with many different geographical boundaries. Some have applied the label to
almost the whole southwestern quadrant of Albemarle County, while it has been more usual to confine
them to an area of small disconnected mountains beginning a few miles southwest of Charlottesville and
extending west and south to Ivy, Batesville, and North Garden---essentially the watersheds of Ivy and
Moores creeks.
The 344-acre Study Area lies in the heart of the easternmost and most storied section of the Ragged
Mountains, a region laced with numerous hollows formed by the upper tributaries of Moores Creek. It
was long the haunt of some of Albemarle County's poorest residents, a population that sometimes drew
even national attention as the butt of jokes, the inspiration for romantic novels, and the subject for
eugenics research.
For many years it was known mainly through the words of Edgar Allan
Poe, who, while a student at the University of Virginia in 1826, was
said to often wander the ridges and hollows of the rugged landscape
so close to the college. In his “Tale of the Ragged Mountains,”
published in 1844, he referred to “the chain of wild and dreary hills”
and “the uncouth and fierce races of men who tenanted their groves
and caverns.” Poe’s classics professor, George Long, also liked to
venture into these “picturesque” hills but “kept clear of the barbarous
inhabitants.”
The contrast between the picturesque mountain landscape and its
disreputable population was a constant theme in publications well
into the twentieth century. Several prosperous plantation owners
and a number of self-sufficient middling farmers cultivated the
lowlands along Moores Creek and moderate slopes nearby. But
Plate 189. Miniature portrait of Edgar
commentators focused most of their attention on the very poorest
Allen Poe, by John A. McDougall,
and often landless inhabitants of the remote coves, who had little
c1845
access to the civilizing effects of schools, churches, and the town of
Charlottesville. Philena Carkin, who came from New England in 1866 to teach in the town’s freedmen’s
school, was struck by what she saw when Ragged Mountain families brought nuts and berries to sell in
the Saturday market. She recalled that this “class of people known as ‘poor whites,’... long and lank,
with straight unkempt locks, and nondescript clothes” arrived on foot, walking up the most direct
pedestrian route in the area, the tracks of the Charlottesville to Lynchburg railroad. Carkin was told that
“some of these people lived in a kind of hut with only the bare earth for a floor, and that they generally
shared these primitive accommodations with their pigs and fowls, as well as their dogs.”
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For the next half-century published
accounts of the Ragged Mountain people1
painted a similar picture of “a shiftless,
thriftless population” and called them
“degraded,” “defective,” and
“degenerate.” These observations
reached a peak in 1912, when stories
about the area spread to a national
audience, from an illustrated article in the
New York Times to repercussions of a
University of Virginia “investigation” of
Albemarle County’s anomalous
inhabitants. This was a time when the
tenets of eugenics were spreading
throughout the nation as well as the
college. In the 1920s the reputation of the
people
of the Ragged Mountains played a
Plate 190. Sprouse’s Hollow cabin (New York Times, 31 Mar. 1912)
part in the court cases that led to the
beginnings of the enforced sterilization of “defectives” in Virginia.
In the late nineteenth and early twentieth century there were also some who spent time actually getting
to know the poor people of the hollows. While University students and Episcopal mission workers noted
the poverty-stricken circumstances in which they lived, they saw beyond the common stereotypes.
Mission worker Anne Frayser, for instance, filled her memoir with vivid evocations of the living
conditions in the Study Area and its neighborhood, including polygamy, violence, and the effects of
inbreeding. Yet she didn’t endorse the prevailing view that moral failings were hereditary. She believed
that the “shut-in people,” as she called them, were as capable as those beyond the mountains, given the
proper opportunities.
While the accounts of Frayser and others working in missions and schools received little publicity, their
actions in taking education and religion to the Ragged Mountain folk helped bridge the gulf between
them and the rest of their neighbors. Gradually schools became more reliable, roads were improved,
and economic opportunities drew people out of the hollows. Remnants of chimneys and foundations
are all that remains today to remind us of the people who once lived in the Study Area and on its fringes.

Some Significant Events
1822-1824:
Rev. Edgar Woods, in his 1901 history of Albemarle County, mentioned the Ragged Mountains only in
connection with the landholdings of some of its citizens. With one exception. He included a paragraph
about a “brutal murder” in 1822, when Hudson Sprouse killed Susan Sprouse, his former companion. A
vestige of the memory of Sprouse’s act survives to this day near its location. A rock outcrop at the end
of Poorhouse Road---up on the ridge dividing the Ivy and Moores Creek watersheds---is still pointed out
as “Suck’s Rock,” although its grim meaning may have been forgotten. Since Suck is a diminutive of
In this report the term “Ragged Mountain people” refers to the very poorest inhabitants, who mostly lived in
remote hollows and who were the subject of frequent commentary from the end of the nineteenth century.
1
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Susan and the location fits references in court records, it is almost certainly the spot where Hudson
Sprouse’s pen knife ended Susan Sprouse’s life.
At the time, Sprouse was living with his mother, Mary Sprouse, whose house was the site of some of the
incidents related in witnesses’ accounts of the murder. This house was very possibly in the Study Area
(see Parcel 75-2C). Sprouse’s lawyers appealed his conviction in his first trial in 1823. A new trial was
removed to Harrisonburg because of “the strong excitement against the prisoner, in his neighborhood.”
He was again convicted and was hanged in December 1824. Word of this murder and its aftermath
spread as far away as Philadelphia and Boston.
1861-1865, Civil War:
The Civil War had a profound effect on the people within and near the Study Area. As soon as local
regiments were formed after Virginia’s secession in April 1861, men streamed out of the hollows and
into the Confederate Army. They mostly joined two locally-raised units, the 19th Virginia Infantry
Regiment and the Albemarle Light Artillery, part of the Army of Northern Virginia throughout four years
of war. The households and small farms the recruits left behind were kept going primarily by women
and children, as even older men were inspired to enlist. Almost sixty-year-old John Sprouse, who
probably lived on Parcel 75-2C, joined the 19th Infantry at its formation. He died in June 1862 of wounds
received in the Battle of Seven Pines. His son Henry experienced every possible ordeal of a soldier’s life.
He was twice wounded---once at Gettysburg; was in and out of hospitals; and spent time in both Union
and Confederate prisons. His father’s death may have driven him to be absent without leave in the
summer of 1862, when he was detained in Richmond’s Castle Godwin, a prison for deserters and
delinquent soldiers.
Charles Barnett and four other local Sprouses joined the 19th Virginia, all in Company F, one of them
dying of pneumonia in Williamsburg in 1862. Many members of the Gibson, Goodwin, Harlow,
Houchens, Hurt, Kirby, and Woodson families of the Ragged Mountains served in the Albemarle Light
Artillery. Their war experiences---battle wounds, disease, hospitals, and death---were similar to the
Sprouses. As pension records make clear, the post-war years were strongly marked by impaired health
and fatherless children.
The brief passage of Gen. Philip Sheridan’s Union cavalry through Albemarle County in early March 1865
traumatized its residents. The people living in the coves of the Ragged Mountains were probably less
affected than the owners of farms large enough to have horses to capture and slaves to liberate. Under
Gen. Ulysses S. Grant’s order to disable the Virginia transportation network, Gen. George Armstrong
Custer’s Third Division swept down toward Lynchburg tearing up the tracks of the locals’ main
pedestrian route---the Orange and Alexandria railroad beside Moores Creek.
1897:
A murder trial in September filled the front pages of the Charlottesville Daily Progress for three days and
involved as witnesses more than forty of the people living in or close to the Study Area. In a “cutting
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affray” the previous December, fifteen-year-old James “Bud”
Houchens mortally wounded his brother-in-law, Lincoln Graves, on a
railway embankment near Pollock’s mill. Bud Houchens lived just
north of the Study Area on land now part of the city reservoir
property, while Graves lived at the site of the knife fight. After
Graves’s lingering death, Houchens was brought to trial for murder.
In addition to comprehensive coverage of the trial, the editor of the
Daily Progress launched into a colorful portrait of the “painfully
primitive” people living “within a stone’s throw of the University of
Virginia.” He summarized the testimony of dozens of witnesses,
including Gibsons for the prosecution, Barnetts for the defense, and
several African Americans. Some people were called to highlight the
“bad blood” between the Graves and Houchens families, reflected in
threats of disembowelment.
Bud Houchens was convicted of voluntary manslaughter and
Plate 191.Thomas E. Houchens
sentenced to four years in the penitentiary. His youth, however,
(1886-1939) in family collection
meant that he spent his time at Laurel Reform School near Richmond
instead. Charles Barnett’s daughter, nineteen-year-old Esther (“Belle”) Barnett, was present at the knife
fight and was also prosecuted but found not guilty. After an early release, Bud Houchens returned to
the Ragged Mountain community, married Belle Barnett’s sister Maude, and worked on the Southern
Railway as a fireman after the Houchens land was condemned for the Charlottesville reservoir in 1910.
In 1918, when walking home on the railroad tracks, he and one of his sons were killed by a passenger
train on Dudley’s Curve, very close to the site of the knife fight twenty years earlier.
1913:
While not particularly notable in itself, an incident on Christmas day is representative of occurrences
that were probably common in the area and shows how outsiders viewed Ragged Mountain people. “A
Fight Near Hickory Hill” was the headline in the Daily Progress article that described a dispute between
Thomas E. Houchens and Landy Sprouse at the home of Tucker Gibson, close to the Study Area on its
south side. The dispute mushroomed into a “big fight” pitting three Sprouses against Houchens and two
cohorts, including his brother-in-law Dennis Ray (at that time a justice of the peace). Ray knocked Albert
Sprouse, who was Houchens’s stepfather, senseless with a stick of wood. Another Sprouse required a
dozen stitches in his head. Liquor or, in the reporter’s words “John Barleycorn,” was “largely
responsible” for the affray.
1924 June and November:
Riding the train south from Charlottesville on June 24, seventeen-year-old Carrie Buck (1906-1983)
passed by the Ragged Mountain land once owned by her great-grandfather William Dudley. She was
being taken to Lynchburg to the Colony for Epileptics and Feeble-minded, where her mother had been
living since 1920. The Colony’s superintendent, Dr. Albert S. Priddy, a fervent believer in the hereditary
nature of both mental defectiveness and immorality, quickly spotted Carrie Buck as an ideal subject for a
test case for the constitutionality of Virginia’s forced sterilization law.
On November 18, two Ragged Mountain residents, witnesses in the lawsuit Buck v. Priddy, also rode the
train to Lynchburg. One was Carrie Buck’s great uncle Samuel Dudley. Her mother, Emma Adeline
Harlow Buck (1872-1944), had been raised by her grandparents, William and Sarah Dudley, who had
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lived adjacent to the Study Area and owned part of it (Parcel 75-2D) from 1884 to 1899. Priddy’s
attorney, Aubrey Strode, tried and failed to get Samuel Dudley to admit that Carrie’s grandfather,
Richard Harlow, was mentally subnormal. But the other witness, John W. Hopkins, superintendent of
the county poor farm and then living in the former William Dudley house, was somewhat more helpful
to the case. Seeking to prove “the line of baneful heredity” that led to Carrie Buck, Priddy and Strode
focused attention on the, in their view, defective “Dudley germ plasm.” Hopkins testified that some of
the Dudleys were “right peculiar.”
The trial transcripts make clear that the
whole Ragged Mountain community was
under a kind of indictment. Even the
Sprouses were singled out for mention. In
Priddy’s words, “These people belong to the
shiftless, ignorant, and worthless class of
anti-social whites of the South.” In 1927 the
case reached the U. S. Supreme Court, which
upheld the constitutionality of the
sterilization law. Justice Oliver Wendell
Holmes, Jr., delivered his memorable opinion,
“Three generations of imbeciles are enough.”
Five months later, Carrie Buck became the
first of over eight thousand Virginians to be
involuntarily sterilized under a law that
remained on the books until 1974. Recent
scholars, notably Paul Lombardo, have shown
that the Buck case was a travesty of justice
and that the people who made Carrie Buck
Plate 192. Carrie and Emma Buck, 1924 (University at Albany,
the involuntary protagonist in the campaign
SUNY)
to legalize sterilization were steeped in the
doctrines of the eugenics movement.

1924 August:
The making of moonshine in the Ragged Mountains during the Prohibition era figures in the memories
of descendants, who speak of it with a kind of pride. The area was a perfect landscape for avoiding
excise taxes and revenue officers. Turning corn into whiskey was definitely more profitable than selling
it. So, although they rarely appear in the written record, there were no doubt numerous illicit stills in
and around the Study Area. On August 30, 1924, the Daily Progress reported that county sheriffs and
prohibition officers seized a “still in operation” on Jesse Sprouse’s place. The still’s actual operator was
Tucker Gibson’s son-in-law John Dorman: “The officers have been suspicious of Dorman for a long time,
and have raided his premises on several occasions, but on their previous visits no evidence of violation
of law was discovered.” Jesse Sprouse was absent, in court on that day charged with stealing a
graphophone from the Hickory Hill schoolhouse.
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The Land
Known Study Area structures mentioned in historical records:
o

Dwellings:





(Probably) Charles and Jane Barnett (location not yet known; late
19th/early 20th century)
Griffith and Elizabeth Lewis (75-64, 1913-1923)
John Sprouse and Albert J. Sprouse and families (75-2C, 19th/20th
centuries)
Burwell and Eliza Sprouse and family (75-11, 1905-1951)
(possibly) Mary Sprouse and Hudson Sprouse (75-2C, early 19th century)



Albert Sprouse’s store on 75-2C (late 19th/early 20th centuries)




o

o

Stores:

Farm buildings:
 Griffith Lewis dairy barn and other outbuildings (75-64 1913-1923)
 The Sprouses of 75-2C were small farmers and would have had the
usual outbuildings

Settlement and Cultivation:
Settlers and speculators with their eyes on the west began patenting tracts of land in the eastern section
of the Ragged Mountains in the 1740s and 1750s. In 1740 Benjamin Wheeler snapped up a 200-acre
tract around the junction of present Poorhouse Road and Route 29. Then it wasn’t until 1779 and1780
that James Lewis (140 acres) and Micajah Wheeler, Sr. (173 acres) acquired the more rugged land to the
northeast of this prime tract. Patent records for the northern section of the Study Area have not yet
been found.
Land granted by the Crown became delinquent if not improved within three years of the patent date.
So presumably there were structures of some kind on the Study Area parcels and some crops were
cultivated. Clarifying the many transfers of title after the initial patents is a task for another day. Suffice
it to say that by 1850 the Wheelers in the south and Reuben Maury (1785-1869) in the north owned
most of the Study Area. It is unlikely that they pursued any farming activities there, since their centers
of operation were elsewhere and any tenants they may have had have left no trace in the historical
record.
Whatever farming was carried on by the Sprouses on Parcel 75-2C was too minimal to be included in the
agricultural censuses of 1850 to 1880. Charles Barnett, who rented fifty mostly wooded acres, very
possibly in the Study Area, raised corn, had a horse, a milk cow, and a hog, and cut ten cords of wood.
The agricultural censuses reveal that a similar pattern of mixed farming was pursued by everyone from
the Sprouses to the Maurys, whatever their economic status: fields of corn, wheat, and oats; apple
trees; and an assortment of livestock (horses, milk cows and other cattle, hogs, and poultry). They
varied only in quantity. Some farmers raised sheep (Maury had a surprising 185 sheep), and almost no
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one raised tobacco. Exceptions were Rebecca Wheeler---who owned Parcel 75-2D---in 1860 and
Kosciusko Sprouse2, whose farm was at the end of present Poorhouse Road, in 1880.
Some residents raised and sold vegetables. A Mrs. Mary Sprouse, who died at age ninety-nine in 1838,
may be the “Old Mary Sprouse” who was possibly a tenant on Parcel 75-2C. Her obituary noted that she
was “in the habit of carrying, on foot, from her residence in the mountains, to Charlottesville ... poultry,
vegetables, &c., till within a few weeks of her death.”
Every chronicler of the Ragged Mountain community mentioned the produce they could harvest from
their surroundings, for both consumption and sale. They gathered berries and nuts (chestnuts,
chinquapins, hickory nuts) from the woods and took them to Charlottesville to sell. Edward Kirby and
others split pine wood into kindling for the town market. The women in the Gibson family were known
for beautiful baskets made from “willow switches” which they sold door to door in Charlottesville.
Squirrels shot by the men, and not needed for the pot, were also sold in town. Anthony Shelton and
Reuben Houchens, and probably others, sold locust posts to the University in the 1830s.

Parcels of Study Area:
Parcels 75-2C and 75-2C1. 29.2 acres (21.6 and 7.6)
Parcel 75-2C may be the longest continually inhabited section of the Study Area. It was once
part of Little Egypt, a tract of six hundred or more acres of rugged mountain land acquired by
William Gooch (1735-1796) in the late eighteenth century. In 1817 Gooch’s heirs found Little
Egypt difficult to lease or sell because of “its inconvenient situation[,] broken surface and bad
repair.” But “Old Mary Sprouse,” one of their tenants “on the Mountain,” was “very anxious to
continue.”
It’s possible Mary Sprouse was living on this ridge, as her “tenement” was described as
“somewhat detached from the rest of the plantation” (this parcel is a bulge on the eastern edge
of Little Egypt) and as it is known to have been occupied by members of the Sprouse family from
at least the mid-nineteenth century until 1936. In the late nineteenth and early twentieth
century, Albert Sprouse kept a store on this parcel until his death in 1923.
The Sprouse landholdings are as difficult to disentangle as their family tree. But we do know
that, in 1860, John and Catherine Sprouse were living on Parcel 75-2C, either as tenants or as
sanctioned squatters. In that year the Mayo family, owners of the 1,000 acres that became part
of the Ragged Mountain Natural Area, gave the couple a life interest in twelve acres there.
Intervening title information is incomplete, but by the 1880s Albert Sprouse lived on and farmed
this parcel. He bought the larger lot from Landy Mayo in 1893, the smaller having been
acquired some years earlier from either the Houchens or Mayo family.
After Sprouse was killed driving his grocery wagon across the railroad tracks in 1923, his son
James Edwin Sprouse bought out the heirs and may have lived on the parcel for a time. He
moved the location of the Sprouse store, however, down to present Route 29, across from
Parcel 75-2D. He sold the two lots in 1930 to John Henry Johnson, a “mulatto,” buying it back at
2

The interesting first name of Kosciusko Sprouse (c1851-1930) may have been inspired by the lawsuit, much
publicized in the early 1850s, involving the will of the renowned Polish patriot Tadeusz Kosciuszko.
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auction two years later when Johnson defaulted on his mortgage. James E. Sprouse sold Parcel
75-2C to John L. Gibson in 1936, who sold it in 1938 to James B. Kegley. The two lots thus
became part of Kegley’s large tract, formerly the county poor farm. That property was
purchased by Charles Hurt in 1962 and by Hedgerow Corporation in 1970.

Parcel 75-2D. 80.08 acres
This parcel represents portions of two patents by Micajah Wheeler in 1780 (105 acres) and 1805
(68 acres). It passed through the family to Joshua N. Wheeler (d. 1858) and was inherited by his
widow, Rebecca Pollock Wheeler, who married Thompson Kilby about 1862. It was part of the
Kilbys’ 347-acre plantation known as ‘Mountain Retreat.’ Their house was on the adjacent
Joseph tract 75-2B. In 1884 the widowed Rebecca Kilby sold the entire 347 acres to William
Dudley.
It is not known what structures might have been on this 80-acre portion of the Kilby plantation,
or whether there might have been people living there. On the plantation at large, at the time of
the 1884 sale, were a growing corn crop and a number of cedar and locust posts, as well as a lot
of chestnut “telegraph poles”; Mrs. Kilby had permission to cut fifty more for her own benefit.
A family graveyard “on the place” was reserved in the deed. It is not known which parcel the
burial ground might be on, since no such site has been found.
The chain of title from William Dudley included James Grigsby (1899) and others, until 1906,
when the County of Albemarle purchased the Kilby-Dudley tract (then 291 acres) for a
poorhouse and poor farm. The county supervisors sold the property (then 269 acres) to James
B. Kegley in 1933, who named it ‘Overbrook.’ Charles and Letitia Hurt bought it (then 286 acres)
in 1962 and sold 268 acres to Hedgerow Corporation in 1970.

Parcel 75-11. 36. 5 acres
This parcel was part of 105 acres patented by Micajah Wheeler in 1780. At some time in the
nineteenth century it came into the possession of the Maury family. In 1905, Matthew F. Maury
(1854-1912) and his wife, Florence, sold this parcel to Burwell and Eliza Sprouse. From at least
that time there was a dwelling on the property since Sprouse noted it was the tract “on which I
reside” in his will of 1914. Deeds note that it was on what was called “the Mountain road” on
the northern boundary of this tract.
In 1951, because of a lawsuit involving Sprouse’s heirs, the parcel was sold at auction to Haynes
Settle, who rather quickly resold it to H. N. Goodwin. Between 1982 and 1984 the Hedgerow
Corporation purchased this tract and parcel 75-64 from David N. Goodwin.

Parcels 75-46 and 75-47. 51 and 21 acres
Little is yet known from the historical record about any dwellings or other structures on these
parcels. Parcel 75-46 was part of the long-standing Maury plantation and it descended in that
family through Jesse L. Maury’s daughter Jane Maverick. Her heirs sold it to the Hedgerow
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Corporation, with other land, in 1973. Parcel 75-47 was part of the Goodwin landholdings
through the nineteenth century until sold, in 1982-1984, to Hedgerow Corporation.

Parcel 75-64. 121.69 acres
The earliest history of this parcel---the largest in the Study Area---has not yet been fully
explored, although it seems likely that at least part of it was in a 117-acre patent of Austin Smith
in 1780. Sometime in the nineteenth century it was acquired by Reuben Maury or his son Jesse
L. Maury (1811-1904) and became part of the large Maury plantation centered on Piedmont,
which still stands on land owned by the University of Virginia at 121 Mimosa Drive. The Maury
landholdings on the eastern edge of Charlottesville and in the nearby Ragged Mountains
eventually included almost three thousand acres.
While there may have been short-lived homesteads on this parcel, the first known inhabitants
were Griffith and Elizabeth Lewis, who had emigrated from Wales in 1908 and were farm and
dairy workers for the Maurys. In 1913, using a family legacy, the Lewises were able to purchase
134 acres from the widow of Jesse L. Maury’s son Matthew F. Maury for $1,000. They built a
six-room house and established their own small dairy there.
This enterprise was cut short by Griffith Lewis’s death in 1918. His widow continued to live on
the property, milking three cows and leasing out some of the acreage on shares to help feed
them, until 1923, when she sold it to L. D. Shaver. The documents in a chancery case are the
source of much of what is known of the Lewises’ occupation of this parcel, which was described
as “extremely remote,” with a bad access road. A 1918 inventory of Lewis property noted,
besides unnamed farm and dairy equipment, 1 horse, 2 mules, 5 cows, 3 hogs, a buggy, 3
wagons, a gas engine, a saw mill, half interest in a feed cutter---with Reuben Maury (18471923), and a player piano. Elizabeth Lewis was asked if there were any buildings on the property
when they bought it; she responded, “No sir.”
The considerable stone ruins on this parcel are no doubt the remains of the Lewis house. And
they are almost certainly the ruins of a house that was destroyed by fire in 1937, described in
the Daily Progress as of two stories, part frame and part stone, and located in “Goodwin’s
Hollow.” Men from a nearby CCC camp prevented the fire from spreading to the surrounding
woodland. At the time of the fire Richard Sacre was renting the house, which was owned by
Charles McCrea. McCrea’s widow sold the property in 1953 to the neighboring Goodwin family.
Hedgerow Corporation acquired parcel 75-64 (then about 122 acres) in 1982-1984 from the
Goodwins. It was described in 2007 as having no dwellings on it.

The Neighborhood
One of the main routes from Charlottesville to Lynchburg passed through the narrow valley of Moores
Creek. People living on the ridges above had to descend to the valley to attend church or school, to
process their corn crop, and to find paid work. To sell what they made or gathered from the woodlands,
they had to follow the valley to Charlottesville by a winding unpaved road and, after 1860, the straighter
line of the tracks of the railroad. In this valley was the best land and the better-off farmers. Along
Moores Creek were a long-lasting grist mill, a few sporadically operating schools, and three churches--and also probably the short-lived sassafras, bark, and saw mills where men and children found work. In
this valley, from 1906 to about 1930, was the county poorhouse.
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Roads and Railroads
From the years of first settlement, there was a shifting network of roads from Charlottesville to the
Wheeler landholdings near the junction of present Poorhouse Road and Route 29. One of two main
routes from Charlottesville to Lynchburg followed the windings of Moores Creek while the other went
along the mountain ridge west of the creek, and is said to have passed through Parcel 75-2C.
Confusingly, both routes were called Wheeler’s road in various records.
In 1860 the Orange and Alexandria Railroad (later the Southern Railway) completed the tracks through
the Moores Creek valley south of Charlottesville, thus providing a shorter, straighter, and more level
thoroughfare for the Ragged Mountain pedestrians. The flag stop at Hickory Hill made possible another
method of travel between home and Charlottesville. The railroad provided employment for some in the
neighborhood (Isaac Gibson was switchman at Hickory Hill) and brought death to others. Among the
surprising number of Ragged Mountain people who died crossing or walking down the tracks were
George Gibson, Bud Houchens and his son Talmadge, merchant Albert J. Sprouse, and William H.
Sprouse. Local train watchman John Hurt was one of the all too common cases of men killed while
sleeping on the tracks.
A former University of Virginia student remembered “toiling over the railroad ties” on his weekly
journey to teach Sunday school at Cedar Grove in the 1880s: “On some morning in Indian summer, or
when the arbutus was in bloom, the walk through the well named Ragged Mountains was a pleasant
one.... At other times the red roads were deep, and the railroad path little better. Then we were fain to
mince over the too closely spaced ties, or to strive to walk the narrow shining way of the rails.”
Schools
Acquiring an education was a challenge for most residents of the Ragged Mountains, where schools
were few and far between. Even after the advent of a state system of segregated public education in
1870, schools in this area were still widely scattered and their sessions intermittent. State-supported
schools had to maintain a certain average daily attendance to avoid closure and, even when a school
was in session, children were often kept at home to provide housework or farm labor, or they had to
work in the sawmills or dig roots for the sassafras mills. A look at the censuses reveals that Ragged
Mountain children often attended school three months or less in a year, if at all. The Episcopal church
periodically stepped in to provide instruction in schools that had been closed because of low
attendance. Higher education was out of the question.
Since they came and went over the years, it is almost impossible to be precise about the locations and
duration of the Ragged Mountain schools, which also often served as sites for church services. In
November 1843, a meeting of leading citizens of Charlottesville was called “for the purpose of
establishing a Free School among the Ragged Mountains, where there are 86 children, within a district of
two or three square miles, without the means of obtaining the rudiments of an English education.” This
meeting, chaired by former governor Thomas W. Gilmer, was probably the continuation of an effort
begun two years earlier when seven trustees purchased from Robert Wheeler a half-acre lot for a
“Ragged Mountain Sabbath school.” This lot was on the road from Charlottesville to Lynchburg, either
near Bethany church on present Arrowhead Valley Road or a bit farther north. Whenever children first
began to attend this school, their teacher was undoubtedly Rebecca (Mrs. Joshua) Wheeler, whose
obituary in 1904 referred to her sixty years of teaching the poor white mountain children in both private
and public schools.
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By the 1880s, a one-room building called Cedar Grove was the site of monthly Baptist church services
and of a regular Sunday School taught by University of Virginia students. It eventually evolved into
present-day Bethany Baptist Church. The students’ recollections reveal that adults as well as children
attended the Sunday school classes, among them Edward Kirby and Burwell Sprouse.
In 1887 the school district trustees finally acquired a lot of land for a “Public Free School,” located on
present Route 29 across from Parcel 75-2D. This school probably had some ups and downs before it
became the Arrowhead school, which closed for good in the 1940s. For children living farther down
Moores Creek, it took the combined efforts of poor “mountaineers,” a member of the well-to-do Maury
family, and the Episcopal church to bring a school to the Hickory Hill area. Prompted by conversations
with Burwell Sprouse and Tucker Gibson, Matthew Maury gave a small plot of land and paid for the
stonemasons while Sprouse “hewed the timbers and dug the foundation.”
The “little rock school house” opened in 1898 but its life as a public school was short because of
inadequate attendance. It then became a mission of Christ Episcopal Church, Charlottesville, with Anne
Finch Frayser the first mission worker. The activities at the school, which combined religious services
with some regular instruction, are described in her memoir, Missions. In 1911 mission worker Elizabeth
Boorman reported the attendance of 20 pupils on a regular basis, “all drawn from the very lowest level
of the social strata.” The widening of Route 29 in the 1960s erased the stone school building.
Frank Massie’s map of Albemarle County in 1907 shows three public schools in the Study Area’s
neighborhood: one white school near the site of the Ragged Mountain Reservoir and two schools for
African American children, one near Cedar Grove and one near the reservoir. Little is yet known about
these two schools, but school attendance of black children can be followed in the censuses.
In 1887 a University of Virginia student, Thomas L. Wood, attended a “Ragged Mountain
commencement,” possibly at the white school at the reservoir. He noted the children’s white-blond hair
and blue eyes and their ragged clothing, patched with bed ticking and guano bags. He described the
halting recitations by a Sprouse and a Barnett and wrote that there was “hardly a dry eye” when
everyone assembled sang the hymn “Shall We Gather at the River.”
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Plate 193. Reservoir school (Holsinger Collection, University of Virginia).

It is not known if any of the children of the easternmost Ragged Mountains might have attended the
Miller School on the western side. The princely bequest of Samuel Miller (1792-1869) provided for
establishing a manual training school for poor white children of Albemarle County. It opened in 1878
and twenty years later 165 boys and 96 girls were boarding students there.
Churches
For years, religiously-inclined people of the eastern Ragged Mountains
had to rely on occasional itinerant preachers or make the long walk to
Charlottesville to attend church. By the middle of the nineteenth
century, there were Baptist services at a one-room building---Cedar
Grove---not far from the junction of present Poorhouse Road and
Route 29. University of Virginia students, most of them members of
the college YMCA chapter, walked out to Cedar Grove to teach Sunday
school, since the regular minister came only once a month. This
church survives today---in a different building and possibly in a
different location---as Bethany Baptist Church.
At the end of the century, the Episcopal church began to make
significant efforts to ameliorate the conditions of the Ragged
Plate 194. Anne Finch Frayser
Mountain people. In 1891 the charismatic Rev. Frederick W. Neve,
(frontis, Missions)
rector of St. Paul’s Church, Ivy, established a mission church, St. John
the Baptist, a still-active congregation, on the Ivy side of the Ragged Mountain ridge. In the next
decades Neve founded churches and schools at dozens of missions throughout the Blue Ridge
Mountains. It was Rev. Harry Bedinger Lee, rector of Christ Church, Charlottesville, who initiated
mission work in the Ragged Mountains of the Moores Creek watershed. The first Episcopal missionary
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in the Study Area was a widow, Anne Finch Frayser, whose field of operations lay between Cedar Grove
and the “little rock schoolhouse” at Hickory Hill, which was called the Good Shepherd Mission. She later
published Missions, a memoir of her years of work there from 1900 to 1903. It vividly evokes the lives of
the people living in the Study Area and its immediate vicinity. Frayser described visits to the remote
cabins of Sprouses and Barnetts and Gibsons, Sunday song services at the stone schoolhouse, and
Baptist revivals at Cedar Grove. She walked up into the most remote hollows, shared squirrel dinners,
sheltered battered wives, broke up fights, and made some converts.
It was another combined effort that led to the erection of a church building near the stone schoolhouse
at Hickory Hill. The Episcopal church, the Maury family, Burwell Sprouse and Tucker Gibson, and other
local residents all contributed to the endeavor. Mrs. Frayser recalled that “the faithful flock” which
came to the Good Shepherd Mission every Sunday, as well as during the week, “was most enthusiastic
over the idea of having a chapel all their own.” Matthew and Florence Maury gave almost two acres of
land to the vestry of Christ Church and the local residents gave what they could in money or service.
“Even the children were anxious to do their ‘bit’ in the way of piling rock for the stone-masons to begin
work.” The Church of the Good Shepherd was completed in 1903 and still flourishes in its original stone
building.

Plate 195. Good Shepherd Church (Holsinger Collection, University of Virginia)

At some point before 1911, St. Andrew’s chapel3 was opened at the end of present Poorhouse Road.
Little is yet known about this now-vanished outpost except for references to sewing classes held there
by the Episcopal mission workers. One of them wrote that what she called “Sprouse’s Hollow” was “one
of the most beautiful spots of earth.”

3

The 1937-1942 aerial map, with tax parcels, identified this chapel as St. James’s, probably a mistake.
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African Americans in the area had a church from at least 1890, when the trustees of Hickory Hill Baptist
Church purchased from Jesse L. Maury a small lot of land near what was called Poplar Spring, just south
of the current Interstate 64/Route 29 interchange. Their pastor in 1896 was William Barbour. The
current church building was constructed in 1910.
Mills
There were mills on upper Moores Creek from the early years of the nineteenth century. It was
Pollock’s Mill (also known as Pollock’s Old Mill) that made the most long-lasting impression. John
Pollock (d. 1842) was an enterprising Irishman with a hauling business, a tannery, and landholdings in
several different parts of the county. His daughter was the well-known Rebecca Wheeler Kilby. Pollock
owned the mill only for a short period, yet it appears on the Green Peyton and Frank Massie county
maps of 1875 and 1907 and was used for years as a reference point in describing locations along Moores
Creek.
The Poorhouse and Poor Farm
The Albemarle County poorhouse was located near the junction of Georgetown and Barracks roads until
1870, when it was moved to Keswick. In 1906 it was transferred to the heart of the Ragged Mountains,
for reasons that have not yet been fully explored. Was it perhaps because this was an area with an
especially large number of families living in poverty? In 1911, a University of Virginia study of the
poorest class in the Ragged Mountains stated that “the worst conditions are to be found in the
neighborhood of the Almshouse.” Its authors noted at the same time a “startling fact”: although the
residents in the immediate neighborhood of the poorhouse lived in “extreme poverty,” very few of
them ever become inmates.
This poorhouse (also called the almshouse and the county home) was in operation from 1906 to about
1930. Its first superintendent was John S. Hopkins, who had had the same position at the Keswick
facility; his son John W. Hopkins replaced him by 1920. In 1909 the number of resident “paupers” was
“the largest aggregation of aged and infirm people outside of a hospital” in Virginia: forty-seven men
and women, both white and black. By 1920 the number of residents had dwindled to twenty-one.
Structures then consisted of the superintendent’s house, built in 1897 and described in 1899 as “a
commodious frame residence,” two “large” buildings of 24 rooms each for the residents (blacks and
whites were housed separately), a large barn, and necessary outbuildings. Forty of its 291 acres were
cultivated by hired laborers for corn, hay, and vegetables.
Episcopal mission workers provided weekly religious services and a physician made regular visits. One
resident, Lawrence S. Marye, sent accounts of life at the poorhouse to the monthly publication of the
Episcopal mountain missions as well as to the Daily Progress. Marye does not conform to the stereotype
of a poorhouse pauper. He was a graduate of the University of Virginia, a Civil War officer, lawyer, and
once editor of the Lynchburg Virginian. In 1924 some “negro convicts” joined the remaining residents of
the poorhouse in order to work on improvement of the Charlottesville to Lynchburg road, then to be
called Highway 28. The county supervisors sold the property (269 acres) to James B. Kegley in 1933.
The Charlottesville Reservoir
The long-recognized need for a safe and reliable water supply for the town of Charlottesville finally
began to be realized with the construction of a 32-acre reservoir in the Ragged Mountains in 1885. A
new dam was built in 1908, almost doubling the size of the reservoir. Exercising eminent domain, the
town (later city) council purchased land for the reservoir and its watershed in increments. Members of
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the Mayo and Houchens families were gradually evicted from their farms. Today the Ragged Mountain
Natural Area borders the Study Area on its western boundary.
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The People
Origins.
Many commentators have speculated on the origins of the poorer residents of the remote hollows of
the Ragged Mountains. Most have suggested that their ancestors were English indentured servants.
Another origin story, popularized in the late nineteenth and early twentieth century, persists to this day.
In this account, the people of the Ragged Mountains were descended from Hessian soldiers interned in
Albemarle County during the American Revolution. At war’s end, they allegedly fled in large numbers to
nearby mountain hollows rather than return to Germany.
The Ragged Mountain people may have had some German ancestry, but probably not to as great an
extent as is sometimes claimed. In 1937, one University of Virginia professor even declared that two
hundred German deserters from the Albemarle Barracks settled in the Ragged Mountains. The most
exaggerated version of the story appeared in 1912 in an illustrated article in the New York Times, which
repeatedly referred to the residents of the mountainous area that “knocks at the back door” of the
University of Virginia as “the lost Hessians.”

Plate 196. New York Times, 31 May 1912

Charlottesville attorney and judge R.T.W. Duke was moved to challenge this account in a long letter to
the Times editor: “Of late months more absolute nonsense has been written about the Ragged
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Mountains of Albemarle County, Virginia, than is contained in ‘Alice in Wonderland.’” He denied the
Hessian origin of the Sprouses, based on an English Bible in their family, and wrote that, “of the Hessians
who remained, it is said, only one family, known as Thackers, can be traced, and they are eminently
worthy and respectable people.” As Duke noted, the other Ragged Mountain surnames were exclusively
English. An obituary in 1935 adds to the confusion. It cited the Hessian ancestry of Elizabeth Sprouse
Gibson, a ballad singer visited by the English folksong collector Cecil Sharp. The Hessian origin issue is
worthy of further study.
As a University of Virginia survey of Ragged Mountain people in 1911 stated, most of the people in this
section “are included under but two surnames.” Census and other records make clear that those two
surnames were Sprouse and Gibson. From their first arrival in the county at the end of the eighteenth
century, Sprouses and Gibsons had been marrying each other. The intricate web of intermarriage is
apparent today, when a descendant said, “My grandmother was a Sprouse-Gibson,” rather than using a
single surname. In the county in 1870 there were 130 people with the surname Sprouse and over 100
with the surname Gibson. For generations the Sprouses and Gibsons occupied a six-mile arc of the ridge
of the Ragged Mountains from Israel Mountain near Batesville to the Study Area and adjacent hollows,
including those at the end of present Poorhouse Road.
Reputation
It needs to be emphasized that the “Ragged Mountain people” discussed in this report were only one
element of the population of the Ragged Mountains, even of the easternmost section. Many
commentators over the years were careful to state that one particular class had distorted the
perception of the area’s population as a whole. It was also frequently noted that this class presented a
striking contrast to the nearby town and its university. Barbarism lay at the very gates of civilization.
Would so much ink have been spilled describing the Ragged Mountain people if they had lived far away
in a secluded hollow of the Blue Ridge?
The adjectives used to depict the Ragged Mountain people from the time of Edgar Allan Poe to the
1920s included: aberrant, anemic, backward, barbaric, defective, degraded, degenerate, depraved,
fierce, ignorant, lazy, primitive, promiscuous, savage, shiftless, superstitious, thriftless, uncivilized,
uncouth, uncultured, unlearned, unique, wild, worthless, and wretched. Typical of most portraits of the
Ragged Mountain people was the disquisition in the Daily Progress in 1897, at the time of Bud
Houchens’s murder trial. The author, probably owner-editor James H. Lindsay, mentioned dwellings
that were unchanged from those that Philena Carkin had described thirty years earlier: rickety one-room
log cabins with unglazed windows, their yards filled with strutting chickens and emaciated vermininfested dogs.

In seeming denial of reasonable expectations of harmony this beautiful spot of country is largely
populated by a shiftless, thriftless population.... Though centuries of civilization have marched
with aggressive step over the fair face of our land, they have from some unexplained cause left
this section but little changed. The people are painfully primitive in their homes, their dress,
their manners, and their intelligence.
Occasional commentary continued in this vein until 1912, when An Investigation of Conditions in the
Ragged Mountains of Virginia was published. Eight members of the university’s Civic Club--undergraduates, graduate students, and two professors---had made an in-depth study of the
population, with a particular focus on the “the degenerate type---whose social and moral condition have
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given to the Ragged Mountain people as a whole an unjust and unmerited reproach.” In more than
twenty pages, they catalogued their wretched dwellings, their poor health, and their moral degradation.
They found them living “in a practically separate community... vastly more backward, in greater poverty
and moral darkness than its neighbors.” This group “seems to keep almost entirely aloof from the
people who live about it, and resists practically all efforts to improve its condition.” Thus, an inevitable
process of degeneration persisted. “No new blood comes in to strengthen the race, as the people are
very clannish and marry among themselves rather than go outside their district."
The authors wrote that, limited by time, they were unable to learn what conditions in environment or
heredity “produced the falling off in the physical and moral tone of the people.” This reticence is
surprising, given the presence on the faculty of enthusiastic eugenicist Harvey E. Jordan. With the
proximity of both the “defectives” of the Ragged Mountains and the FFVs at the other end of the
spectrum, he considered the area a prime spot for eugenics research and may even have instigated the
Civic Club investigation. In any case, the belief that heredity determined physical and moral defects was
soon to prevail and the University of Virginia became a stronghold of the eugenics movement.
Repercussions from the Civic Club report spread widely, even into literary circles. Harriet T. Comstock
said that her 1913 novel A Son of the Hills was set in the Ragged Mountains, a “fertile field with their
primitive people,” and that her hero, Sandy Morley, was inspired by Samuel Miller of Miller School fame,
who grew up on the Batesville side of the Ragged Mountains. One New Orleans writer in 1912 was so
carried away by news of the Civic Club’s study that he inaccurately claimed the setting of John Fox, Jr.’s
hugely popular Trail of the Lonesome Pine (1908) was the Ragged Mountains.
In the first part of the twentieth century many tried to answer the questions of why the Ragged
Mountain people were in such a sorry state and what could be done to improve their lot. The author4 of
the illustrated article in the New York Times in 1912 seems to have been a hereditarian, for he attributed
the moral failings of the people to their Hessian forebears; he offered no solutions. For University of
Virginia professor William Thornton, writing in 1909, isolation was the cause and better roads were the
answer. Without them, the efforts of missionaries and schoolteachers were “like trying to teach the
blind fishes in the Mammoth Cave to see.”
Anne Frayser and the other missionaries to the Ragged Mountains would certainly not have agreed.
They pursued their work at Good Shepherd and other missions for decades, and left a record of the
Ragged Mountain people that showed they were not universally stigmatized. Their descriptions
included adjectives like big-hearted, fearless, kind, proud, reserved, sensitive, shy, simple-hearted.
Today, the Ragged Mountain people are largely forgotten and the only remaining association with the
area known as the Ragged Mountains is the name of Edgar Allan Poe.

African American Presence
Reuben Maury and the Wheeler family, the two principal landowners in the Study Area in the
antebellum period, were slaveholders: 50 to 60 slaves in the case of Maury and 13 to 18 owned by
Joshua Wheeler’s widow, Mary, and daughter-in-law Rebecca Wheeler. It is unlikely, however, that any
of their slaves lived within the Study Area, since the centers of operations for their plantations were
outside its boundaries. The extended Mayo family to the north, on land that is now the Ragged
4

The anonymous author was probably M. R. Cochrane, who in 1916 published a story with elements similar to the
Times article (“A Ragged Mountain Romance,” Adventure 13, no. 1, 131-138).

328 | P a g e

Mountain Natural Area, owned 10 to 20 slaves. The poorer residents in the neighborhood (Dudleys,
Gibsons, Sprouses) owned no human property.
There were a number of free people of color in the area as well. A mixed-race family with connections
to Monticello lived on Moores Creek in the vicinity of Pollock’s mill. Stephen Hughes, a white man, freed
his children by his slave Chana in 1798. One of them was the mother-in-law of Madison Hemings of
Monticello. Another, Hastings Hughes, owned forty acres and was planning to build a mill. The whole
family sold their property in the 1820s and moved to southern Ohio, to the same community Hemings
joined a few years later.
The Battles family, one of the more prominent free black families in the county, farmed almost 80 acres
just north of the Study Area on land now part of Camp Holiday Trails. Carpenter Robert Battles
purchased the land in 1825 and records indicate that his farm was a haven for members of an extended
family until the 1850s.
For most of the nineteenth century, the free black Shelton family lived just south of the Study Area on
land purchased by Anthony Shelton, a carpenter who seems to have worked at Pollock’s mill.
In the decades after the Civil War, a number of African American families---like the Carters, Jacksons,
and Walkers---lived in the area, often along the railroad, and a good many were landowners. Two Carter
sisters were important witnesses during the 1897 murder trial of Bud Houchens. The black population
was sufficient to support two public schools, one near the Shelton land and one near the former Battles
land.

Some Individuals.
Charles Barnett (c1846-1903+):
Charles Barnett was a “very formidable” character who possibly lived within the Study Area.5
His parents were Charles Barnett, a deaf and dumb carpenter, and Sarah Langford Barnett. He
and his wife, Sarah Jane Dobbs, had seven children; their oldest son, Charles, was severely
disabled. In 1880 the Barnetts were renting fifty acres of mostly woodland near Matthew
Maury. They had a milk cow, a horse, a hog, and chickens, and raised two acres (30 bushels) of
corn. Barnett cut ten cords of wood, while also working as a farm laborer, probably for the
Maurys.
Charles Barnett had one of the worst reputations of any of the Ragged Mountain people in
1900, when Anne Frayser arrived to bring the Gospel to the area. Everyone warned her to stay
away from “that band of lawless folks.” Nevertheless she climbed the serpentine path up to the
cabin at the top of a ridge. She described the one-room log dwelling, 12 by 15 feet with a leanto kitchen, with almost no furniture, its walls covered with illustrated newspapers (Jane Barnett
was the only literate member of the family in 1900).

Censuses and Anne Frayser’s descriptions suggest that he lived high on a ridge on the west side of present Route
29 and not far from Hickory Hill and Pollock’s Mill, possibly on Parcel 75-11 or 75-64. The close association
between the Barnetts and the Houchenses, who lived just north on what became the city reservoir property, supports
this speculation.
5
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Frayser raised funds to purchase an invalid’s chair for the crippled son who, at age thirty-five,
could now be brought off the mountain for the first time in his life. The whole family attended a
Baptist revival at Cedar Grove, where Charles Barnett made a scene and had to be arrested. But
it seems that, while Frayser had some rather hair-raising experiences in her encounters with
him, she counted him among her successes.

Robert Battles (c1771-1835)
Robert Battles, a member of a prominent Albemarle County free black family, was a successful
carpenter, brickmaker, farmer, and property owner. He and his first wife, Nancy Bowles, had
five children; two of his sons were also woodworkers. In 1816 he purchased, and presumably
lived on, an almost 18-acre parcel on present West Main Street in Charlottesville. His life
changed significantly in 1825, when he sold his town property--at a considerable profit, married
Martha A. R. Butler, and bought a farm in the Ragged Mountains, located on what is now the
northern portion of Camp Holiday Trails, below the reservoir.
Through his marriages and those of his sons, Robert Battles was connected a number of notable
free black families---Barnett, Bowles, Butler, Coram, Farrar/Farrow, and Foster among them.
The historical records suggest that the Battles farm in a remote hollow of the Ragged Mountains
was a stronghold for a number of African American households until the 1850s.
When Robert Battles died in 1835, his estate included a mirror, silver spoons and China plates,
and a McCormick plow. His next-door neighbor, Austin Goodwin, bought the farm from
Battles’s son and widow in 1840 and 1850.
As conditions for free blacks in Virginia deteriorated through the nineteenth century, many
families left Albemarle County for Ohio and beyond. Robert and Nancy Battles’s children began
dispersing early. Their son Wyatt and daughters Keziah Coram and Eliza Foster were in Ohio by
1830. Their son Robert Battles, Jr., went north in the early 1850s, stopping briefly in Ohio, and
moving on to Michigan. At least two of his sons served in a Michigan regiment of the US
Colored Infantry in the Civil War. Elijah Battles was the only child of Robert and Nancy Battles to
remain in Albemarle County.

William Dudley (c1815-1902)
William Dudley, who owned Parcel 75-2D (and the adjoining Wheeler-Kilby plantation) for
fifteen years, was a member of the third largest family in the Ragged Mountains; only the
Sprouses and Gibsons outnumbered them. While the prevailing reputation of the Dudley clan
was no better than that of the Sprouse-Gibsons, William Dudley stood out from the rest of the
clan, remembered at his death as “a prominent and unique character.” He was energetic in his
pursuit of land, buying, selling, and mortgaging property over decades. By the end of his life he
owned over a thousand acres adjacent to the Study Area. Yet it seems that he never was a
slaveholder.
Called the “Patriarch of Albemarle Democrats” in his obituary, he was “beloved by the
inhabitants of the Ragged Mountains and as a Democratic politician wielded great influence for
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his party’s good in that section.” He had an “inordinate love of cock fighting” and “raised the
finest game chickens in the State.”
William and Sarah Goodwin Dudley had six children. Their oldest son, William Lewis Dudley,
married into the Maury family and was for many years foreman of buildings and grounds at the
University of Virginia. Another son, Samuel Dudley, served two terms as sergeant of the city of
Charlottesville. William and Sarah Dudley also raised their motherless granddaughter, Adeline
Emma Harlow, who was the mother of Carrie Buck, the first Virginian to undergo enforced
sterilization.

Rebecca Pollock Wheeler Kilby (c1824-1904):
Rebecca Pollock was the daughter of landowner and local mill operator John Pollock and his wife
Virginia. About 1840 she married into the neighboring Wheeler family, large landholders to the
south of the Study Area, including its parcels 75-2D and 75-11. She and her husband, Joshua N.
Wheeler (c1814-1858), may have at first lived in the still-surviving brick house on the east side
of Moores Creek, sometimes known as the Wheeler-Dudley house. By mid-century they had
moved to a house on the other side of the creek, which they called Mountain Retreat. After the
death of her husband, Rebecca married Thompson A. Kilby. Widowed in the 1870s, she sold her
347-acre plantation to a neighbor, William Dudley; it later became the county poor farm.
Rebecca Wheeler Kilby was a prominent figure in the area, “one of the most active women--mentally and physically---in all the State” according to her obituary. For decades from the 1840s
she taught poor white children from the Ragged Mountain hollows, at one time in a log house in
her yard. Mary Rawlings, in The Albemarle of Other Days (1925), noted that, “as the only
woman of education within their radius, Mrs. Wheeler attained great influence among the
mountain people – at times of marriage, birth and death, she was invariably sent for.”
A story among her descendants stated that Edgar Allan Poe would visit her home when he took
his walks in the Ragged Mountains. As she would have been a young child when Poe was a
University of Virginia student in 1826, the visits were probably made to the home of her father
or father-in-law.

Edward Kirby (c1834-bf 1910)
Edward Kirby, the son of William and Nancy Kirby, lived near the Hickory Hill railroad station
with his wife, Sally Kirby. Their daughter, Elizabeth, married Tucker Gibson. Listed as a railroad
hand in 1860, Kirby had a farm of about thirty acres by 1880, with a milk cow, two hogs, ten
apple trees, and five acres in corn. In the census of 1900, his occupation was listed as “trader.”
Kirby enlisted in the 46th Virginia infantry regiment in July 1861, his height noted as six feet two
inches. Although he was discharged the next year because of heart disease, he lived another
forty or fifty years and remained in the memories of the University of Virginia students who
taught Sunday school at Cedar Grove in the 1880s. One used to walk “up the railroad” with
Kirby after the service.
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Called as a witness in the murder trial of Bud Houchens in 1897, Kirby was referred to in the
Daily Progress as “a sort of patriarch among these people.” When Episcopal mission worker
Anne Frayser arrived three years later, he made a strong impression on her. She described him
“with long flowing beard and patriarchal in appearance, carrying his eighty [sic] years with an
elastic tread and a rugged frame, leading the simple life.” She wrote that “he often trudged six
miles twice a week (regardless of the weather) to Charlottesville to sell his little bundles of lightwood, and walnut and hickory-nut kernels from which he realized enough for many of his wants.
He was a familiar figure on the streets.” She once met him downtown and shook his hand,
which he held, saying that no one else would do this: “‘They will do it in the mountains---but
somehows they never knows old Kirby, the nut seller, in town when they meets him on the
street. Somehow or another they seems shamed fer to speak.’” In Frayser’s estimation, he was
“truly a good man.”

Albert J. Sprouse (c1856-1923)
Albert Sprouse, who owned and lived on Parcel 75-2C, was the son of Albert and Elizabeth
(Betsy) Gibson Sprouse. He grew up in a community of Sprouses and Gibsons at the end of
present Poorhouse Road, known in the early twentieth century as Sprouse’s Hollow. By 1880 he
had married and moved up the ridge to Parcel 75-2C, where his aunt and uncle (Catherine and
John Sprouse) had lived. In 1893, he completed securing title to the full 29.2 acres.
Sprouse became the principal merchant in the southern section of the Study Area and its
neighborhood. In 1982, when a stretch of US Route 29 was surveyed by a University of Virginia
architecture student, Sprouse’s store on the “mountain road” on the ridge was still
remembered. Besides selling from the store on his own property, he made deliveries
throughout the area. In October 1923, having collected a load of groceries in Charlottesville, he
drove his wagon across the tracks at Bailey’s crossing seven miles south of town and was struck
by a northbound train. The wagon was demolished and Sprouse and his two horses were killed.
Albert Sprouse was married four times. His second wife was Betty Houchens, his widowed
neighbor to the north. He appeared as a witness for her son Bud Houchens at the murder trial
of 1897. Subsequent step-family relations were evidently strained, as suggested by the affray of
1913, when Sprouse and his sons were on opposite sides in a violent fight with his stepson
Thomas E. Houchens. Albert Sprouse was buried in the Sprouse-Gibson graveyard which can still
be seen at the end of Poorhouse Road; there are no visible inscriptions on the stones.

Burwell Sprouse (c1850-1915)
Burwell Sprouse, a central figure in the Ragged Mountain story, grew up on Parcel 75-2C and,
for the last decade of his life, he owned and lived on Parcel 75-11. He was the son of John and
Catherine Sprouse.6 According to the 1860 census, Burwell Sprouse and his siblings attended
school, almost certainly the one led by Rebecca Wheeler in the Moores Creek valley below their
6

They may have been from two separate Sprouse lines. A Daily Progress article of 1900 detailed a family tree for
John Sprouse that went back to Pennsylvania in the late seventeenth century, with his father arriving in Albemarle
County from Culpeper County in the 1790s. Catherine Sprouse’s forebears came to Albemarle from Fluvanna
County by the 1780s.
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home. He spent three years working for the railroad but was primarily a farm worker, for the
Maury and other families. He then became a farmer on his own account, first as a tenant, and,
after 1905, as a truck farmer on his own thirty-six acres.
Burwell Sprouse was instrumental in bringing both a school and a church to the Hickory Hill
community. He had the assistance of Matthew F. Maury, a man far above him in the economic
and social scale, whom he considered a personal friend. Sprouse dug the foundations of both
buildings and continued as caretaker for Good Shepherd Episcopal church, without pay.
Whether attending the Sunday schools at Cedar Grove or the Episcopal mission, he was
remembered for his love of quoting Scripture “from a well-stored memory, and the 51st Psalm
seemed to be his favorite.”
Sprouse and his wife, his first cousin Ann Eliza Gibson, had ten children. Their lives were marked
by trials and tragedies. His father was killed in the Civil War when he was still a boy. Two of
their sons were severely disabled, labeled as “idiots” in the census. At least three of the
Sprouses’ children predeceased them. Their “bright” and devout daughter Lilla died in her
twenties, after years of suffering from something akin to juvenile arthritis, which developed into
tuberculosis. She needed an operation and spent time in the Catawba Sanitorium near
Roanoke, the first in Virginia. After leaving the area, mission worker Anne Frayser kept in touch
with the Sprouses through Lilla, who told her of “the condition to which they were reduced in
consequence of the efforts her father had put forth to save her life and to make it more
tolerable.”
The Sprouses’ son James also died of tuberculosis, at the age of thirty. Realizing that “the
Ragged Mountains could not satisfy his desire to improve himself,” he had gone to West Virginia
where he rose to be an engineer in a lumber camp. The wages he saved enabled him to buy the
farm for his father.
Anne Frayser, who made numerous visits to Burwell Sprouse’s home, described his weatherbeaten face and “keen hawk-like, searching eyes.” “His shining countenance proclaimed an
honest, fearless spirit.” He was a “genuinely good man, loving church work, rearing his children
to the best of his ability.”
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Figure 23. Cultural Resources of Hedgerow.
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Table 17. List of Archaeological Sites Identified, keyed to map.
Inventory # Name of Resource
HRC-001

Lewis Family Farm/Cultivation Complex

HRC-002

Lewis Family Home, Tract 75-64

HRC-003

Lewis Family Barn/Dairy, Tract 75-64

HRC-004

Lewis Family Spring House, Tract 75-64

HRC-005

Unidentified Pier Structure, Tract 75-64

HRC-006

Organized Stone Scatter, possible 19th c foundation

HRC-007

Rock Quarry / Borrow Pit

HRC-009

Projectile Point - Halifax (Middle Archaic)

HRC-010

Knife - Bare Island/Rappahanock (Late Archaic)

HRC-011

Farm Complex/Cultivation Area 1 and poss structure northeast hilltop clearing

HRC-012

Farm Complex/Cultivation Area 2 Tract 75-11, northwest hilltop clearing and
structures

HRC-013

Farm Complex/Cultivation Area 3 Tract 75-11, south valley clearings and
structures

HRC-014

Homesite, northeast ridgeline

HRC-015

Remains of stone wall

HRC-016

Projectile Point - Poss Palmer (Baby) (Early Archaic)

HRC-017

Perforator - Expended Type unid - poss. Rossville (Woodland)

HRC-018

Farm Complex

HRC-020

Sprouse Family Homestead

HRC-021

Sprouse Residence (Possible)

HRC-022

Sprouse Structure #2

HRC-023

Sprouse Structure #3

HRC-024

Sprouse Structure #4

HRC-025

Large Borrow Pit

HRC-026

Orchard, hilltop and slopes

HRC-027

Possible Cemetery / Homesite - daffodils, wintercreeper, etc.

HRC-028

Possible Farm Outbuilding

HRC-030

Farming Activity Area (Sprouse, Other??)

HRC-031

Small Barn (s), and fenced enclosure along old Road, north of south meadow

HRC-032

Large Pasture area, abandoned 1990's

HRC-033

Large Cultivation area, Hay
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HRC-034

Cultivation area, 2 parallel rectilinear fields, and associated structure

HRC-035

Large Barn adjoining west margin of the Sprouse Homestead Access Driveway

HRC-036

Possible Rock Shelter #1

HRC-037

Possible Rock Shelter #2

HRC-038

Unid Poss Structure - preponderance of exotic species

E1

Common Pear (Pyrus communis) near possible homesite

E2

Peach (Prunus persica) in conjunction with orchard

E3

Poet's Narcissus (Narcissus poeticus) at possible cemetery/home site

E4

Possible Property Line Tree - Old Chestnut Oak (Quercus montana)

E5

Possible 18th Century Patent Line Tree - Old Growth Red Oak (Quercus rubra)
along "Mountaintop Road" - 62" d.b.h.

E6

Possible 18th Century Patent Line Tree - Old Growth So. Red Oak (Quercus
falcata) along "Mountaintop Road" - 53.7" d.b.h.

E7

Relatively large specimen of American Chestnut (Castanea dentata), with
blight, near trail ~60 - 70' tall

E8

Possible Old Field / Property Line Oak Tree (1937 Aerial Imagery detection)

E9

Garden variety Iris at Homesite

E10

Peach (Prunus persica) in conjunction with large flatrock on hilltop
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Description of Historic Resources
To the trained eye the landscape of any part of the
Ragged Mountains is as much a display of human
activity as it is a wild space. While the presumptive
experience on the land today is one of stepping
into a natural world teaming with wildlife, there
are a multitude of hidden and obvious clues that
can illuminate the heavy land use of the past.
Where there were once livestock pens, pastures,
crop fields, stores, houses, and barns, there are
now forests. It is true, their rather rudimentary
construction and utilization of local stone obscures
them in the land now. Their remains are being
delivered into the landscape by way of weathering,
gravity, time, and the activity of fungi, flora, and
fauna. If they managed to escape the fires and
demolitions that destroyed them, the timbers of
the structures scattered about the property are
now topsoil. The nails that associated with them,
when used, form an artifact scatter around each
site (in some places visible on the surface). When a
metal roof or stove could be afforded (beyond
wood shingles or a fire place), remains can be
found on the surface, if buried beneath vines and
herbs. Broken bottles, jugs, and a vast assortment
of household items and farm goods may be found
in nearly every flat bottom, in every stream, and
along every ridge top. Even the steep slopes harbor
stone foundation walls. Growth patterns indicate
Plate 197. Historian, Lucia Stanton, peers out the front door
of the two-story farm house of the Lewis Family. The house
the youth of the forest, and allows one to imagine
was lost to fire in 1937, and the forest has reclaimed all but
their way into the past – out into the open pasture
its stone.
of hilltop or hillside, with views across the valley to
Dudley Mountain. Terraces indicate massive orchard operations were undertaken at various points in
time, and the last remains of old peach and apple trees are scattered about. A few unreasonably large
trees grow along old patent lines, boasting their old growth characteristics and pride in being the last of
what was likely a remarkable early 18th century forest. Farm complexes representing every century since
the first settlers arrived in the region may be found in more or less obvious patterns on the land.
Crisscrossing all the archaeological sites and forming a complex web are all the paths, roads, and berms
associated with each time period. Some, such as the ridgetop roads, were likely reused during each time
period. But the density and variety in the pathways evident in LIDAR imagery spells a story of continuous
change, change in ownership, land use goals, and technologies.
During the survey effort we were able to document some of the more obvious features and gave priority
to those that may further illuminate those mentioned in the History section above, and those that are
338 | P a g e

also likely to be interpreted to visitors to the property. Many dozens were passed over, due to lack of
time and resources. Included are a curious lot – those potential temporary occupation sites where one
may have erected a makeshift cabin or hut, perhaps not different from that described by Stanton above,
“rickety one-room log cabins with unglazed windows”. Such shacks would leave very little trace in the
archaeological record, much like the 18th century cabins of enslaved Africans that worked the wheat and
tobacco fields of nearby plantations. Wood and daub construction create a structure with no footprint,
and save for the array of artifacts associated with the structure, the site would never be found. Such is
likely the case in the Ragged Mountains, as the historic record indicates that semi-nomadic, homeless,
or otherwise squatting or temporary residents moved about the hollows during the 19th-early 20th
centuries. With that said, the sites documented and described below are biased. They represent the
better off, most successful, and well-heeled operations in the study area – those that left a substantial
lasting architectural footprint. Because of this bias, we are likely missing an important part of the story –
that of the poorest people to live in the Ragged Mountains, and that of those who suffered the most
discrimination and prejudice at the hand of Charlottesville’s privileged class.
In addition to omitting obscure physical features in the landscape from our inventory, dozens of
vegetative anomalies that are likely related to post-Coumbian human activity were passed over. They
were noticed, but the spectrum of confusion they presented made them unreasonable to investigate
within this survey effort. Were one to assume the task, one could reconstruct every decade of land use
in this study area, probably back to the middle 1700’s using the distribution and age of trees and relative
abundance of herbs and cultural flora. It’s all there.
Not only is the list of sites described below quite incomplete, and biased in favor of easily detectable
ground surface patterns, we did not attempt to correlate these sites with those that are described in the
historic record. We leave some of that fun and imagining to the reader, and to future researchers. There
are many intriguing mysteries that emerge from comparing the historic record in this report with the
field observations, and many clues to the hidden stories of the archaeological sites. It is likely that some
would emerge through a deliberate process of synthesizing the field observations and the conclusions
extracted from the written record. But for now, we must leave them as two separate parts, and the pile
of intriguing clues and questions they suggest.
The numerous historic sites that were encountered during the three year survey window were
numbered, in part, in the order they were detected, beginning with “HRC-001”. Within that scheme we
reserved space in the numbering scheme so that sites closely related in space or time could receive
numbers that were not far from each other. This made room for adding discoveries at location during
the ongoing project. This space created gaps in the number list below. Those gaps do not represent sites
that are unreported. The descriptions are organized by tract/area, and are kept brief to remain within
the scope of the project. Because of the preliminary investigative methods employed during this surcey
we refrain from drawing specific conclusions about the potential use and time period of each site unless
there is substantial support for a conclusion in the historic record. We have hypotheses for some of
them, but multivariate archaeological investigations are all that can illuminate temporal, type, and
functional detail for the sites. Precise locations for many of the sites and isolated artifact finds are
omitted from this report to protect them. It is our hope that this cursory inventory of sites will serve as a
launching point for archaeological investigations in the future.
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PARCELS 75-64 AND 75-47
HRC-001. Lewis Family Farm/Cultivation Complex (Tracts 75-64, 75-47)
The historic record provides a great amount of detail for the purchase, use, and subsequent
abandonment of a short-lived domestic complex in the central hollow of tract 75-64. Griffith and
Elizabeth Lewis, who had emigrated from Wales in 1908, established a farm here in 1913, and upon
which they erected a 6-room farmhouse and operated a dairy. Mr. Lewis died in 1918, and the property
was sold in 1923. In 1937 the main house was lost to a fire, and from that point on forest succession
began reclaiming the open pastures and crop fields in the valley below, as well as the smaller
outbuildings associated with the main house. Three of these are illustrated below.
HRC-002. Lewis Family Home (Tract 75-64). Ca. 1918-1937.

Figure 24. Plan View Illustration of “The Lewis Farm House” site.

The historic record makes it clear that the structural remains associated with this site are that of the
Lewis family farm house constructed after 1913, and the same structure that was destroyed by fire in
1937. The home site is positioned in a most curious place in the landscape, in the bottom of a narrow
ravine, and is situated very close to a stream. The stream, in fact, is buried for part of its length to
accommodate a yard, paths, and driveway close to the house. The building was a two story farmhouse
with a stone foundation and walls, the stone being that found in the hollow, proper – naturally occuring
biotite gneiss. The skill of the stone mason is evident in the tight fit of the stones, and also in the lasting
quality of the structure. The original cement used to bind the stones appears to be free of Portland
cement, though some repointing patches of Portland were noted in a couple spots. One wall has interior
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brown coat and finish coat of plaster preserved, and no indication of
exterior finish was evident at the time of survey. Joist pockets in the
foundation walls illuminate some architectural detail and wall openings
indicate the position of windows and doors. The north wall window
opening still has a finished window sill elevation surface. The structural
layout suggests an L-shape, and exterior floor joist pockets on the
northeast side of the structure suggest a substantial porch. Most of the
structure exists as collapsed rubble heaped around the foundation
walls. Some piles are a bit larger than would be expected given the
Plate 198. Lewis Farm House,
walls adjacent to them, and it is possible that some of these may
southwest interior wall, plaster
brown coat scoring, and some top
indicate the presence of a chimney (though no hearth was found, and
coat remains, over stone wall. 04-08wood/coal stove heat is suspected). Paths leading from the primary
2020.
entrances/exits are lined with stone in some places and lead to other
prominent resources in the landscape, including the possible dairy (HRC-003) and spring house (HRC004). The amount of stone walls, strands of stone (pathway margins), and preponderance of garden
variety plants indicate a very active landscape, and heavy initial investment in the place given the short
life of the farm.

Plate 199. Various details from around the site offer clues about the structural details and daily life at the site. The joist pocket
in the picture on the left would have supported part of the front porch at the main entry. The center image shows the strength of
the well-constructed corners of the building, as they stand strong against heavy physical and chemical weathering and the
advance of the forest. The bottle on the left reminds us of the thousands of day-to-day experiences that simply slip into oblivion.
Did the spirit there-in drown a hardship, or is this bottle a remnant of a celebratory evening? Artifacts of the early 20th century
are extremely common on the ground surface around the Lewis home site.
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HRC-003. Lewis Family Barn/Dairy (Tract 75-64) Ca. 1918 – 1930’s.

Figure 25. Plan View Illustration of the hypothesized site of the “Lewis Dairy”.

Plate 200. View across the entry stairs of
stone at the Lewis Dairy. 04-08-2020.

After the passing of Mr. Lewis in 1918, an inventory of
possessions was generated. The list suggests the probability of a
dairy being in operation in close association with the primary
home site. The site hypothesized as being “The Dairy” occurs not
far to the east of the main farm house described prior. Included
in the inventory of possessions were, “1 horse, 2 mules, 5 cows, 3
hogs, a buggy, 3 wagons…” The remains of the structure at this
location has numerous curious architectural features that make it
clear that this is not a typical structure for a barn or house.
Further examination by an architectural historian would shed
light on the nature of the construction and use. The building
presents an odd mix of utility and formality, as if it were intended
for public visit. A well-constructed and rather artful pathway,
retaining wall, and stairs provides access at the north end, while
the south end appears to be open perhaps for material, livestock,
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Plate 201. At the toe-slope of the mountain, sweet birch reclaims the forest at the site of the dairy. The landscape retaining wall
on the lower left once guided the visitor up to the entrance of the building, and the low foundation wall in the upper middle
ground supported a structure whose shape and style is not determined. 04-08-2020.

and equipment access. Significant stove parts, as well as heavy-duty ceramic stove pipe caps are strewn
about the site. Some metal roof material is present as well. Large amounts of broken window glass make
it clear that an archaeologist would be able to locate the window locations of the building. The vast
majority of the timber architectural remains are gone, but a stone foundation, bound by Portland
cement, remain. Impressions in mortar indicate sill plate sizes, and posts were set directly into the stone
wall at the time of construction (their impressions evident in the mortar). The building is set into the
bank of the slope of the mountain, and some excavation was undertaken in order to create a flat terrace
for the structure. The main road leading into the hollow passes just northwest of the entry path, down
an embankment, and a strong spring gurgles from the ground immediately across the old road.

Plate 202. Artifacts scattered about the “dairy” site are a testament to an active use that included function as well as the keeping
of appearances. The clay “pot” chimney cap on the left served as a weather proof smoke and steam vent. The concrete planter
still holds the cultivated roses that were planted nearly a hundred years ago. The remains of windows, fuel containers, and stoves
offer further detail into the day-to-day activity of the site.
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HRC-004. Lewis Family Spring House (Tract 75-64)

Figure 26. Plan View Illustration of the Lewis Springhouse.

Plate 203. View of spring house interior,
looking south. 04-08-2020.

The third structure that we documented as being associated with
the Lewis Family Farm site was a spring house. This small
structure is situated opposite a small stream from the main
house, and it is set into the ground several feet. The walls of the
springhouse are substantial, being of the same construction
material and technique seen in the main farm house. An opening
on one side indicates a doorway, and the amount of stone debris
scattered around the foundation likely indicates that the building
had a second story – perhaps part frame and part stone. Metal
roofing material remains on the ground along one side, and an
iron pipe reaches from some distance upslope, emerging from
beneath a large boulder at a spring head. This pipe extends
beneath/through the southeast foundation wall. The floor of the
interior remains permanently wet today and supports mosses
and lichens, as well as a relatively rare rock fern for the Ragged
Mountains (fragile fern).
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HRC-005. Unidentified Pier Structure (Tract 75-64). Early-middle 20th Century.

Figure 27. This archaeological site hosts a variety of landscape features, but all that remains of the structure are three piers.

This small structure occurs at the junction of several larger landscape pathways and old roads. While it is
on the “Lewis tract”, it is not clear if it associated with the Lewis family, nor do we understand its
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function. It is likely a farm structure, and perhaps even a store, given the multiple terraces that lead to
the building (possible loading docks).
HRC-038. Unid Poss Structure - preponderance of exotic species (Tract 75-64)

Plate 204. View across the flat hilltop at a possible historic homesite. The dominant vegetation are Akebia quinata and Ailanthus
altissima, both non-native invasive species. Unlike many of the other exotic species concentrations in the study area, this one is
isolated, much like an island, and surrounded by mature oak-hickory forests.

This archaeological site is along the southeast ridge of the study area. This hilltop location has an
unusual combination of modified stone and cultural plants, while retaining no obvious architectural
organization or having surficial artifacts such as roofing material, bottles, or other household/farm trash.
The boulder-sized rocks form a heavy ground cover in flat areas, and much like the site at HRC-006
described below, the rocks are covered with a common 19th century garden plant, chocolate-vine
(Akebia). Ailanthus, a highly invasive tree species, is the dominant tree type at the location, but it is
confined to the rock concentration containing Akebia. This coincidence suggests the location was open
to the sky, and free of tree growth, sometime in the last 100 years, as Ailanthus tends not to erupt as a
monoculture in a setting that already has woody vegetation. Our best guess on the function of the site is
that it is the location of small cabin or small barn. The age is undetermined, but likely to be 19th century.
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PARCEL 75-46
HRC-006. Organized Stone Scatter, possible 19th c foundation (Tract 75-46)

Plate 28. This stone scatter (modified stone), in combination with exotic species and an old
road, is a pattern that is repeated at several other locations in the study area.

The stone scatter along the old road at the south ridge top of tract 75-46 is very representative of a
group of archaeological site types at Hedgerow. The rocks are modified, and show some evidence of
organization and stacking. The effect is to further the flattened nature of an otherwise sloped upland.
The other characteristic that is common between this and other examples is the occurrence of an old
road and a preponderance of exotic species, especially chocolate-vine (Akebia quinata). The function of
the site is undetermined, but it is possible that the stone concentration and flattened terrace represent
an 18th-19th century cabin site. No artifacts were observed that could be time-referenced. Indeed, aside
from potential “ecofacts”, modified and organized/stacked stone, and the evidence of the old road, no
other evidence of human activity was present. An alternative hypothesis for these sites could be that
they are the remains of either 1) temporary holding pens for livestock or 2) accumulations of rocks along
the property line in order to clear adjoining pasture (prior to the forest that is present) of its rocks.
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Plate 205. The haphazard arrangement of very large,
fractured boulders, in combination with deep pits, a road
trace, and scattered dry laid stone walls, offer clues to a
not-yet-understood function at this archaeological site.

HRC-007. Rock Quarry / Borrow Pit (Tract 75-46)
This site is situated at the deepest part of the forested
ravine, south of the streamlet draining that ravine, and
in close proximity to an old roadbed connects the
bottom of the ravine to the ridgetop. The site appears
to be a surface quarry where its extractors took
advantage of at-surface bedrock. The activity at the site
resulted in a deep heap of somewhat cavernous
boulders, parts of which are now covered with soil and
vegetation. Some remains of well-built standing walls
of dry laid stone, appear to be integrated in the heap of
boulders in places, adding to the confusion of
interpreting the site. It is unclear how deep the original
disturbance may have been as portions of the site look
like they may be filled excavation pits. No evidence of
activity exists at this location in the historic aerial
images of the last 90 years, and no evidence of drilling
(mechanical nor star-bit hand drill) was found. There
are reports of small mining explorations and ventures
in the Ragged Mountains, and this pit could be the
remains of a fruitless inquiry. No artifacts are present
on site, but given the stability and age of the
surrounding forest, it must predate the early 1900’s.

HRC-015. Remains of stone wall (Tract 75-46)
This strand of dry laid stone occurs in
conjunction with significant rock outcrops on
a south-facing mid-slope. The context is
seemingly inhospitable for any structure,
given the slope and lack of soil, but the
archaeological feature is not a surprise here
in the Ragged Mountains. We have noted low
stone walls in numerous places, often in
association with steep slopes and outcrops,
and suspect they played a role in forming
sheep pens or enclosures for other livestock.
Plate 206. Free-standing, dry-laid walls are a common occurrence
in the Ragged Mountains. They often have two or more sides, with
intact corners, suggesting that they are either enclosures or footings
for temporary/makeshift cabins.
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PARCEL 75-11
Tract 75-11 remains relatively unexplored for its historic cultural resources. This particular tract was
scheduled as the last potential outing focused on cultural resource mapping for this survey. We fell far
beyond the scope prior to that outing and had to forgo field work in this area. But, we can look to
historic aerial imagery, in combination with LIDAR (landshape) imagery and determine some clear
patterns worth noting (and worth exploring in the future). Below you will see three distinct
cultivation/farm areas, all treated as one farm complex on what was likely the residence and farm of
Burwell Sprouse. You will also note a potential homesite that our survey crew passed by on several
occasions. Parcel 75-11 passed through three prominent ownerships, beginning with a patent in 1780
(Micajah Wheeler). By the middle-to-late portion of the 19th century it was under the ownership of the
Maury family. The Maury’s sold the tract to Burwell Sprouse who proceeded to build a home there along
the north edge of the tract on what was called the “mountain road” – undoubtedly either the road we
walked during survey along the mountain top, or the access road that accends the valley to the
mountaintop. The exact location of the Sprouse home is not known. What is clear in the aerial imagery is
that the remains of several structures may be found scattered throughout the tract, including those
described below in the northeast, northwest, central, and southern portions of the parcel.
HRC-018. Farm Complex, including 11-14 (Tract 75-11)
This domestic complex was mapped using the combination of LIDAR and 1937 aerial imagery. The
vegetative cover in the aerial photographs, as well as the good detail in the land-form mapping,
combined to create clearly delineated areas of farm activity. Since the major clearings, cultivated areas,
and structures appear to be all part of the same land parcel, we group them first as a farm “complex”,
and recognize that further detail in interpretation and even time period affiliation may be had with field
work and further consideration of the historic record. This tract has a long history of settlement,
farming, and occupation, probably beginning in the 1780’s.
HRC-011. Farm Complex/Cultivation Area 1, possible structure northeast hilltop clearing (Tract 75-11)
This cultivation area is indicated by the correlation of 1937 aerial imagery and LIDAR, and includes open
space free of forest in 1937, old roads, and the home-site described below as HRC-014. This particular
area harbors structural remains that are, at best, rudimentary and simple. They are likely to belong to
the home of some other individual besides Burwell Sprouse (possibly Charles Barnett).
HRC-012. Farm Complex/Cultivation Area 2, northwest hilltop clearing and structures (Tract 75-11)
This cultivation area is indicated by the correlation of 1937 aerial imagery and LIDAR, and includes open
space (1937) free of forest on the broad round hilltop, terraces, old roads, and possible structures. The
structures appear as rectilinear features in both the 1937 images and LIDAR. The primary road that
navigates the north side of this mountaintop could be what is referred to as the “mountain road” in
Burwell Sprouse’s 1914 will. His home is described in the same paragraph of the will as being along that
road, and so it is entirely possible that the interesting features visible in LIDAR on the upper south side
of this hilltop area represent all that remains of that structure. But if the “mountain road” is a road
leading to the mountaintop, rather than being upon it, the primary Sprouse home could be at the flat
terrace along the substantial road etched into the land in Area 3, HRC-013, described below.
HRC-013. Farm Complex/Cultivation, Area 3, south valley clearings and structures (Tract 75-11)
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This cultivation area is indicated by the correlation of 1937 aerial imagery and LIDAR, and includes open
space free of forest in 1937, as well as thicket edges, woodlands, and a complex of terraces, a possible
pond dam, creek crossings, old roads and paths, and possible structures. The structures appear as
rectilinear features in both the 1937 images and LIDAR, each associated with the primary road (possibly
the “Mountain Road”) that climbs the slope. This particular area likely hosts the primary archaeological
remains of any farm activity that took place during the period of 1780 – 1905 (Wheeler and Maury
farms).

HRC-014. Home-site, possibly that of Charles Barnett,
northeast ridgeline (Tract 75-11)
Evidence of occupation includes stone rubble/ruins, and
cultivated garden species, including Iris. Not far to the west is
a tree (Quercus falcata) of remarkable stature, exceeding 100
feet in height with a d.b.h. of 53.7 inches. The same tree has
no lower limb scars and a long, thick, and straight trunk,
indicating it did not grow and mature surrounded by pasture,
but possibly in a forest of trees of similar stature. This tree is
potentially an old growth remnant (ca.18th c.), and may be
associated with the property corner marker of the James
Lewis Tract of 1779 (VGB 42 pg 532-3).
The stone remains could be those of the 12’ x 15’ cabin of the
infamous Charles Barnett (and if not this site, another
somewhere along the ridge). See Lucia Stanton’s description
of this character, as well as the description of the inside of
Plate 207. Several peach trees were found along
the tiny cabin he and his wife, Jane, lived in, in the “Some
the ridgetops. These are likely associated with
Individuals” part of the History section. The other possible
home gardens as well as an orchard at the west
archaeological site for the Barnett cabin is at the large rock
end of the study area. This one grows near HRC014, the possible homesite of Charles Barnett.
outcrop immediately to the northeast. While no architectural
remains were found there, various cultural plants, including a peach tree in full fruit, were found
scattered about the site. The close proximity of the fruit tree to the structure just described probably
means they are related.
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PARCELS 75-2C, 2C1, 2D
HRC-020. Sprouse Family Homestead (Tracts 752C, 2C1, 2D)
The history of this trio of parcels is rather
complicated, as the remains on the ground
today suggest an integrated farm landscape that
spans them all, despite having clearly different
lineages of ownership and relations. The parcels
of 75-2C and 2C1 are described in the historic
record as having the longest continuous stretch
of human occupation in the study area. Similar
to parcel 75-11, this portion of the land was
purchased by William Gooch in the late 18th
Plate 208. A view southwest from structure HRC-021, across the
site for HRC-022, in the heart of “Sprouse Hollow”. The tall tulip century as part of a much larger tract (~600
acres). The property was called “Little Egypt” at
trees create an illusion of forest permanence. This view held
multiple structures, wagons, cars, fields, gardens, and lawns 100
the time, and the historic record provides
years ago. The dividing line between parcels 75-2C and 75-2D is
enough insight to confirm that a tenant by the
near the dark shadow line of the shrub colony in the center of the
image.
name of “Old Mary Sprouse” wished, in 1817, to
“continue” as a tenant on the small bit of land that is 75-2C, 2C1 on
the top of the mountain. This small duet of tracts was rather
remote, being a bulge of land on the east edge of the 600 acre
Little Egypt plantation, and the Gooch’s were having difficulties
renting the land due to its rugged character. Apparently, Mary
Sprouse persisted, and a long history of Sprouse family occupation
and ownership followed, spanning the 19th century and early part
of the 20th century, to about 1936. 1937 aerial imagery shows that
many of the structures still stood, and the open pastures, fields,
and lawns remain over a great part of the parcels in that imagery.
This “Homestead” is a complex one, and the landscape is covered
with a matrix of archaeological remains that likely represent
everything from the late 18th early 19th century cabin of “Old Mary
Sprouse” to the early 20th century store of Albert Sprouse.
Plate 209. The remains of an early 20th
century automobile are wedged in the
stream bank in the center of the Sprouse
Farm Complex.

There are remains of multiple structures, orchards, and primary
and secondary roads and paths. Artifacts litter the ground,
particularly along the stream that drains the parcel. These artifacts
span a spectrum of simple to complex, from nails and stove parts to bricks and mortar, from farm
equipment and automobiles discarded in ravines, to the escaped garden variety plants littering the
valley and slopes.
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Plate 210. Household/store items such as
this “Shenango China” divided serving
plate (found embedded in the stream bank)
provide supportive evidence to the historic
record for a very active residential site in
the early part of the 20th century. Items such
as this, as well as the car pictured above,
show the Sprouse family had developed
some means and well-being from farming
the mountain land, and perhaps a life more
comfortable than those of the individuals
and families living in the makeshift cabins
of the remote hollows and ridges to the
east.

While the domestic complex of parcels 75-2C and 75-2C1 flows
seamlessly into 75-2D, the historic record conflicts with that
functional continuity. We are not sure why, but it is clear that a
single, prominent road stretches through all of them to eventually
reach the tight cluster of archaeological sites described as
“Sprouse Structures” below. What’s interesting, however, is that
despite the close nature of these structures, they exist on tracts
that are hypothesized to be of different ownership. Perhaps it is
the case that the Sprouse family/clan was leasing parts of both
adjoining parcels. It is also possible that the structures here
predate the point at which the parcels were divided. The timing of
that division is unclear, and we currently have no firm conclusion
about why the singular farm complex is straddled across a parcel
line that seems to divide two different lines of ownership.
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HRC-021. Sprouse Residence (Tract 75-2C). Undetermined age.

Figure 29. Planview illustration. The remains of this structure are intact enough to see the footprint of the building on the
ground. It may be of early 19th century origin, and occupied until the early 20th century. Possibly associated with “Old Mary
Sprouse” (19th c residence) and/or Albert Sprouse (early 20th c store).

This wood structure has an L-shape evident in its dry laid stone foundation. Whether it was of frame or
log construction is not determined. There may have been a porch off the west side, the evidence for
which is found in collapsed stone piers (particularly near what is likely to be the main entry point to the
building). While artifacts in the creek below the house affirm an occupation of early 20th century, the
structure itself may date to the early part of the 19th century. This house occurs above the others
described below in the landscape, and the vantage point provides a clear view down the valley to where
the land falls at “sliding rock”. This site is prominently positioned by way of over-sight and view shed in
what was an open landscape, nearly free of trees, during the 1800’s.
Immediately west of the hypothesized main entry are small patches of daffodils, still blooming, and a
large colony of the popular Victorian era shrub, Deutzia scabra, grows between the house and the creek
to the north. This structure offers the most substantial architectural remains second only to those at the
Lewis Farm site in the north portion of the study area, and we hypothesize that this building was either
the store operated by Albert Sprouse (noted in the historic record), or the residence of a prominent
family member. Prior to being a store or residence in the late 19th and early 20th centuries it could also
have been the early 19th century home of “Od Mary Sprouse” (though it is off the ridgetop location
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suggested by the historic record, this site is “ridgetop” in its position relative to the rest of the vast
Moores Creek valley below).
HRC-022. Sprouse Structure #2 (Tract 75-2D) Mid 19th-early 20th c.

Figure 30. Planview illustration of architectural remains along the old road bed that leads to the structure described prior
(HRC-021). The parcel line dividing 75-2D from 75-2C stretches between the closely associated structures at HRC-021 and
HRC-022.

The old road bed snakes and winds between numerous landscape and architectural features at this
location. The structure featured here may be the Albert Sprouse store (early 20th c.) mentioned in the
historic record. The building, probably of stick-frame construction on piers, was erected on a flat terrace
that is supported by retaining walls, one holding the hill slope at the location of a cut, and the other
undoubtedly holding the fill dirt from that cut along the south side of the site. An access path, defined
by lines of stone, extends off the west side and connects to an old road. A cement pad, 8’ x 15’, defines a
space within the structural boundary, and large modified/cut stones remain as likely piers that held
parts of the structure. A large heap of collapsed stone on the southeast corner of the building may
suggest the presence of a chimney wall. Across the road to the southeast is a small spring, the source of
which appears to have been maintained and accessible. A spur off the main dirt road extends south
toward the creek. Not far to the east the road passes a flattened area perched high above the road, and
further still the road fords the creek before passing by the stone foundation structure at HRC-021.
Across the creek to the south are the remains of farming/barn equipment, and embedded in the stream
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bank below that is the frame of an old car. The
concentration of structures and artifacts is high
in this vicinity.
HRC-023. Sprouse Structure #3 (Tract 75-2D)
This site is a possible small structure, visible in
1937 aerial imagery, in the primary drainage
valley of “Sprouse hollow”, southwest of
structure HRC-021 and south of Structure HRC022. Some in situ modified stone, as well as
evidence of terracing, is present at the
location, but not enough to determine
approximate size or function for the structure.
Plate 211. HRC-022. The remains of a collapsed chimney or
foundation wall is visible in the center. The concrete pad illustrated It occurs immediately south of the old road bed
above lurks in the shrubby thicket above the rocks. Note the large
leading to the other structures.
cut boulder in the lower right near the orange flag. Rocks of this
stature are positioned in at least two corners of the structure, and
along one side. Possible site of the Albert Sprouse store, early 20 th
c.

HRC-024. Sprouse Structure #4 (Tract 75-2D)
Possible outbuilding visible in 1937 aerial imagery, east of primary drainage valley of “Sprouse Hollow”,
southwest of structures HRC-021 and HRC-022. The road leading to it is visible in LIDAR, and it is the
same road that passes by the other structures, and beyond, southwest, and upslope from HRC-021. The
location has some evidence of structural organization in the stone debris on the ground. The pattern of
modified stone is blurred by collapse as well as the high volume of natural surface stone at the location.
The downslope, north-side of the site is best defined and harbors a line of dry laid stone. No evidence of
a frame structure is present.

Figure 31. LIDAR map showing the
large borrow pit along an old road,
center of image.

HRC-025. Large Soil Borrow Pit (Tract 75-2D)
This archaeological site is visible from a mile in the sky, even today, as
the modification that was rendered upon the landscape left a gaping
scar. Along the west side of the “Sprouse Hollow” road an enormous
apparent excavation was made. This mining of the soil was done near
the early part of the 20th century, as 1937 aerial imagery indicates
that except for this excavation, the surround land was forested.
Enough time had not yet passed to allow forest succession to engulf
the location of the surface excavation. The purpose of the pit is
undetermined, but a couple possibilities include 1) the clay was
mined to construct a dam somewhere along the stream in the
Sprouse hollow, the remains of which are no longer evident, and 2) in
order to have extra soil on hand for the construction of the terraces
needed to support the large orchard just up slope. It’s possible that
the ground was too rocky on those slopes to adequately support fruit
tree planting, and that the problem was solved by hauling wagon
loads of soil from the borrow pit of HRC-025.
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Figure 32. Section of the cultural resources
map showing orchard terrace locations
(yellow stripes) relative to the other Spouse
Farm resources (red dots = sites, orange dots
= isolated artifacts, green dots = cultural
plants, black lines/dots = roads and paths).

HRC-026. Orchard, hilltop and slopes (Tracts 75-2C, 2C1)
The upper slopes in this area have long parallel terraces that
undoubtedly represent the remains of an orchard. Three distinct
groupings of terrace types were noted. One group at the upper
slope and on a westerly aspect north of the hilltop road has the
longest and widest terraces, averaging 100’ long and 15 feet
wide. There are eight terraces there visible in LIDAR imagery,
and all are easily discernable on the landscape today due to their
size. The other two areas have terraces that are narrowly
spaced, undoubtedly to accommodate planting on the steeper
south slopes that harbor them. Both of these areas are south of
the hilltop road, but not far from the west slope orchard. In all
cases the terraces are constructed in parallel lines. While it is
presumed that apple trees were grown here, the only fruit tree
that was observed in association with the terraces was a peach
tree.

HRC-027. Possible Cemetery / “Old Mary Sprouse” home site? (Tract 75-2C1)

Plate 212. The verdant carpet of early forest succession is reclaiming this once open hilltop. The flat open ground has young
growth, cultural plants, and is ideally positioned to be a family cemetery or the early 19 th c. homesite of “Old Mary Sprouse”.
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HRC-027 occurs at the highest point in the study area at about 1,080’ elevation. The hill has a large flat
top and judging by the early successional growth, was maintained as open space even into the latter
part of the 20th century. Perhaps relatives of the Sprouse family maintained this open space in order to
preserve the site’s character. This site maintenance, long after the family owned the property, may
indicate that it is of special value – in particular, it might be a cemetery site. It certainly has some very
unique characteristics, including 360 degree views of the surrounding region. While exotic species such
as wineberry have invaded the abandoned openspace, other non-natives were intentionally planted.
Daffodils grow in clusters about the site, and winter creeper occurs in a couple locations. The
“Mountaintop Road” leads to the hilltop from the east and the west. The base rich soil is beginning to
support components of a Basic Oak-Hickory Forest, including black cohosh and eastern redbud. These
species, and a few others, are supported by relatively deep soils. While rock outcrops are the dominant
landscape feature of most of the ridgelines in the study area, this soft round top appears to have deeper
soils. This would make it suitable for a cemetery, as we well as cultivation. In addition to the “cemetery”
hypothesis, it is possible that the flat hilltop and open canopy indicate a home site. One possibility is
that this could be the home site of the early 1800’s tenant, Mary Sprouse. While the location is a bit
elevated and hard to reach, it seems to be a trend along the high ridge of this part of the Ragged
Mountains to harbor crude cabins and other structures. But the most likely scenario is that she lived in
the stone foundation structure described prior (HRC-021) in
the ravine just south of this flat hilltop. We will remain of
the opinion that it is highly likely that HRC-027 is the old
cemetery referred to in various historic sources. While
there are no grave markers evident on the surface, the
burials could still be there, and the lack of markers could be
due to the originals being constructed of wood planks (a
common practice in the poor communities of Appalachia).
With some careful investigation, the remains of those might
be found. Other non-intrusive subsurface investigation
methods (such as soil resistivity or ground penetrating
radar) would provide conclusive results on whether the site
is a cemetery, and if so, the spacing, orientation, and
frequency of the grave shafts may also be apparent.
Plate213. A daffodil, likely Poet’s narcissus
(Narcissus poeticus) grows at the highest point in
the study area. The flora and the flat terrain on this
hilltop are suggestive of a cemetery or homesite.

HRC-030. Farming Activity Area (Sprouse Family, Other??)
(Tract 75-2D)
This large open space area appears as an open pasture in
the 1937 aerial imagery, and it includes multiple small structures, enclosures, and roads. There is an
area we decided not to include as an official “site” may have landscape features that date to the 18th
century. A berm of particular geometric shape is visible in LIDAR imagery, but barely on the landscape
itself. The curious quality of this feature is that it spans across parcel lines. This may indicate that it
predates modern divisions, and this would place it firmly in the early land patent, middle-to-late 1700’s,
timeframe. Features described in brief below include barns and specific land use areas that are easily
discernable on historical aerial imagery.
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HRC-031. Small Barn and fenced enclosure along old Road, north of the south meadow (Tract 75-2D).
The site of this structure bears evidence of the building in a flat terrace cut into the hill, still-standing
piers/support rocks at the corners of the building, and roads leading to and from it. The building is
visible in historic aerial imagery taken in 1937, but missing from the landscape by 1957.

HRC-032. Large Pasture area, abandoned late 1980's (Tract 75-2D)
This large pasture encompassed most of the south half of parcel 75-2D for the entirety of the 20th
century. In the aerial imagery available, the fields are completely enclosed by fence (shadows from
fence posts are in the imagery), and the fields are maintained as low grassland/pasture. By the 1970’s
some areas begin to exhibit savanna structure, with what is likely brambles, shrubs, and a variety of field
species clustered around larger widely spaced shade trees. By the 1980’s some of these areas had
developed into small thicket woodland islands scattered about the open fields. It is clear in aerial
imagery that the land was abandoned to succession in the late 1980’s, and it now exists as a deeplyshaded thicket woodland dominated by exotic species, vines, and brambles.

Plate 214. HRC-033. The 2 acre hayfield at the south end of the study area provides a glimpse of the deep past, as it has
probably looked much like this since the middle of the 19th century. It has been in hay production for most of that time, and the
exotic grass species present are a testament to that intent. The value of this site should not be lost in its “hay field” status. The
habitat is unique to the park (for birds and pollinators), but the open space structure of the vegetation is also a window into the
prehistoric past of the region when the Monacan Indian Nation farmed the flat terraces of local streams. There is no direct
evidence of that practice in this photograph, but there is a high probability that this very space, beside an immediate tributary to
the Rivanna River, was utilized for the purpose of agricultural production by Monacan Indian Nation relatives.
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HRC-033. Large Cultivation area, Hay (Tract 75-2D)
The flat open field at the south end of the study area (Plate 214) has been maintained in hay production
since the earliest aerial images were taken of the area (1937). No crop production is indicated (typically
visible in linear patterns) in subsequent decades, and judging by the vegetative mix that is present, it
appears to have been free of grazing livestock for most of that time. This particular area and associated
land use is the only portion of the study area that has maintained an open grassland setting for as long
as the historic record will indicate. Indeed, it remains the only open cultural field on the property today.

HRC-034. Cultivation area, 2 parallel rectilinear fields, and associated structure (Tract 75-2D)
These small parallel fields, the path down their center, and the structure associated with them are all
notably visible in aerial imagery from 1937, but are completely gone by 1957. The same can be said for
the barn listed next. The function is not known, but the fields and structure likely functioned together
for some specific type of vegetative production. These are large gardens, or other cultivation areas, with
straight and well-defined edges, and they may be affiliated with activity related to Albemarle County’s
Poor House and Farm. The tract was sold in 1933, and one may presume the land use would have
changed, resulting in the eventual decline and removal of outbuildings mentioned here.
HRC-035. Large Barn adjoining west margin of the Sprouse Homestead Access Driveway (Tract 75-2D)
This barn had a similar timeframe of use as the barn and cultivated areas mentioned prior. That is, it
appears to have been in active use in 1937, and yet completely erased from the landscape by 1957. The
County of Albemarle had sold the land to James Kegley in 1933, and by the late 1950’s any remains of
the structures that supported the late 19th century and early 20th century operations on the land had
been removed. The land encompassing the barns and fields of 75-2D exchanged hands again in 1962 and
1970. Up until that point most of the land would have been used for livestock support and hay
production. After 1970, the only land-use that seemed to remain was the hay harvest in the south field.
The remainder of the landscape is has been engulfed by early forest succession, and a notable
preponderance of exotic species.
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APPENDIX A. Explanation of Study Area Ecoregions 45e, 64c, 66a (excerpts quoted from LEVEL III AND
IV ECOREGIONS OF DELAWARE, MARYLAND, PENNSYLVANIA, VIRGINIA, AND WEST VIRGINIA by Alan J.
Woods, James M. Omernik, Douglas D. Brown. July, 1999. )
“Ecoregion 45e, NORTHERN INNER PIEDMONT, is characteristically underlain by highly deformed and
deeply weathered Cambrian and Proterozoic feldspathic gneiss, schist, and melange. It is intruded by
plutons and is veneered by clay-rich weathering products (i.e. saprolite). Ultisols occur widely and have
developed from residuum; they are typically clay-rich, acid, and relatively low in base saturation. Higher,
more westerly soils have a mesic temperature regime; they contrast with the thermic soils of the Carolina
Slate Belt (45c), Outer Piedmont (45f), and Triassic Uplands (45g).
Streams have silt, sand, gravel, and rubble bottoms materials and bedrock is only occasionally exposed;
overall, streams are more silty and sandy than in the Ridge and Valley (67). Differences in stream gradient
considerably affect fish habitat in the Piedmont (Jenkins and, 1993). Gradients are usually low to
moderate in the Northern Inner Piedmont (45e) and are usually greater than those of the Outer Piedmont
(45f) or the Middle Atlantic Coastal Plain (63).
The potential natural vegetation is mapped as Oak-Hickory-Pine Forest by Kuchler (1964). Dominants
include hickory (Carya spp.), shortleaf pine (Pinus echinata), loblolly pine (Pinus taeda), white oak
(Quercus alba) and post oak (Quercus stellata). The potential natural vegetation is distinct from the
Appalachian Oak Forest of the adjacent Triassic Lowlands (64a), Northern Igneous Ridges (66a), and the
Northern Sedimentary and Metasedimentary Ridges (66b).
Today, loblolly – shortleaf pine forests are common. Dominant land-uses are forestry and agricultural
activity. Urban and suburban areas occur especially in the extreme northeast. ("Good" timber production
areas are more common in the Inner Piedmont (45e) than in the Outer Piedmont (45f) (U.S. Soil
Conservation Service, 1981a). Chestnut oak (Quercus prinus) is abundant on the level and gently sloping
uplands of Ecoregion 45e but becomes less common in the Outer Piedmont (45f) where it is regarded as
an outlier from farther west (Clark and Ware, 1980). Livestock, poultry, and dairy farms occur and corn,
small grain, rye, tobacco, and hay are grown.
The Inner Piedmont (45e) and Outer Piedmont (45f) were separated using topographic, soil temperature,
and geologic rationale. The line between them is transitional and roughly divides more rugged terrain
from less rugged; it also approximates the eastern limit of monadnocks (Terwilliger and Tate, 1994), the
foresters’ line for natural regeneration of loblolly pine (Pinus taeda) (US Soil Conservation Service, 1981a),
the Tallapoosa-Rappahannock lithofacies line (Hack, 1982), and the broad transitional, boundary between
mesic and thermic soils (Marc Crouch, Natural Resources Conservation Service, June, 1998). The Northern
Inner Piedmont (45e) and the Triassic Uplands (45g) line was drawn on the basis of geology and separates
the Triassic sedimentary strata of Ecoregion 45g from the much older, mostly metamorphic rocks of
Ecoregion 45e. The boundary between the Northern Inner Piedmont (45e) and the Blue Ridge Mountains
(66) is based on topography; Ecoregion 66 has far greater relief, steeper slopes, and much higher
elevations than Ecoregion 45e. The Northern Inner Piedmont (45e) extends southward into North
Carolina.”
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“Ecoregion 64c, PIEDMONT UPLANDS, is characterized by rounded hills, low ridges, relative high relief,
and narrow valleys and is underlain by metamorphic rock. Irregular plains and narrow valleys typically
have elevations that often range from about 450 feet to 1,000 feet (137-304 m) and a local relief that is
often 130 feet to 330 feet (40 to 101 m). Ruggedness increases toward the southwest and local relief can
be as much as 590 feet (180 m) adjacent to the incised Susquehanna River. Here gorges containing highgradient streams and waterfalls occur, including Otter Creek, Tucquan Glen, Wildcat Run, Counselman
Run, Kelly Run, Ferncliff Run, and Oakland Run (Geyer and Bolles, 1979, pp. 442-465; Guilday, 1985, p.
19). The Piedmont Uplands (64c) has substantially higher relief than the Triassic Lowlands (64a), Piedmont
Limestone/Dolomite Lowlands (64d), or the Outer Piedmont (45f). Channel gradient is generally
moderate and is greater than that of neighboring ecoregions with less relief; Piedmont fish habitats vary
in relation to gradient (Jenkins and Burkhead, 1993 (1994).
The Fall Zone occurs near the eastern edge of Ecoregion 64c and is characterized by areas of high stream
gradient, exposed bedrock, islands, falls, and a mixture of metamorphic and sedimentary rock. Parts are
suited to many upper Piedmont and montane fishes. The Fall Zone is an ecologic barriers to lowland,
calm-water species. The Great Falls of the Potomac is the largest physical river barrier of natural origin in
Virginia and is insurmountable to fishes at low and normal river levels; it has barred anadromous fishes
from potential spawning grounds and may have curtailed the upstream distribution of Coastal Plain fish
species (Jenkins and Burkhead, 1993 (1994)).
Metamorphic rocks of Lower Paleozoic and Precambrian age underlie the ecoregion and are folded and
faulted; lithology is distinct from the sedimentary rocks of the neighboring Southeastern Plains (65).
Schists of the Wissahickon and Peters Creek formations predominate and Precambrian gneisses are
common in the east. Very resistant quartzite and phyllite of the Chickies, Antietam, and Harpers
formations form the highest areas, the Pigeon Hills and Hellam Hills. Scattered outcrops of very basic
serpentinite also occur.
Deep Ultisols and Inceptisols are common and have developed from residuum. Chester and Glenelg soils
are common. These Ultisols are capable of supporting highly diversified farms, even though they are less
fertile than the soils of Ecoregion 64d. Soils derived from quartzite are commonly stony and are often
forested. Chrome soils from serpentinite occur locally and are low in calcium and high in magnesium,
chromium, and nickel.
Scattered serpentine barrens occur on chrome soils and support a specialized vegetation composed of dry
oak/pine forests (e.g., Quercus marilandica, Q. stellata, Q. velutina, Pinus virginiana), greenbrier (Smilax
rotundifolia), prairie grasses (e.g., Schizachyrium scoparius, Sporobolus heterolepis), and herbs (e.g., Aster
depauperatus, Cerastium arvense var. villossissimum, Talinum teretifolium) (Cuff and others, 1989, p. 56).
Most of these are rare in Pennsylvania and some are threatened, including the prairie dropseed
(Sporobolus heterolepis) (Wiegman, 1985, p. 57). In addition, the buckmoth (Hemileuca maia) occurs only
in the serpentine barrens and is threatened in Pennsylvania (Opler, 1985, p. 88). Pitch pine (Pinus rigida)
is a co-dominant in serpentine barren woodlands and an important component of bluestem-dropseed
savannas; it is found at seven serpentine barren sites in Chester, Delaware, and Lancaster counties. Those
at Nottingham County Park and at Goat Hill State Forest Natural Area are among the largest remaining
barrens in the eastern United States (R. Latham, Department of Geology, University of Pennsylvania,
written communication, 1995). Grazing, quarrying, and suburban development continue to threaten the
remaining barrens (Wiegman, 1985, p. 57) and The Nature Conservancy has given them second-highest
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priority on their state biodiversity conservation agenda (Roger Latham, Department of Geology, University
of Pennsylvania, written communication, 1995).
The potential natural vegetation is mapped as Appalachian Oak Forest (dominated by white and red oaks);
it distinct from the Oak-Hickory-Pine of the Inner Piedmont (45e) (Kuchler, 1964). Some Mixed
Mesophytic Forest also occurred. Remnants of the original vegetation can be found in the cool, very
rugged Otter Creek gorge, where virgin chestnut oak (Quercus prinus), hemlock (Tsuga canadensis), beech
(Fagus grandifolia), sugar maple (Acer saccharum), and basswood (Tilia heterophylla) still grow (Erdman
and Wiegman, 1974, p. 98).
Today, forests are less extensive than they were originally and there is more agriculture than in the Inner
Piedmont (45e). Extensive urban, commercial, and industrial development occurs in the Philadelphia
area. Suburban development is common, especially near Philadelphia, Wilmington, and the major
transportation corridors. Farms become progressively more common with distance from the cities. Grain,
potatoes, and hay are produced and many of the farms have pastures for dairy and beef cattle or ranges
for poultry. Farming is favored by nearness to market, rather fertile soils, and Pennsylvania's longest
growing season, up to 200 days. Agricultural erosion has been a serious problem in many places (Kunkle,
1963).
The boundary of Ecoregion 64c follows the limit of the Lower Paleozoic and Precambrian metamorphic
rocks; they are distinct from the largely sedimentary rock of the surrounding ecoregions. The Northern
Piedmont (64) is divided from the Middle Atlantic Coastal Plain (63) by the Fall Line. The southern
boundary is close to Braun’s (1950) natural vegetation line. The western boundary with the high, rugged,
forested Blue Ridge Mountains (66) is based on topography and vegetation density.”

“Ecoregion 66a, NORTHERN IGNEOUS RIDGES, extends southwestward from South Mountain,
Pennsylvania, to near the Roanoke River. It consists of pronounced ridges separated by high gaps and
coves. Mountain flanks are steep and well dissected. Crestal elevations tend to rise southward, from
1,000 to 1,575 feet (305-480 m) in Pennsylvania, to a maximum of over 3,750 feet (1,143 m). Local relief
also increases southward to a maximum of about 1,300 feet (396 m). Precambrian and Paleozoic
metavolcanic and igneous rock underlie Ecoregion 66a. Typically occurring in Virginia are basalt and
metabasalt of the Catoctin Formation, granite and granodiorite of the Virginia Blue Ridge Complex, and
andesite, tuft, and greenstone of the Swift Run Formation. Metarhyolite and metabasalt occur in
Pennsylvania; diabase, metabasalt, and metarhyolite are found in Maryland. Inceptisols, Alfisols, and
Ultisols have commonly developed from the bedrock. Catoctin, Myersville, and Hayesville soils are
widespread. Low fertility, acidity, stoniness, and steepness are characteristics of these soils. The natural
vegetation was Appalachian Oak Forest (dominants: white and red oaks) (Kuchler, 1964). Today, the
Northern Igneous Ridges (66a) remain extensively forested. On South Mountain, however, localized
dairy farming and poultry raising occur; in addition, orchards are found on Arendtsville soils.”
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APPENDIX B: Expanded Albemarle County and City of Charlottesville Conservation Status Definitions.
County and City Conservation Ranking The “C” rank, meaning City or County, is provided by Center for
Urban Habitats and communicates local conservation status. The status is determined by frequency of
natural community or plant occurrence, risks, and trends. In cases where local conditions and status
differ from the regional norms, the rank will reflect that with either a higher or lower number. The
determination is made based on regional knowledge and a significant repository of Natural Heritage
data for Albemarle County and Charlottesville (curated by CUH and the Albemarle Natural Heritage
Committee).
CX - Presumed extirpated or extinct, without hope of rediscovery. Not located despite intensive
searches of historical observation sites and other appropriate habitats, and virtually no
likelihood that it will be rediscovered. This designation is to cover those examples of species and
plant communities that are well documented by individuals historically (such as Mo Stevens,
Tom Dierauf, and others) that have since been removed from the landscape. Many examples of
rare species and important plant communities fall in this category, and the recognition of them
might be useful for framing trajectory and conservation planning.
CH - Possibly extirpated (Historical). Historically known from the city, but not verified in a long
time, usually > 15 years; this rank is used primarily when a confirmation assessment, inventory
or species search has been attempted recently, to no avail.
C1 - Critically imperiled in the city, and probably surrounding county, because of extreme rarity
or because of some factor(s) making it especially vulnerable to extirpation from the county.
Typically 5 or fewer examples of the species or plant community type. OR, listed as S1, or G1 by
the Virginia DCR and NatureServe, despite number of occurrences in the City or surrounding
County.
C2 - Imperiled in the city, and probably surrounding county, because of rarity or because of
some factor(s) making it very vulnerable to extirpation. Estimated 5 to 10 occurrences in the
Charlottesville/Albemarle area, OR, listed as S2, or G2 by the Virginia DCR and NatureServe,
despite number of occurrences in the City or surrounding County.
C3 - Vulnerable in the city, and probably surrounding county, either because it is rare and
uncommon, or found only in a restricted portion of the city/county area, or because of other
factors making it vulnerable to extirpation. Estimated 10-20 occurrences OR, listed as S3, or G3
by the Virginia DCR and NatureServe, despite number of occurrences in the City or surrounding
County.
C4 - Apparently secure; Uncommon but not rare, and usually widespread. There may be cause
for long-term concern, given potential impacts of climate change or land-use change. Estimated
to be >20 occurrences, OR, listed as S4, or G4 by the Virginia DCR and NatureServe, despite
number of occurrences in the City or surrounding County.
C5 - Secure, stable; Common, widespread and abundant. Essentially ineradicable under present
conditions. Typically with considerably more than 100 populations or occurrences and more
than 10,000 individuals (if looking at species). IF listed as a Biologically Important Site by the
CBT, it is due to individual species rarity rank, rather than plant community rank. OR, listed as
S5, or G5 by the Virginia DCR and NatureServe, despite number of occurrences in the City or
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surrounding County.
C? - Inexact or uncertain numeric rank, or awaiting review by CBT.
CNR- Unranked; city rank not yet assessed.
C#C#- Range rank; A numeric range rank, (e.g. C2C3) is used to indicate the range of uncertainty
about the exact status of the element. Ranges cannot skip more than one rank.
CU - Un-rankable; Currently un-rankable due to lack of information or due to substantially
conflicting information about status or trends. Likely to be used in situation where an individual
species occurs naturally in a context that is not a natural plant community (such as a road side,
or a native plant landscape project).
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Appendix C: Expanded State and Global Conservation Status Definitions
(Quoted directly from the DCR’s 2013 publication titled “Natural Communities of Virginia: Ecological
Groups and Community Types” - see bibliography for full source description)

State ranks are assigned by the Virginia Division of Natural Heritage and apply to an element
only as it exists in the state, regardless of its range-wide status.”
SX: “Extirpated - Presumed extirpated from the state. Not located despite intensive searches of
historical sites and other appropriate habitat, and virtually no likelihood that it will be
rediscovered.”
SH: “Historical - Possibly extirpated (Historical). Historically known from the state, but not
verified for an extended period, usually >15 years; this rank is used primarily when inventory has
been attempted recently.”
S1: “Critically Imperiled - Critically imperiled in the state because of extreme rarity or because of
some factor(s) making it especially vulnerable to extirpation from the state; generally with 5 or
fewer occurrences state-wide, and/or covering less than 50 ha (124 ac) in aggregate; or covering
a larger area but highly threatened with destruction or modification”.
S2: “Imperiled - Imperiled in the state because of rarity or because of some factor(s) making it
very vulnerable to extirpation from the state. Generally with 6–20 occurrences state-wide,
and/or covering less than 250 ha (618 ac) in aggregate; or covering a larger area but threatened
with destruction or modification.”
S3: “Vulnerable - Vulnerable in the state either because rare and uncommon, or found only in a
restricted range (even if abundant at some locations), or because of other factors making it
vulnerable to extirpation. Generally with 21-100 occurrences state-wide; or with a larger
number of occurrences subject to relatively high levels of threat; may be of relatively frequent
occurrence in specific localities or geographic parts of the state.”
S4: “Apparently Secure-Uncommon but not rare, and usually widespread in the state. Some
cause for long-term concern due to declines or other factors.”
S5: “Secure-Demonstrably widespread, abundant, and secure in the state, and essentially
ineradicable under present conditions.”
“Global ranks (i.e. range-wide conservation status ranks) are assigned at NatureServe’s
Headquarters or by a designated lead office in the Heritage/Conservation Data Center
Network.”
GX: “Extirpated - Eliminated throughout its range, with no restoration potential due to
extinction of dominant or characteristic taxa and or elimination of the sites and ecological
processes on which the type depends.”
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GH: “Possibly Extinct (Historical) - Presumed eliminated throughout its range, with no, or
virtually no, likelihood that it will be rediscovered, but with potential for restoration (e.g.,
Castanea dentata Forest).”
G1: “Critically Imperiled - Critically imperiled globally. At very high risk of elimination due to
extreme rarity, very steep declines, or other factors.”
G2: “Imperiled-Imperiled globally. At high risk of elimination due to very restricted range, very
few occurrences, steep declines, or other factors.”
G3: “Vulnerable-Rare or uncommon. At moderate risk of extinction or elimination due to a
restricted range, relatively few occurrences, recent and widespread declines, or other factors.”
G4: “Apparently Secure-Uncommon but not rare. Apparently secure, but with cause for longterm concern. May be quite rare in parts of its range, especially at the periphery; apparently not
vulnerable in most of its range.”
G5: “Secure-Demonstrably widespread, abundant, and secure. Common, widespread, and
abundant, although it may be quite rare in parts of its range, especially at the periphery; not
vulnerable in most of its range.”
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