Dolly Sods—A Brief Introduction
Jim Rentch
West Virginia University

Dolly Sods is a high elevation wind-swept plain on the Allegheny Plateau. At elevations of 2,600 to
over 4,000 feet, the area has extensive flat rocky plains, shrub barrens, grass balds, upland bogs,
red spruce and northern hardwood forests, beaver ponds, and sweeping vistas. The plant life and
climate on this high plateau resemble northern Canada, and many species found here are near
their southernmost location.
The name Dolly Sods comes from the use of open areas for sheep grazing by the German Dahle
(hence “Dolly”) family and others. There is some dispute over when their use occurred. Some
texts say the 1850s, while others place it after the logging in the early 1900s. Most of the lands
now called Dolly Sods was acquired by the federal government between 1916 and 1939, and
included in the Monongahela National Forest. Reforestation efforts by the Civilian Conservation
Corps (CCC) during the 1930’s established red pine and red spruce plantations on about 727
acres. The CCCs also built the roads that now cross the area. Beginning in August of 1943, the
military used the area for artillery and mortar practice and as a training area for World War II.
Some unexploded munitions from this use remain. In 1970, 10,200 acres were designated a
National Forest Scenic Area. In 1975, the Nature Conservancy dramatically expanded the
wilderness through a donation of 6,168 acres. This tract followed a rough arc from Bear Rocks to
the northwestern tip of the present Wilderness located near Cabin Mountain. In total, Dolly Sods
consists of the Dolly Sods Wilderness, Dolly Sods Scenic Area, and Flatrock and Roaring Plains.
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Three factors make the environment here unique: geology, climate, and history.
Geology: The tableland sits on the Continental Divide or Allegheny Front. To the east is the Ridge
and Valley province, and in this direction water drains to the Potomac River and then the
Chesapeake Bay. From the divide west is the Appalachian Plateau province, and from here, water
goes (primarily) to the Dry Branch of the Cheat and the Blackwater River, and eventually to the
Ohio River.
The oldest exposed rocks are sedimentary rocks of the Pennsylvanian Period, laid down about 300
million years ago as the continent was alternately rising and sinking. West Virginia was then a vast
swamp; the coal seams and oil and natural gas deposits that are so important today have their
origins in these swamp forests. During the Permian Age, about 225 million years ago, changes
shook the landscape. Two huge conglomerations of present-day continents (North+South
American+Australia and Europe+Africa+Asia) collided. This resulted in the Appalachian Orogeny
or mountain building event, and gave us the landscape we see today. Collisions happened three
times over about 12 million years. Since then, WV has been continuously above sea level. Layers
of sedimentary rock thousands of feet thick began rising up and ultimately formed peaks at least as
high as the present day Rocky Mountains - perhaps higher! Following the uplift, erosion became
the dominant geologic process. Based on the volume of material eroded from the mountains and
deposited along the east coast of the United States, it is estimated that a layer of rock more than 2
miles in thickness was removed.
The tableland we see today is capped by Pottsville sandstone. This sandstone is conglomeritic and
very resistant to erosion. In many places this sandstone litters the countryside in large jumbled
blocks. Many of these block fields are thought to be periglacial (in front of the glacier) in origin.
Although glaciers did not extend into WV, the effect of glaciation in Pennsylvania resulted in a
tundra-like environment here. However, exposure of these rocks probably occurred during the
period of logging and fires when deep organic soils of the spruce forest were burned and eroded
away. Soils develop from these sandstones very slowly, and are coarse and thin, very acidic, and
relatively low in nutrient value. As a consequence, many of the plant communities here must be
adapted to very poor growing conditions.
Climate: Weather on the plateau can be
severe. During winter, the area
experiences as much as 150 inches of
snow, and the access roads can become
blocked very quickly, remaining
impassable even to all-wheel drive
vehicles. Temperatures can also drop well
below zero during the colder months of
the year, and frost can occur any month of
the year. This climate results in frigid soils,
defined as soils with a mean annual
temperature lower than 8°C. Although
temperatures are low and the growing
season very short (less than 90 days),
rainfall is abundant due to the orographic
effect. As moisture-laden clouds from the west pass over the plateau, they rise and cool, and
discharge their precipitation. This produces a rain shadow effect for areas east of the Allegheny
Front. While rainfall may approach 55-60 inches per year on the plateau, Petersburg, only 30
miles east, typically receives only 30-35 inches.
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Strong, persistent, westerly winds are the dominant climatic
feature of the landscape. Particularly characteristic are the red
spruce banner trees. Drying winds desiccate leaves on the
windward side, so growth is largely limited to branches on the
downwind side, particularly at ground level. Trees are often are
often wider at the base than they are tall. Photographs of the
virgin spruce in at least parts of the tableland do not show the
banner forms we see now, but rather trees that are straight, tall
and densely growing. It seems likely that this original forest in such
areas had a considerable moderating effect on the wind. However,
trees on areas of Pottsville Sandstone, where growing conditions
would always have been severe, might originally have had banner
forms. Although moisture is abundant, the constant winds tend to
dehydrate plants. As a result, many of the plants are in the heath
family, and are adapted to low moisture conditions.
History: In 1746, Thomas Lewis crossed the area in the course of
surveying the Fairfax Line, marking the boundary of Lord Fairfax’s land grant from King George.
Lewis’ journal provides the earliest written record of the area’s natural condition. The forests and
bogs they crossed between the Allegheny Front and Canaan Valley were the most difficult terrain
they encountered:
Of the plateau, he wrote “…we had very difficult access
to the top of the Allegheny mountain where [there] was a
precipice about 16 feet high and [we] were hard set to
get a place where there was any probability of our
ascending. When we had gained the summit there was
a level as far as we could see to right and left clear of
timber about a quarter of a mile wide covered with large
flat rocks and marshy tho on top of the highest mountain
I ever saw…”
Further along, in Canaan Valley, he complained
“…“Never was any poor creature in such a condition as
we were in, nor ever was a criminal more glad by having
made his escape out of prison as we were to get rid of
those accursed laurels.” Thomas Lewis, October 13,
1746.
The popular write David Strother, aka Porte Crayon, was
one of the earliest publicists of the region. Writing in
Harpers Magazine, he said "The hunters had stories of
men who had spent days in the laurel brakes, wandering
in circles, and who had finally perished from
starvation.....Some of these brakes extend for many miles, and are so dense that even the deer
cannot pass except by finding the thinnest places...." David Strother, 1857
Since Thomas Lewis crossed the Sods, the area has changed considerably. Logging of the great
forests started as early as the 1850’s. Early logging and milling efforts were undertaken manually
with cross-cut saws. Manual cutting was soon replaced by water-powered cutting mills. With the
evolution of the steam engine and the circular saw, production mills started to appear across the
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state. In 1835, there were fifteen circular sawmills powered by steam in the area now comprising
West Virginia. By 1880, there were 472 lumbering establishments, the majority of which were
circular steam mills. By 1882, there were 82 sawmills along the C&O Rail Road alone.
With the introduction of two
inventions -the band saw
and the Shay locomotive the industrial timber
industry developed. The
first band saw mill was
erected in WV in 1881.
During the heyday of
industrial logging in West
Virginia, 1880-1920, the
band saw mill was king. It
required 17 acres per day
to keep a single mill filled
with steady flow of logs. In
1909, at the peak of lumber
operations, there were 83 band mills and 1,441 other lumbering establishments operating. Nearly
two and a half billion board feet (1 inch thick x 12 inches wide x 12 inches long) of lumber were
produced during that year.
The second invention of the day clearly had the most impact of all—the Shay locomotive. The
earliest logging railroads of the 1870's had only rod
locomotives available. Because of their rigidity,
track had to be fairly well graded and not be too
steep or the curves too sharp. As a result, the first
logging lines were costly and developed slowly,
and animal power was usually more economical.
Ephraim Shay is generally credited with the idea
and construction of the first geared locomotive. By
using reducing gears instead of side rods, his
locomotive achieved unheard-of freedom of
movement on rough, hilly, and sharply curved
track. High stability with low speed was provided by
the Shay locomotive. Over 200 were used in West
Virginia logging. The geared design opened a new era in logging. For the first time it was possible
to operate a locomotive on track that was no better than that formerly required by animal-powered
tramways.
Logging reached its peak here between
1880 and 1920. A branch from the
B&O at Piedmont reached Davis in
1884, and sawmills, pulp mills, and a
tannery were constructed. Up to 200
miles of narrow gauge RR tracks for
Shay engines were extended into
Canaan Valley and onto Dolly Sods
and the Stony River Valley. Raw logs
of spruce and cherry were transported
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to mills in Laneville and Davis and elsewhere. The extent of spruce logging, and the changes in
the natural environment in the aftermath is told by this statistic: prior to the logging, there were as
much as 1,000,000 acres of spruce in the high mountains of WV; today, only 40,000 acres remain.
A Davis newspaperman said “the whole of Tucker County was reduced to stumps.”

The remnants of cut trees—bark, tops and branches called slash—was left in place and quickly
dried out in open sunlight and wind. Sparks from locomotives, campfires, and lightning invariably
resulted in fires, and the plateau burned repeatedly, eventually removing the duff and organic
matter. It is estimated that in some areas, as much as six feet of organic topsoil was either
oxidized in fire or lost to erosion. In many areas bedrock was exposed, and remains so today.
Timber cutting on the plateau also may have caused the water table to rise, since there were no
longer huge trees drawing water in and releasing—transpiring—it to the air. This increase in
surface water expanded the bogs and other wetlands and restricted the growth of new forests.
Severe floods, often caused by east coast hurricanes, ravished the lower elevations and scoured
the canyon bottom numerous times, most recently in 1985, 1992, 1994, and 5 times in 1996,
ending with hurricane Fran. This changed the nature of Red Creek from a quiet stream of beaver
ponds and lush vegetation to its current look of tumbled rocks and deadfalls.
Present Vegetation of Dolly Sods: Five distinct vegetation types now dominate the present
environment, and all can be viewed from the Bear Rocks overlook. Many of the plants here are
boreal species—commonly found north of the Great Lakes and in Canada in a much colder
environment and shorter growing season, and occur here at the southernmost portion of their
natural range.
Thousands of acres of heath barrens occur on acid, rocky land where soils were burned away.
Ground cover is dominated by acid loving mountain laurel, blueberries, huckleberries, and
teaberry. These plants provide an abundant crop of fruit for birds, deer and beer, and humans,
and are responsible for the remarkable scarlet fall colors. Clubmosses, Glade St. John’swort, dew
berry, and red and black chokeberry are also common.
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Sphagnum bogs and swamp forests occur in depressions where drainage is restricted. At the
bottom layers, these low spots have soils that were eroded from the uplands and washed onto
them after the forests were removed. Above that is peat that may be 3-5 feet thick. On the surface
are Sphagnum and haircap mosses, sedges, bulrushes, and rushes, and often a mat of
cranberries. Speckled alder and several species of Viburnums can tolerate these saturated soils.
A notable feature of sphagnum bogs is the uneven, hummocky surface. Different plants often
occupy different positions on hummocks, depending on the exposure and elevation. In late
summer, beakrush and cotton grass (a sedge) are abundant. This community is also home to
sundew, a native insectivorous plant. Some bogs are surrounded by red spruce and balsam fir.
Northern hardwood forests now occupy much of the former
spruce lands. Yellow birch, red maple, hemlock, red spruce, black
cherry and beech are the most common tree species. The difficult
growing conditions—thin, nutrient poor soils and harsh climate—
result in trees that are often much shorter than those seen at lower
elevations and in coves. Yellow birch seedlings often regenerate on
fallen logs, producing the unusual stilted trees when the nurse log
rots away. Elsewhere in West Virginia, oaks are dominant tree
species. Here, only northern red oak represents this group.
Red spruce forests here are second growth forests. In some
stands, red spruce may comprise 80-90% of the trees present; thus species diversity is very low.
In some wetter areas, eastern hemlock and balsam fir may occur. Some red spruce forests have
elements of deciduous species characteristic of the northern hardwood forests described above—
yellow birch, red maple. In the understory, mountain holly is common. Ferns are present, but the
dominant understory plants are bryophytes, particularly common bazzania, a liverwort.
Grass balds occur in flat, drier areas and are dominated by Mountain oat grass, also called
poverty grass, indicative of the harsh growth environment. Blueberries and other shrubs such as
chokeberry are also common here. We think that some areas may have been naturally open and
grassy prior to logging. Thomas Lewis reported such an area during his explorations in 1746.
However, certainly the extent of balds was increased by deforestation. Even today, 100 years after
logging, trees are widely spaced, if present at all.
Rare Plant and Animal Species of Dolly Sods and Surrounding Region:
1. Chamomile grapefern (Botrychium matricariifolium) is a northern disjunct (disjunct means a
species that is found far from its most characteristic natural or home range) that extends no
farther south than West Virginia, found in thickets and rich woods as in the Red Creek Valley. It
is easily overlooked.
2. Balsam fir or “blister pine,” (Abies balsamea) is a northern disjunct tree in one of its most
southern stations. It tree occurs a little to the north and west of Dolly Sods, along the Stony and
Blackwater Rivers, in circumneutral as well as acid soils, usually on the margins of swamps or
on other moist soils.
3. A wetland plant Oceanorus (Zigadenus leimanthoides) has a peculiar bimodal distribution along
the Appalachian Front and Canaan Valley and the Atlantic coastal plain, with no intermediate
occurrences.
4. A manna grass (Glyceria pallida) is a northern grass ranging only as far south as West Virginia;
in wet areas at high elevations.
5. Northern stichwort (Stellaria borealis) is a circumboreal plant ranging only as far south as West
Virginia; in wet meadows at high elevations.
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6. Three-toothed cinquefoil (Potentilla tridentata) occupies exposed summits and grass balds and
is listed as rare by WV Natural Heritage Program.
7. Purple virgin's bower (Clematis occidentalis) is a northern species ranging to North Carolina; in
rocky woods.
8. A southern disjunct is glade spurge (Euphorbia purpurea). This plant is usually associated with
limestone-influenced wetlands in Canaan Valley, however it also occurs in upland areas in the
Sods.
9. White monkshood (Aconitum reclinatum) is an Appalachian herb of rich, moist soils along
streams.
10. Bartram’s or oblong-fruited serviceberry (Amelanchier bartramiana) is a disjunct from the boreal
wetlands of the Great Lakes region that occurs in bogs. Even in Wisconsin this species is
confined to the most northern tier of counties on the shore of Lake Superior!
11. Northern blue violet (Viola septentrionalis) is a northern violet ranging south to WV and upland
VA, found in moist, at times coniferous forest.
12. Beaked dodder (Cuscuta rostrata) is an Appalachian Mountain herb ranging from West Virginia
to South Carolina; parasitic on a variety of plants.
13. Single populations of two heathers, Calluna vulgaris and Erica tetralix, exist at the western end
of the Sods along an old railroad grade. Legend has it that they were introduced by loggers of
Scottish descent.
14. Two cranberries, large (Vaccinium macrocarpon) and small (V. oxycoccus) are common in
peatlands with Sphagnum moss. These species are the only food source for the bog copper
butterfly.
15. Other disjunct northern species include Juncus filiformis, Carex canescens, Carex pauciflora,
black-girdled bulrush (Scirpus atrocinctus, bunchberry (Cornus canadensis), goldthread (Coptis
groenlandica) and star violet (Dalibarda repens) .
16. Flowers of bristly sarsaparilla (Aralia hispida) are a favorite source of nectar for the very rare
pink-edged sulphur (Colias interior) butterfly, the larvae of which feed on blueberry vegetation.
17. Early hairstreak butterfly (Erora laeta) is a northern butterfly with a range extending to
Tennessee; in high elevation forests, especially beech-maple - yellow birch; known to feed on
leaves and fruit of beech and possibly yellow birch and beaked hazelnut (Corylus cornuta) .
18. Cheat Mountain salamander (Plethodon nettingi) is a WV endemic (endemic: known only from
small, well-defined areas) found in Pendleton, Pocahontas, Randolph and Tucker Counties; in
mixed deciduous and red spruce forests at high elevations, generally above 3500 feet, but has
been documented from as low as 2640 feet. It is listed as Threatened under the federal
Endangered Species Act.
19. Yellow-rumped warbler (Dendroica coronata) breeds in high elevation spruce forests.
20. The Nashville warbler, (Vermivora ruficapilla), a species in decline, is found in boggy areas.
21. West Virginia flying squirrel (Glaucomys sabrinus fuscus) is a subspecies of the Northern Flying
Squirrel that ranges south along the mountains from Alaska and Canada to NC and TN; in red
spruce and red spruce-northern hardwood forests. It is listed as Endangered under the federal
Endangered Species Act.
22. Southern rock vole (Microtus chrotorrhinus carolinensis) is a subspecies of the Northern Rock
Vole that ranges south along the higher Appalachians to NC and TN; in cool, damp coniferous
and mixed forests.
23. Allegheny woodrat (Neotoma magister) ranges from New York and Connecticut along the
mountains to Georgia and Alabama. Its federal status is "species of concern".
24. Appalachian cottontail (Sylvilagus obscurus) occurs on ridges of the Appalachian Mountains
south and west of the Hudson River, Pennsylvania south to Georgia and Alabama, in mixed
forests, especially northern hardwood-spruce with great rhododendron and mountain laurel.
25. The snowshoe hare (Lepus amaericanus), and fisher (Martes pennati), classified as “species of
concern” by the WV DNR, both inhabit Dolly Sods.
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Note: The following sources provided much of the material for this handout.
1. Forest of the Central Appalachians—Dolly Sods, a website authored by Robert Mueller. See
http://www.spies.com/~gus/forests/dollysods.htm
2. The Potomac-Appalachian Trail Club (PATCO) has two nice web sites on Dolly Sods and the
history of logging in WV, authored by Andy Hitz. I used several pictures from these sites. They
are: http://www.patc.net/hiking/destinations/dolysods.html and
http://www.patc.net/history/archive/virg_fst.html
3. Clarkson, R. B. (1964) Tumult on the Mountains. McClain Printing Co., Parsons WV is the best
written and photographic account of the logging era in this region. Some of the pictures here
came from his book.
4. A classic vegetation study during the 1950s is Allard, H. A. and E. C. Leonard (1952) The
Canaan and Stony River Valleys of West Virginia, their former magnificent spruce forests, their
vegetation and floristics today. Castanea 17: 1-60.
5. Information about and a vegetative description of grass balds is found in Rentch, J. S. and R. H.
Fortney. 1997. The grass bald communities of West Virginia. Castanea 63: 147-160.
6. Stephenson, Steven L. (ed). 1993. Upland Forests of West Virginia. McClain Printing Co.,
Parsons, WV, contains descriptions of rare plant species, bryophytes, lichens, mushrooms,
insects and spiders, amphibians and reptiles, as well as birds and other wildlife.
7. Kennedy, Philip Pendleton (1853) The Blackwater Chronicle. A Narrative of an Expedition into
the Land of Canaan, Randolph County, Virginia. Redfield Publishing Co., New York, NY and
Lewis, Thomas (1925) The Fairfax Line, Thomas Lewis Journal of 1746. Edited by John W.
Wayland. The Henkel Press, New Market, VA contain the earliest descriptions of the area.
8. Jonathan Jessup has taken some of the best pictures of Dolly Sods. The cover picture and
the picture of banner spruce are his. His collection is available at the following website:
http://www.jonathanjessup.com/
9. Additional website on Bob Mueller.
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