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For the past several years, the Washington and Lee Department of
Anthropology/Archaeology has been conducting an intensive archeological
investigation of the Longdale Mining Complex, located in Alleghany County,
Virginia.

This survey has sparked a considerable interest, in the minds of

those involved, as to the history of the complex.

The Jordan and Irvine

Company began producing iron ore in 1827 at the Lucy Selina Furnace.
The company purchased a large tract of land along the length of Simpson
Creek, Brushy Mountain, and North Mountain.
involved in choosing this land.

There were several factors

The primary factor was the presence of an

iron ore bearing vein of the Oriskany Sandstone.

Other natural resources,

such as water and timber, were easily accessible and therefore utilized in
the production of ore.
This process began with the mining of the iron from open cuts and pits
on the eastern slope of Brushy Mountain.

Limestone from the Lower

Helderberg Formation was mined and used as flux in blast furnaces.
The Virginias,

In

it states that, "The experience of a dozen or more furnaces

in Virginia and West Virginia for well nigh a hundred years has proved
this [limestone] not only a 'valuable' but a superior 'flux for blast furnace
use"'(Hotchkiss, Vol. II, 113).

At the same time the mining was taking

place, loggers were harvesting the hard wood trees to produce charcoal m
colliers pits.

According to The Virginias,

This company generally uses less than a ton of
coke for a ton of iron ... it used about 8,300 tons of
coke. As the run of the limonites of Brushy
Mountain will yield from 46 to 49 percent, it
probably used some 18,000 tons of ore, all obtained
from its own beds about 4 miles, by rail, from the
furnace. The limestone used - No. VI ore Lower

Helderberg, from its own quarries, less than 2
miles, by the company's railroad from the furnace 
was probably about 4000 tons, as its ores are low in
silica (Hotchkiss, Vol. II, 5).
The iron ore, the flux, and the charcoal were combined in the Lucy Selina
furnace to produce pig iron (Russ, 4).

The furnace produced about 185

tons of iron per week (Hotchkiss, Vol. II, 5).

This pig iron was sent to

nearby forges for further refinement.
The mining operation on Brushy Mountain was crucial in the ore
production process.

The technique that was used was relatively simple,

but was very effective.

This method, contour strip mining, involved the

mining of the ore along the crop line, which is the line that marks the
intersection of the mineral seam with the surface.

In order to do this, the

overburden above the bed must be removed, starting at the outcrop and
proceeding along the hillside.

This type of mining creates certain

characteristic features, such as the highwall, strip bench, and the spoil
bank.

The highwall is the man-made cliff up hill of the excavation and

may range from a few feet to more than one hundred feet in height.

The

strip bench is located at the base of the highwall and marks the floor of the
excavation.

The removed overburden is placed down hill of the excavation

and forms a spoil bank (Barlow, 35).
The industrial activity involved in the mmmg of this area had an
adverse effect on the surrounding environment.

The main impact was the

increase in the rate of erosion m the Simpson Creek watershed.
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Areas where erosion was most prevalent included spoil piles , \~'~

poorly constructed roads, and the mined area itself.

Of these areas, spoil
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piles were most susceptible to eros10n because loose material was usually
placed in piles with steep slopes; this facilitated and hastened the rate of
eros10n.

The lack of vegetation, caused by the mining process, also

accelerated the rate of erosion.

The removal of this protective cover allows

for more run-off and hence more sediment eros10n.

In Appalachia, this

problem has had particularly severe effects due to the steep slopes and
high annual rainfall (Iino, 114).
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At Simpson Creek, mining activity and the clear-cutting of hill slopes
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loosened the soil and caused a huge discharge of sediment into the creek. ~u.<,~" 7 ~
The erosion process begins with simple rainfall.
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detachment by raindrop impact depends upon its shear strength (a
function of cohesion and angle of friction), which is significantly
undermined by the mining process.

The inclination of the hill slope is

important because the steeper the hill slope, the more soil particles are
splashed down hill.

During a rainstorm, the ram drops that cannot be

absorbed by the soil accumulate and flow off the slope as sheetwash.

This

wash increases in intensity, until water channelizes and forms rills and
gullies, and eventually streams and rivers.

For erosion to occur, a

threshold velocity of flow has to be exceeded and that velocity is related to
particle size (see Hjulstrom's diagram) (Pye, 67-70) .

Deposition of eroded

material takes place in areas of low inclination and in the slack water at
the confluence of two streams.
These erosional and depositional processes are visible in modern mining
communities.

Several studies have been conducted to measure the effect

of mining on sediment discharge.

One such study was conducted in the

Beaver Creek watershed, in eastern Kentucky.

Tests have proven that the

average erosion rate in an unmined watershed is about .07 tons/acre/year;

while in the Beaver Creek drainage, which has been subjected to mmmg
activity, the average rate was 5.9 tons/acre/year.

There is an obvious

correlation between the mining activity and the increase m the rate of
erosion.

Sediment discharge in the Beaver Creek watershed was found to

be 70 times greater than that of comparable unmined watersheds (Iino,
115).

This same study also showed that 97% of the erosion in a partially

mined watershed was attributed to the strip mined area, which only
accounted for 6.4% of the total area (Hutnik,147).
In Wyoming, similar experiments were conducted m another attempt to
distinguish the correlation between mining and erosion.

B. H. Ringen

compared the sediment yield of two tributaries of the Tongue River; one of
which was surface mined for coal and the other left undisturbed.

He found

that
Sediment yield from the mined basin was more than
11 times greater than that from the undisturbed
basin, owing to the very erodible steep barren spoil
piles and highwalls. In the 25 years since mining
ceased in the area, the annual sediment yield rate in
the mined basin has been 2.6 tons/hectare per year,
with only 0.2 tons/hectare per year in the
undisturbed basin (Iino, 116).
Once again, mining proved to have a direct affect on erosion and the
transport of sediment.

Tests in Fayette County, Pennsylvania; however,

did not produce the same results .

Several sediment monitoring sites were

constructed along the lengths of streams of the Stony Fork Basin.

Some of

these sites were located above a mined area, while others were positioned
downstream from there.

The sediment yields at sites below the disturbed

area were no greater than those yields above the disturbed area.

This

indicated that the mining activity did not have an impact on sediment
yields.

Due to the effective sediment control measures used throughout

the basin by the mining companies, the degree of transport of sediment
was minimized. (U.S.G.S report 94-4056, p. 31).
In an attempt to show the impact of mining on the environment, we
conducted a study along Simpson Creek and its tributaries in Alleghany
County, Virginia.

In order to determine the amount of erosion that took

place as a result of the mining activity, we tried to locate buried A
horizons.

These horizons would have been produced as a result of the

increase in erosion and the resulting deposition of this eroded material on
top of pre-existing soil horizons.

It was not likely that the Longdale

Mining Company had the technology that was used m the Stony Fork Basin
to prevent such a rapid increase in sediment erosion and transport;
therefore, we were fairly confident that these buried A horizons existed.
Eight locations were chosen based on the knowledge that sediment is
deposited in places of low inclination and m the slack water created at the
confluence of two streams.

These conditions usually produce a bar like
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depo_~ We conducted tests along these bar deposits using an auger and a ~~,,_.:

shovel.

The auger was used to take between 4-6 sample cores from the
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bar at each location, while the shovel was used to expose the layering of
sediment in the stream bank.
Unfortunately, most of these sites failed to produce any positive results.
The eighth location, however, did reveal what appeared to be a buried A
horizon at a depth of about 20 inches.

One

possible explanation as to why

no deposits were found at the other locations could be due to the fact that
these deposits were at least one hundred years old.
there were several floods.

During that time,

These flood waters could have reworked or

totally removed the buried A horizons.

At location eight, the presence of a

possible A horizon could be explained by the fact that it is situated further

I.
down stream from the other sites.

The lower topography and inclination at

this site make it an excellent location for deposition to take place.

Also, the

number of tributaries draining the mined hollows and entering into
Simpson Creek increase in the downstream direction which means there is
a greater likelihood that eroded material from the mined areas would be
transported past this point.

These facts may explain the presence of the

buried A horizon.
In the future, more work can be done to assess the environmental
damage inflicted upon the Simpson Creek drainage basin.

One possible

project involves taking cores from the bottom of ponds and having them
chemically analyzed.

This would reveal the level of pollution introduced

into the environment from the colliers pits and the smoke stacks of
furnaces.

Further insight could be gained as to the levels of carbon

emitted from the production process of the furnace.
This project only examined one aspect of the environmental impact that
the Longdale Mining Complex had on the Simpson Creek watershed.
Though this project was not as conclusive as some previous studies, it can
still be said, based on the results that were obtained, that there was a
certain degree of environmental impact on the study area.

The presence of

the buried A horizon at site eight supports the assumption that the mining
on the eastern slope of Brushy Mountain did have an effect on the rate of
eros10n.
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