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All of the wonders of natural selection are gathered neatly at the margins of a Mountain 
Seepage Swamp - it is among such uncommonly rich places that moments of discovery quickly 

accumulate – inspiring the layperson to graduate from idle bystander to active steward.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

3 | P a g e  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph Credits  
Photographs taken during the project, and those that are in this report, were taken by Rachel Bush 
and Devin Floyd.  
 
Disclaimer  
The information provided in this research report is intended to be used as a reference for the Friends 
of Horizons Community for development and land use planning, trail planning, interpretive design 
plans, conservation planning, and as a baseline measure of biodiversity at the sites covered herein. The 
interpretations of field observations, and the descriptions, conclusion and recommendations, are not 
the only possible interpretations of the data at hand. The opinions expressed in this document are 
based on the observations of the project participants and do reflect the breadth, and limitation, of 
each participants knowledge. Other experts and specialists could arrive at different interpretations and 
conclusions using the same data. 
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Introduction 

We Virginians are lucky. We live in a temperate part of the world on an ancient and complex 

landscape that offers an unusual bounty of natural treasures. The Appalachian Mountains have a 

complex array of powerful and imposing characteristics that shape culture no less than the 

evolutionary path of the biota that have graced its landscapes. At the root of this phenomenon is the 

region’s geologic past. It influences and shapes all living and nonliving systems that engage its soil 

and sediment blanketed surface.  

With at least four geologic cycles causing continental plates to crash into what is now Virginia, we 

are left with linear heaps of remnants in tilted, overturned, uplifted and broken - yet organized - 

pieces. Time and geologic stability have softened what would otherwise be a very rugged landscape, 

but lurking just under that soft verdant green blanket are rocks. These rocks, organized in massive 

linear strata that trend from southwest to northeast, present powerful selective forces that shape 

ecological communities through time. Were these strata and the long valleys and ridges of the 

Appalachians and Piedmont oriented with the latitudinal gradient, things would be simpler from the 

ecological standpoint. Instead, we have a tapestry of crisscrossing elements that endows the Blue 

Ridge with biological variety and density. 

For example, the window of opportunity known to farmers and gardeners as the growing season 

narrows northward. This phenomenon, characterized primarily by the selective forces of light and 

temperature, creates east-west oriented latitudinal bands of growing season potential. The 

Appalachians run across this gradient, sending each elevation and rock type through a variety of 

climatic zones. Furthermore, because the once horizontal geologic layers of eastern North America 

are now resting most frequently on their edges, traversing the landscape typically means one will 

encounter a variety of rock materials and elevations. These different strata have unique 

characteristics. Some are hard and weather resistant while others are easily carried away by chemical 

and physical weathering forces. Some have mineral constituents that, once decomposed as part of 

soil building processes, offer a bounty of nutrients so great that biodiversity is higher than average. 

Others produce nutrient-poor soils and invite only those biota adapted to nutrient-poor settings. 

The result is quite complex and interesting, and whether one understands it or not, or sees it, it is 

ultimately the geologic substrate that elevates the human experience of the wild and varied 

ecosystems of the Blue Ridge.  

Another phenomenon that is ultimately tied to erosion-resistant rocks in the Blue Ridge is weather 

pattern. Annual rainfall varies dramatically from place-to-place. Some areas are in so-called rain 

shadows, receiving as little as 30 inches of rain per year. Other areas are drenched with more than 70 

inches of rain annually. These localities may be very close to one another, bringing unique plant 

communities into contact with one another. 

All of this variety in geology has created a complex network of Ecoregions. Within these are 
ecosystems, habitats, and niches that reflect local variety in slope, aspect, rainfall, soil drainage and a 
number of other factors. Now is a good time to mention that none of it is static (the geology, the 
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ecosystems). All of it is moving. The edges of one habitat must meet the edges of another, and they 
push and pull at one another through time.  
 
Naturally, this sets the stage for ecological potential and variety. The Appalachians are riddled with 
unique, small and disjunct or relic plant communities (ecosystems separated from others of their kind 
by some great factor of distance and time). This means that when one looks more closely, when one 
inquires further, there is always something new to discover. It also means that sometimes, the 
discovery is significant. Thus is the case at Horizons EcoVillage in Nellysford, Virginia. Here resides 
a forested wetland, a pine-oak heath and a secondary old growth forest - all being sampled as part of 
the survey detailed here-in. Of particular interest is the wetland. Here the property owners and broader 
humanity are offered a certain rarity, richness, and variety. Detailed below, the wetland is likely the 
only one of its kind known to the Central Virginia Blue Ridge.  
 
Regional Context 

The Horizons EcoVillage property consists of a large grouping of privately owned lots west of 
Rockfish Valley Road (151) and immediately south of Spruce Creek, in Nellysford, Virginia. This 
Nelson County property is situated at the foot of the Blue Ridge Mountains and falls just inside the 
Blue Ridge Ecoregion (Northern Igneous Ridges). The elevation range of the study area was 898’ (in 
the wetland area) to 1470’ (in the pine-oak heath and mixed hardwood forest communities).  

The Horizons EcoVillage property is located at the headwaters of the South Fork of the Rockfish 
River, approximately 9 miles west of the Nelson/Albemarle county line in Nelson county, Virginia 
and only 3 miles southwest of the crest of the Blue Ridge. The Three Ridges Wilderness area, the 
Appalachian Trail and the Blue Ridge Parkway are all within 3 miles of this property. Resting entirely 
within the George Washington National Forest and nestled around the lower ridges of Bryant 
Mountain, the land hosts a number of springs, seepages and a large mountain stream known as 
Spruce Creek. These waterways drain into the South fork of the Rockfish River. The river has 
carved its way down through resistant igneous geologic material resulting in a long and open valley 
renowned for its beauty, biodiversity, and recreational opportunities. The study corridor that is the 
subject of this report lies immediately south of Spruce Creek in an unusually flat upland wetland area 
and the rugged and dry slopes that rise above it. The corridor that was the focus of our survey plots 
is about .5 mile long and 300’ wide. Centroid coordinates for the study area are latitude 37.8878, 
longitude -78.9194.  

Immediately east of the Horizons property the Blue Ridge Ecoregion with  its unique geology, 
biology and culture meets the Northern Piedmont Ecoregion along a complex boundary (For 
detailed Ecoregion descriptions see Appendices A and B). Extreme changes in the landscape over 
short distances create a complex interface for the two Ecoregions. Along this boundary, areas with 
north-facing aspects or wetland-cooled microclimates tend to have characteristics resembling those 
of ecosystems at higher elevations nearby. An excellent example was found during this survey in a 
mixed hardwood upland depression wetland complex (Z1, Z2, Z3). The cooler microclimate at this 
site supports Cucumber Magnolia, a species typical of higher elevations in this region. In other areas 
small “fingers” of low elevation Piedmont floristic communities reach up in-between high elevation 
ridgelines.  

At this site, and in occasional and rare settings, species from other regions find refuge. The swamp 
white oaks, more typical of central-northern Virginia Triassic Basin wetlands, are a paramount 
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example of this phenomenon. In some cases erosion resistant rocks result in high ridges that stand 
tall in a sea of Piedmont terrain creating unique microclimates and plant communities. The 
juxtaposition of unique physiographic characteristics at the Horizons Property presents us with an 
unparalleled display of diversity over a very short distance (only a half a mile in our study area). High 
elevation species co-exist with Piedmont rarities. In the wetlands rare plants and vernal pools 
intermingle with beautiful vistas of pure Sphagnum moss. A short distance away a diverse and 
towering Oak/Ash/Hickory forest transitions to a Table Mountain Pine/Chestnut Oak Heath 
forest. This diversity over such short distances is an uncommon phenomenon. The residents of the 
Horizons property have a unique resource for building an interpretive story that is completely 
unique to their place. They also now have the responsibility of being stewards of a globally rare 
habitat (Z1, Z2, Z3 below). 

This survey was undertaken with multiple perspectives in mind. Due to the results of recent surveys 
on properties with similar characteristics Center for Urban Habitat’s staff were excited by the 
potential of the Horizons site prior to visiting. Piedmont Uplands and Blue Ridge ecosystems that 
occur on flat non-alluvial terrain have the potential for harboring rare systems and species. Ridges 
with rock outcrops and shallow soils hold unique plant communities and offer glimpses of 
ecosystems and species that are hard to find elsewhere. Without a doubt we approached this site 
with a certain amount of excitement and anticipation.  
 
In addition to being enchanted by the unique physiographic and ecological setting, the details and 
patterns on the landscape launch one on a journey into the deep past. What processes might have 
unfolded here that could have resulted in such a juxtaposition of species? What cultural activities 
played a role, if any? Attempts to arrest natural processes, to alter the landscape to meet evolving 
needs and ideals, or to utilize and/or harvest the bounty thereof, etch into the land and its flora a 
complex story. This is a story that has only begun to be deciphered. This report provides a good 
baseline for that, but it will be future explorers, curious onlookers, investigators and passionate land 
stewards that will build a more complete story.   
 
In the wetland areas we see a forest that is recovering from trauma. It’s smooth-barked trees (red 
maple, for example) are still reeling from the fire that left piles of charcoal on the forest floor 
sometime in the latter half of the 20th century. In the mixed pine-oak heath forest plot we find a 
tough and resilient grove of Mountain Laurel, some of which reach unimaginable heights. The land 
here and in the mixed hardwood forest to the east bears evidence of forest fire and forest pasture 
land use. The canopy still holds large voids once occupied by the American chestnuts that are now 
restricted to the lower canopy and shrub layers. The land is now stable, recovering and evolving 
toward a state of maturity and diversity that has likely not been seen here since the 18th century.   
 
Also being considered is the geologic past and the role the bedrock plays in influencing soil 
chemistry. The soil, sediment, flora and fauna are but a thin and moving blanket draping a very thick 
stable mass of bedrock. This bedrock presents minerals during the weathering process and sets the 
stage for what happens upon its surface. The diverse floral assemblage observed in the mixed mesic 
forest (Z5) indicates that nutrients are available for plant uptake. High-base loving plants are 
prevalent (cedar, hickory, ash, redbud, hackberry and others) and flora that prefer low nutrient 
settings are all but absent (mountain laurel, for example). This may be a function of weathering 
mafic minerals in the geologic parent material on site.  
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The study area rests upon two distinct geologic formations, both being part of the Blue Ridge 
Basement Complex. The divide between these formations runs through the wetland areas of 
Ecozones 1-3.  
 
The youngest formation, not being young in the least, is comprised of a mineral rich granitic rock 
known as charnockite. This rock is Grenville-aged (Middle Proterozoic, approximately 1 Billion 
Years Old). It is unique when compared to other granitic rocks in that it contains a great number of 
mafic minerals. The primary constituents are calcium and potassium feldspars, blue and gray quartz 
and pyroxene. Biotite, garnet, hornblende and wide range of trace minerals are present. This rock 
decomposes to create acidic but moderately high-base soils, supporting a diverse plant community 
including acidophile and calcophile flora (Ecozones 4 and 5). 
Toward the southeast end of the study area one transitions, somewhere in the vicinity of the 
wetland, to an older rock formation (1.1-1.2 Billion Years Old). This Layered Pyroxene Granulite 
contains similar minerals to that of the charnockite described above, resulting in a moderately high-
base of cations in the soil, and setting the stage for a diverse assemeblage of plants in each 
community type.     
 
The wetland area exists in an enclosed “bowl” feature in the landscape. Its watershed extends a short 
distance to the south, west and north, and it is augmented by a continuous flow of seeping 
groundwater in multiple locations. Two vernal pools host wood frogs and spotted salamanders in 
spring and early summer. Sphagnum moss forms colonies where the terrain is completely flat and 
saturated. The combined phenomena of fresh spring water, sphagnum moss and a contained bowl 
shape create a cool microclimate that is likely the primary influencing factor for preserving the 
unique assemblage of plants.  
 
The primary objective of this survey effort is to identify and delineate areas based on unique soil 
drainage, physiographic characteristics and floristic characteristics. It is these characteristics that best 
define the nature of the study area, and it is these characteristics that may best inform current and 
future plans for conservation, site access and trails, and the identification of target areas for further 
planning and research. 
 
Survey Goals 
 

1) To assess, delineate and define unique plant communities within a defined corridor  
2) To come to some determination about their potential, or lack there-of, for harboring rare 

species, species diversity, species richness, and general ecosystem integrity 
3) Accurately map each unique ecological community, classify its forest cover, and document 

all flora, faunal and fungal species present and identifiable at the time of the survey 
4) To make recommendations for conservation, restoration and the interpretation of the 

resources discovered 
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Methodology 

 
Figure 1: Rachel inspecting a cucumber magnolia at the margin of the forested wetland (Ecozones 1, 2, 3) 

Center for Urban Habitats (CUH) conducted a preliminary site visit as an essential first step en route 
to survey. CUH conducted this effort on Sunday, March 22, 2015 in order to determine feasibility, 
scope, methodological approach, and goals for survey. This assessment is essentially a high-speed 
walk and dialogue had with the land managers. Along the way, and at this pace, we used combined 
large scale floristic patterns, indicator species, physiographic characteristics and the needs, priorities 
and goals of the landowners to identify priority areas for research. 
 
A driving force for the survey, and the reason CUH was invited to the property, is the threat of a gas 
pipeline. As continues to be the case with regional landowners, the threat is of great concern to the 
residents of this property. Slicing across the grain of the Appalachians its current proposed path 
finds its place here on the Horizons Ecovillage property. The proposed right of way impacts three 
unique natural biological communities. CUH’s efforts would be focused strictly on the areas covered 
by these communities. Preliminary assessment of areas that would be mapped as unique units was 
done visually using a combination of characteristics such as landforms, changes in slope or aspect, 
soil drainage regimes, forest cover and unique plant communities and species. Property owners 
directed CUH staff to areas known to harbor unique landforms. Despite this knowledge bias, we 
were careful to perform reconnaissance over the entire length of the proposed pipeline corridor. 
During the initial assessment notes were taken pertaining to “notable” or “indicator” species for 
specific habitat types. Areas containing unusually large trees, rock outcrops, wet ground, and 
increased faunal activity were noted. Photographs were taken and flowering herbaceous species were 
identified after the preliminary site visit. Several samples were collected to aid in that identification 
process (including tree leaves from the ground around a grove of unique oak trees).  
 
After the initial meeting, survey methods, goals and survey dates were determined. Research was 
conducted to determine the best approaches for sampling each important ecosystem type. The entire 
corridor, and the three focal points that were established, would be surveyed in three days, allowing 
for 8 hours of field survey on each day. The surveys took place on April 13, May 18, and May 29, 
2015. On both of the May dates CUH staff performed a brief walkthrough of the April wetland 
survey site to catch any new species that may be blooming. The wetland was given this treatment for 
two reasons. First, its location is easily accessible and along the route to the other survey sites. 
Second, the wetland was quickly identified as being an important biological site. On June 18 CUH 
reported to the wetland in order to clearly mark the perimeter of the ecosystem. During this effort 



 

11 | P a g e  
 

new species were documented, including new trees. The full extent of the habitat was adjusted on 
the map created in April. The survey team consisted of Devin Floyd and Rachel Bush.  
 
The primary goals of the survey were to define and map the perimeters of three or more unique 
plant communities, to document as many species of plants and animals possible within those areas, 
and to assign each one a specific “Ecozone” number (Example: Z1) so that a report of findings and 
recommendations could be made and conveyed effectively.  
Numbers were assigned to habitats as they were encountered. Datum points were established for 
each Ecozone and permanently marked with iron rebar. Each datum bar was marked with flagging 
tape and survey flags. A surveyors’ compass and 300’ pull tapes were used to measure and map the 
perimeters of Ecozones. The error in measurement using triangulation was estimated at +/- 5 feet 
over a distance of 100’, an acceptable figure for ecosystem perimeter delineation given that this line 
is always diffuse at best.  
 
Three field forms were used to record data: Tree and Shrub Count Forms (for ecosystem 
classification), Species List Form (running list of all plant and animal species observed), and graph 
paper for measured drawings. Occasional notes were made in a field journal. Each person carried a  
CUH field camera and operated under our “capture as you go” policy, taking advantage of fleeting 
moments to document fast moving fauna and unusual flora and fungi. With dozens of flora only just 
beginning to emerge, steps were taken to document at least their occurrence if not their exact 
identification. Photographs were used during post-survey analysis to identify some of those that 
could not be identified in the field. 
 
Because one of the objectives of this project was to delineate ecosystem types and boundaries, a 
100% woody flora count was undertaken in each significant plant community type. This 100% 
count, along with topographic features, soil drainage regimes, and herbaceous indicator species, were 
integral to accurately classifying each ecosystem type. Prior to counting, survey technicians 
performed an initial sweep of each site to assess forest canopy stratification, species variety, and 
species richness. A strategy was devised to best meet the challenges of quantifying the unique 
ecosystem characteristics of each survey area. In the rectilinear plot (Z4), visual cues were used to 
employ a segmented approach to counting, particularly in the densest portions of the canopy and in 
areas of steep slope. In all cases the shrub layer had to be accomplished in small sections, with final 
numbers being added together to attain shrub layer totals. Z4 presented us with the most 
challenging characteristics for mapping and data collecting including visual and physical barriers of 
dense mountain laurel growth and steep slopes with a loose and rocky surface. In Z4 and Z5 the 
herbaceous layer contained thousands of woody saplings. Specimens under 3’ tall were noted, not 
counted, as part of our 100% woody plant count. All individuals above 3 feet tall were identified and 
counted, however, providing us with high numbers and resulting in confident classification results.  
These two forested ecosystems Z4, Z5) cover large portions of the mountain and thus we were 
forced to choose sample plots that were most representative of the forest types. The survey plot size 
was determined based on its ability to afford us an accurate sample of variety and richness in each 
ecosystem type. The wide spacing in the old growth forest of Z5 resulted in a survey plot that was 
much larger than that of Z4. This method allowed us to capture the variety of species present in the 
forest as well as slight changes in microhabitats within the unique system.  
 
Our first survey day was spent in the wetland areas of Z1, Z2, and Z3. These unique ecozones are 
distinguished from one another by floristic and soil drainage characteristics. The first task at hand 
was to identify the boundary of the larger unique Palustrine ecosystem and major landforms within. 
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One can see in the plan view drawing the final shape as it corresponds to shifts in soil drainage 
regime (Appendix E). Ultimately, three unique hydrologic zones were identified. These are labeled as 
Z1, Z2, and Z3, and descriptions for each of them are broken out in the “Study Area” portion of 
this report. With the long axis of the ecosystem defined, we installed two datum points (iron rebar) 
spaced at 200 feet apart. Special attention was paid to delineating different hydrologic zones and 
accurately portraying high and low areas in the landscape. Because of the unique nature of this 
habitat and the immediate threat of utility line development, Center for Urban Habitats sent a letter 
to the Friends of Horizons sharing preliminary findings. A copy of the letter was also forwarded to 
the Natural Heritage Division of the Virginia Department of Conservation and Recreation. A copy 
of the letter may be found in Appendix F. 
 
Our second survey effort focused on a xeric to dry-mesic, pine-oak heath forest (Z4). Because this 
ecosystem was more than 10 acres in size, a sample plot had to be created in order to collect useful 
data within the time allotted. We decided to employ a rectilinear shaped plot that was oriented with 
the contours of the land and placed within the heart of the ecosystem type. We chose not to use a 
square or a circle because of the difficulty of navigating the steep slope and dense shrub layer. 
Moving along the contours made the survey more efficient than it would otherwise have been. Two 
datum points (rebar) were established at 200’ apart on an axis that was 120 degrees (+/- 5 degrees) 
east of north. The survey covered 10 feet of ground upslope of the datum line and 50 feet of ground 
downslope of the datum line. The size of this survey plot was 12,000 sq. feet and the elevation range 
for the habitat on this southwest facing slope was 1420’-1460’. 
 
It was determined that a sample of the largest ecosystem (Z5, 100+ acres) would best be 
accomplished by using a circular sampling strategy. In this case a single datum point was set (rebar) 
and a 100’ radius was established in the area that was most representative of the forest type. We 
chose 100’ because it was the smallest size required to optimize efficiency while not compromising 
an accurate assessment of the ecosystem. This is a well-developed forest with an interesting gap 
component in the upper canopy. The largest trees are very widely spaced. 
 
To accomplish accurate counts in ecosystems with 4-5 unique layers (as in Z5), each layer was 
assigned to a specific field technician. Working together, a single wedge of the circular plot was 
documented at a time, moving around the survey plot in a counterclockwise fashion. It became clear 
after the first wedge that the lowest strata of woody flora (seedlings less than 3 feet tall) would be 
too dense to count in the allotted amount of time. We thus limited our count to four layers 
beginning with the shrub layer which covered the 3’-10’ zone of the understory. After 
circumnavigating the central datum, all counts were tallied to arrive at final totals for the survey plot. 
Over 900 individual trees were counted and identified during this effort. The circular survey plot’s 
size was 31,416 sq.ft. The aspect of the slope was roughly southeast facing and the elevation range 
of this survey plot was 1390’-1450’ 
 
All data collected under the 100% inventory premise must be viewed as a snapshot in time. The data 
are skewed in favor of those herbaceous plants that were most mature, or developed enough to be 
visually present at the time of survey. Furthermore, the knowledge of the surveyors created bias in 
the results as well. For example, grasses and sedges were dominant elements in the herbaceous layer 
of the wetland, but technicians were only able to confidently identify 9 graminoid species. The 
observations, coming early in the season and prior to the bloom time of many species, did result in a 
good number of unidentified species in all survey plots (including 31 plants, about half of which 
were identified to Genus level). The species level determinations were gathered or confirmed using 
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Newcomb’s Wildflower Guide (key utilized in the field to accomplish quick Family/Genus level 
identification hypotheses), the Flora of Virginia (keyed, in the lab with photographs, notes and 
specimens), and the online Atlas of Virginia Flora (utilizing range maps, short descriptors and 
photographs). Trees and shrubs were surveyed exhaustively. No trees or shrubs remain unidentified, 
and difficult specimens were identified/verified via key in the Flora of Virginia.  
 
Animal species were identified in the field when possible. Follow-up research using photographs and 
the resources listed on pages 57-58 proved to be beneficial in honing the identification of several 
species. 16 faunal species remain unidentified, with most of those being described to at least Family 
level. 
 
 
Study Area 
An inventory of unique ecosystems within the proposed pipeline corridor 
 
A property map showing the survey sample plots is included as part of this report (Appendix D). An 
additional map of the wetland area is also included (Appendix E). This map contains the boundaries 
of the lots containing all or part of the wetland, Spruce Creek, streamlets, seepages, and distinct 
ecological “Ecozones” labeled with the letter “Z” followed by a number. The important ecological 
areas identified during our half day preliminary assessment included: 

1. Upland Depression Swamp with Vernal Pools: Swamp White Oak/ Winterberry-
Elderberry complex (Z1) 

2. Mountain/Piedmont Acidic+Basic Seepage Swamp – Woodland Seep (Tulip Tree-Sweet 
Birch / Spicebush-Elderberry / Marsh Marigold-Marsh Violet-Water Hemlock) (Z2) 

3. Mountain/Piedmont Acidic Seepage Swamp (Tulip Tree-Red Maple / Black Birch / 
Mountain Laurel-Winterberry / Sphagnum moss) (Z3) 

4. Pine – Oak / Heath Forest (Chestnut Oak – Table Mountain Pine / Red Maple / 
Mountain Laurel – Deerberry / Lowbush Blueberry) (Z4) 

5. Basic Oak – Hickory Forest, 4-layered (Northern Red Oak – Pignut Hickory / White 
Ash – Chestnut Oak / Mixed Hickory – White Ash / Redbud – Hackberry) (Z5) 

 
Each ecological zone is described below. 
 
 
Introduction to a Varied Wetland Complex (Z1, Z2, and Z3)  
About 100 yards west of Spruce Creek on Lots 9, 11 and 13 is a stable forest with a relatively flat 
physiography. Along its north margins are several freshwater seepages that gift their moisture slowly 
and steadily onto the flat forest floor. They accumulate eventually as slowly moving streamlets that 
wind their way south to meet a small woodland stream. Most of the water at this site remains 
arrested in the swampy substrate near the seepages, in two vernal pools near the center of the site, 
and in the vegetation that fills all wet areas. Much of it likely leaves the site by way of evaporation, 
creating a cool microclimate that makes it possible for high elevation species to sustain. As the soil 
drainage transitions from hydric and wet-mesic to a more typical braided river margin, cobble-rich, 
mesic forest, the water accelerates and movement becomes detectable. Engulfing this large wetland 
area is a forest with unique characteristics. While 100% species counts were conducted in each of 
three target areas in this ecosystem, the mixed hardwood forest surrounding it was documented 
passively. As one navigates the site there is a consistent pattern. The dominant trees are red maple 
and tuliptree. However, the swamp white oak – pin oak complex observed in Z1 extends into the 
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margins. Within the margin forest are at least 100 specimens of swamp white oak, ranging from 
seedling size to mature specimens reaching into the upper canopy. Occurring with them is the 
occasional cucumber magnolia tree. This creates a unique mix of trees that adds to the intrigue and 
mystery of this site. The herbaceous layer is no less interesting.  
 
The landscape wears the scars of some type of an intrusive landscape activity. Deep parallel ruts can 
be observed in the margins, and may be the results of machinery associated with selective thinning 
and historic forest clearing. Most of the red maples exist as multi-trunked specimens, echoing either 
a forest fire or tree harvest in the past. Evidence of a hot fire is prevalent throughout the wetland 
ecosystem. Any bare ground is covered with charred wood and the trunks of some trees are charred, 
though recovering. It is possible that the excellent preservation of the swamp white oak habitat is 
the result of periodic fires, as the fast-growing fire-intolerant red maple and American Beech are 
reduced to seedlings, saplings and multi-trunked understory trees. They will, eventually, pass the 
oaks and starve them of the light and space that sustains them. This should be taken into 
consideration during the creation of any long-term conservation plan for this habitat. 
 
The wetland sampled as Z1, Z2, and Z3 (described below) is a place to be nurtured and shared. The 
sheer joy I felt during the continuous flow of discovery that happened at this site is something that I 
want others to experience. The habitat has something to offer in all layers, from the water’s surface 
to the top of the canopy. Among the most enjoyable moments for me was spent sitting and 
observing the continuous flow of bees in the meadow of marsh marigold.  
 
Waterways are hotspots for biodiversity, and this little 1-acre niche tucked in the woods is a treasure. 
It supports a great amount of life, increasing the biodiversity of the surrounding forest. For this 
reason, among others, this wetland is a priceless natural resource for the residents that live there. It 
is a potential classroom for the botanist, birder, herpetologist and lepidopterist. It offers ideal easy-
to-access opportunities to observe rare and uncommon species and natural communities. As with all 
relic or disjunct populations of plants, this site is a portal into both the past and the future.    
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Ecozone 1 (Z1) : Upland Depression Swamp with Vernal Pools: Swamp White Oak/ 
Winterberry-Elderberry complex 

 
Figure 2:  Above: spotted salamander (Ambystoma maculatum). Below: wood frog (Lithobates sylvaticus) tadpoles 
gathered around a spotted salamander egg mass in a vernal pool (Z1). 

Ecozone 1 (Z1) is a relatively small niche within the larger forested 
wetland. It was delineated because of its unique composition and 
physiographic characteristics. The primary defining factors are two 
vernal pools and a canopy dominated by Quercus bicolor (swamp 
white oak). Even though hundreds of swamp white oak specimens are 
scattered over an area about an acre in size, it is here that the 
conditions are right for it to be the dominant woody plant, and with 
the company of an occasional pin oak, the swamp white oak plant 
community in Z1 is elevated to top tier conservation status. 
The forest is undergoing succession, being shaped by the selective 
pressures of the saturated clays of the site. Forest fire has all but 
removed smooth barked species from the upper canopy. The scars of 
fire are being erased by time, but as in most areas of the wetland 

complex, heaps of charcoal lie just under the ground surface. 
 
We identified the approximate boundaries of this unique habitat by noting the extent and quantity of 
swamp white oak in the canopy. Boundaries of the colony were mapped in detail, and all woody 
species within were successfully identified and counted, All flora and fungi in the understory and 
herbaceous layer were documented. Several remain unidentified.  
 
The upper canopy of Z1 is no more than 60’ high and is dominated by swamp white oak, the largest 
of which has a dbh of 12.5 inches. Secondary trees are red maple, tuliptree, pin oak and Virginia 
pine. This unusual assemblage of early and middle succession woody plants is likely created by the 
ongoing maintenance of canopy gaps. The ground is blanketed in dappled light and it is clear that 
large trees drop from the canopy on occasions as a result of periodic soil saturation and fire. These 
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areas are repopulated with early succession fast-growing trees such as Virginia pine and tuliptree. 
They race to the sky, reaching the short upper canopy in less than 30 years.  
 
The upper canopy is relegated to 45’-60’ high. There is a 25’ gap between the upper canopy and the 
next layer of growth. This is probably the result of fire. Moving down the forest profile, the middle 
canopy is missing entirely. The sparse lower canopy, consisting purely of Nyssa sylvatica (black gum), 
occupies the 8’-20’ stratum of the forest. Beneath this we find an open understory with a 
depauperate shrub and herbaceous layer. There are only 27 plants in the shrub layer, most of which 
are winterberry (Ilex verticillata) and black elderberry (Sambucus canadensis). The herbaceous layer is 
dominated by a scattering of greenbrier (Smilax spp.), the vines of which climb into the lower reaches 
of the canopy. Sphagnum and other mosses are scattered.  
 
At the heart of Z1 are two semi-circular vernal pools that are about 200 square feet each. A low 
berm between them is likely inundated during the spring rains, resulting in one contiguous pool. The 
pools are only 12-18” deep at their fullest, but provide enough water for long enough to support the 
indicator species typical of vernal pools. Three spotted salamander (Ambystoma maculatum) egg masses 
were still in their larval phase at the time of survey. Hundreds of wood frogs (Lithobates sylvaticus) had 
emerged and the tadpoles were attempting to eat the spotted salamander eggs. The prevalence of 
these two species (Ambystoma and Lithobates) indicate that this habitat is what ecologists and 
herpetologists call a Vernal Pool. In some states it is estimated that nearly 90% of vernal pool 
habitats have been lost to agriculture and development. While no protection currently exists for 
vernal pools in Virginia, the Natural Resources Protection Act protects them in many states. It is 
possible that this habitat type will be protected under the law in Virginia in the near future as we are 
observing similar declines. 
 
Surrounding the pools is a natural assemblage of leaf, twig, acorn, stump and log debris. Several 
unidentified viola species and grasses reside here, widely spaced and infrequent. West of the vernal 
pools the herbaceous layer is more dense and diverse. The increased light and groundwater seepage 
in this area creates a dense and varied assemblage, including cinnamon, shield, and royal ferns, a 
great variety of grasses and sedges, and at least five unidentified flowering herbaceous species.  
 
The forest in Z1 is quite open, resulting in a spacious feeling. One can see for great distances in any 
direction, allowing one to see the shifts in forest composition, as well as the various seepages and 
streamlets, all from a single vantage point. Access on dry land from the north allows one to get very 
close to the wetland heart of Z1 without impacting it directly. This makes it an essential focal-point, 
education piece, and stop-over for any trail design that may happen. This site is a paramount 
example of vernal pool ecology, and if that weren’t enough, the canopy is dominated by a tree 
species that was, prior to 2014, undiscovered in Nelson County. It is uncommon enough to find 
either a vernal pool or a swamp white oak wetland. But the coexistence of a vernal pool and a 
swamp white oak wetland is rare – and to find this unique combination in the Blue Ridge Ecoregion 
may be unprecedented.  
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Table 1: 100% Tree and Shrub Count. Ecozone 1. 2,800 sq.ft., 14 species, 54 trees and shrubs  
 

Upper Canopy (45’-60’ tall):    

Quercus bicolor swamp white oak 10 50% 

Liriodendron tulipifera tulip tree 5 25% 

Acer rubrum red maple 2 10% 

Quercus palustris pin oak 2 10% 

Pinus virginiana Virginia pine 1 5% 

 TOTAL 20  

Lower Canopy (8’-20’tall):    

Nyssa sylvatica black gum 7 100% 

 TOTAL 7  

Shrub Layer (<8’):    

Ilex verticillata winterberry 13 48.1% 

Sambucus canadensis elderberry 6 22.2% 

Fagus grandifola American beech 2 7.4% 

Lindera benzoin spicebush 2 7.4% 

Ilex opaca American holly 1 3.7% 

Vaccinium corymbosum highbush blueberry 1 3.7% 

Juniperus virginiana eastern red cedar 1 3.7% 

Prunus serotina black cherry 1 3.7% 

 TOTAL 27  
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Ecozone 2 (Z2): Mountain/Piedmont Acidic+Basic Seepage Swamp – Woodland Seep (Tulip 
Tree-Sweet Birch / Spicebush-Elderberry / Marsh Marigold-Marsh Violet- Water Hemlock):  

 
Figure 3: Water hemlock, cinnamon fern, and royal fern are a dominant signature in the herbaceous layer of this 
forested wetland. 

Ecozone 2 (Z2), occupies the majority of the wetland area that was sampled. The edges around the 
west and north sides of this ecosystem end abruptly where the hydric to wet-mesic margins meet 
mesic to dry-mesic slopes. The water from the west half of Z1 trickles into Z2 from the east, and 
both of these zones drain into the streamlet that bisects Z3 before leaving the larger wetland area. At 
least 4 seepages exit the base of the slope to the north and perpetuate the wetland characteristics of 
this site. While rain water and snow melt is responsible for the water that fills the vernal pools of Z1, 
the remaining hydric quality of the wetland is mostly the result of groundwater seepage.  
 
This ecozone displays the classic characteristics of a cleared forest. Multi-trunked maple and poplar 
trees dominate the canopy. Charred wood and trunk scars are evident on some trees, and so the 
multi-trunked red maples might also be the result of fire. But either way, a significant event 
interrupted the forest succession of this site, and in doing so a specific forest resulted. Pin oak and 
swamp white oak, as well as the occasional cucumber magnolia , lurk at the margins just beyond the 
edges of Z3. Within the saturated areas, however, the forest canopy is strictly dominated by tuliptree 
and red maple (48 of 51 tree specimens).  
 
The stratification of the canopy in this location is very similar to that of Z1 and Z3. That is, the 
middle canopy is all but missing. Due to the broad leaves of the tulip tree the upper canopy is full - 
creating a low light situation on the forest floor.  
 
The upper canopy at this location is defined by tree tops that reach from 40’-60’ tall. 51 trees, 
roughly evenly spaced, reach from the muck to the sky with straight trunks. The space from 20’-40’ 
is nearly absent of trees (8 specimens) and is dominated by sweet birch. Below this open space we 
find another lightly populated stratum. The lower canopy, consisting of trees and saplings ranging 
from 8’-20’ tall, contains only 21 specimens. With exceptions of occasional mountain laurel colonies, 
this average spacing of 25 feet is typical of the lower canopy of the larger forested wetland.   
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Spicebush, witch-hazel, red maple and smooth alder dominate the lower canopy. A light scattering 
of eastern red cedar, sweet birch, highbush blueberry and mountain laurel mix in evenly and prefer 
the margins along the wettest of areas. 
 
The shrub layer, reaching from the ground to about 8’, consisted of 11 species and 110 individuals. 
Spicebush, black elderberry, and winterberry are the most numerous, with witch hazel, smooth alder, 
mountain laurel and blackberry coming in a distance second place. Single specimens of American 
holly, black birch, black haw viburnum, and eastern hemlock hide among the others. 
 
Though variation does exist throughout Z2, the ever-present herbaceous species, Cicuta maculata 
(water-hemlock) reaches nearly every corner. Golden saxifrage traces the slowly moving waterways 
toward the south and a linear, east-west oriented, spring-fed depression plays host to a large colony 
of marsh marigold. Huge clusters of cinnamon fern inspire awe as they arc upward (to heights of 4 
feet in some case). The leaf litter on the ground speaks of the swamp white oaks that lurk in the 
forest around the margins of the wettest areas.  
 
The seepages are dominated by grass, sedge and moss. Greenbrier is widely scattered but ever-
present. Butterflies, bees and other pollinators are very active at certain times of the year. We were 
afforded a wonderful experience in the marsh marigold meadow, as countless bumblebees and other 
insects took advantage of the early season offering. Later in the summer, the water-hemlock’s white 
umbels will be teaming with pollinators. The monkey flower, turtlehead and cardinal flowers will 
provide nectar variety. All-in-all, Ecozone 2 is a very active place, busy with the unfolding lifecycles 
and activities of countless fauna.  
 
Table 2: 100% Tree and Shrub Count. Ecozone 2. 13,500 sq.ft., 17 species, 190 trees and shrubs 

 

Upper Canopy (40’-60’):    

Liriodendron tulipifera tulip tree 29 56.9% 

Acer rubrum red maple 19 37.3% 

Betula lenta black birch 1 2% 

Quercus palustris pin oak 1 2% 

Pinus virginiana Virginia pine 1 2% 

 TOTAL 51  

Middle Canopy (20’-40’):    

Betula lenta black birch 5 62.5% 

Sassafras albidum sassafras 1 12.5% 

Nyssa sylvatica black gum 1 12.5% 

Acer rubrum red maple 1 12.5% 

 TOTAL 8  

Lower Canopy (8’-20’ tall):    
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Lindera benzoin spicebush 7 33.3% 

Acer rubrum red maple 5 23.8% 

Hamamelis virginiana witch hazel 3 14.3% 

Alnus serrulata smooth alder 2 9.5% 

Juniperus virginiana eastern red cedar 1 4.8% 

Betula lenta black birch 1 4.8% 

Kalmia latifolia mountain laurel 1 4.8% 

Vaccinium corymbosum highbush blueberry 1 4.8% 

 TOTAL 21  

Shrub Layer (<8’):    

Lindera benzoin spicebush 43 39.1% 

Sambucus canadensis black elderberry 40 36.4% 

Ilex verticillata winterberry 12 10.9% 

Hamamelis virginiana witch hazel 4 3.6% 

Alnus serrulata smooth alder 3 2.7% 

Kalmia latifolia mountain laurel 2 1.8% 

Rubus sp. blackberry sp. 2 1.8% 

Ilex opaca American holly 1 <1% 

Tsuga canadensis eastern hemlock 1 <1% 

Betula lenta black birch 1 <1% 

Viburnum prunifolium blackhaw 1 <1% 

 TOTAL 110  
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Ecozone 3: Mountain/Piedmont Acidic Seepage Swamp (Tulip Tree-Red Maple / Black Birch 
/ Mountain Laurel-Winterberry / Sphagnum moss): 

 
Figure 4: Star moss, star flower, and bladder sedge exist in small clusters along the margins of the sphagnum 

meadows of Z3. 

Ecozone 3 (Z3) is confined to the south end of the wetland complex. It is transected by a small 
streamlet that is the primary outlet for this small watershed. The landscape at Z3 is flat and the 
sediment deep, resulting in a hydric soil drainage regime. This permanent saturation has invited a 
virtual carpet of sphagnum moss.  
 
The canopy at this location reaches no higher than 50’, and the zone from 15’-50’ is quite empty and 
varied. The middle canopy, as in Z1 and Z2, is all but missing. The upper canopy contains only 8 
trees, half of which are tuliptree. Red maple is the other dominant species and a single specimen of 
Virginia pine reaches skyward. This assemblage allows plenty of light to reach the forest floor. 
Moving down the forest column we find the next layer, the lower canopy, occupying the 8’-15’ zone. 
Only five individual trees were counted in this layer, and two species. Sweet birch dominates and 
only one specimen of red maple finds its home here. It is clear that the fire that impacted the other 
portions of the wetland also played a role in shaping the forest at this locality as well. 
 
Below the sweet birch layer we find a shrub layer reaching from the ground to about 8 feet high. 
The shrub layer consists of 11 species, 74 individuals, and is dominated by mountain laurel, 
winterberry and spicebush, respectively. Other species in this diverse layer include black elderberry, 
smooth alder, black cherry, American beech, witch-hazel, highbush blueberry and 2 specimens of 
the non-native invasive, privet. The low stream bank to the north offers mountain laurel, reaching 
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out over the streamlet and sphagnum. The acidic context of the sphagnum-dominated wetland 
provides refuge for numerous laurel seedlings.  
 
Below the shrub layer is a mixed and diverse plant community that includes hayscented, shield, lady, 
sensitive, Christmas and cinnamon ferns. Marsh marigold, golden saxifrage, jewelweed, turtlehead, 
green wood orchid, cardinal flower, stiff cowbane, and water hemlock are dominant. A great variety 
of sedges and grasses are scattered throughout.  
 
It is this assemblage that gives the botanist pause. Here in rich sphagnum swamps with so many 
indicator species, there resides the potential for finding rare and endangered species. The first 
occurrence of purple fringeless orchid known to Nelson County was discovered during a CUH 
survey last year in a habitat with nearly identical characteristics. Furthermore, the endangered 
species, swamp pink, is known to occur in this habitat type. Both of these species may be at this site, 
and further observations over the entire growing season will shed light on this potential. 
 
Standing among the pillows of sphagnum with the song of the blue-headed vireo dancing in through 
the trees, one feels a sense of peace. The ground is soft and lush and the air, cooled by evaporation 
among the sphagnum, is pleasant.  
 
 
Table 3: 100% Tree and Shrub Count. Ecozone 3. 3,000 sq.ft., 15 species, 87 trees and shrubs  
 
 

Upper Canopy (15’-50’):    

Liriodendron tulipifera tulip tree 4 50% 

Acer rubrum red maple 3 37.5% 

Pinus virginiana Virginia pine 1 12.5% 

 TOTAL 8  

Lower Canopy (8’-15’):    

Betula lenta black birch 4 80% 

Acer rubrum red maple 1 20% 

 TOTAL 5  

Shrub Layer (<8’):    

Kalmia latifolia mountain laurel 22 29.7% 

Ilex verticillata winterberry 15 20.3% 

Lindera benzoin spicebush 12 16.2% 

Sambucus canadensis black elderberry 8 10.8% 

Alnus serrulata smooth alder 4 5.4% 

Rubus sp. blackberry sp. 4 5.4% 

Prunus serotina black cherry 3 4.1% 
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Fagus grandifolia American beech 2 2.7% 

Ligustrum sinense Chinese privet 2 2.7% 

Hamamelis virginiana witch hazel 1 1.4% 

Vaccinium corymbosum highbush blueberry 1 1.4% 

 TOTAL 74  

 
 

 

LIST OF SPECIES Ecozones 1, 2, and 3 

Dicots, Monocots, Gymnosperms(Z1, Z2, Z3) 

Acer rubrum (red maple) Z1, Z2, Z3 

Alliaria petiolata (garlic mustard) Z1, Z2, Z3 

Alnus serrulata (smooth alder) Z2, Z3 

Amphicarpaea bracteata (hog peanut) Z2 

Arisaema triphyllum (jack-in-the-pulpit) Z2 

Betula lenta (black birch) Z2, Z3 

Caltha palustris (marsh marigold) Z1, Z2, Z3 

Cardamine concatenata (cut-leaf toothwort) Z1, Z2 

Carex amphibola (eastern narrow-leaved sedge) Z1, Z2, Z3 

Carex appalachica (Appalachian sedge) Z2 

Carex echinata (star sedge) Z3 

Carex grayii (Gray's sedge) Z3 

Carex gynandra (nodding sedge) Z3 

Carex intumescens (bladder sedge) Z3 

Carex pensylvanica (Pennsylvania sedge) Z1, Z2 
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Carex prasina (drooping sedge) Z3 

Carix lurida (sallow sedge) Z3 

Carya cordiformis (bitternut hickory) Margins Z1, Z2, Z3 

Chelone glabra (turtlehead) Z1, Z2, Z3 

Chimaphila maculata (striped wintergreen) Z2 

Chrysosplenium americanum (golden saxifrage) Z2, Z3 

Cicuta maculata (cowbane) Z1, Z2, Z3 

Circaea canadensis (enchanter's night-shade) Z2 

Commelina communis (Asiatic dayflower) Z2 

Cryptotaenia canadensis (honewort) Z2 

Cynoglossum virginianum (wild comfrey) Z2  

Cypripedium acaule (pink lady's-slipper orchid) Z2 

Euonymus americanus (strawberry-bush) Z2 

Fagus grandifolia (American beech) Z1, Z3 

Galium aparine (cleavers) Z2, Z3 

Goodyera pubescens (downy rattlesnake plantain) Z2 

Hamamelis virginiana (witch hazel) Z2, Z3 

Ilex opaca (American holly) Z1, Z2 

Ilex verticillata (winterberry) Z1, Z2, Z3 

Impatiens capensis (jewelweed) Z1, Z2, Z3 

Juniperus virginiana (eastern red cedar) Z1, Z2 
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Kalmia latifolia (mountain laurel) Z1, Z2, Z3 

Leersia spp. (cutgrass, unidentified) Z1, Z2 

Ligustrum sinense (Chinese privet) Z3 

Lindera benzoin (spicebush) Z1, Z2, Z3 

Liriodendron tulipifera (tulip poplar) Z1, Z2, Z3 

Lobelia cardinalis (cardinal flower) Z2, Z3 

Lonicera japonica  (Japanese honeysuckle) Z1, Z2, Z3 

Magnolia acuminata (cucumber magnolia) Margins 

Maianthemum racemosum (false solomon's seal) Z1, Z2, Z3 

Mimulus ringens (Allegheny monkey flower) Z1, Z2, Z3 

Monotropa uniflora (Indian pipe) Z2 

Nyssa sylvatica (black gum) Z1, Z2 

Oxypolis rigidior (cowbane) Z1, Z2, Z3 

Packera aurea (golden ragwort) Z2 

Parthenocissus qinquefolia (Virginia creeper) Z1, Z2, Z3 

Persicaria maculosa (spotted lady's thumb) Z2 

Persicaria sagittata (arrow-leaved tearthumb) Z2 

Pinus virginiana (Virginia pine) Z1, Z2, Z3 

Platanthera clavellata (small green wood orchid) Z1, Z2, Z3 

Potentilla canadensis (dwarf cinquefoil) Z2 

Prunus serotina (black cherry) Z1, Z2, Z3 
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Quercus bicolor (swamp white oak) Z1, Z2 

Quercus palustris (pin oak) Z1, Z2 

Quercus rubra (red oak) Z2 

Ranunculus abortivus (kidneyleaf buttercup) Z1 

Rosa multiflora (multiflora rose) Z3 

Rosa palustris (swamp rose) Z1, Z2, Z3 

Rubus spp. (blackberry, unidentified) Z2, Z3 

Sambucus canadensis (black elderberry) Z1, Z2, Z3 

Sassafras albidum (sassafras) Z2 

Smilax rotundifolia (common greenbrier) Z1, Z2, Z3 

Solidago spp. (goldenrod, unidentified) Z2, Z3 

Thalictrum pubescens (common tall meadow-rue) Z2 

Trientalis borealis (star flower) Z1, Z2, Z3 

Tsuga canadensis (eastern hemlock) Z2 

Vaccinium corymbosum (northern highbush blueberry) Z1, Z2, Z3 

Vernonia noveboracensis (ironweed) Z3 

Viburnum acerifolium (maple-leaved vibrunum) Z2 

Viburnum prunifolium (black haw) Z2 

Viola cucullata (marsh violet) Z1, Z2 

Unidentified (unidentified herbaceous 2) Z3 

Unidentified (unidentified herbaceous 3) Z1, Z2, Z3 



 

27 | P a g e  
 

Unidentified (unidentified herbaceous 4) Z1, Z2, Z3 

Unidentified (unidentified herbaceous 5) Z1 

Unidentified (unidentified herbaceous 6) Z2 

Unidentified (unidentified herbaceous 7) Z1 

Unidentified (unidentified herbaceous 8) Z2 

Unidentified (unidentified grass 1) Z1, Z2, Z3 

Unidentified (unidentified grass 2) Z1  

Unidentified (unidentified grass 3) Z3 

Unidentified (unidentified rush) Z2 

List of Pteridophytes (Z1, Z2, Z3) 
 

Athyrium filix-femina (lady fern) Z1, Z2, Z3 

Dennstaedtia punctilobula (hay-scented fern) Z1, Z3 

Dryopteris cristata (crested wood fern) Z1, Z2, Z3 

Onoclea sensibilis (sensitive fern) Z2, Z3 

Osmunda spectabilis (royal fern) Z2 

Osmundastrum cinnamomea (cinnamon fern) Z1, Z2, Z3 

Polystichum acrostichoides (christmas fern) Z1, Z2, Z3 

Unidentified (unidentified fern 1) Z2  

Unidentified (unidentified fern 2) Z2 

 
List of Fauna (Z1, Z2, Z3) 
 

Amblyomma americanum (lonestar tick) Z1, Z2, Z3 
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Ambystoma maculatum (spotted salamander) Z1 

Anthocharis midea (falcate orangetip) Z1, Z2, Z3 

Apheloria virginiensis corrugate (almond-scented millipede) Z1, Z2, Z3 

Baeolophus bicolor (titmouse) Z2 

Calopteryx maculata (ebony jewelwing) Z2 

Celastrina ladon (spring azure) Z1, Z2, Z3 

Chrysomela interrupta (alder leaf beetle) Z1 

Desmognathus fuscus var. fuscus (northern dusky salamander) Z1 

Epalpus signifier (spiny tachinid fly) Z2 

Epargyreus clarus (silver-spotted skipper) Z1, Z2, Z3 

Erynnis juvenalis (Juvenile's duskywing) Z1, Z2, Z3 

Hogna carolinensis (Carolina wolf spider) Z1 

Hyla versicolor (gray tree frog) Z2 

Lithobates sylvaticus (wood frog) Z1 

Micrathena gracilis (spined micrathena) Z1, Z2, Z3 

Necrophila americana (American carrion beetle) Z1 

Nymphalis antiopa (mourning cloak) Z1, Z2, Z3 

Papilio glaucus (eastern tiger swallowtail) Z1, Z2, Z3 

Papilio troilus (spicebush swallowtail) Z2 

Parus bicolor (tufted titmouse) Z1, Z2, Z3 

Picoides pubescens (downy woodpecker) Z1 
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Plateumaris frosti (aquatic leaf beetle) Z1 

Poecile carolinensis (Carolina chickadee) Z2 

Pseudacris crucifer (spring peeper) Z2 

Sitta carolinensis (white-breasted nuthatch) Z2 

Systoechus solitus (orange bee fly) Z2 

Terrapene carolina carolina (eastern box turtle) Z2 

Trombidiidae family (red velvet mite) Z1, Z2, Z3 

Vireo solitaris (blue-headed vireo) Z3 

Xylocopa virginica (carpenter bee) Z2 

Unidentified (unidentified crayfish) Z1 

 
List of Fungi (Z1, Z2, Z3) 

 
Clavulinopsis corallinorosacea (coral fungi)  Z2 

Lycoperdon perlatum (gemmed puffball) Z2 

Stereum ostrea (false turkey's tail) Z2 

Trametes versicolor (turkey's tail) Z2 

 

Lycophytes and Bryophytes (Z1, Z2, Z3)  

 
Dendrolycopodium obscurum (common ground-pine) Z2, Z3 

Leucobryum spp. (cushion moss) Z1, Z2, Z3 

Mnium spp. (star moss) Z1, Z2, Z3 

Polytrichum commune var. commune (common haircap moss) Z1, Z2, Z3 

Sphagnum spp. (sphagnum moss) Z1, Z3 
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Thelia spp. (tree sock moss) Z1, Z2, Z3 

Thuidium spp. (fern moss) Z1, Z2, Z3 

Unidentified spp. (unidentified moss 1) Z1 

Unidentified spp. (unidentified moss 2) Z1 
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Low Elevation Dry and Dry-Mesic Forests and Woodlands (Z4, Z5) 
 
Ecozone 4: Southern Appalachian Pine - Oak / Heath Woodlands (Chestnut Oak – Table 
Mountain Pine / Red Maple / Mountain Laurel – Deerberry / Lowbush Blueberry) 

 
Figure 5: Clockwise, from upper left: Pine warbler, view through table mountain pine / chestnut oak / mountain 
laurel heath, deerberry flowers, velvet ant jumping spider, unid. moth, eastern bracken fern, spicebush swallowtail 
egg on sassafras seedling, table mountain pine cone, Cladonia spp. lichen, Fowler’s toad, eastern box turtle. 

The forest that is the subject of sample plot Ecozone 4 (Z4) is a table mountain pine - chestnut oak heath 
woodlands that occupies a steep and rocky southwest facing slope in the elevation range of 1,340-
1,450 feet. The land presents itself in a convex manner, bulging slightly outward, exposing its surface 
to the elements. The forest is probably between 125-175 years old at this location, and yet the 
canopy doesn’t reach the stature typical of secondary old growth forests. It is stunted by the harsh 
conditions present, and in the same token, the very forest type is present only because of those 
conditions. The soils are shallow, acidic and infertile. Table mountain pine and chestnut oak are the 
dominant canopy species, each being as strong an indicator for dry and rocky habitats as the eastern 
prickly pear is for its xeric habitat. These trees reach upward as they can, and despite undoubtedly 
slow growth, many of them reach 75 feet above the ground. The forest floor is littered with the dry 
decaying wood of trees that have succumbed to the pressures of wind, fire, ice and dry soils. The 
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understory layers of the forest are similarly simple. The only species that make a stand are those that 
are able to tolerate the extremes of fire, temperature, precipitation, wind and soil dryness.  

The ground layer is dominated by hillside blueberry, deerberry and minniebush. Very little else 
grows in this layer. Above that is a thicket of evergreen mountain laurel shrubs. The lower and 
middle canopies are rather sparse and the upper canopy is co-dominated by pines.  An occasional 
American chestnut tree springs up from skeletal remains of dead saplings, reminding us that human 
carelessness has ecological consequences. In the Blue Ridge and Piedmont of Central Virginia, 
evergreen forests are rare. The pine-oak heath woodland of Z4 is a beautiful and notable example. 

Z4 had four distinct layers of woody growth. 20 species of trees and shrubs were observed. The 
uppermost layer, containing 4 species, extended from 40-75 feet above ground. It was dominated by 
Quercus Montana (chestnut oak) and Pinus pungens (table mountain pine). Secondary species were Pinus 
virginiana (Virginia pine) and Pinus strobus (white pine).  

Below this we observed a rather sparse middle canopy with trees being scattered mostly in the upper 
portions of a zone covering 15-40 feet above ground. We typically observe a distinct separation 
between the middle canopy and a “lower canopy” in mature forests. This stratification was not 
observed at this site. The middle canopy consisted of 10 species and only 42 specimens (an 
unusually low number for a zone covering what is typically a lower and middle forest canopy). 
Edaphic conditions begin to work on the trees in this layer and only those best adapted to those 
conditions make it to the next. The dominant trees in this sparse layer are Acer rubrum (red maple) 
and Nyssa sylvatica (black gum). Quercus Montana (chestnut oak), Kalmia latifolia (mountain laurel), Pinus 
strobus (white pine) and Amelanchier arborea (downy serviceberry) combine to represent about 1/3 of 
the total woody flora. Sassafras albidum (sassafras), Castanea dentata (American chestnut), Quercus alba 
(white oak) and Pinus pungens (table mountain pine) round off the remaining species.  

The shrub layer occupied a zone from 4-15 feet off the ground and consisted of 12 species. The 
dominant species was Kalmia latifolia (mountain laurel), chiming in at 68%. Secondary species were 
Vaccinium stamineum (deerberry), Sassafras albidum (sassafras), and Quercus Montana (chestnut oak). The 
remaining 10% of the shrub layer was occupied by a scattering of 8 species, including Acer rubrum 
(red maple) and Amelanchier arborea (downy serviceberry).  

The ground layer occupied the space up to 4 feet off the ground and contained 15 species. Half of 
the layer was occupied by colonies of Vaccinium pallidum (hillside blueberry). Menziesia pilosa 
(minniebush) was present in a secondary manner. The forest floor was dotted with seedlings of all 
the species in the middle and upper canopies. Other woody shrub seedlings in this layer included 
Viburnum acerifolium (maple-leaved viburnum), Lindera benzoin (spicebush), Vaccinium stamineum 
(deerberry), Rhododendron spp. (Azalea spp.) and Kalmia latifolia (mountain laurel). Emerging trees 
seedlings, many of which are the progeny of the surrounding forest type, included Acer rubrum (red 
maple), Quercus Montana (chestnut oak), Nyssa sylvatica (black gum), Fagus grandifolia (American beech), 
Amelanchier arborea (downy serviceberry), Quercus velutina (black oak), and Quercus rubra (northern red 
oak). 

The herbaceous component of this forest is nearly absent. This is due, once again, to extreme soil 
conditions. Dry, acidic, exposed and shallow soils impart strong selective pressures upon the seeds, 
spores and nutlets of flora. In some cases, only a few can sustain. In this pine-oak heath we 
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observed only 4 non-woody species. One of those, striped wintergreen, is evergreen and semi-
woody. Two are vines with a woody stature: Smilax herbacea and Smilax rotundifolia. The fourth plant 
species, Pteridium aquilinum var. latusculum (eastern bracken fern), existed as only a single specimen. 
The utterly depauperate herbaceous assemblage makes room for the Bryophytes that carpet the 
loose talus of the forest floor. 

Four species of mosses and lichens dominated the Bryophyte collection. They were a cushion moss, 
a haircap moss, a thelia moss and a cladonia lichen, all of which remain unidentified to species level. 

The list of fauna was but a glimpse into the unique diversity that occurs in these xeric habitats. Of 
the 21 species noted, many are “indicator species” for this habitat type. They include the pine 
warbler and the five-lined skink. Also encountered were a box turtle, a Fowler’s toad and a variety of 
nectaring butterflies with hostplants in the surrounding forest (including the hackberry emporer and 
hoary edge butterflies). Colorful jumping spiders were present in nearly every corner of the habitat, 
most notably the showy velvet ant jumping spider. Time did not permit the investigation and 
documentation of the bee species visiting the mountain laurel flowers. There were many, and the 
thousands of flowers in the heath at this site has likely become an expected staple in the diet of 
insect populations in the larger forest. 

The boundaries of this ecosystem are easily identified as all layers of the forest undergo a dramatic 
and sudden transformation. The evergreen forest stops, and the deciduous forest we have come to 
know as “home” here in Virginia, takes over. The table mountain pine trees are the first line of 
evidence for finding this boundary, as they drop out of the canopy mix abruptly. Their absence 
coincides with a sudden influx of tuliptrees, white ash and a variety of oaks and hickories. The light 
that could get through the needles of the pines stops suddenly upon a new ceiling of deciduous 
broadleaves. Further down, in the lower canopy and shrub layer, mountain laurel extends its reach 
just a bit further out than the pines. This creates an ecosystem transition zone that is 25-50 feet wide 
in places. Given that the pine-oak heath woodland is primarily influenced by soil conditions and 
aspect, it comes as no surprise that the change can be observed anywhere the soil becomes less 
rocky, and anytime one rounds the bend of the mountain to either the east or north facing sides. 
Using aerial photography one can see that the pine-oak heath woodlands extend to cover a small 
area about 2.8 acres in size. Our sample area covered about 10% of that ecosystem. 

This ecosystem is joyful to experience. For even though it is old and mature, the middle canopy is 
rather open. The platy and scaly gray trunks of table mountain pines and chestnut oaks launch 
skyward – holding up a quivering patchwork of broken green shapes. Light pours in, and the eye is 
awarded massive swaths of mountain laurel flowers that reach 25 feet up from the ground. The 
laurels are ancient, some of them having accomplished the rare feat of entering the middle canopy. 
A dozen or so are downright tree-like, with a trunk diameter that forces one to ponder the age some 
of those giants. They reach out and down, creating small rooms and tunnels lined with bryophytes 
and small ericads (mostly lowbush blueberry and deerberry). One is enticed to pick a room, sit, and 
trace the wingbeats and chatter of warblers and tanagers against the pine needle sky. The box turtle 
moves unnoticed through the lowbush blueberry thickets and the skinks create bursts of leaf rustle 
as they play in the dappled light. A spicebush swallowtail oviposits on sassafras seedlings, in the 
absence of spicebush, and solitary bees and butterflies nectar at the laurel. The odor is hard to 
describe, but it is one that can only be had in an evergreen forest. The pines and ericaceous shrubs 
impart a spicy sweet earth smell upon the air. 
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There might be small groupings of laurel and table mountain pine on these steep slopes that are 
older than the rest – possible survivors of both the harsh conditions of the site and the heavy hand 
of Homo sapiens. Only further research will shed light on the age of the largest stunted and twisted 
laurels and pines. To better understand the landscape history of the site one could core several pine 
trees in Z4, and several oaks in the adjoining Z5 ecosystem. An analysis of tree ring correlations may 
be fruitful. 

Many risks challenge this ecosystem, both on the Horizons property, and regionally. Among those 
are two dominant threats, both related to human activity. The first obvious and palatable threat is 
development and land clearing. The habitat would never recover from largescale development or 
utility intrusion. Soil conditions would be altered enough that a table mountain pine – chestnut oak 
heath could never occur there again. The second threat is lack of fire. This uncommon habitat type 
was subjected to fire events for eons prior to the fire-exclusion habit of humans. Fire, along with the 
other unique site conditions, created this forest mix. Two fire-prone species, red maple and black 
gum, have begun reaching into the upper parts of the middle canopy, probably for the first time 
ever. With the exception of wetland and riparian contexts in the region, these fire-susceptible species 
have long been relegated to the understory of our region’s forests. Without forest fires trees that 
would normally and routinely die back begin to climb the canopy ladder. With the absence of fire 
species like red maple will eventually overtop the canopy of pine and become co-dominant with the 
chestnut oak. This in turn would influence the lighting conditions, the herbaceous layer, and 
eventually the soil drainage regime of the site. A different forest type would emerge. The pine-oak 
heath would be gone. 

We hypothesize that the larger forest system containing the unique habitats of Z4 and Z5 is an old 
growth forest ranging in age from 125 – 175 years old. The portion that classifies as a pine-oak heath 
woodland may contain the oldest trees. Many areas are difficult to reach due to the steepness and 
unstable rocky substrate. Some of the trees and shrubs may have been spared during 18th-19th c. 
logging operations. However, it should be noted that even though this forest type was rarely 
timbered for lumber, the tight grain of the slow and gnarled growth produced excellent firewood.  

The combination of a few factors make this ecosystem a top priority for conservation. The first is 
the ecosystem type. While pine-oak heath woodlands are considered to be uncommon, finding one at 
this elevation that is dominated by table mountain pine (rather than pitch and Virginia pines) is rare. 
The second factor is its age. The pines and mountain laurels at this site are quite old. Standing dead 
pine trunks indicate that some trees may be dying of old age. If this is true, this forest could be more 
than 150 years old. The final factor is its size. The ecosystem is small, and thus very vulnerable. This 
small, old and rare forest type would disappear quickly if the existing threats were allowed to 
continue to exist. 

 
Table 4: 100% Tree and Shrub Count. Ecozone 4. 12,000 sq.ft., 20 species, 547 trees and shrubs 
(excluding Ground Layer Seedlings) 
 

Upper canopy (40'-75')    

Quercus montana chestnut oak 21 50% 

Pinus pungens table mountain pine 13 31% 
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Pinus virginiana Virginia pine 6 14% 

Pinus strobus  white pine 2 5% 

 TOTAL 42  

Middle canopy (15'-40')    

Acer rubrum red maple 13 31% 

Nyssa sylvatica black gum 8 19% 

Quercus montana chestnut oak 5 11.9% 

Kalmia latifolia mountain laurel 4 9.5% 

Pinus strobus white pine 3 7.1% 

Amelanchier arborea downy serviceberry 3 7.1% 

Sassafras albidum sassafras 2 4.8% 

Castanea dentata American chestnut 2 4.8% 

Quercus alba white oak 1 2.4% 

Pinus pungens table mountain pine 1 2.4% 

 TOTAL 42  

Shrub Layer (4'-15')    

Kalmia latifolia mountain laurel 173 65.8% 

Vaccinium stamineum deerberry 30 11.4% 

Sassafras albidum sassafras 20 7.6% 

Quercus montana chestnut oak 16 6.1% 

Acer rubrum red maple 9 3.4% 

Amelanchier arborea downy serviceberry 5 1.9% 

Pinus strobus white pine 3 1.1% 

Vaccinium pallidum lowbush blueberry 3 1.1% 

Castanea dentata American chestnut 1 <1% 

Rhododendron sp. Azalea sp und. 1 <1% 

Fagus grandifolia American beech 1 <1% 

Quercus velutina black oak 1 <1% 

 TOTAL 263  

Ground Layer (0-4'):    

Vaccinium pallidum lowbush blueberry 300 44.9% 

Menziesia pilosa minniebush 118 17.7% 

Sassafras albidum sassafras 71 10.6% 
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Acer rubrum red maple 67 10.0% 

Quercus montana chestnut oak 37 5.5% 

Vaccinium stamineum deerberry 17 2.5% 

Kalmia latifolia mountain laurel 14 2.1% 

Nyssa sylvatica black gum 13 1.9% 

Fagus grandifolia American beech 8 1.2% 

Amelanchier arborea downy serviceberry 8 1.2% 

Viburnum acerifolium maple-leaved viburnum 4 <1% 

Quercus velutina black oak 4 <1% 

Rhododendron sp. Azalea sp. unidentified 3 <1% 

Quercus rubra northern red oak 3 <1% 

Lindera benzoin spicebush 1 <1% 

 TOTAL 668  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

37 | P a g e  
 

Ecozone 5: Inner Piedmont / Lower Blue Ridge Basic Oak - Hickory Forest, 4-layered 
(Northern Red Oak – Pignut Hickory / White Ash – Chestnut Oak / Mixed Hickory – 
White Ash / Redbud – Hackberry)  

 

Figure 6: A view downslope through the diverse canopy of Z5. 35 species of trees and shrubs were identified in the 

survey plot, making it the most diverse forest type sampled during this project. The complexity observed in this 

forest lends credence to the idea that it has had great time to achieve that complexity and the stature of secondary 

old growth status. 

Ecozone 5 (Z5) is a circular survey plot placed at about 1,300 feet elevation, situated deep in a large 
forest of unknown size. The forest reaches around the north, south and east sides of the lower 
slopes of Bryant Mountain. The survey plot was over 31,400 square feet in size and involved a 100% 
identification and count of all woody species in the upper canopy, middle canopy, lower canopy and 
shrub layers. Our survey plots are typically about half this size, but in order to accurately represent a 
forest type with widely spaced mature trees, our reach had to be a little broader. The classification of 
this forest aligns well with the Department of Conservation and Recreation’s descriptions for an 
Inner Piedmont / Lower Blue Ridge Basic Oak - Hickory Forest. 

The results of the sample plot were striking. Diversity, density and maturity in this forest are notably 
high. The mixture of ash, hickory and oak giants and the understory of trees and shrubs that need a 
base rich setting remind us of the cove forest. The soil at the site is well drained and pockets of soil 
trap can be found on the gentle slopes on the upslope side of boulders, old tree stumps and fallen 
tree debris. All obvious signs of 19th century old fields, pastures and clear cutting activities are gone 
(no pine snags, dead cedars, or other early to mid-succession remnants). The forest has had time to 
recover, stratify into canopy layers, and reclaim some of the A-horizon lost long ago.  

The forest observed in sample plot Z5 contained 5 layers. In most cases each of these layers blended 
well into the next, creating rather difficult to identify, arbitrary and diffuse boundaries. We were able 
to use dominant percentages of vegetation to assign elevation boundaries to each layer. 
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The upper canopy consisted of 20 individual trees ranging in height from 65-95 feet tall. Quercus 
rubra (northern red oak) was the dominant species with Carya spp. (pignut and mockernut hickories), 
Quercus velutina (black oak), Quercus Montana (chestnut oak), and Fraxinus americana (white ash) being 
the remaining species. The upper canopy is nearly closed, but no doubt still in the process of 
compensating for the loss of the American chestnut. In a couple of areas modern tree falls allow 
light to reach the ground. These verdant patches hold the few non-native invasive species observed 
during the survey of Z5. 

The middle canopy of Z5 reaches from 25–55 feet above ground and contains 54 specimens. The 14 
species represented in this layer were dominated by Fraxinus americana (white ash) at 30% of the total 
vegetation. Quercus Montana (chestnut oak) was the second dominant species at 18.5%. Subdominant 
trees were Carya spp. (mockernut and pignut hickories), Tilia americana (American linden) and Quercus 
alba (white oak). Bitternut hickory, Juglans nigra (black walnut), downy seviceberry and northern red 
oak were scattered about and individual specimens of hackberry, eastern red cedar, shagbark 
hickory, black oak and sassafras were documented. It is notable that Acer rubrum (red maple) is 
absent from the middle canopy. This is likely due to the selective pressures of forest fire. Only 6 
total specimens of A. rubrum were noted in the survey plot, and all were limited to the lower canopy 
and shrub layers (possibly representing the regenerative activity that has taken place since the last 
fire). 

The layer of the forest filling 10-25 feet above ground was identified as the lower canopy of Z5. 20 
species and 168 specimens were observed. Carya spp. (pignut and mockernut) dominated this layer at 
about 43% of total vegetation. Subdominant trees were Fraxinus americana (white ash),  Quercus 
Montana (chestnut oak), and Cercis Canadensis (eastern redbud), combining to make up 28.5% of the 
mix. The remaining 28.5% was represented by 15 species, including black haw, bear oak, hackberry, 
and slippery elm. In this layer, as well as the shrub layer below it, one may see the emerging diversity 
this forest supports. This forest is currently at a beautiful state of maturity, but the future holds even 
more richness. 

The shrub layer of Z4, consisting of 689 specimens and 25 species, was the most diverse of all the 
layers. This is due mostly to the fact that it contains a great amount of seedlings from the species in 
all the other layers. The shrub layer at this site gives one a glimpse into the future of the forest. The 
dominant woody flora present are Fraxinus americana (white ash), Carya spp. (hickory species) and 
Cercis Canadensis (eastern redbud) saplings. These species (the mixture of which is an indicator of 
high-base soils) comprise nearly 77% of the shrub layer vegetation. Notable species not yet 
mentioned prior are Rosa Carolina (Carolina rose), Morus rubra (red mulberry), Nyssa sylvatica (black 
gum), Vaccinium stamineum (deerberry), Viburnum acerifolium (maple-leaved viburnum) and Crataegus 
spp. (hawthorn). 

With a heavy storm approaching, and while departing the forest with haste, we measured the largest 
of the upper canopy species. One species occurring in the forest, but not captured in the upper 
canopy layer of the Z5 plot, was Quercus alba (white oak). The largest specimen observed on the 
through-hike had a dbh (diameter at breast height: 4’ height above avg. ground) of 57 inches. A 
Quercus velutina (black oak) had a dbh of 38.8 inches. A Quercus rubra (northern red oak) and a Quercus 
Montana (chestnut oak) each had a dbh of 32.5”. A Carya tomentosa (mockernut hickory) was observed 
with a dbh of 29”, a rather large specimen for a forest-bound hickory. These trees, along with many 
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others that were passed by, represent an upper canopy in the forest of Z5 that is dominated by 
specimens with trunk circumferences ranging from 7-14 feet.  

We documented 37 flowering species, grasses and sedges in the herbaceous groundcover. Scattered 
among these were 5 species of vines, including Parthenocissus quinquefolia (Virginia creeper), Passiflora 
lutea (yellow passionvine), Smilax rotundifolia (common greenbrier), Toxicodendron radicans (poison ivy), 
and Vitis aestivalis (summer grape). 

Scattered in small colonies were occurrences of Boechera laevigata (smooth rock cress) Ageratina 
altissima (white snakeroot), Conopholis americana (squawroot), Bohemeria cylindrica (false nettle), 
Paronychia canadensis (smooth nailwort), Desmodium rotundifolium (round-leaved tick trefoil), Sanicula 
cannadensis (black snakeroot), Aristolochia serpentraria (Virginia snakeroot), and Scrophularia marilanica 
(hare figwort). Only three species of fern were noted, two of which were identified as Asplenium 
platyneuron (ebony spleenwort) and Woodsia obtusa (blunt-lobed woodsia). Non-native invasive species 
were present, but limited to areas of recent treefall or beneath black walnut. The most notable and 
concerning are Microstegium viminium (Japanese stilt grass), Alliaria petiolata (garlic mustard), and Rubus 
phoenicolasius (wineberry).  

The unusually large spacing between the older trees may represent the early 20th century decline of 
the American chestnut. Other species are now reaching into the upper parts of the middle canopy in 
an effort to fill those gaps created by the chestnut blight. Despite the richness and diversity in all 
layers of the forest, it feels open and spacious. Massive trees reach out, high above – affirming your 
place in their cathedral. These big rooms are buzzing with activity. Hoary edge butterflies alight 
upon trefoils and red efts and five-lined skinks chase red ants among the decaying logs. Pipevine 
swallowtail caterpillars, ornate snipeflies and metallic green five-spotted tiger beetles show off their 
skills. Boulders, flipped belly-up, unveil a moist soil covered with scratches, scrapes and gouges – a 
black bear passed through only an hour prior, leaving us plenty of scat to inspect. There was an extra 
air of tension (the bear not being far away), as there should be in any old ecosystem that is endowed 
with a healthy predator-prey cycle - animals and plants - big and small. If it is a bit of wilderness that 
one wishes to feel while at the Horizons EcoVillage property, this may certainly be had in the forest 
that holds plot Z5.  

Ecozone 5 presents us with a paramount example of what I believe is a primary challenge facing our 
generation of stewards. Are we capable of recognizing a forest that is transitioning from mature to 
old growth/climax? We live during a time of forest regeneration (in the Blue Ridge and Piedmont of 
Virginia) and there are thousands of maturing forests reaching a state of ecological equilibrium right 
before our eyes. The problem is that this process happens so slowly that we have a hard time seeing 
the stability and maturity as it sneaks up on us. We pass by the same forest year after year - the forest 
inching its way upward, and our minds adjusting slightly to each new state of normality while 
forgetting the prior. Mature forests are of such great value that they can’t really be quantified from 
the economic standpoint. Attempts to do so find these systems tied to the very heartbeat of the 
planet, connected to everything, and so they become priceless. It is a challenge of current and 
coming generations to develop the skill and sensitivity to detect these treasures as they rebound 
from the heavy human hand. We must do so, or else run the risk of destroying things before we fully 
understand the nature of what we have. It is in Ecozones 4 and 5 that we have forests approaching 
ecological maturity. I hesitate to use the phrase “climax forest,” as it hints at a static situation that 
doesn’t really exist in the continuum of change that is the natural world. But, I use it here in a way 
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that describes the ability of a place, given current conditions, to maximize the potential for biological 
variety and richness residing there. As we have recommended in all surveys that encounter old 
forests, “These old forests are reaching that maximum potential, and should be conserved for the 
enjoyment of future generations, and for the immeasurable value in ecosystem services they 
provide.” 

 
Table 5: 100% Tree and Shrub Count. Ecozone 5. 31,416 sq.ft., 35 species, 931 trees and shrubs 
 

Upper Canopy (65'-95'):    

Quercus rubra northern red oak 7 35% 

Carya glabra pignut hickory 5 25% 

Quercus velutina black oak 3 15% 

Quercus montana chestnut oak 3 15% 

Fraxinus americana white ash 2 10% 

 TOTAL 20  

Middle Canopy (25'-55'):    

Fraxinus americana white ash 16 30.0% 

Quercus Montana chestnut oak 10 18.5% 

Carya tomentosa mockernut hickory 5 9.3% 

Carya glabra pignut hickory 4 7.4% 

Tilia americana linden tree 3 5.6% 

Quercus alba white oak 3 5.6% 

Carya cordiformus bitternut hickory 2 3.7% 

Quercus rubra northern red oak 2 3.7% 

Juglans nigra black walnut 2 3.7% 

Amelanchier arborea downy serviceberry 2 3.7% 

Juniperus virginiana eastern red cedar 1 1.9% 

Quercus velutina black oak 1 1.9% 

Celtis occidentalis hackberry 1 1.9% 

Carya ovata shagbark hickory 1 1.9% 

Sassafras albidum sassafras 1 1.9% 

 TOTAL 54  

Lower Canopy (10'-25'):    

Carya tomentosa mockernut hickory 50 29.8% 
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Carya glabra pignut hickory 22 13.1% 

Fraxinus americana white ash 18 10.7% 

Quercus montana chestnut oak 16 9.5% 

Cercis canandensis redbud 14 8.3% 

Quercus alba northern red oak 8 4.8% 

Sassafras albidum sassafras 7 4.2% 

Celtis occidentalis hackberry 6 3.6% 

Cornus florida dogwood 5 3.0% 

Amelanchier arborea downy serviceberry 4 2.4% 

Quercus velutina black oak 4 2.4% 

Acer rubrum red maple 3 1.8% 

Ulmus rubra slippery elm 2 1.2% 

Prunus serotina black cherry 2 1.2% 

Juniperus virginiana eastern red cedar 2 1.2% 

Viburnum prunifolium black haw 1 <1% 

Robinia pseudoacacia black locust 1 <1% 

Juglans nigra black walnut 1 <1% 

Quercus ilicifolia bear oak 1 <1% 

Paulownia tomentosa paulownia (princess tree) 1 <1% 

 TOTAL 168  

Shrub Layer (<10'):    

Fraxus americana white ash >200 30.0% 

Carya sp. hickory >200 30.0% 

Cercis canandensis redbud >117 16.9% 

Quercus montana chestnut oak 42 6.1% 

Symphoricarpos orbiculatus coralberry 37 5.4% 

Quercus velutina black oak 15 2.2% 

Celtis occidentalis hackberry 13 1.9% 

Rubus phoenicolasius wineberry 13 1.9% 

Amelanchier arborea downy serviceberry 12 1.7% 

Quercus rubra northern red oak 8 1.2% 

Sassafras albidum sassafras 6 <1% 

Prunus serotina black cherry 4 <1% 
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Ulmus rubra slippery elm 3 <1% 

Acer rubrum red maple 3 <1% 

Rosa carolina carolina rose 3 <1% 

Morus rubra red mulberry 2 <1% 

Pinus virginiana Virginia pine 2 <1% 

Vaccinium stamineum deerberry 2 <1% 

Robinia pseudoacacia black locust 1 <1% 

Cornus florida dogwood 1 <1% 

Nyssa sylvatica black gum 1 <1% 

Crataegus spp. hawthorn 1 <1% 

Juglans nigra black walnut 1 <1% 

Juniperus virginiana eastern red cedar 1 <1% 

Viburnum acerifolium maple leaf viburnum 1 <1% 

 TOTAL 689  
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LIST OF SPECIES Ecozones 4 and 5 

Dicots, Monocots, Gymnosperms (Z4,Z5) 

Acer rubrum (red maple) Z4, Z5 

Ageratina altissima (white snakeroot) Z5 

Alliaria petiolata (garlic mustard) Z5 

Amelanchier arborea (downy serviceberry) Z4, Z5 

Amphicarpaea bracteata (hog peanut) Z5 

Aristolochia serpentraria (Virginia snakeroot) Z5 

Artemisia vulgaris (common mugwort) Z5 

Boechera laevigata (smooth rock cress) Z5 

Bohemeria cylindrical (false nettle) Z5 

Carex appalachica (appalachian sedge) Z5 

Carex blanda (eastern woodland edge) Z5 

Carex platyphylla (eastern broadleaved sedge) Z5 

Carex spp. (unidentified sedge 4) Z5 

Carya cordiformis (bitternut hickory) Z5 

Carya glabra  (pignut hickory) Z5 

Carya ovata (shagbark hickory) Z5 

Carya tomentosa (mockernut hickory) Z5 

Castanea dentata (American chestnut) Z4 

Celtis occidentalis (hackberry) Z5 

Cercis canadensis (redbud) Z5 

Chimaphila maculata (striped wintergreen) Z4, Z5 

Commelina spp. (unidentified dayflower) Z5 

Conopholis Americana (squaw/squirrel corn) Z5 
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Cornus florida (dogwood) Z5 

Corydalis flavula (yellow fumewort) Z5 

Crataegus coccinea (scarlet hawthorn) Z5 

Cryptotaenia canadensis (honewort) Z5 

Cynoglossum virginianum (wild comfrey) Z5 

Desmodium rotundifolium (round-leaved tick trefoil Z5 

Fagus grandifolia (American beech) Z4 

Fraxinus americana (white ash) Z5 

Galium circaezans (forest bedstraw ) Z5 

Galium triflorum (sweet-scented bedstraw) Z5 

Impatiens capensis (jewelweed) Z5 

Juglans nigra  (black walnut) Z5 

Juniperus virginiana (eastern red cedar) Z5 

Kalmia latifolia (mountain laurel) Z4 

Lespedeza spp. (bush-clover unid.) Z5 

Lindera benzoin (spicebush) Z4 

Menziesia pilosa (minniebush) Z4 

Microstegium viminium (Japanese stilt grass) Z5 

Morus rubra (red mulberry) Z5 

Nyssa sylvatica (black gum) Z4, Z5 

Oxalis spp. (wood sorrel, unidentified) Z5 

Paronychia canadensis  (smooth nailwort) Z5 

Parthenocissus quinquefolia (Virginia creeper) Z5 

Passiflora lutea (yellow passionvine) Z5 

Paulownia tomentosa (paulownia) Z5 
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Persicaria maculosa (lady's thumb) Z5 

Phryma leptostachya (American lopseed) Z5 

Pinus pungens (table mountain pine) Z4 

Pinus strobus (white pine) Z4 

Pinus virginiana (Virginia pine) Z4, Z5 

Prunus serotina (black cherry) Z5 

Quercus alba  (white oak) Z4, Z5 

Quercus ilicifolia (bear oak) Z5 

Quercus montana (chestnut oak) Z4, Z5 

Quercus rubra (northern red oak) Z4, Z5 

Quercus velutina (black oak) Z4, Z5 

Rhododendron spp. (azalea species, unidentified) Z4 

Robinia pseudoacacia (black locust) Z5 

Rosa Carolina (carolina rose) Z5 

Rubus occidentalis (black raspberry) Z5 

Rubus phoenicolasius (wineberry) Z5 

Sanicula cannadensis (black snakeroot) Z5 

Sassafras albidum (sassafras) Z4, Z5 

Scrophularia marilanica (hare figwort) Z5 

Smilax herbacea (carrion-flower) Z4 

Smilax rotundifolia (common greenbrier) Z4, Z5 

Symphoricarpos orbiculatus (coralberry) Z5 

Tilia americana (basswood) Z5 

Toxicodendron radicans (poison ivy) Z5 

Ulmus rubra  (slippery elm) Z5 
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Vaccinium pallidum (hillside blueberry) Z4 

Vaccinium stamineum (deerberry) Z4, Z5 

Vibernum acerifolium  (maple leaf viburnum) Z4, Z5 

Viburnum prunifolium (black haw) Z5 

Viola palmata (wood violet) Z5 

Viola spp. (violet, unidentified) Z5 

Vitis aestivalis (summer grape) Z5 

Unidentified (unidentified herbaceous 1) Z5 

Unidentified (unidentified herbaceous 2) Z5 

Unidentified (unidentified herbaceous 3) Z5 

Unidentified (unidentified herbaceous 4) Z5 

Unidentified (unidentified herbaceous 5) Z5 

Unidentified (unidentified vine) Z5 

Unidentified (unidentified grass 1) Z5 

Unidentified (unidentified grass 2) Z5 

 

List of Pteridophytes (Z4, Z5) 
 

Asplenium platyneuron (ebony spleenwort) Z5 

Pteridium aquilinum var. latiusculum (eastern bracken fern) Z4 

Woodsia obtusa (blunt-lobed woodsia) Z5 

Unidentified (unidentified fern) Z5 

 

List of Fauna (Z4, Z5) 
   

Achalarus lyciades (hoary edge) Z4, Z5 

Agelenidae Family (funnel weaver spider unid.) Z5 
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Anabrus simplex (morman's cricket) Z5 

Anaxyrus fowleri (Fowler's toad) Z4 

Asterocampa celtis (hackbery emporer) Z5 

Baeolophus bicolor (tufted titmouse) Z4 

Battus philenor (pipevine swallowtail) Z5 

Capnochroa fuliginosa (comb-clawed beetle) Z5 

Cathartes aura (turkey vulture) Z4, Z5 

Chrysopilus ornatus (ornate snipefly) Z5 

Cincindela sexguttata (spotted tiger beetle) Z5 

Formicidae Family (red ant unid.) Z5 

Formicidae Family (black ant unid.) Z5 

Harmonia axyridis (Asian lady beetle) Z5 

Hyla versicolor (grey tree frog) Z4 

Laphria spp. (robberfly bumblebee mimic) Z5 

Leucauge venusta (orchard spider) Z5 

Lycosidae Family (wolf spider, unidentified 1) Z5 

Lycosidae Family (wolf spider, unidentified 2) Z4 

Notophthalmus viridescens (red eft) Z5 

Nymphalis antiopa (mourning cloak) Z5 

Odocoileus virginianus  (white-tailed deer) Z4 

Opiliones Order (harvestman) Z5 

Papilio glaucus (eastern tiger swallowtail) Z4, Z5 

Papilio troilus (spicebush swallowtail) Z4, Z5 

Passerina cyanea (indigo bunting) Z4 

Phidippus apacheanus (velvet ant jumping spider) Z4, Z5 
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Piranga olivacea (scarlet tanager) Z4 

Plestiodon inexpectatus (five-lined skink) Z4, Z5 

Pyromorpha dimidiata  (orange-patched smokey moth) Z4 

Rabidosa spp. (wolf spider, unidentified 3) Z5 

Salticidae Family (jumping spider, unidentified) Z5 

Setophaga pinus (pine warbler) Z4 

Staphylinidae Family (rove beetle unidentified) Z4 

Strix varia (barred owl) Z4 

Terrapene carolina (eastern box turtle) Z4 

Tettigoniidae Family (katydid) Z5 

Ursus americanus (black bear) Z4, Z5 

Vespa crabro  (European hornet) Z4 

Vireo olivaceus (red-eyed vireo) Z4, Z5 

Unidentified (unidentified wasp 1) Z5 

Unidentified (unidentified wasp 2) Z5 

Unidentified (unidentified moth) Z5 

Unidentified (unidentified bird) Z4 

 

List of Fungi (Z4, Z5) 
  

Stereum ostrea (false turkey's tail) Z4, Z5 

Trametes versicolor (turkey tail) Z5 

Unidentified (unidentified shelf fungus) Z5 

Unidentified (unidentified fungi) Z5 

 

Lycophytes and Bryophytes (Z4, Z5)    

Bryoandersonia spp. (Bryoandersonia moss) Z5 
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Leucobryum spp. (cushion moss) Z4 

Polytrichum spp. (haircap moss) Z4 

Thelia spp. (thelia moss, unidentified) Z4, Z5 

Cladonia spp. (unidentified lichen 1) Z4 

Cladonia spp. (unidentified lichen 2) Z5 

   

 
 
 
 
 
 

 
Figure 7: Mourning cloak, Nymphalis antiopa. Observed in Z5 in late March. 
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Horizons EcoVillage Ecosystems Classification and Status 
In order to allow our research to be useful in the broader community, we align our classification 
approach as closely as possible with that commonly employed by the Natural Heritage Division of 
the Department of Conservation and Recreation. The classification standards employed by DCR 
ecologists provide a framework for classifying all ecosystem types in Virginia, not only making it 
easy to describe an ecosystem, but also to predict what other flora may be present if the ecosystem 
indicator species are found. However, the classification categories are relatively broad, so that an actual 
ecosystem never aligns perfectly with the DCR categories. This approach is a both rigid enough to 
provide a useful framework, and flexible enough for extra detail to inform a classification at the local 
level. 
 
There are four divisions in the Virginia classification hierarchy. They are 1) System, 2) Ecological 
Class, 3) Ecological Community Group and 4) Community Type. 
 
The System is the upper-most level of the classification hierarchy. The System level is based on 
gross hydrologic regimes and includes five divisions: 1) Terrestrial System, 2) Palustrine, 3) Estuarine 
System, 4) Riverine System and 5) Marine System.   
 
Ecological Class is a level of the classification that is meant to aid in organizing ecological 
community groups. The DCR has defined 14 Ecological classes that group physiographically and 
topographically related communities. We omit listing all of those in this report, as only a few are 
relevant to the survey.  
 
The Horizons EcoVillage Survey corridor contained 5 ecosystems that were unique enough 
to warrant further attention. They all fall loosely within Ecosystem Classes listed under the 
Terrestrial and Palustrine Systems. The following descriptions begin with the broad 
category descriptors offered by DCR and end with CUH’s site-based dominant-species 
descriptor by layer (in parentheses): 
 

1) Z1: Palustrine: contained elements of three distinct ecosystems, while fitting none of them 
exactly: 

a. This habitat most closely resembles a “Piedmont Upland Depression Swamp (Pin Oak - 
Swamp White Oak Type)” This swamp white oak and pin oak signature is also scattered 
in the acre of forest around Z1 

b. Though the physiographic and soil drainage characteristics don’t match the 
description (the site is not on an alluvial floodplain), “Piedmont / Central Appalachian 
Floodplain Swamps (Pin Oak - Swamp White Oak Type)” produce a similar floristic 
assemblage. 

c. Vernal Pools (not classified as plant community type, but rather an uncommon landscape feature 
that can occur on a variety of scales and in a variety ecosystems) 

 
2) Z2: Palustrine, Non-Alluvial Wetlands of the Mountains. This ecosystem contains elements 

from two distinct ecosystem types: 
a. The flora of the canopy, shrub and herbaceous layers most closely resembles a 

“Central Appalachian Low-Elevation Acidic Seepage Swamp”,  (tulip tree, red maple, 
winterberry, cinnamon fern, and green wood orchid) 

b. The herbaceous layer also contains elements of a “Central Appalachian Basic Seepage 
Swamp” (marsh marigold, golden saxifrage) 
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3) Z3: Palustrine, Non-Alluvial Wetlands of the Mountains, “Central Appalachian Low-Elevation 

Acidic Seepage Swamp” (tulip tree, red maple, mountain laurel) 
 

4) Z4: Terrestrial, Low Elevation Dry and Dry-Mesic Forests and Woodlands, “Southern 
Appalachian Pine - Oak / Heath Woodlands” (chestnut oak – table mountain pine / red maple / 
mountain laurel – deerberry / lowbush blueberry) 

 
5) Z5: Terrestrial,  Low Elevation Dry and Dry-Mesic Forests and Woodlands “Inner Piedmont / 

Lower Blue Ridge Basic Oak - Hickory Forest”, 4-layered (northern red oak – pignut hickory / 
white ash – chestnut oak / mixed hickory – white Ash / redbud – hackberry) 

 
Conservation Status 
NatureServe’s Headquarters maintains a Global Ranking system for all species. The Virginia 
Division of Natural Heritage has created a similar means of ranking species that applies only to the 
state of Virginia, regardless of the status elsewhere. (See the Key below for expanded definitions) 
 
Z1: G2-G3 (Imperiled-Vulnerable), S1-S3 (Critically Imperiled-Vulnerable)  * ranges given because, while 
the site best fits the G2-S1 habitat, it doesn’t fit the description exactly. 
Z2: G2-G3 (Imperiled-Vulnerable), S2-S3 (Imperiled-Vulnerable) * ranges given due to the unique floristic 
mix of the site, containing basic and acidic characteristics 
Z3: G2 (Imperiled), S2 (Imperiled) 
Z4: G3 (Vulnerable), S3 (Vulnerable) 
Z5: G3-G4 (Vulnerable but Apparently Secure), S3-S4 (Vulnerable but Apparently Secure) 
 

Expanded status definitions including only those applicable to this survey (Quoted 
directly from the DCR’s 2013 publication titled “Natural Communities of Virginia: Ecological Groups 
and Community Types” - see bibliography for full source description) 
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.”  
G2: “Imperiled - Imperiled globally. At high risk of elimination due to very restricted range, 
very few occurrences, steep declines, or other factors.” 
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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 
long-term 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.” 

 
Estimated Probability for Harboring Rare Species  
Z1: MODERATELY HIGH 
Z2: MODERATELY HIGH 
Z3: MODERATELY HIGH 
Z4: MODERATE TO LOW 
Z5: MODERATE TO LOW 
 
 
Conclusions, Recommendations and Reflections  
 
It was during the very first wide-eyed site visit that it hit me – this place is magic. There was a gray 
dry oak leaf on the ground that stood out among the thousands of others. The pattern of its lobes 
caught my eye. Prying that can open, we began seeing more of what I hypothesized were swamp 
white oak leaves. Following these a short distance our eyes lifted a bit to two small pools of water. 
They were held high, nestled in a forested wetland high-ground, seemingly separate from any water 
source - the clays beneath the blanket of leaves would refuse to let go of the water before June, 
much to the delight of the hundreds of spotted salamanders and wood frogs that were waiting to 
emerge. Scanning the landscape beyond the vernal pools, golden saxifrage and sphagnum moss 
blanketed a slow moving waterway. At that point, I knew we had something special on our hands. 
This wetland was a hotspot that would need to be revisited.   
 
Hypotheses formulated during that initial site visit were confirmed during our survey. The broader 
property is unique not only for the rare habitat held in the wetland, but also for its excellent 
ecosystem variety preservation. From the swamp white oak wetlands and vernal pools seen at the 
southeast end of the study corridor to the ancient table mountain pine and mountain laurel complex 
at the northwest end, biological diversity is extremely high. The corridor supports a great variety of 
species, all of which deserve protection. The three ecosystems surveyed all have had time to recover 
from reckless agricultural practices of the 19th - 20th centuries. These plant communities have 
developed complexity, and richness, only had with time and stability. The species that are integral 
parts of places that are endowed with great biological diversity deserve our protection.  
 
Ecologists, naturalists, architects, archaeologists and educators benefit from the “cross-section” 
view, and even more so when it effectively conveys the relationships between the diverse systems, 
spaces and layers there-in. It is our duty to future generations to preserve paramount examples of 
continuous and connected biological systems, to afford the layperson a holistic and integrated 
perspective of the places they live. The cross-section afforded us during this survey was one such 
example. The survey transect corridor (coinciding with a corridor slated for gas pipeline 
development) containing our survey plots cuts across the ecosystem grain of the land giving us 
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habitats with dominant soil drainage regimes of Xeric, Mesic and Hydric. Over only .4 mile, one may 
experience the entire spectrum of flora that varying soil drainages hold in this region – from the 
swamp white oaks of the wetland, to the towering northern red oaks of the mesic forest, to the 
Chestnut oaks of the xeric heath forest. With the preservation of this corridor, thus is preserved an 
excellent vehicle for communication and education related to Blue Ridge and Piedmont systems.  
 
This report, despite being an early growing season snapshot, sheds light on the diversity within the 
study area. While this survey was focused on defining ecosystems and delineating boundaries (as 
opposed to searching for species), the species list is still rich and offers a glimpse of the potential for 
natural resource bounty that resides in the ecosystems. During this preliminary ecosystem 
assessment we documented 165 herbaceous and woody plant species, 70 animal species, and 23 
species of moss, lichen and fungi. This is but a baseline assessment. One can only imagine what will 
be discovered at these sites in the decades of exploration, discovery and education to come. Of 
course, this is entirely dependent upon the preservation of the sites investigated.   
 
Looking through the lens of the regional context the Horizons EcoVillage Property stands out for 
harboring a paramount example of a rare ecosystem type. It also shines as a showcase example of 
ecosystem variety. The wetland contains over a hundred specimens of a tree species that had 
previously only been documented at a single location in this county. Wetlands, intact and not 
drained, are rare in the Piedmont. This survey corridor holds one of these. Forests exceeding 125 
years of age are also rare in the Piedmont. The survey corridor holds two of these. With such a 
preponderance of species that indicate health and stability within the survey corridor, one can only 
imagine the species and plant communities that may reside here. While this survey confirmed the 
health, integrity and importance of several wondrous ecosystems, a full comprehension of the 
biodiversity in these hotspots will only be had with subsequent surveys and future inspired 
wanderings. The reality of that dream rests entirely in the hands of those that hope to conserve the 
resources of the land - and with those that may destroy it. The problem is often that it is too easy to 
destroy that which is not known. It is a goal of this report to help draw attention to some important 
things that were previously unknown, adding to a larger effort of documentation and sharing taking 
place in our beloved Appalachia - making it more difficult for those that don’t live on the land to 
take it from those that do. The region has a long history of this abuse. To take pieces of it away is to 
steal a piece of each individual that lives there.  
 
Wetland Status and Protection 
Ecozones 1, 2, and 3 identified in this survey are part of a large wetland habitat that includes rare 
species and the potential for endangered species. While wetlands are given a special conservation 
status in Virginia, this does not ensure their protection. To accompany the weight of the wetland 
status is the fact that this wetland is ranked as Critically Imperiled by the Department of 
Conservation and Recreation and Imperiled by the international NatureServe. There are limited 
numbers of this ecosystem type in the world and they are in decline due to land use practices and the 
ease with which these types of habitats may be altered. In my opinion these endangered ecosystems 
deserve the same protection as endangered species, whether they harbor endangered species or not. 
Often it is the unique mixture of plants and animals (the community) that is endangered, even if 
none of the individual species within it are. Hopefully a more mature, informed and robust 
ecological conservation approach employed by future generations will take this view into 
consideration.  
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Regional officials, biologists, botanists, ecologists, geologists, and other specialists will be interested 
in studying this site. It is similar to the wetlands preserved at nearby Allen Creek Nature Preserve. It 
also shares characteristics with a site documented by CUH last year about 6 miles northeast. While 
that site had what was then the only known colony of swamp white oak in Nelson County, this site 
has a forest type defined by that species. There may be hundreds of individual specimens at 
Horizons EcoVillage, and displayed in their morphology is possible crosspollination with nearby 
trees of the same Genera (white oak and chestnut oak). Documented in one Nelson County location 
is the wetland species Helonias bullata (swamp pink). The conditions of the Horizons wetland are 
optimal for this species, and there is a chance it will be discovered at this site with more work. The 
primary factor that sustains the swamp white oak and carpets of sphagnum moss are the same that 
would sustain swamp pink – that is, stability. The soil drainage regime must remain intact at this site 
if the globally rare ecosystem that harbors it is to survive. It is for this reason that any large scale 
development or utility intrusions should avoid the entire upslope watershed of the wetland. If at any 
point upslope the water table and soil drainage characteristics are modified, so will be the 
characteristics of this rare ecosystem. This would bring to an end an ecosystem type that has likely 
occupied this site for thousands of years.  
 
Places like these are essential to the well-being of humans, for it is here that one may easily explore a 
fundamental concept: beauty and tranquility are realized when one discovers the great unity that 
exists in the variety of things. It is this discovery that leads to inspired loving action and the 
conservation of healthy ecological balance. 
 
Vernal Pool Conservation 
 
With vernal pools being on the decline yet not protected by law in Virginia, it is paramount for 
property owners to be educated about this natural resource. This habitat always harbors species that 
can be found nowhere else. The obligate species (species that must have a vernal pool for at least 
some part of their life cycle) include wood frogs, fairy shrimp, and mole salamanders (marbled, 
spotted, and tiger). Without the vernal pool habitat these species would likely be extinct. For this 
reason, among others, conservation is paramount.  
 
There are a number of things a home owner can do to conserve their vernal pools.  

 The first, and most important, is to leave them alone. 

 Do not clean, clear or otherwise affect the natural disposition of the habitat. Do not remove 
fallen leaves or debris. Leave the trees and shrubs as they are, whether standing or fallen. 

 Do not dig or play in the pools, even when dry. The pools and the natural debris offer 
refuge for the animals all year.  

 The Department of Game and Inland Fisheries recommends that you designate a 1000 foot 
buffer around the site to preserve the life cycles of the amphibians that live there and so that 
the soil drainage regime of the vernal pool is maintained.  

 Do not route more water to the site when the pools dry up in June and July. This dry period 
is critical to vernal pool ecology. 

 
There is a wealth of resources on the internet for the homeowner. We recommend that residents of 
Horizons EcoVillage educate themselves by getting started here:  www.vernalpool.org 
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Restoration in the Pipeline Corridor 
The specifications detailed in the Federal Energy Regulatory Commission’s document titled, 
“UPLAND EROSION CONTROL, REVEGETATION, AND MAINTENANCE PLAN” state 
very clearly that landscapes that are impacted by development activity must be stabilized via a 
revegetative action plan. However, the use of native flora that are adapted to the conditions of the 
site and native to the region is not mentioned as a requirement. This simply means that the 
revegetation that is proposed and regulated is not, in fact, restorative. There is no requirement or 
suggestion that any given site should be restored to anything resembling what it was before.  
 
However, in the same Federal Energy Regulatory Commission document the revegetation section 
states: 
“Seed disturbed areas in accordance with written recommendations for seed mixes, rates, and dates obtained from the 
local soil conservation authority or the request of the landowner or land management agency. Seeding is not required in 
cultivated croplands unless requested by the landowner.” In this resides an opportunity for a land owner to 
work with local experts to devise the best strategy for species selection. CUH recommends the 
ecosystem-modeled, native plant-community approach. The most sustainable plant seed mix will come from 
a list of species based on local ecological observation. Care should be taken that the mix is based on 
an actual plant community mix, with an eye toward minimalism. In all honesty, the best approach is 
to prevent soil erosion for long enough to allow the local native ecosystems to naturally accomplish 
a few years of flora development in the corridor. For example, a disturbed area on the side of a 
mountain would naturally seed itself if it’s just left alone. The challenge is to prevent erosion in the 
meantime. If a temporary erosion control solution can be found, CUH supports this as the 
paramount example of how to restore a utility corridor. Leave it alone. Let the local gene pool and 
natural forest succession decide what should be there. Naturally, the primary issue with the FERC 
recommendations in the document cited above is that millions of seeds of a grass and/or legume 
that are not local genotypes could be introduced under the guise of “restoration”. Thought the short 
term erosion control benefits would be met, the long-term ecological effects could be profoundly 
negative, if not well understood or currently measurable. Basic ecological intuition tells us that large 
scale seeding of non-local native genotypes is a bad idea with implications that are probably way 
beyond anything we can imagine. 
 
Things Grow Where They Grow for a Reason:  
Notes toward a Model for Native Ecosystem Revegetation 
 
If a utility intrusion is forthcoming and cannot be avoided, the restoration effort during the 
aftermath becomes very important for the overall health of the intact ecosystems on your property. 
All ecosystems respond to other ecosystems, with change following waves of influence of various 
degree, radiating outward from locations of instability or disturbance. When trying to conserve 
existing natural resources, this dynamic must be considered when developing a plan. It is so easy and 
all-to-common to see good intent result in unintended outcomes. 
 
It is true, each site has specific conditions that determine what native plant communities and plants 
will grow there naturally. These conditions include latitude, longitude, geologic substrate, water 
availability and chemistry, the physical and chemical characteristics of soil and sediment, elevation, 
aspect, slope, light availability, soil drainage regime, and historic and prehistoric human land use. For 
this reason, when we classify ecosystems we find specific things growing in specific places.  
Furthermore, we find specific groupings, or communities, of plants. Specific plants are associates 
with one another, and one finds that it is the plant community that ultimately reflects the Native 
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expression of a given place. In fact, from the ecological standpoint, when a native plant is removed 
from its co-adapted plant community and natural context, it is no longer really native, in the most 
meaningful and practical sense of the word.  
 
When attempting to repopulate a swath of landscape with plants these factors must be considered. 
The typical approach to restoration a method that is commonly, and erroneously, employed. 
Replanting efforts are generally low in diversity, not plant-community focused or modeled, and non-
local genotypes are used. The result is an ecological mess that ultimately affects nearby habitats that 
still have ecosystem integrity (via seed dispersal and cross pollination). This corridor, passing 
through the National Forest and by some of the rarest ecosystems in the Blue Ridge and Piedmont, 
is extra risky. Great care must be taken to minimize impact and restore the landscape using 
sustainable practices that won’t wreak havoc on neighboring ecosystems. Without a careful planting 
plan and clear goals and objectives, the impacts of the intrusion and the so-called “revegetation” 
plan could create a wave that rolls slowly through the ecology of adjoining forests. The rippling 
negative impacts of improper restoration methods could be felt for centuries to come.  
 
Plants should be selected in species groupings and densities that are modeled after local natural 
systems. The new site conditions must be taken into consideration during the design process, and 
those new site conditions should inform the ecosystem-modeling approach. No plant should be 
chosen alone for its individual strengths, for plants rely upon one another within the context of their 
rich and varied habitats in order to maximize their strengths and ecological benefits.  
 
Certain restrictions and guidelines accompany these utility corridors. This may include height or 
density restrictions for the flora that grows there. Here again there is opportunity to look at local 
systems for determining an appropriate and sustainable ecosystem plant mix that will be in balance 
with local conditions while meeting design standards and having minimal negative impacts on 
regional ecosystems.  
 
In conclusion, every effort should be made to procure local or regional genotype seeds and plant 
materials. While not using local genotypes may have minimal effects on the scale of a backyard 
garden (the practice is still ecologically irresponsible), employing plants that are genotypic to another 
ecoregion could have long lasting and devastating effects on local biodiversity when used on a large 
scale. Cultivars of native species should be avoided, as our understanding of how the cultivation 
process impacts the relationships the plant has with its co-adapted animal species is in its infancy. 
The types of questions that become relevant when using an ecological approach to restoration at 
your property are, “What would naturally repopulate the dry and rocky, southwest facing slopes of Z4 if we just 
stabilized the soil and waited? If waiting is not an option, can we find a good example of this ecosystem type, at the 
same elevation and on the same soil type, nearby… maybe a pine-oak heath woodlands that has had natural fire or 
tree fall disturbance? What plants are repopulating those spots naturally, and can we use those species?” The 
answers one finds when they look through this lens shed light on the most ecologically responsible 
and sustainable options.  
 
 
 
 
 
 
 



 

57 | P a g e  
 

 
Bibliography: 
 
Federal Energy Regulation Commission, Office of Energy Projects. Department of Energy. May 
2013. Upland Erosion Control, Revegetation, and Maintenance Plan. 18 pages. 
 
Dominion, Atlantic Coast Pipeline GIS map, Public Venue. 
http://dom.maps.arcgis.com/apps/Viewer/index.html?appid=ce2477c937f044dcb4d7f4617ebccb2c   
Powered by ESRI Earthstar Geographics. Accessed April-July 2015. 
 
Evans, Arthur V. Beetles of Eastern North America. Princeton University Press. 2014. Print. 
 
Godfrey, Michael A. Field Guide to the Piedmont: Chapel Hill: University of North Carolina Press, 
1997. Print. 
 
Fleming, Gary P. and Karen D. Patterson 2013. Natural Communities of Virginia: Ecological Groups and 
Community Types. Natural Heritage Technical Report 13-16. Virginia Department of Conservation 
and Recreation, Division of Natural Heritage, Richmond, Virginia. 36 pages. 
 
Floyd, Devin. 2014 North Fork Rockfish River Forested Alluvial and Swamp Wetlands - Baseline Biological 
Survey. The Staengl/Salidis property, Nelson County Tax Map 13-1-Parcel 1, Division Parcel 2. Charlottesville, 
Virginia. Center for Urban Habitats, Survey Department. 27 pages. 
 
Floyd, Devin. 2015 Significant At-Risk Ecological Communities of Shannon Farm, A Baseline Biological Survey 
and Recommendations for Conservation and Interpretation. Charlottesville, Virginia. Center for Urban 
Habitats, Survey Department. Published for private landowner use and occasional other use, with 
permission. 53 pages. 
 
Hilty, John. 2015. Trees, Shrubs and Woody Vines of Illinois. http://www.illinoiswildflowers.info . Accessed 
June 20, 2015. 
 
Iowa State University Department of Entomology. © 2014. Bugguide.net website. 
www.bugguide.net Data accessed June, 2015. 
 
Kaufman, Kenn, Jim P. Brock. Field Guide to the Butterflies of North America. Houghton Mifflin 
Harcourt, 2006. Print. 
 
Nelson County Geographic Information System (GIS), public venue: http://www.nelsoncounty-
va.gov/government/geographic-information-systems/ Lovingston, Virginia. Accessed April-June, 2015. 
 
Newcomb, Lawrence. Newcomb’s Wildflower Guide. New York: Little, Brown and Company, 1977. 
Print. 
 
Omernik, James M., Alan J. Woods, Douglas D. Brown. Map of Level III and Level IV Ecoregions of 
Delaware, Virginia, Maryland, West Virginia and Pennsylvania. Sourced at 
www.epa.gov/wed/pages/ecoregions/reg3_eco.htm  United States Environmental Protection Agency. 
Accessed June, 2015. 
 



 

58 | P a g e  
 

Omernik, James M., Alan J. Woods, Douglas D. Brown. LEVEL III AND IV ECOREGIONS OF 
DELAWARE, MARYLAND, PENNSYLVANIA, VIRGINIA, AND WEST VIRGINIA.  
United States Environmental Protection Agency. Corvallis, Oregon. July, 1999. 
 
United States Department of the Interior. U.S. Geological Survey. Digital representation of the 1993 
Geologic Map of Virginia (2003). www.mrdata.usgs.gov/geology/state . Google Earth file utilized: 
vageol.kml. June, 2015. 
 
United States Department of State Geographer. ©2015 Google. Google Earth. Accessed June 2015. 
 
Virginia Botanical Associates. 2014. Digital Atlas of the Virginia Flora 
(http://www.vaplantatlas.org). c/o Virginia Botanical Associates, Blacksburg, Virginia.  
 
Virginia Department of Game and Inland Fisheries. 2015. Bat Facts. 
http://www.dgif.virginia.gov/habitat/vernal-pools-and-salamanders.asp Accessed July 1, 2015.   
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.vaplantatlas.org/


 

59 | P a g e  
 

Appendix A. Survey Location and Ecoregion Map 

 
 
45e: Northern Inner Piedmont 

64c: Piedmont Uplands 

66a: Northern Igneous Ridges 

66b: Northern Sedimentary and Metasedimentary Ridges 

67a: Northern Limestone/Dolomite Valleys 
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Appendix B. Explanation of Study Areas Ecoregion, 64c and 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 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 
high-gradient 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 
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(Wiegman, 1985, p. 57) and The Nature Conservancy has given them second-highest 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 C: Planview map of survey area, providing regional context. 
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Appendix D: Planview map showing proposed pipeline location and CUH 

survey plots 
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 Appendix E: Ecozone 1, 2, and 3 Planview Map  
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Appendix F. April 25, 2015 Preliminary Findings Letter 

Center for Urban Habitats 

Devin Floyd 

638 Elizabeth Avenue 

Charlottesville, Va. 22901 

 
Friends of Horizons  
Nellysford, Va. 22958 

April 25, 2015 

 

Dear Friends of Horizons, 

It is with a blend of great excitement and trepidation that I write to share but a few highlights from the 

ecosystem delineation survey we conducted on April 13, 2015. The day gifted us beautiful weather, and we 

were able to successfully map the forested wetland occurring on Lot 10. As the day unfolded the nuances of 

the site unveiled themselves. By the day’s end we sat, exhausted, and in a state of wonder. We found rare 

species, and colonies of species that are indicators for ecosystem health and rare/endangered species 

occurrences. While we have one more day of survey to conduct as part of our project (in the old growth 

hardwood forest and xeric mixed pine ecosystem) we wanted to provide a brief preliminary description of 

findings in the wetland. For the sake of brevity, I will focus on the most important aspects. 

Of the 75-80 species we noted, the group of plants that indicate you have something exceptional are:  

Quercus bicolor (swamp white oak): There are between 12-15 individual specimens within the 

survey area, making this the largest colony of swamp white oak in the region, and only the second 

colony documented in Nelson County.  

Caltha palustris (marsh marigold): while not a rare species, a colony of this size is very uncommon. 

The area observed was in full bloom, blanketing 1,200 square feet of wetland with a contiguous 

carpet of gold. 

Wetland fern diversity - including Dryopteris cristata (crested wood fern), Osmunda regalis (royal 

fern), Osmundastrum cinnamomeum (cinnamon fern) and Onoclea sensibilis (sensitive fern). With 

these important forested wetland indicators under our belt, there still remains a minimum of 5 

unidentified fern species at the site. 

A 4,400 square foot sphagnum moss colony was documented. Sphagnum fens/wetlands of this 

type and size are uncommon, and here again we have an indication that site conditions are both 

healthy and stable. 

Wetland herbaceous plants and woody shrubs that are common, when occurring all together in 

one place, are an indication of uncommon ecosystem integrity. In addition to those mentioned above, 

the plant community includes strong stands of Cicuta maculata (water-hemlock), Lobelia sp. (likely 

Cardinal flower), Chelone glabra (white turtlehead), Viola cucullata (marsh blue violet), Mimulus sp. 

(monkey flower), Packera aurea (golden ragwort), Ilex verticillata (winterberry), Sambucus 

Canadensis (black elderberry), and Alnus serrulata (smooth alder).  

Orchids were common, but underdeveloped due to the time of year. Given the colonies of marsh 

marigold, water-hemlock, swamp white oak, sphagnum moss and a diversity of other wetland 

herbaceous species and shrubs, it is probable that the hundreds of orchids observed include 
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rare/uncommon species of Platanthera orchids. Only a follow up visit (Late June – Early July) will 

fully quantify this potential. 

Vernal Pools are typically seen associated with alluvial floodplains or swales near larger bodies of 

water. In the wetland surveyed we identified two vernal pools. Vernal pool indicator species 

observed were Lithobates sylvaticus (wood frog) and Ambystoma maculatum (spotted salamander). 

We have not fully analyzed the data from survey, but with a quick glance it is clear that there may not be 

many sites like this in the state. Three micro-habitats (dubbed by CUH as Ecozones 1, 2 and 3) within the 

system had unique characteristics. Ecozone 1 had a Swamp White Oak –Red Maple – Pin Oak canopy with 

black gum, winterberry, and elderberry dominating the understory. Ecozone 2 had a tulip tree – red maple 

canopy and black birch, red maple, spicebush and witch hazel dominated the understory woody flora. 

Ecozone 3 had a tulip tree - red maple canopy and black birch, mountain laurel, winterberry, and spicebush 

dominated the understory. Ecozone 3 was the Sphagnum wetland, and the woody flora were reduced in 

density by nearly half when compared to the other Ecozones. 

Portions of this forested wetland may officially classify as an ecosystem known as a Piedmont Upland 

Depression Swamp (Pin Oak - Swamp White Oak Type). The Department of Conservation and Recreation 

ranks this habitat type as S1 (Critically Imperiled in Virginia) due to extreme rarity and vulnerability. 

NatureServe ranks this habitat type as G1 (Critically Imperiled Globally) because it is at “high risk of 

elimination due to extreme rarity, very steep declines, or other factors.” 

With a G1/S1 status, this complex wetland containing vernal pools and a swamp white oak colony, should be 

permanently protected.  We look forward to reporting the details of our findings from this survey at a later 

date. We expect to schedule our second survey date within the next couple of weeks. 

Regards, 

 

Devin Floyd 

Director, Center for Urban Habitats 
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