The Silver Hill Mine:
First Silver Mine
in the United States

And Supplier of Lead
to the Confederacy

By L. Michael Kaas

he Silver Hill Mine is located in the gently rolling hills of

I the North Carolina piedmont about ten miles southeast of

Lexington in Davidson County. It has the distinction of

being the first important silver mine in the United States." The initial

ore discovery in 1838 was very rich in native silver and lead and also con-

tained small amounts of copper and gold. As mining progressed it en-

countered large amounts of lead and zinc sulfide ores. In the mid-1840s,

the complexity of the ore caused the owners to undertake an extensive
period of experimentation on smelting technologies.

Failing to solve its metallurgical problems, the mine shut down in
the early 1850s. During the Civil War, it reopened to supply lead to the
Confederacy. Production continued after the war until the mine closed
for good in 1882. Since its closure over a century ago, the mine has re-
peatedly been the target of exploration and development groups. This
article distills the unique story of Silver Hill from many local sources,
original company documents, and the technical literature of the mining
industry.

Discovery and Early Development at Silver Hill

In 1799, gold was discovered on John Reed’s farm in Cabarrus Coun-
ty, northeast of Charlotte. By the 1820s, farmers and prospectors had
discovered placer gold in creeks and gold-bearing quartz veins in farm
fields and in the banks of streams in several counties. Thousands flocked
to the area and America’s first gold rush was under way. By the 1830s,
mining had become an established industry in central North Carolina,
second only to agriculture,” and prospectors had expanded their search
northward into the Lexington area.
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In 1838, cerussite (lead carbonate) was dis-
covered near Lexington on a hilltop owned by a
Mr. Byerly.? Roswell A. King purchased the land
and sank a shaft directly into the deposit, initially
called King’s Mine. The near-surface oxidized ore
was rich in lead and also contained large quanti-
ties of native silver. In 1839, King and John W.
Thomas received a charter from the General As-
sembly of North Carolina to form the Washing-
ton Mining Company,’ and renamed their prop-
erty the Washington Mine.

The ore deposit at Silver Hill was primarily
composed of two parallel veins that ran approxi-
mately north 20 degrees east, and dipped approxi-
mately 63 degrees to the west.® The veins were
named the East Lode and the West Lode. The
width of the veins varied from a few inches to
around fifteen feet. They were typically separated
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by twenty-eight to thirty-two feet of country rock.
As the mine deepened, two smaller veins were dis-
covered, one east of the East Lode and running
parallel to it and the other west of the West Lode
and running at an angle to it.

By the mid-1840s, the mine had three shafts.
King sunk the first, the Ladder Shaft, at the dis-
covery site, where the East Vein was exposed at
the surface. It reached a depth of sixty feet with
levels at forty and sixty feet. It was equipped with
ahand-operated windlass. Drifts and crosscuts on
all levels provided access to each vein. Winzes and
raises provided connections between the levels.

A second shaft, the East Shaft or Whim Shaft,
was sunk from a point 61 feet west of the Ladder
Shaft to a depth of nearly 170 feet. It had levels at
60, 100, and 160 feet. Both ore and water were
hoisted through this shaft by means of a horse
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Washington Mine cross-section, 184S. (From Taylor, Reports on the Washington Silver Mine.)
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Letter from E. ]. Pinkerton, secretary, to Wm. Blackburne, 2 August 1841, re-
porting lead production and shipments. (From “Washington Mine Letter Book.”
Courtesy of the Davidson County Historical Society.)
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whim.

A third shaft, the Engine Shaft, was sunk 121
feet west of the East Shaft to a depth of slightly
more than 160 feet. It connected to the East Shaft
through crosscuts on the 100-foot level and the
160-foot level. The sizable quantity of water hoist-
ed from this shaft was used for ore processing and
domestic purposes. In 1845, the company negoti-
ated the purchase of a steam engine for pumping,
hoisting, and other purposes.

Cerussite, argentiferous galena (lead sulfide),
and native silver were the principal ore minerals
in the upper portion of the ore body. Sphalerite
(zinc sulfide) was also present but was not recov-
ered until later in the mine’s life. In general, as
the mine deepened, sphalerite increased and ga-
lena decreased. The ore contained small amounts
of pyrite (iron sulfide), chalcopyrite (iron-copper
sulfide), pyromorphite (lead phosphate), and
even smaller amounts of gold. A variety of other
minerals appeared in the gangue.”

Silver Hill was a high-grade orebody. Early
analyses of selected samples of various ore types
from the richest parts of the veins showed metal
contents as high as 12 percent silver, 62 percent
lead, 29 percent copper, and 27 percent zinc.?
While these were not representative of more typi-
cal run-of-mine ore grades, they did illustrate the
diversity and complexity of ore types within the
deposit.

Early Production by the
Washington Mining Company

Production dataare incomplete. From August
1840 to November 1842, the Philadelphia-based
Washington Mining Company produced 2,661
pigs of argentiferous lead containing $13,288 of
gold and silver after mint-processing charges.’
Mine records from May to ecarly August 1841
state that it shipped 33,823 pounds of argentif-
erous lead, while an additional 16,046 pounds
of lead remained on hand at the mine ready for
shipment.'” Mint certificates show that from 13

October 1843 through 31 December 1844, pro-
cessing recovered $24,009 of silver and $7,253 of
gold from 160,000 pounds of lead. The gross to-
tal value of production from 13 October 1843 to
9 January 1845 came to just over forty thousand
dollars, with a profit of nearly fourteen thousand
dollars.!!

Transportation from mine to market was
complicated. Lead pigs weighing seventy-five to
cighty pounds each were first shipped to Fayette-
ville, North Carolina, a one hundred mile wagon
trip. From there they went by sloop down the
Fear River to Wilmington, North Carolina. The
final leg of their journey was by schooner to Phila-
delphia, where the pig lead was refined and “test
bottoms” containing the silver and gold were sent
to the U. S. Mint.!?

The mine’s tidy profits masked two ominous
signs. On the 60-foot level, mining was taking
place along 300 feet of the East Lode. Howev-
er, as the deeper levels were developed, the min-
able length of the veins shortened, reaching only
about 150 feet along the East Lode and a shorter
distance along the West Lode on the 160-foot
level. This must have caused concern that the ore-
body would pinch out at depth. In 1845, a con-
sulting engineer recommended additional surface
and underground exploration to determine if the
veins continued to the north and south of the
existing workings. Fortunately, substantial quan-
tities of ore were then still available in the devel-
oped levels.

The second issue was the change of mineral-
ization at depth. At the 60-foot level, miners be-
gan to encounter the first occurrences of galena,
though cerussite remained the main ore mineral.
By the time mining reached the 160-foot level,
however, the ore was almost entirely galena. In-
creasing quantities of sphalerite occurred as the
workings deepened.” The presence of sphaler-
ite complicated the smelting process, resulting in
substantial losses of lead and silver.

In the late 1840s mine development slowed
while attention focused on the metallurgical
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Zinc and Silver Hill Mines (Silver Hill Mine) cross-section, 1854.
(From Schoonmaker, Statement of the Condition and Prospects.)

problems. East Shaft had only reached the 200-
foot level and no additional work occurred in the
Engine Shaft after 1845. The company made a
few mining improvements, however. It installed
a sixty-horsepower steam engine to drive mine
pumps, stamps, and the blowing engines that sup-
plied the furnaces, and purchased an iron whim
mine hoist to replace the horse whim on the East
Shaft. In 1852, the company sank two new shal-
low shafts, the Symonds East and West shafts, on
an exposed mineralized area 320 feet north of the
Engine Shaft. These shafts were twenty-six and
sixty-two feet deep respectively. Through cross-
cuts, they intersected a vein with an orientation
similar to that of the East Lode and thought to be
an extension of it.'"

Silver Hill Becomes a
Metallurgical Laboratory

The 1842 report of a visit to Silver Hill by a
Quaker schoolmaster provides a detailed descrip-
tion of the mine and its early processing meth-
ods.’> Run-of-mine ore first went to the buck-
ing house, where boys used hammers to break it
down to a fine size. The broken ore next traveled
through washing troughs that removed slimes.
Jigs, described as “iron-bottomed sieves,” agitated
in “vats, similar to those in a tan-yard,” caused the
heavier and more valuable ore particles to settle
to the bottom. The lighter material in the upper
layer of the jigs was reprocessed until it contained
little material of value and was then discarded.
The heavier concentrates from the bottom layer
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of the jigs were processed in “calcining [roasting]
furnaces” to drive off sulfur. Calcined ore next
went to “smelting cupels” (Scotch hearth furnac-
es'), that separated slag from the metal cast into
lead pigs.

Smelting in Scotch hearths was a slow and
labor-intensive process. In the summer of 1841,
the company constructed new high furnaces on
three sides of a common chimney."” Roasted ore
pulverized by the stamps was mixed with char-
coal and iron ore flux and added to the furnace.
The air blast was supplied to the furnace through
the tuyere. As the molten metal and slag that ac-
cumulated in the basin were periodically drawn
off, new ore, charcoal, and flux were added. A
single furnace could produce one ton of lead ev-
ery twelve hours. While an improvement over
Scotch hearths, high furnaces were still labor in-
tensive and expensive to operate.

As the mine’s ore shifted to the primary sul-
fides of galena and sphalerite, plus pyrite and chal-

copyrite, volatilization of the zinc in the furnaces
carried off significant quantities of both lead and
silver. In an effort to stem these metal losses and
also refine the lead at the mine, the owners em-
barked on several years of experimentation with
other types of furnaces."

English reverberatory refining furnaces were
added to the flowsheet to further reduce the mol-
ten lead and litharge (lead oxide) from the high
furnaces and to produce a higher purity of lead
and silver product. In a reverberatory furnace
the flame from the firebox passed over the cupel
(hearth) to heat the molten material. The oval
shaped cupel measured two by four feet and was
made from bone and wood ash tamped into an
iron hoop. Air from the bellows gently passed
over the surface of the melt to reduce the litharge
and form the pure lead that flowed out the tap
hole.

As refined metal was removed, additional
molten material was added to maintain a constant
level of metal in the cupel. A sliding door on the
chimney flue could be closed to prevent some loss
of metal fumes. The process cycle was repeated
until the molten matter contained a concentra-
tion of approximately equal parts of lead and sil-
ver. This enriched lead was then drawn off and
treated again in a separate cupel to which no fresh
lead was added. The lead was cast into pigs and
the silver into a cake.

Toward the end of the period of experimen-
tation, the company installed a German refining
furnace. Its large, six-foot-diameter cupel held
four tons of lead in one heat. As air was blown
over the surface of the molten metal, charcoal
dust was thrown on the surface to create a froth of
impurities that was raked off. Molten litharge and
lead then formed and were removed separately.
The residual silver that collected in the recessed
center of the cupel was cast into a cake.

The grade of the ore remained high but the
dominant metal became zinc. The assay of a large
quantity of ore mined around 1850 showed 45
percent zinc, 21 percent lead, and 8 ounces per



The Silver Hill Mine 35

Secbion CD

inig 2 423 o ! 2n
[ 5 | [T ] ]

Scale of feat

o

Scotch hearth furnace.
(From Collins, Metallurgy of Lead.)
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and Silver Produced in the Mines of America.”)
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ton of silver, with small quantities of gold and

? Despite the increased complexity of

copper.!
its flowsheet after years of experiments with the
various types of furnaces, the company continued
to lose valuable lead and silver in its recovery pro-
cess.

In 1852, these financially disastrous results
caused the original Philadelphia owners to aban-
don their search for a more efficient smelting tech-
nology and to shut down the mine.** One source
later recorded that the mine “during the thirty
years of its active work [from the mid-1840s to
the mid-1870s], was practiced on by all kinds of
‘process’ mongers, and the grounds and buildings
are a museum of old and nondescript machinery
and metallurgical appliances.”*!

Silver Hill's experiments with smelting fur-
naces apparently had little influence on process-
ing the rich lead-silver ores discovered in the West
over the following decades. Initial attempts to
smelt lead in Nevada, Utah, and Colorado also
employed hearths and reverberatory furnaces. As

at Silver Hill, these efforts also failed. The blast

furnace smelting perfected at Eureka, Nevada,

around 1870, became the dominant processing
technology in the West.

By 1885, the large smelters in Leadville,
Colorado, had further improved blast-furnace
techniques. Like Silver Hill, the original ores dis-
covered at Leadyville in 1876 and 1877 were lead
carbonates. As these ores were depleted and pro-
duction of sulfide ores increased, mining compa-
nies constructed roasting furnaces. By 1885, all of
Leadville’s smelters had roasting furnaces in their
processes preceding their blast furnaces.*

Reopening as the Silver Hill Mine
and the Civil War Era

The mine remained closed from 1852 un-
til 1854, when new owners, the Zinc and Silver
Mining Company of New York, renamed it the
Silver Hill Mine and announced plans for a new
recovery process. Bradford separators would be
used to extract the sphalerite from the galena be-
fore the lead concentrate was smelted.?? Without
the zinc interfering with the smelting process, the
company predicted that metal recovery would in-
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crease dramatically, but the success of this scheme
cannot be confirmed.

An 1860 report indicated that the mine’s
ore process included stamps, a roll crusher, and
ten buddles to provide gravity separation into a
galena concentrate, a sphalerite concentrate, and
tailings. A second, smaller steam engine had been
added to operate the buddles, but the report made
no mention of the use of Bradford separators or
smelting furnaces. This document also included
a copy of a new North Carolina charter for the
Silver Hill Mining Company, indicating that the
company was again attempting to raise funds for

the mine.*

Another report stated that the Whim Shaft
(East Shaft) had been driven on an incline follow-
ing the footwall of the East Lode to the 300-foot
level. Favorable showings of ore were reported on
the 250- and 300-foot levels of both the East and
West lodes. This report noted that the capacity
of the processing equipment was thirty tons per
month of lead concentrate with an estimated val-
ue of $130 per ton at a New York smelting works.
A four-year accumulation of eight thousand to
twelve thousand tons of sphalerite concentrate at
the mine was said to contain 44 percent zinc that
could be upgraded to 55 percent at low cost and
sold at a large profit.””

It appears likely that the mine was once again
idle on the eve of the Civil War, but the Con-
federacy had few options for obtaining lead. In
his 12 August 1861 response to an interrogatory
concerning supplies of raw material, General Jo-
siah Gorgas, head of the Ordinance Bureau of the
Confederate War Department, reported the in-
tention to reopen the Silver Hill Mine.

Besides the Wytheville mine, in [Vir-
ginia], the Confederate Government has
directed the working of a mine in North
Carolina. In reference to this Governor
Warren Winslow writes, August 8: “I
have written to Pasco, an experienced
miner, to come down and get ready to

open the Silver Hill Mine, in Davidson
County. . . . It will not require much
means. The furnace will cost only $500,
I think, and labor is now so cheap that a
small addition will be all that is required.”
These two mines will, it is believed, sup-
ply all our wants [for lead].*

The 1860 Census for Davidson County lists
Richard W. Pascoe, age 39, as the agent (i.c. super-
intendent) of the Silver Hill Mining Company.”
The census also shows that English and Irish min-
ers lived close to the mine. By this time, skilled
Cornish miners, like Pascoe, had been immigrat-
ing to America for several years. Slave schedules
for the census also show that fourteen slaves, hired
from their owners, were under Pascoe’s charge at
the mine.?8

Curiously, Pascoe also appears, with his fam-
ily, in the 1860 census tabulations for South
Bethlehem, Pennsylvania, in the Friedensville
zinc mining area.”” He is listed as superintendent
of the Lehigh Zinc Company’s Uberroth Mine.
Like many Cornish mine captains of the period,
Pascoe may have served concurrently as manger of
more than one mining operation. What is unique
is that one mine was in the North and one was in
the South. It is unknown whether or how often
Pascoe traveled back and forth between North
Carolina and Pennsylvania. Mine records are in-
complete for the war years, but Pascoe was clearly
involved with the Silver Hill Mine from 14 June
14 1860 until at least 15 March 1862.%°

The same mine records show that shipments
oflead, probably concentrates, went via the North
Carolina Railroad to the Confederate lead works
in Petersburg, Virginia (Table 1).>» The North
Carolina Railroad connected to the Weldon
Railroad, which served Petersburg. This railroad
stayed in operation until 18 August 1864, when
Union troops severed the line south of Petersburg
during the Battle of Globe Tavern.?* Lead ship-
ments by rail from Silver Hill could have contin-
ued, but would have had to travel the last thirty



38 2009 Mining History Journal

miles to Petersburg by wagon.

The Petersburg Lead Works was constructed
by the Confederate Government to produce lead
for bullets. It remained safely behind Confed-
erate lines until the fall of Petersburg on 2 April
1865, only a week before Lee’s surrender at Ap-
pomattox. During the war, the silver was not re-
covered from Silver Hill’s ores. It remained in the
lead used to manufacture bullets, and a popular
legend soon evolved that the Confederates were
shooting Yankees with silver bullets.??

The total quantity oflead that Silver Hill Mine
produced for the Confederacy is not known. It s
certain that Silver Hill was never more than a sec-
ondary lead supplier during the War. The Union
Lead Mine Company in Austinville, Virginia,
provided most of the Confederacy’s lead. These
Virginia mines remained in production until 17
December 1864, when they were destroyed by

Union forces.?

Post-Civil War Production

In 1867, the first report on the mine after the
Civil War noted that it had reached a depth of five
hundred feet. This indicates that substantial ac-
tivity had taken place during the war. Many thou-
sands of tons of zinc concentrate were still pres-
ent on the surface. The prospectus for the Silver
Lead Mining Company of New York, included
with this report, sought to raise capital to expand
the scale of the operation and to repay an indebt-
edness of thirteen thousand dollars “incurred in
keeping the mine clear of water, and preventing

depreciation during the unsettled period since the
»35

By 1872, the mine had reached a depth of 650

feet and was producing at a rate of four hundred

war.

to five hundred tons per month. Buddles were
still being used to separate the ore and waste min-
erals. The galena concentrate was roasted at the
mine and shipped to New York for the manufac-
ture of Bartlett’s White Lead paint. Apparently
no market had yet been found for the zinc.?¢

In 1878, J. Howard Jones extended the in-
clined portion of the East Shaft from the 200-foot
level to the surface. The result was a completely
inclined shaft. In the process of driving the new
portion of the incline, a rich body of carbonate
ore was encountered near the surface and a large
quantity of it extracted.

At some point prior to this the Symonds East
and West shafts in the north ore body had been
deepened to 110 and 210 feet respectively. A drift
was driven from the 210-foot level of the Symonds
West Shaft to connect with the 250-foot level of
the main East Shaft.””

Silver Hill closed in 1882, reportedly because
of continued difficulty with processing the sulfide
ores and litigation over title to the mine. It once
again filled with water, ending Silver Hill’s last im-
portant period of production.®®

Attempts to Reopen the Mine

A number of attempts were made to revive the
mine. From 1898 to 1900 the West Prussian Min-
ing Company operated the mine. E. Hopkins, the
engineer in charge of the project, did a thorough
survey of the mine. His maps provide the most
complete picture of its underground workings.
The company dewatered the mine, enlarged and
retimbered the Incline Shaft above the 250-foot
level, and repaired the rest of the shaft. The mine
shipped some argentiferous galena and sphalerite
concentrates, but production did not continue
for long.* A photograph of the mine (next page)
was probably taken during this period.*

It was reported that by 1908 the mine had
practically no equipment, all machinery having
been either discarded or sold, and that its few re-
maining buildings were dilapidated.” Between
1909 and 1911, T. A. M. Stevenson dewatered
the mine down to the 350-foot level. The opera-
tion worked remaining ore on the upper levels and
some dump material, and shipped approximately
700 tons of zinc concentrate and 225 tons of lead-
silver-gold concentrate.*
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Miners at the Silver Hill Mine, circa 1900. (From Austin “Search Slated
For Main Vein.” Courtesy of the Davidson County Historical Society.)

During World War II, the US. Bureau of
Mines evaluated mines and prospects across the
nation in search of minerals critical to the war
effort, with Silver Hill included in that program
(Figure 8). In 1940, R. L. Stevenson re-timbered
the North Shaft (the old Symonds West Shaft)
and dewatered the mine to the 250-foot level. At
that time the Bertha Mineral Company of Austin-
ville, Virginia, owned by New Jersey Zinc, drilled
nineteen diamond-drill holes totaling 5,578 feet
in an attempt to intersect the veins at depth.”
This effort was unsuccessful in locating additional
ore bodies of commercial size, and the bureau rec-
ommended that no further exploration be done.

In the late 1950s, the Tennessee Copper
Company explored the Incline Shaft to a depth of
772 feet and carried out an extensive exploration
drilling program. Lead and zinc mineralization
was found down to fifteen hundred feet. In 1960
the company announced that it had contracted
for work to reopen the mine.*

The Incline Shaft was deepened to a length

of seventeen hundred feet, approximately twelve
hundred feet deep vertically. A four hundred foot
drift was driven from the shaft bottom into the
hanging wall for deep diamond drilling. Three
thousand tons of ore were excavated and placed
on a surface stockpile. The company certainly
envisioned using flotation to at last unlock the
full potential of Silver Hill's complex ores. But
though the newly discovered ore was rich, reserves
were deemed insufficient to be economically pro-
duced.®

However some mines never die, especially fa-
mous ones. Silver Hill is no exception. In 1987,
the Niagara Capital Corporation of Vancouver,
British Columbia, Canada, announced its inten-
tion to undertake a $1 million evaluation, to be
followed, if successful, with an additional $5 mil-
lion investment to bring the mine back into pro-
duction. Niagara’s partner was Silver Hill Mines,
Inc., of Cincinnati, Ohio, which had leased the
mine from the Stevenson family.

Rising metal prices were cited as the reason
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USBM photo of the Silver Hill Mine in the early 1940s showing the North
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Shaft headframe (right rear) and the Stevenson Mill (left center). (From
Cohen, “Silver Hill Mine.” Courtesy of U. S. National Archives.)

for renewed interest in the mine. Niagara stated
that the mine had proven reserves worth $30
million, and the company planned to offset the
cost of the initial evaluation by concentrating the
stockpile left by Tennessee Copper and sending
it to England for smelting. The stockpile was in-
deed removed and processed at a nearby mill, but
the mine never reopened and no record has been
found of any additional exploration being done
on the property.*

Conclusion

Today, the site of the Silver Hill Mine is a
small, rather desolate spot, surrounded by lush
North Carolina farmland. The ruins of only a few
of its more than sixty original buildings remain.
Probably few of Davidson County’s residents
know of its existence and far fewer understand
its historical significance. As the first U.S. silver
mine, its early production of native silver was

truly unique. The mine’s high ore grades make it
easy to understand why its owners were continu-
ally willing to invest heavily in mine development
and metallurgical experimentation.

Silver Hill illustrates the dependence of early
U.S. mines on European expertise and technology.
Cornish mine captains were instrumental in the
mine’s initial underground development and its
reopening at the time of the Civil War. The mine’s
workforce was heavily populated with English and
Irish miners. The array of smelting furnaces tested
at Silver Hill was based on English or German de-
signs. The failure of these tests foreshadowed the
challenges faced three decades later when western
miners encountered poly-metallic sulfide ores.
Finally, as a supplier of lead to the Confederacy,
the mine was an important part of General Josiah
Gorgas’ effort to ensure that southern forces had
the critical minerals they needed during the Civil
War.
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