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Mining in the Black Hills,1875 -2010:

A History



The historian Watson Parker caught the region well. "Out of the sea of grass which waves
from the Missouri to the Rockies," he wrote, there "rises an island of mystery, promise, and
adventure, the Black Hills of Dakota and Wyoming." They lie between the Belle Fourche River
and the various southern forks of the Cheyenne River and at some points tower more than 4,000
feet over the grassy high plains -meaning that they are some 7,000 feet above sea level. Thick
forests of pine cover the hills at every point, and while they are essentially green in color, they
look black from a distance -which led to their name -the Black Hills. [Watson Park'er, §Q!4jE
the Black Hills (Norman: University of oklahoma Press,1966), 3.]

Nobody knows when mining began in the Black Hills. Most likely, ancient Indian
peoples traveling through the region spied the first gold, saw the first silver-lead outcrops, and
picked up the first tin minerals, but metals, mines, and metallurgy of any sort do not appear to
have been part of the early cultures in the region. And the first Europeans in the area, the French
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century, chroniclers of the region began to mention the presence of gold and silver, although no
one had confirmed these reports. Parker 6 -8]

The early 19th century witnessed two important changes in. hills. The Sioux or Lakota
peoples, forced out of the Great Lakes region, began moving west and incorporated the hills in
their hunting territory and spiritual traditions, and then in the  1820s and after, fur trappers from
the United States and Canada began penetrating the hills in search of beaver pelts and other
hides. They and others probably took some time to search for gold, and a stone found in the
1880s by one Louis Thoen near Spear fish describes a party which found gold in the early 1830s
only to be massacred by Indians before they could escape. While this so-called Thoen Stone
seems most likely to be a forgery -though its veracity has never been completely disproved -
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Sioux tend to suggest this as well. While some report that they engaged in some placer mining to
find gold to buy goods from trappers and traders, in 1857, they apparently decided to execute any
Indian who reported gold to whites and to kill anyone else who found the royal metal in the
Black Hills. Based on what had happened in California and elsewhere, they fully understood the
consequences of white people fmding gold on Indian populations -it would destroy their way of
life and force them out of the region. Parker 9 -12]

But rumors of gold in the Black Hills only grew in these years. The Lakota themselves
traded small amounts for goods at Fort Laramie and at the Red Cloud Agency. Americans and
Canadians bound for California searched at least some of the hills on the way west. Some people
disappeared, reputedly killed by Sioun, but the number of prospectors and the rumors of gold
only increased. Whether these sojourners actually found anything remains a matter of conjecture,
but what is certain is that in  1857, Lt. Gouvemour Kemble Warren and Ferdinand V. Hayden,
early in his famous career, used a military escort to protect themselves and found gold in the
Black Hills. Other military persormel made similar reports in the next few years. By the mid-to-
late  1860s, the knowledge of gold in the Black Hills, its presence confirmed by offlcial

government investigators, was becoming ever more widespread. And that knowledge, set against
the now widespread discoveries of gold in mountainous areas in the West, especially in the wake



of the Pike's Peak Gold Rush to Colorado, not too far south, in  1859, suggested that a systematic
search for gold in the Black Hills lay in the offing. Parker,14 -17]

People from eastern South Dakota and nearby Iowa formed the vanguard of this effort.
As early as  1861  one Byron M. Smith organized investors from Yankton into the Black Hills
Exploring and Mining Association, and five years later Hayden, again accompanied by soldiers,
found more gold in the hills, and in response to that, the Smith group, which had been kept out
by Sioux opposition, made another attempt, this time to try to enlist military protection. The U.S.
Army, however, under the command of General William Tecumseh Sherman, was opposed to
mining because it feared conflict with the Sioux, and in  1868, the Sioux received title to the
Black Hills in the Treaty of Fort Laramie of that year. But this treaty received little support from
the white population of the area for it came in the midst of growing pressure to prospect in the
region, some of it from civilians and some from military personnel. And the territorial legislature
not only opposed it, but also called for a scientific expedition to explore the hills. Finally, in
1874, to maintain the peace and keep whites out of the Hills, the army dispatched Colonel
George Armstrong Custer to explore the Black Hills to find a suitable location for a military post
to keep the Hills safe for the Sioux.

Custer's expedition, however, proved to be a Trojan horse. Rather than keep the two
sides apart, it in effect opened the floodgates to exactly what it was supposed to prevent -
another gold rush. In July  1874, Custer led both cavalry and infantry into the Hills. They
followed Castle Creek, Custer climbed Harney Peak, and his scouting parties, though hampered
by the forests and terrain, found traces of both gold and silver in many places. Although
members of the expedition itself found it of only marginal interest, the newspapers boomed it
into the bonanza that it actually was beginning in August 1874. Parker 23-26]

The rush now marshaled its strength. The late summer and fall of 1874 marked this
dramatic turn of events. Newspapers kept up the reports of gold, small parties headed for the
Hills, and merchants eager for business advertised the wares needed for prospecting. The army
disapproved, however, and its new commanding officer, General Philip Henry Sheridan, moved
quickly to keep prospectors and miners out of the Hills by force. Prospecting parties aware of
this took measures to avoid the military. Winter proved more effective than the military in
discouraging the adventurous, but work done in those months, notably by a puny led by John
Gordon of Sioux City, Iowa, provided more proof of gold along with reports that miners could
make $10 per day, two-week's work for most people. The news made headlines in Sioux City
and Yankton, more people headed for the Hills, while the military did its best to turn these
people back, but the boom was .on as winter tuned into spring and spring into summer. Parker
29-34]

As  1875 unfolded, the Hills attracted hundreds of argonauts. The economic depression of
the  1870s spurred some. Problems in agriculture pushed others. The loss of work in other
western mining districts put others on the road to the Hills. Escaping disease and avoiding labor
problems elsewhere pushed still more. And they surged to the Black Hills in the face of other
publicity that undercut the boom - the respected Scientific American stating outright that most
reports of rich placer gold were. "barefaced fabrications." But reports like that had appeared in
rushes elsewhere before and discouraged few bent on instant wealth. The merchants, the



outfitters, and the newspapers were more convincing. So, too, were the steamboat lines, the
stagecoachers, and freighters in the towns that served or could serve the Black Hills. Into the
Black Hills poured hundreds of people, some to mine, others to se.Il, still more to speculate. Fear
of the Sioux tuned back some, and the army tuned back others, but overall, neither the fear of
Indians nor the U.S. military deterred the most determined. The rush was on. Parker [38 -44]

As was the case in California in  1849, Colorado in  1859, and innumerable other boomlets
here and there, the argonauts of 1875 were mostly placer miners. Whether experienced or not,
they understood that the Black Hills held free gold in alluvial deposits -that is to say, gold
deposited in streams and hills where water flowed or had once flowed over the course of
centuries and more. All they had to do was to dig it out and recover it with pans, cradles, rockers,
and sluices -all techniques based on one principle. Gold was the heaviest substance known, and
it fell out of gravel, dirt, and sand when a stream of water washed away all the other materials
that were so much lighter. It was poor man's mining. The capital investment was minimal, the
knowledge required small, and the rewards were potentially large. Few people really expected to
get rich, but an ounce of gold, fixed by law at $20.67 per ounce, was roughly a month's wage to
most people, and so the prospect of finding only a few ounces in a summer's work spurred
miners on. It might be enough to buy a farm, launch a business, pay off debts, or win a
sweetheart's hand. Few, if any of these boomers, expected to settle in the Black Hills.

Mining in the Black Hills gold msh repeated patterns seen everywhere in the West since
the California Gold Rush of 1848/49 and after. Placer miners searched for gold in streambeds
and in the adjacent hills and gulches. They often began with a large steel pan, which resembled
an over-sized frying pan without the handles. The miner shoveled or otherwise put in some
gravel, sand, or dirt; then sloshed the contents around to see if there were any gold colors there as
the circular action of panning tipped out the water and worthless materials. If gold color
appeared, then the miners might build a sluice box or rocker. The miners could here shovel in the
dirt and gravels, and use slats at the bottom to catch the gold as the water washed the detritus
through, and if they had mercury ("quicksilver") with them, the miners could then put mercury
behind the slats. Gold is essentially inert, but it will react with two substances, mercury and
cyanide, which can effect recovery. While the cyanide process (later important in the Black
Hills) did not exist in the gold rush, the idea of capturing gold with mercury was a very old
process. It combined with the gold to form an amalgam (and the process called amalgamation),
which captured the gold. Heating the amalgam in a retort destroyed the compound, leaving the
gold behind, and volatilizing the mercury, which was in theory later recovered and reused. In
practice, however, workers breathed in the mercury vapor, got "the shakes," and later died of
irreversible mercury poisoning, and some mercury was lost in the streams, which in the later 20th
century became an environmental concern. But amalgamation, from the gold rush of the  1870s to
the environmental concerns of the  1970s, was an important recovery technique in the Black
Hills.

Panning, sluicing, and rocking were important techniques in the gold rush, and miners
used them everywhere. But shoveling the gold was hard work, and in places where the gold
occurred in soft rock, miners blasted it out.
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The first miners in the Hills turned their attention to French, Rapid, Spring, and Castle
creeks where government expeditions had gone before, and by the summer of 1875, perhaps
1,500 men and a few women were at work on bars and streambeds. They also discovered gold in
what they called "cement" deposits which was a hard conglomerate held together by iron like
cement, especially in the area that would turn into Deadwood. Some bar deposits ran down as
many as 30 feet to bedrock, and the early placer miners in effect began "underground" mining by
sinking shafts to reach the deep gold, sometimes with fatal consequences from cave-ins. The
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of water, sometimes not enough so that miners had to build water impoundments and a series of
flumes to where they were working. [Parker 53 -55]

From a legal perspective, the miners had no right on government lands, and so they
resorted to the old practice of creating mining districts to organize, legitimize their work, and
very important, create a recorder to record claims and monitor transfers. The law of work
prevailed -one could not claim a parcel of land and hold it with mining.  [Parker 61]

Government work continued to be important in the rush. The Bureau of Indian Affairs
hired Walter P. Jenney and Henry Newton to determine the value of the deposits, and many
miners followed them to benefit from their work and obtain some protection with the group's
soldiers, who were as much concerned with panning themselves as with the Sioux.  They focused
on French, Castle, and Rapid creeks in the central part of the Black Hills, where a lot of
placering was going on. Jenney and Newton were largely disparaging in their findings, for
reasons that remain controversial. But the miners came despite the continued efforts of the
military to keep them out. And many of those evicted simply went back. Ultimately, Sheridan
ordered his subordinate General Crook to go to the Hills to personally to evict the miners, but
Crook was openly sympathetic to the miners and held a meeting with them at Fort Gordon to
discuss an amicable settlement to the problem. This contributed to the rise of the first town in the
Black Hills -Custer, South Dakota. Many miners agreed to leave the Hills, and did so only to
return shortly later. Others evicted by the military just went back, Government policy was in
effect a fiasco except at the military post at Custer. [Parker 63-68]

Finally, at the end of 1875, the situation resolved itself. President U.S. Grant did not
believe that the purpose of the military was to protect the Sioux Reservation in the Black Hills,
and so at a meeting with Secretary of War William W. Belknap, Secretary of the Interior
Zachariah Chandler, along with generals Sheridan and Crook, the decision was reached to
remove the military from the Black Hills and send them to Fort Laramie. When the military left
in November, the Hills were open to mining. [Parker 69-71]

Hundreds of argonauts surged to the Black Hills in that winter of 1875/1876. The goal of
most was the infant town of Custer, the site of Gordon's Stockade, and by the spring of 1876, it
had a population about 500 people, mostly men and a few women. But there was not enough

placer ground to sustain the new arrivals, and so miners moved out to scour different areas. Some
ventured to the northern Black Hills, where there had been little or no work in the developing
rush of 1875, and promising strikes there, coupled with hard-to-recover gold on French Creek at



Custer, drew ever more people north, and Custer declined somewhat and began its evolution into
a transportation center in the Hills.   [Parker 71-78]

New towns arose around placer sites that summer and fall in the central part of the Black
Hills. There was Hill City (or Hilyo) at the confluence of Newton Fork and Spring Creek, just
north of Hamey Peak. There was Sheridan, a few miles east on Spring Creek and Rockerville
farther east still. Farther north and somewhat east came Pactola and Rapid City, both on Rapid
Creek, which flowed easterly out of the Hills. Returns in some were impressive, though the lack
of water required some miners to build flumes. But production gamered headlines, made many
miners far better off, and spurred the rush still more. Real and alleged attacks by the Sioux
alarmed many miners, but the lndians' catastrophic defeat and effective removal from the area in
the Sioux War of 1876 ended another impediment to mining.  [Parker 78 -88]

But the discoveries in the southern and central hills paled in comparison with what was
happening that year in the northern hills. In August 1875, a party of prospectors found promising
gold colors on Whitewood Creek. They avoided or evaded capture by the army, acquired more
supplies, and apportioned claims on a branch known as Deadwood Creek, named from some
charred timbers that impeded mining. More argonauts rushed in, and mining clustered there.
Early returns were very good, and miners took up all the available ground as  1875 turned into
1876. One immigrant described the area as "three miles long and fifty feet wide." And the Town
of Deadwood began to emerge below the junction of Deadwood and Whitewood creeks. [Parker
91]

For Deadwood,  1876 was both a bonanza year and a pivotal year.  By May  1877, there
were perhaps  15,000 people in the Black Hills -a third in Deadwood and almost as many at
nearby Central City. Thousands of others had come and gone. Production had topped a reported
$1.5 million the previous year, though it must have been higher than that in an age of poor
record-keeping. Many small towns had begun to emerge -a few buildings clustered around a
productive placer mostly. And at the northern end of the hills, the town of Spear fish had begun to
emerge as a transportation, distribution, and agricultural center, somewhat like Custer to the
South.  [Parker 91  -105]

HARD ROCK MINING

Placer mining was poor man's mining. Anybody could get. into in, and it formed the basis
of the Black Hills boom for about five years, and made the Hills synonymous with gold until the
Mount Rushmore Memorial outside Rapid City surpassed it in the public mind in the mid-20th
century.

Placer mining would have a long and productive career in the Hills, one lasting into the
early 21St century, but in the long run, it was hard-rock mining that produced most of the gold,
along with silver and lead, and some other metals like copper, tin, vanadium, uranium, and
beryllium. It would be hard-rock mining that witnessed the importation and development of
significant new technologies and made the Black Hills one of the ivorld's great mining centers.



Hard-rock mining began simultaneously with the gold rush. As early as  1875, miners
described quartz ledges running for miles laced with gold, and as early as December of that year,
one "California Joe" Milner located a hard-rock claim in Palmer Gulch, and another argonaut,
one Frank Bryant, lay claim to another at Central City. Such locations increased in 1876 as

placering boomed, and as early as  1877, a mere two years after the beginning of the rush, the
output of the first hard-rock mines exceeded the placers. The path to the future was open, even if
it was not clear that it was. [Parker 184-85]

Unlike gold mining in California, Colorado, and other parts of the West, mining in the
Black Hills evolved in the age of the Mining Law of 1872. While the boomers at the placer
mines followed California and Colorado practice in creating mining districts and taking title to
claims that way, federal law developed in response to earlier hard-rock mining districts specifled
the way that these mineral lands would be taken up. Claims would be  1,500 feet long,150 feet
wide, and miners owning the apex of a vein could follow it through the sidelines into property
claimed by others -the so-called "law of the apex" that caused problems and violence from the
outset in many mining regions. Miners who took up such claims and did the annual work (not
much) could take the claim by patent -"a patented claim" in the parlance of the day -meaning
that they owned it so long as they did the annual assessment work. The Mining Law of 1872,
though amended to a degree over the years, regularized the industry and served as its basic legal
bedrock from that day to this.

Not surprisingly, just as Deadwood had emerged as the center of placer mining, it also
emerged as the focus of hard-rock mining -the rich lodes below ground being the source of the
rich placers. It was here, some 50 million years ago, that hot, gold-bearing solutions had flowed
into the quartz rock to create an immense, though discontinuous mineral belt some 40 to  150
wide and several miles long, one of the world's richest gold deposits that the placer miners of
19th century America had discovered.

Hard-rock mining was vastly different than placer mining. It required a large, if not huge,
capital investment to acquire lands, buy machinery, develop a work force, blast into the earth,
raise the ore to the surface, crush it to sand to free the gold from the rock, and then recover the
gold (and what silver there was), and then ship the product for sale in other markets. Hard-rock
mining was industrial, and it reflected the industrial revolution of the late  19th century and
industrial development in the United States overall until the first years of the 21St century. It did
not fit into the comfortable and cozy myth of the West like placering did -it reflected the
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Tumerian claptrap. Most of the literature on mining in the Black Hills focuses on the placer
boom and the stock frontier characters of that brief colorful era, but most of the mining and most
of the production reflected the exigencies of industrial reality.

But at the outset, placering and hard-rock mining did go hand in hand in the Black Hills
as they did in most other places. In  1876, prospectors took up the claims at Central City that
evolved into the Hidden Treasu.re Mine, which passed into the hands of the Black Hills Gold
Mining Company. Other miners launched the Father de Smet, named for the famous Jesuit
missionary thought (incorrectly) to have found gold in the hills. But far and away the most
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important was the Homestake. It was discovered on April 9,1876, at the hamlet of washington

(soon renamed Lead), just south of Deadwood, by Manuel Moses, who had come there in
partnership with his brother Fred Moses, Alex Egh, and Henry Hamey, all experienced miners
who had already staked claims that evolved into the Golden Terra. and the Old Abe, two of the
Hills' most famous early mines. The Homestake clearly had possibilities, and one H.B. Young, a
Deadwood merchant, gamered a one-fifteenth share by financing early development on the new
bonanza belt. But this group, like most prospectors and early miners and mining companies,
simply did not have the money to develop what they owned -and who knew how much good ore
there was and when the ore would run out. (The answer was about $1  billion dollars by 2002.)
Packer 194 -96.  [Duane A. Smith, Staking a Claim in Historv: The Evolution of Homestake
Mining ComDanv (Walnut Creek, CA: Homestake Mining Company, 2001), 21-23]

The Black Hills boom had attracted the attention of one George Hearst. A successful
miner on the Comstock lode in Nevada, California before that, and interested in other areas,
notably Utah and Montana. Working first through a front man, one L.D. Kellogg,  and then by
himself, Hearst bought out the Moses group for about a reported $ 113,000 to acquire the
Homestake for himself and two other reluctant partners, Janes Ben Ali Haggin and Lloyd Tevis,
his associates in other ventures. Hearst brought in a California stanp mill, acquired other claims
to ward off possible misadventures created by the "law of the apex," had the Homestake in
production by the late  1870s, and got it listed on the New York Stock Exchange by  1878. The
Homestake had relatively low-grade ores by the standards of the day, but Hearst and his partners
realized that it had immense quantities of low-grade ore. The enterprise was successful from the
outset and soon made itself and the Black Hills synonymous with gold. [Smith23 -28]

But the Black Hills was not entirely a gold district with silver produced essentially as a
by-product. It did have some silver-bearing lead ores, mostly along Bear Butte Creek, which was
southeast of Deadwood. Prospectors found it early in the gold rush in the form of galena, a lead-
sulfide ore bearing silver compounds, It was resistant to stanpmilling, the standard practice at
the gold mines. These ores had to be smelted, and in short order, three smelters came into being
to work the ores, but they had little success. Reducing silver-lead ores to bullion was a far more
complex than analgamation used at the gold mines. Later, northwest of Deadwood, prospectors
found lead carbonates bearing silver -hence the founding of the town of Carbonate in the Bald
Mountain area. Instead, from the late  1870s forward, the silver-lead ores mined in the Black Hills
from the Florence, Richmond, and other properties, went to St.Louis, Omaha, or Denver, and
sometimes other places, where the huge, efficient smelters in those cities reduced the ore to
silver-lead bullion, which refineries then separated into silver and.lead, a practice that continued
into the mid-20th century. Newspapers of the era frequently reported the shipment of ores to
those cities without reference to what was going on. That is what those brief references mean.
¢or the larger picture of smelting in the West in this era, see James E. Fell, Jr. Ores to Metals:
The Rocky Mountain Smelting Industry qincoln: University of Nebraska Press,  1979), pee.
[Parker,192 -95]



The spectacular boom launched by Custer and others made the Black Hills one of the
foremost gold producers in the nation almost overnight. By the early  1880s, output ranged from
$3 to $4 million in value, along with some silver (not much) recovered in the processing, but this
made South Dakota second in production only to Califomia in 1881, and then second, third, or
fourth behind the Golden State, Colorado, and Nevada depending on the year in the early to mid-
1880s.  [MR for  1883  and  1884, p.  312]

By the early  1880s, as the first decade of production approach, the concentration had
been clearly on gold. There had been little or no copper and lead produced, although the Gray
Eagle Copper Mine and Smelting Company began building a smelter set to "blow in" during the
course of 1885. And there was growing discussion of tin from the Harney Peak area, though in
the long run, it would prove more of a will-o'-the'wisp.  [MR 1883 and  1884, 343 & 602 -613]

It was clear by the early  1880s, however, that production had shifted largely away from
placering to hard rock mining. That was the future. As Mineral Resources reported in 1883, "the
placers have been extensively worked; are now paying but little." And it appeared that most gold
was in the "smoky quartz" of Lawrence County -meaning the general area around Deadwood
and Lead. The future was going to be there, although Custer and Pennington counties would
have some production in the years to come. There were reports of tin, there were discoveries of
"auriferous iron pyrites" though in apparently "limited occurrence." The shaap decline in

placering also ended most future historians'  interest in the Black Hills. Those researchers and
writers were mostly interested in the so-called "frontier," the gold rushes, and the boom towns.
They were far less interested in the important, but prosaic, business of hard-rock mining -
industrialization -(which lay outside the cowboy-Indian lore and myth of the West), and the
technologies needed to recover gold and other metals. [MR (1883) p. 754]

The latter part of the  19th century saw continued development of the mines, advances in
technology, and the rise of the Hills as a center for technological change.
Professor Franklin Carpenter at the South Dakota School of Mines  pioneered pyretic smelting,
tthrough which the Deadwood and Delaware Smelting Company, recovered large amounts of
gold from pyretic ore. J.V.N. Dore became a famed developer of mining equipment and
machinery used all over the world. And Charles Merrill successfully adapted the revolutionary
new cyanide process to extract more gold from the tailings, slimes, and other waste products
produced by the Homestake's stamp mills and Chilean mills. These individuals, among others,
became known as the Black Hills group whose technological achievements moved broadly into
the mining world.

Harly 20th Century

As the 20th century began, gold production held relatively steady, generally at about
300,000 ounces per year, except for 1907, a year of a national economic downturn. The average
value of production per year was about $6.6 million, a reflection of the price of gold flxed by
federal law. The Homestake mine produced about 75% of this, a reflection in part of the



consolidations that took place on the bonanza belt in the late 19th century. There was some

production of silver, copper, and lead, but it paled in comparison to the royal metal. [MR, Part  1,
1909, pp. 450 -54]

There were labor problems in these years, all of them downplayed in official government
documents generally unfavorable to both workers and especially unions. The Homestake shut
down in late November 1909 owing to conflict with the Western Federation of Miners and the
company's desire to employ only nonunion workers. Other mines followed suit. And the mines
remained closed for roughly six months, reopening in the spring and early summer of 1910 with
nonunion men. As elsewhere in the mining West, the employers held the upper hand and
generally defeated workers and unions.

Technology remained old and new. The Homestake and other mines relied on
amalgamation, Chilean mills, and the new cyanide process to recover the gold, probably because
it was cheaper to continue on with the tried and true (and built) and gradually switch to the most
modem technique -cyanide. The Homestake, for example had six mills with  1,000 stamps along
with two cyanide plants and a cyanide-based slime facility. And Homestake with its massive
output appeared to rely more on these older technologies than the Golden Reward, Trojan, and
others which switched completely to cyanide. The Homestake, however, had such massive
output that it used the older technologies for the first recovery of gold from ores, and then the
cyanide process to process the tailings and other waste products. Copper and lead-based ores, as
before were shipped out of the district for smelting, generally to Denver and Omaha.

Placer mining continued in the Black Hills. Bear Gulch and Potato Gulch in Lawrence
County were important areas for this work.

Aside from the Homestake, the Mogul and the Golden Reward companies produced good
amounts of ore, and there was continued consolidation of producers. In  1911, the Portland,
Dividend, and American Eagle companies merged into the Trojan. Company, and the Golden
Reward, which had acquired the plant, sold the old Deadwood and Delaware smelter.

Virtually all of this work in  1909 and  1910 was in Lawrence County. Custer and
Pennington counties saw a little exploration, development, and mining, but output was very
small, dwarfed by the Homestake and Lawrence County. [MR, Part 1,1910, 565 -70]

But while output held generally steady in this first decade of the 20th century, the number
of mines in operation was in general decline.

The  1910s witnessed a continued decline punctuated by the exigencies of World War I.
Lawrence County, meaning the Homestake and its fellows, dominated production while the
output of Custer and Pennington counties remained modest, to be charitable. Amalgamation and
cyanide continued as the dominant gold production technologies. Placer mining continued to

produce small amounts of gold. What small amount of copper-and lead-based ores were
produced in the district continued to be shipped to smelters at Denver, Omaha, and other cities.
But even so, many mills in the district remained idle as production at mines other than the
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Homestake continued to fall. The district remained essentially nonunion despite the efforts of the
Western Federation of Miners and sometimes other organizers.

But there was a new technology appearing as well -and that was the gold dredge. It
reflected the knowledge that most placer gold existed in alluvial deposits, most of them with so
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form of placer mining. Dredge boats were large, flat, and rectangular. They could sometimes
float in as little as a foot of water. They employed a long line of buckets that scooped out the

gravels in streambeds, recovered the gold through gravity, and then dumped the gravels, small
stones, and rocks in immense piles streamside as the dredge slowly moved up or downstream.
The first dredge in the Black Hills appeared at Mystic in Pennington County in  1911. [MR, Part
1, pp. 734 -40]

From the early 20th century to the end of World War I, production ranged from about 1.5
to 2 million tons of ore per year. The lowest figure came in  1907, a reflection of the economic
downturn of that year. There was some silver every year, some lead, occasionally a little copper,
but gold represented the bulk of output -some 95% by value. Gold ores average around $3.50 to
around $4 per ton in these years.  [MR 1918, Part I Metals,183 -87]

Labor shortages induced by the war hampered production in both 1917 and especially
1918. The Homestake cut back production. So did others like the Trojan, and small enterprises
like the Golden Reward simply closed down.

The war-induced demand for lead -the surge in price -led to the completion of the
Spokane mill in Custer County,. which produced lead concentrates that were shipped to Denver
for smelting. And there were efforts to develop some small lead mines in Custer County which
contributed to a little copper and lead production.  [MR 1918, Part  1,183 -87]

World War I also induced demand for tin. And here the American Tin and Tungsten
Company succeeded the older Hill City Tungsten Company, which had "come to grief," there in
Pennington County. But labor shortages, a failure to pay workers, a water problem, and other
issues retarded production. The old mill of the Hamey Peak Tin Mining, Milling, and
Manufacturing Company, a mile east of Hill City, was reconditioned, but produced little. So the
war stimulated some work, but production remained close to nil, as had been the case for years.
[MR,1918, Part  1, Metals, 24-25]

As World War I ended in  1918, work slid back to normal in the Black Hills. Although

production of gold fell, it still represented 97% of the state's output with about equal amounts
coming from stamp and cyanide mills in 1919. The Deadwood Zinc and Lead Company operated
for about two weeks. The Trojan mill operated all year, mostly on custom ore, and then shut
down. So, too, did the Mogul cyanide mill. There was        an effort to continue driving the
Carbonate Tunnel to drain the lower workings of the old Iron Hill mine in the Carbonate District,
a reflection of mining companies'  interest in deep tunnels, most of whom had little success.  [MR
1919, 616-617]
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There was continued interest and little production of tin -clearly a will-o-the-wisp in the
Black Hills. But given the new uses for rare metals like radium, uranium, tungsten, and
molybdenum spawned largely by the war and advancing technology, there was growing interest
in such rare metals, as evidenced by the founding of the Rare Metals Company and its work
through at open cut at Oreville. But this company produced little. The Homestake, however, did
ship a little wolframite, as it had during the war.

[MR 1919 Metals, 747 -48]

After World War I, Custer and Pennington counties were just about through as mineral
producers. In  1919, the Spokane mine, which had built a concentrator in  1918, shipped some
lead concentrates in  1919 before production ceased. And in Pennington County, `1here was
nothing but desultory work done," reported Mineral Resources.

The opening of the  1920s produced few changes. In  1920, there were only seven
producing mines in the Black Hills. The Homestake and the Trojan were the major producers,
but the old Golden Reward, Mogul, and New Reliance closed. The shipment of several carloads
of silver-lead ore from the New Silver Queen mine offered some hope for the future, as did the
long drainage tunnel under Iron Hill, which was completed that year, but these hopes passed.

Reports on Custer and Pennington counties virtually disappeared from the record, as did
mining there.  [MR 1920, pp. 505 -507]

There was a touch of tin mining by the National Tin Corporation near Hill City, but next
to no production, just enough to keep a few workers and a few hopes still alive. MR 1920, 505 -
507.  And MR Metals, Part 1,1921, passim.

Despite the closing of most its rivals, the Homestake used the early postwar years to
systematically develop its mine and surface plant. It added new mills as it shifted more to
cyanide and relied less on amalgamation. And the Trojan kept going, but other producers
remained closed.  [MR  1921, Part  1]

THE 1920s

By the end of the 1920s, the Homestake was the largest gold mine in the United States. It
tuned out from $6 to $6.7 million in gold-silver bullion per year except for 1920 and  1926, and
by the end of the decade was in effect  about the only producing mine in South Dakota. During
these years, ore mined went first to amalgamation mills which recovered about two-thirds of the
output, then the sands and slimes resulting from that process went. on to the cyanide mills which
recovered the final third of output. Homestake had three main shafts, three amalgamation mills,
and three cyanide mills. The oldest mills were the Amicus mill built in  1879 and the Pocahontas
mill built at Terraville in  1881. The oldest cyanide plant dated from  1901.  [MR, Part  1  Metals,
1929, pp. 265 -70]

During these years, a few other mines produced a small amount of the state's output. One
was the Spokane mine which produced a little gold, silver, and lead from sporadic operations,
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although it had good technology in Dorr classifiers, Wilfley tables, and ore flotation based on the
work of the Minerals Separatiori Company, which had brought the process from Australia to the
United States earlier in the century.  [MR, Part 1 Metals,1929, pp. 265 -70]

THE 1930s

The Great Depression of 1929 -1941  devastated the traditional minerals industry in the
West and ravaged the national economy. Unemployment rose to something between 25% to 33%
of all workers in the early  1930s, and many people with jobs were working for lower salaries and
wages than before or had part-time jobs.  Many traditional mining areas based on copper and
lead, zinc and silver, just collapsed, but there was a paradox in the Black Hills. The production of
the Homestake increased, boosted by continuous development, steady production, and a rise in
the price of gold and silver, both coming through action by the Roosevelt administration.

Aside from the Homestake, little mining went on in the Black Hills. As was seen in gold
districts throughout the West, there was an upsurge of placering through the middle years of the
decade, owing to what the scribes of Mineral Resources termed in massive understatement `the
lack of employment." And while the little gold recovered helped a few people, it was
inconsequential in terms of overall production. [MR 1930, Palf I, Metals, 679; MR 1931, Part I,
Metals, 227 -232]

What also helped the Homestake was government legislation. While mining companies
generally decried government "interference" with their operations, they welcomed the Pittman
Act, which boosted the price of silver, and the Gold Standard Act of 1934, which nearly double
the fixed price of gold from the traditional price of $20.67 per ounce to $35.00 per ounce -a
huge boon to the largest gold mine in the U.S.  Homestake's production rose to $21  million per
year.

THE 1940s

The overarching event of the  1940s was World War 11 (1941 -1945) and the onset of the
Cold War in  1945. They rearranged life in the United States. When World War 11 began is a
matter of who you were and where you were in the world, but with Europe plunging into war in
September 1939, the United States began to rearm, and the rearmament, coupled with New Deal
programs, began ending the Depression, and when the United States entered the battle in the
wake of the Japanese attack at Pearl Harbor in December 1941, the vast military spending ended
the economic catastrophe.

In the last years of "peace" -or perhaps correctly -the last year in which the U.S.
remained a nonbelligerent, the Homestake's production came in at $21  million. Three years later
it would hoverjust above zero.

But if the paradox of th; Great Depression greatly benefited the Homestake Company,
the paradox of war hurt the enterprise. In  1942, as federal agencies took over the economy, the
War Production Board deemed gold not essential to the war effort and in Limitation Order L-
208, it forbade gold mining. Homestake's production fell to $18.3  million in  1942, $3.7 million
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in  1943, a mere $400 thousand in  1945, and $2 million in  1945, most of that coming in the
second half of the year. The Homestake was virtually shutdown, except for maintenance work,
from May  1943 to July  1945, when it finally reopened once Limitation Order L-208 was
rescinded effective July  1,1945, even though the war in the Pacific had not ended.  [MY,1945,

pp. 447 -51]

This naturally cost the Homestake its accustomed role as the leading American gold

producer. It was succeeded by Bingham Canyon in Utah where some gold was produced as a by-
product of copper mining, which was boosted by the exigencies of World War 11.  [MY  1955, pp.
493 -95]

With the end of World War 11, the Homestake came back to life. Production increased in
the last months of 1945, the largest problem being the shortage of miners still mostly in the
service, coupled with some difficulties in reconditioning the underground and surface workings.
This continued into the first postwar year 1946 as well. Although production amounted to only
$11 million, slightly more than half of output in  1941, it still represented more than 95% of state
production, and was once again the largest gold mine in the U.S.

If Homestake sprang back to life in the postwar years, that could not be said for other
producers. The Bald Mountain Mining Company, which owned the old Trojan group, got going
again, but its production was modest, though it comprised almost all production outside the
Homestake.

In the late  1940s, gold production nationally was retarded by the high wages (said the
Minerals Yearbook), the difficulty in finding miners, high prices for supplies and equipment
(owing to the postwar boom), the depletion of reserves, and the fixed price of silver.  [MY  1951,
pp.  613 -616]

THE 1950s
By the end of the  1950s, South Dakota was not only the largest gold producer nationally,

but Homestake produced one-third of that: $19.5 million in  1960. Now some 85 years into

production, it had produced 25 million ounces of gold worth $875.1  million. And the grade was
$ 11.02 per ton. And the Homestake maintained relatively steady production throughout these
years. After rising steadily in the late  1940s, from  1950 forward to  1970 production was
relatively steady. MY, Vol 2,1970 p. 655. And in  1970, Homestake announced a five-year
developmental program to cost some $8 million, which involved a deep-level developmental

program and the sinking of a six-compartment shaft from the 4850 level to the 7400-foot level.

And by the  1970s environmental concerns were looming on the horizon. Late in  1970, the
federal government ordered the enterprise to discontinue discharging mercury into Whitewood
Creek, and by the end of the year, the enterprise announced plans to eliminate the use of mercury
for amalgamation and convert to an all-cyanide recovery, a change expected to be completed by
the end of the next year. [MY Vol. 2, page 657]
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As had been the case since the  1920s, a few other producers contributed to the Black
Hills'  output. One was the Silver Queen Mine. But there were other metals now, too. The Cold
War had led to the need for uranium for atomic bombs, coupled with some use in power plants,
and some came from the Black Hills. In the late  1960s, the Mines Dev;lopment Company, a
subsidiary of Susquehanna Corporation, developed the Edgemont Mine and Mill and shipped
from $9 to $9.5 million in uranium separated from vanadium, which was also marketed. [MY
1970, vol 2, pp. 657 -661]

The Later 20th Century

Two key factors marked mining in the Black Hills in the later 20th century. The first was
the rise of the environmental movement that impacted all phases of mining in the Black Hills and
the second was the development of open pit gold mines coinciding with the ever-more-costly and
declining production of underground mining.

In the early 1960s, the publication of Rachel Carson's famous book Silent spring created
a nationwide, if not international sensation. Although Carson focused on the impact of pesticides
on various species, her work galvanized the modem-day environmental movement. In the 1960s,
1970s, and  1980s, it led to the passage of a series of laws directed at improving the environment
and cleaning up older waste products causing or allegedly causing environmental problems.
Western mining and its waste products -smoke, dumps, tailings, and slag -became one of the
focuses of the movement. Environmental legislation also led to the creation of new agencies to
investigate, monitor, and enforce the laws, and in South Dakota, it led to the creation of the
South Dakota Department of Environment and Natural Resources. From the 1970s forward,
bonds and permits to mine, alol}g with other strict environmental supervision, became
centexpieces to mining in the Black Hills, as they did everywhere else, and so, too, did litigation
and the remediation (or clean-up) of older or ongoing mine sites.

At the same time, the Hills witnessed the rise of open-pit mining. Open-pit mining was
essentially a modem, systematic, well-engineered refinement of the ancient practice of
quanying. Some of the first mines in the Black Hills, like the Homestake itself, had essentially
been shallow quarries before systematic underground work began. Modern open-pit mining
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Basically, the technology required the identification of a large body of low grade ores, the
removal of the worthless "overburden" generally above the deposit, and the blasting and removal
of ore in an ever larger concentric group of levels and its shipment to processing plants. Early
open-pit mining involved the use of steamshovels and railroads to load and ship the ore, but in
the latter part of the 20th century, they gave way to massive front-end loaders and trucks the size
of a two-story house. As open-pit mining for gold evolved, mining companies sent the ores to
massive heap-leach operations to collect the gold in a dilute cyanide solution.

In the Black Hills, open-pit mining evolved in the very early  1980s, a time when South
Dakota's gold output had slipped into second place in national production behind Nevada. Wharf
Resources, a Canadian firm which had acquired older mining properties in the Hills, was one
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pioneer in this work at the Little Annie Mine, some 3.5 miles southwest of Lead. Eventually,
Homestake followed suit. In  1982, at the same time that it announced layoffs at the underground
mine for the first time since  1942, it announced a plans to remove some 25 million tons of
overburden at the site of the original Homestake claim so as to reach gold deposits some 450 feet
below. This project went forward as did others, and still additional mining companies showed
interest as the decade unfolded.  [M]£  1982, Vol.2, pp. 490; M]£,1983, Vol. 2, pp. 504~506;

M][ ,1986, Vol. 2, pp. 440 -442]

But even as these projects went forward, there was growing concern about the cyanide
used in the heap leaching and its impact on ground water. And greater government scrutiny
developed.  [MY 1986, Vol. 2, pp. 440 42]

There was also growing controversy over mining and its waste products on some  1.3
million acres of lands in the Black Hills slated to be returned to the Sioux Nation.  [MY,  1988,
Vol 2, pp. 448-49]

By the end of the 20th century, the Homestake remained the largest producer in South
Dakota, but the once great mine had become unprofitable. Homestake's management had bought
other producers and invested in many mineral properties elsewhere which made it a major
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Resources acquired Homestake for its properties elsewhere and essentially at the same time, the
merging enterprises closed the famous Homestake mine in the winter of 2001/2002.  It had in
effect operated for 125 years.

Mining and its offshoots in the Black Hills were not over, however. As the first decade of
the 21St century unfolded, Wharf Resources and other enterprises continued to drill for ore and
mine gold along with silver as a by-product or co-product. The state issued permits to allow for
uranium exploration, a reflection of the energy problems in the United States. Some placering
still went on, though in the larger scale, production was negligible. The environmental cleanup in
the Hills continued as various entities, public and private, remediated older sites and even the
new open pit mines. And the Homestake itself took on a new life. .In the early  1960s, a point
nearly a mile underground had served as the place where the scientist Raymond Davis, Jr., who
eventually won the Nobel Prize for Physics, detected and counted subatomic particles known as
neutrinos, postulated to exist in  1930; finally, in 2007 the National Science Foundation selected
Homestake as the site of a deep underground science and engineering laboratory to study them
further. As a result, crews entered the mine to refurbish the equipment and install new pumps to
dewater the facility so that new research might begin.  [MY, 2007, online]
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CHAPTER 2

BACKGROUND FOR ASSESSING ELIGIBILITY TO THE
NATIONAL REGISTER OF HISTORIC PLACES

Review of the National Register of Historic Places DesiEnation Program

The   National   Register   of  Historic   Places   is   a  program   that   recognizes   historically
significant cultural resources on both an individual basis and collectively in the form of districts
and  landscapes.   These  resources  may  be  important  on  local,  statewide,  or national  levels,  and
they include objects, buildings,  structures, and archaeological sites.   Although the National Park
Service oversees the National Register of Historic Places (NRIIP), the agency charged the South
Dakota  State  Historical  Society  (SDSHS)  with  applying  the  program  in  South  Dakota.    The
SDSHS  can  be  contacted  regarding  the  benefits  and  limitations  of  listing  a  property  on  the
NRHP.

Official  listing  on  the  i\TRIIP  is  a  status  that  historic  properties  achieve  after  a  formal
nomination  and  review process.    Being  e/z.gz.b/e  for the NRIIP  is  a  different  status  than  being
officially  listed.    An  eligible  resource  meets  the  requirements  for  being  listed,  but has  not  yet
been  formally nominated  and accepted.   A  determination  of eligible affords the resource  some
protection  against  invasive  Federal  projects  such  as the  cleanup  of abandoned  mines,  and  is  a
platform  for  officially  nominating  resources  to  the  NRIIP.     Being  officially  listed  not  only
provides  the  resource  with  the  same  level  of protection,  but  also  opens  the  gateway  for  grant
programs, other forms of assistance, and recognition.

A  process  of evaluatioh  is  required  to  recommend  a  historic  resource  eligible  for  the
NRHP.   To structure the process, the National Park Service defined requirements that a historic
resource  must  meet.    In  overview,  the  requirements  include:  assessing  the  resource's  physical
integrity,   identifying   the   resource's   time frame,   determining   how   or   why   the   resource   is
important, and then producing a statement of significance.

It should be rLoted the:hal in its National  Register  Bulletin..  How  to Complete  the National
Regisfer Regz`sirczfz.o77 For77€  publication,  the National  Park  Service  explains the  requirements  in
reverse order.   The mining context,  in contrast, has been formatted primarily for field use by a
diverse readership, and therefore presents the requirements in the order below.

Physical InteEritv

Physical  integrity is a fundamental quality that a mining-related resource must possess to

qualify for the NRIIP.   Simply put, the resource must be intact enough to clearly convey its type
of  entity,  and  the  time frame  during  which  it  was  important.     Physical  integrity  is  the  first
requirement presented in this chapter because without integrity,  a resource will be ineligible and
the process of evaluation need go no farther.
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NRHP Seven Aspects Of Iritegrity

To support the official nomination process, the National Park Service quantifies integrity
as  seven  specific  aspects.     A  resource  must  possess  some,  but  not  all,  of the  aspects  to  be
nominated.      Although   the   aspects   were   broadly   designed   for   all   historic   and   prehistoric
resources, the seven aspects as applied to mining resources are:

£occJ/J.o#:    Location  usually  refers  to  buildings,  structures,  and  objects,  often  machinery  in  the  case  of
mining resources.   To retain  integrity  of location, the  building,  struc.ture,  or object must be  in  its  original
location of use.   If the construct has been moved from the site, it no longer retains integrity of location and
does not contribute to a site.

Desjg#:   To retain integrity of design, the resource must reflect its organization, layout, and planning.   This
requires  physical  intactness  and  minimal  disturbance.     If the  site  has  been  reduced  to   archaeological
remnants  (defined  below),  and  the  features  and  artifacts  clearly  represent  the  site's  constitution,  then  the
site  retains  integrity  of design.    The  aspect  of design  is  especially  relevant to  mine  and  mill  sites,  which
consisted of multiple components usually arranged according to a plan.   Integrity of design  also applies to
buildings and structures, which must exhibit characteristics of their planning.

Se/fz.#g:    The  aspect  of setting  refers  to  the  physical  environment  around  a  historic  resource,    To  retain
integrity  of setting, that environment must retain  characteristics  evocative  of the time frame when the  site
was  historically  significant.    In  mining  districts,  the  characteristics  typically  include  natural  landscapes,
mine dumps,  placer workings,  industrial  features,  and  period buildings.   Modern  buildings,  highways  and
other automobile development, and utility infrastructure tend to compromise setting.

A4lczferz'cz/S:   Integrity  of materials  primarily  refers to buildings,  structures,  and  objects.   The construct must
consist  primarily  of original  materials,  and  any  alterations  or  repairs  conducted  within  the  last  50  years
must be done with materials identical or very similar to the original.

Worhaccz#ffejp:   Most of the elements  of a building,  structure,  or object must be  of original workmanship.
Any repairs  or alterations  within the last 50 years should be  accomplished with methods  like the original.
For example,  recent additions  or repairs  made to  period buildings  or structures  may  be  incompatible with
original workmanship.   Period  machinery  repaired with a predominance of modern  parts  may  not possess
integrity of workmanship.

Fee/I.#g:    The  aspect  of feeling  refers  to  the  ability  of a  resource  to  represent  its  type,  operation,  and
time frame.   Integrity of feeling requires that the resource be physically intact, reflect its design, and consist
of original  materials  and workmanship.   An  intact setting  contributes  heavily  to  feeling.    A  site  need not

possess  all  its buildings and structures to  convey feeling.   For example, a mine may  lack its buildings, but
the waste rock dumps and debris can convey the sense of mining operations.

j4fsocz.czfz.o#:   The aspect of association  is  broadly  applicable to mining sites, and  it requires the  resource to
convey  its  role  in  history  to  today's  observers.    The  site  and  its  surrounding  setting  should  be  physically
intact, and integrity on an archaeological  level is acceptable.   For example, the ruins  of a concentration mill
rna.y impart a sense of ore treatment and its importance to the success of mining in the Black Hills.

Physical Integrity and Mining Resources

Mining  historians  with  the  National   Park  Service  surmised  that  applying  the  seven
aspects of integrity to mining resources can be difficult,  in part because the seven aspects weigh
heavily  toward  intact  architecture  and  structures.I     The  historians  acknowledged  that  most

I  Noble and  Spude,  t998: 13.
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mining  resources  have  been  reduced to  archaeological  features  and  artifacts  whose  integrity  is
not  easily  defined  by  the  seven  aspects.    Given  this,  it  is  highly  useful  to  perceive  physical
integrity   according   to   three   general   levels:   archaeological,   engineering,   and   architectural.
Differences can be understood through a brief explanation of the typical composition of mines.

Nearly  every  mining  operation  erected  facilities  to   support  activity  on  the  property.
Hardrock  operations,  for  example,  featured  a st{7`/czc.e p/cz77/ around the  mine  opening.    Surface

plants consisted of a variety of compo77e77/s such as buildings, structures, machinery, small pieces
of equipment, activity areas, an.d topographical alterations.2

When a mine closed,  companies or other parties usually removed most of the structures,
other  materials,  and  equipment  because  these  still  held  some  value.    They  almost  always  left
distinct material evidence clearly representing the structures or other aspects that were removed.
The  remnants  of buildings,  structures,  other  facilities,  and  their  associated  artifacts  constitute
czrcfecreo/ogj.ccz/  evz.c7e7zce  as  found  on  ground-surface.    Archaeological  features  and  artifacts  on
the  surface  are  a  different  form  of  evidence  than  buried  materials,  which  have  erroneously
become  synonymous  with  the  term  archaeology.    When  the  surface  archaeological  evidence
clearly represents the former mining or milling operation, and permits its virtual reconstruction, a
site  retains  I.72/eg7'z.ty o77 cz77 cz7`cfeczeo/ogz.ccz/ /eve/.   If the  site possesses  its machinery  or engineered

structures,  then  it retains  z.77Zegrj.ty o77 cy;7  e77gz.77ee7`z.;7g /eve/.   If the  site  also  has  its buildings, then
it  retains  z.;7/egrz.fy  o7c  cz77  czrcfez./ec/"rcz/  /eve/.    It  should  be  noted  that  these  terms  help  define  a
resource's integrity but are not official language of the NRIIP program

/77fegrjty  o# cz# .4rcAz./ccf"rcz/ £eve/..   Refers to the  presence  of standing  buildings.   Resources that possess
only  some  of  the  original  buildings  retain  partial  architectural  integrity.     Sites  with  all  their  original
buildings retain full architectural integrity.  Any level of architectural integrity is uncommon.

/#/egr;.fy o# cz# E#gj#ecrJ.#g feve/..   Refers to  designed  structures  and machinery.   Resources that possess
some  structures  and  machinery  retain partial  engineering  integrity.    Sites with  all their  original  structures
and machines retain full engineering integrity.  Any level of engineering integrity is uncommon.

/#JegrJ.fy  o#  cz#  -4rcAczeo/ogz.ccz/  Let;e/..     An  assemblage  of  archaeological  features  and  artifacts  clearly
representing  historic  operations  or  occupations,  and  related time frames.    Most mining resources  in  South
Dakota retain only archaeological integrity but can still be important.

We   can   expect   most  .mining   resources   in   South   Dakota  to   have   been   reduced   to
archaeological features and artifacts.   Such resources should in no way be perceived as ineligible
for the  NRHP  because  they  lack  buildings,  or as  less  important than  resources  with  buildings.
Resources  that  retain   integrity  on  an  archaeological  level  can  be  eligible  provided  that  the
features and artifacts clearly represent the design, function, and physical content of the operation.
In essence,  the  features  and  artifacts  should permit the  researcher to reconstruct the  site and  its
history  in a virtual  sense.   If the resource was heavily altered  or damaged after abandonment,  it
may have lost its baseline archaeological integrity.

2  Twitty, 2002:24-25.
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Figure 2.1 :   The Carbonate Mine, reduced to ruins in this  1950 photo, is an example of a mine site with integrity on
archaeological and engineering levels.  The head frame is an intact engineered structure, and such resources are rare
and important.  The collapsed shaft house and other aspects are archaeological features, and they contribute integrity
on an archaeological level.   Courtesy of the State Archives of South Dakota Historical Society.

Figure  2.2:    Mines  that  suffered  catastrophic  collapse  often  lack  integrity.    Massive  collapse  often  impacts  the
assemblage of archaeological features necessary for site interpretation.   Source: Eric Twitty.
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Period of Sindcance

The time frame to which a resource's physical remains date is an important consideration
for  eligibility.    Different  types  of mining  resources  (discussed  in  Chapter  3)  were  important
during  specific  time frames  in  South  Dakota's  history.    During  other  time frames,  they  played
minor  roles  in  history.    Gulch  placers  are  one  example.     This  type  of placer  mine  was  an
important  institution  between  1874  and  1880,  when  the  Black  Hills  were  in  a  frontier  state.
Gulch placers decreased in importance after 1880 because they were mostly exhausted and other
forms  of mining  took their  place.    The  time frame  when  gulch  placers  were  important  is  that
resource  type's  Period  of Significance.   To  be  eligible,  a resource  should  date to  the Period  of
Significance defined for its Property Type in Chapter 3.  A resource often can be associated with
events, trends, and contributions that were important during its Period of Significance.  These are
discussed both below and with the Property Types.

The  concept  of physical  integrity  is  relevant  to  Period  of Significance.    The  physical
remains that constitute  a resource  should  date to the Period of Significance.   For example,  the
features representing an existing gulch placer site need be those created between 1874 and  1880,
and not afterward.   If the site was worked again at a later time, it no longer dates to the Period of
Significance  for  gulch  placers.    In  essence,  the  resource's  physical  remnants  must  reflect  the
specific period of time during which the resource was  important.   In general,  sites  can be dated
by  archival research,  and an examination  of archaeological  features  and  artifacts.   It should be
noted that  if a  site  falls  outside  of the  Period  of Significance  for its type,  the  site may  still be
eligible.  The researcher must explain why.

AT)Dlving the NRHP Significance Criteria

For  a  mining-related  resource  to   be  eligible,   it  must  meet  one  of  the  Criteria  for
significance  defined  by  the  NRIIP.     The  National  Park  Service  specified   four  Criteria  to
recognize the  different ways that historic resources are significant in history.   To  qualify under
the  Criteria,  the  resource  must  be  at  least  50  years  old,  which the NRIIf  officially  defines  as
historic.   Criterion G, explained below, provides an exception for resources less than 50 years of
age.   The Criteria, as commonly applied to mining resources, are:

Crz.ferjo#  A:     The  resource  must  be  directly  associated  with  events  and  trends  that  made  significant
contributions  to  broad  patterns  of history;  or,  the  resource  must  be  associated  with  specific  events  of
importance.

Crz.rer;.o# 8:  The resource must be directly associated with the lives of persons significant to our past.

Crj./er;.o#  C':    The  resource  must  embody  the  distinctive  characteristics  of a  type,  period,  or  method  of
construction;  represent  the  work  of a  master;  or  represent  a  significant  and  distinguishal>le  entity  whose
components may lack individual distinction.

Crjferjo# D:  The resource must possess a likelihood of yielding information important to history.

Crz./erj.o#  Co#sz.derc!#.o#  G..   The  resource must have  achieved  significance within the  last 50 years  and be
exceptionally  important.
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Physical  integrity  must  be  considered  when  assessing  the  relevance  of the  Criteria to  a

given resource.   If the resource is recommended eligible because .it is associated with an event or
trend in history, then the resource must not have changed substantially from the time frame when
the event or trend occurred.  For example, a mill that played an important role in a mining district
during the  late  1890s must not have been heavily altered afterward  (Criterion A).   If a resource
was associated with an  important person, then that resource must be recognizable to that person
were  they   alive   today   (Criterion   8).      If  a   resource   is   argued   to   embody   the   distinctive
characteristics  of an early  1890s  mine,  then the resource must retain  a majority  of features  and
artifacts  that date to  the  late  1890s  (Criterion  C).    In  essence,  the  resource's  physical  remnants
must reflect the specific period of time during which the resource.was important.   Integrity on an
archaeological level is usually acceptable for the Criteria.

Applying NRHP Criterion A

Crz.fe7'z.o77 .4:   The  resource  must be  directly  associated with  events  and trends  that made
significant contributions to broad patterns  of history;  or the resource  must be  associated
with specific events of importance.

The mining industry in South Dakota was a sum of the people, companies, organizations
and places  involved with the production  of gold,  other metals,  and  coal.   As  such,  the  industry
can be credited with  significant contributions to history on local,  statewide,  and national  levels.
A specific resource may be eligible under Criterion A if it directly participated in the events and
trends  for which the mining  industry was  important.    Some  of these trends  already  have  been
mentioned in the chapter on mining history.   Additional trends that apply broadly are categorized
under the  Areas  of Significance  presented  below.    The  resource's  role  in  the  industry,  and  its
operating time frame,  must be considered.   Some types  of resources were more  signiflcant than
others at different times.

Resources  also  may  be  associated  with   single,  pinpoint  events  in  history  that  were
important   on   county,    state,   or   national   levels.       Examples   include   mineral   discoveries,
technological  developments,  and  labor  strikes.    A  potential  for  important  events  should  not be
overlooked.   The cultural resource specialist must conduct archival research beyond the material
presented in this context to identify them, as well as other historical associations.

Applying NRHP Criterion 8

Crz.ferz.o77   8:      The   resource   must   be   directly   associated   with   the   lives   of  persons
significant to our past.

To apply Criterion 8,  a person of importance must have spent an appreciable amount of
time on the site.   Further, the resource must retain  integrity from when the person was  involved
with the property.   If the resource changed a great degree afterward, then integrity relative to the
individual  is  lost and the resource  is no  longer eligible under Criterion 8.   The resource  should
be recognizable to that person today, were they still  living.   If the resource was  architectural  in
nature,  integrity requires standing buildings.   If the resource was  a large-scale complex or set of
mine  workings,  then  archaeological  integrity  is  sufficient,  provided  that the  resource's  design,
organization, and setting are clearly discemable.
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Examples of direct presence on a site  are many.   The  site may have  served as a place of
employment  or  residence  for  an  important  person.     In  some  cases,  prominent  engineers  or
contractors personally supervised the construction of mills or mine complexes, remaining on site
until the work was finished.  Hands-on mine managers often kept offices in principal settlements,
but lived part-time at their mines and spent enough time there for resources to qualify.

Criterion 8  excludes absentee involvement with a resource.   If an engineer or contractor
designed the resource but was not on-site for a sustained amount of time, then their involvement
may  qualify  under Criterion  C,  below.   People  of prominence,  especially  influential  capitalists,
backed   a   number   of  mining   companies   or  owned  properties   in   South   Dakota.     Financial
involvement with or the ownership  of a resource,  however,  is too  indirect for Criterion 8.   The
important person must have personally spent time on the site, and many investors were unwilling
to endure the austere conditions of the mining industry.

Overall,  few resources are  expected to be eligible under Criterion 8  because most either
saw  changes through  subsequent  activities  or  lost their  physical  integrity  due  to  natural  decay.
To  ensure  an  objective  assessment,  thorough  research  of  a  resource's  history  is  absolutely
necessary.     The  researcher  must  provide  a  brief  biography  of the  important  individual  and
explain how the individual was directly connected with the resource.

Applying NRHP Criterion C

CrJ.ferJ.o72  C:   The resource must embody the distinctive characteristics of a type, period,
or method of constructi.on; represent the work of a master;  or represent a significant and
distinguishable entity whose components lack individual distinction.

Although  Criterion  C  appears  to  be  complex  and  multifaceted,  it  emphasizes  historic
resources  as  physical  entities.    For  this  reason,  a  resource  must  retain  either  archaeological,
engineering, or architectural integrity to qualify.   Criterion C  features three clauses, and they are
interpreted below for mining resources.

The  first clause refers to the  importance  of specific types  of resources.   This  clause will

probably  be  the  most  common  application  of Criterion  C.   For  a resource  to  be  recommended
eligible  under  Criterion  C,  it  must  be  a  sound  physical  representation  of a  specific  type,  or
category,  of entity.   A resource's  general  function  or the nature  of activity that occurred  on the
site  usually  defines  the  type,  and  identification  of the  type  should  be  as  specific  as  possible.
Once the  specific type of resource  is defined, the resource  should be assessed to determine how
well it represents that type.

The   Property   Types   outlined   in   Chapter   3   define   the   common   types   of  resources
associated   with   the   mining   industry.      Resource  types   range   from   individual   buildings,   to
engineered structures, to mine or mill complexes, to mining landscapes.   Buildings must embody
a time period, a method of construction, or use of indigenous materials.  The most common types
in settlements include residences, workers' housing, commercial, administrative, and community
buildings.    The  types  of buildings  at  mine  and  mill  complexes  are  categorized  primarily  by
function.     Although   of  the   buildings   did   not  possess   architectural   style,   they   featured   an
appearance,  materials,  construction,  and  workmanship  that was  common  to  mining  throughout
the  American  West.    To  recommend  a  building  under  Criterion  C,  the  researcher  must  define
what  the  dominant  architectural  foim  and  style  is,  if  any,  and  how  the  building  conforms.
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Aspects  that  the  researcher  should  take  into  account  are:  design,  large  architectural  features,
rooflines, windows, siding, trim and ornamentation, and overall appearance.

Criterion  C   can  be  applied  to  mine  and  mill   complexes  differently  from   individual
buildings.   The  site  is perceived  on the  scale of the  entire complex,  and how well that complex
represents design,  layout,  content,  and operations.   Traditionally,  mine  and mill  sites  have been

perceived as examples of their resource types only when buildings and engineered structures are
present.      However,   sites   consisting   only   of  archaeological   features,   and   no   buildings   or
structures,   can  also   be   sound  representations  of  specific  resource  types.     When   structures,
machinery, and other materials of value were removed from a mine or mill, they often left direct
archaeological  evidence.    In  terms  of mining  resources,  all  su+face  manifestations  other  than
buildings, structures, and equipment qualify as archaeological evidence.   If this evidence permits
the clear reconstruction  of the operation  and  its physical  makeup,  then the  site  may represent  a
specific resource type.

The representation of a resource type alone  is, however,  insufficient for eligibility under
Criterion  C.    The  concept  of importance  must  be  considered,  as  well.    When  considering  a
resource's eligibility, the researcher must address several questions:   In what ways and areas was
the  type   of  resource   important?     Do  the  physical   remains  represent  important  aspects   of
engineering,  architecture,  processes,  or  materials  use?    Defining  importance  can  be  subjective
and includes  areas  in  addition to those just mentioned,  and the definition may require creativity
on the part of the researcher.  The NRIIP provides Areas of Significance relevant under Criterion
C, and these are outlined in the section below.

In addition to  explaining the importance of type,  the researcher must acknowledge how
the  resource  relates  to   its  Period  of  Significance.     Specific  types  of  resources  were  more
important during definitive time frames in South Dakota history than others.   The Property Types
in  Chapter  3  provide  the  Period  of  Significance,  and  the  researcher  may  identify  additional
time frames.     If  a  resource's  physical  remains  clearly  date  to.a  Period  of  Significance,  the
resource is more likely to be eligible because it represents the type at a peak of significance.

Rarity can lend weight to the importance of mining resources.   If few physical examples
of an  important  resource  type,  technology,  or  practice  currently  survive,  then  intact  resources
may be eligible.

According  to  Criterion  C's  second  clause,  resources  may  be  eligible  if they  were  the
works  of masters.   In  the mining  industry,  engineers,  metallurgists,  architects,  and  experienced
industry   experts   qualify   as   masters.      These   types   of  individuals   planned,   designed,   and
supervised mining  and  milling  facilities.    The  Criterion  is  not restricted to  individual  buildings
and instead applies to  all aspects of mine and mill  design.   Broad-scale design  includes planned
facilities,  the  arrangement  of  mine  surface  plants   and  mill  complexes,   infrastructures,   and
organized property use.   Underground mine workings  are another form  of structural entity that
may   be   eligible   under   the   Criterion.       In   general,    underground   workings   usually   had
infrastructures   that   coordinated   ore   production,   the   movement   of  workers   and   materials,
ventilation, and drilling.   The workings themselves also required planning and surveying relative
to the local  geological conditions.   In large mines,  formal designs were necessary to achieve the
above,  and they were usually carried out by trained mining engineers who may fit the Criterion.
Small-scale designs  include engineered structures,  in-situ machinery,  and buildings.   To  qualify,
the engineer, architect, or builder must be identified and biographical information provided.
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Criterion C's third clause states that a resource may be eligible if it is a component of an
important  greater  whole  whose  parts  may  otherwise  lack  distinction.     The  researcher  must
identify  exactly  what the  greater whole  is  and justify  its  importance.   A number of possibilities
exist  in  terms  of mining  resources.    One  entity  is  the  historic  landscape.    Some  areas  possess

groups of prospects and mines that, individually, appear unimportant and common.   Collectively,
however, they  form  a greater whole that conveys the  feeling and perception  of the mining that
made  South Dakota important.   Historic districts, and collections of resources with the potential
to  be  designated  as  such,  are  another  form  of an  important  greater whole.   Multiple  properties
owned or worked by single companies is a third form of a greater whole.

ALpplying NRHP Criterion D

jvREP  C7`z'ferz.o;7  D:     The  resource  must  possess  a  likelihood  of yielding  information
important to history.

Intensive site recordation, such as the Class Ill standard defined by the Department of the
Interior, is intended not only to document the remains of a resource, but also to evaluate whether
the resource may address important research questions upon in-depth study.  Resources that hold
such potential may be eligible for the NRHP under Criterion D.   The information may enhance
the current understanding of an individual site or may contribute to broader areas of inquiry.   To
recommend  a resource  eligible.,  the potential  information  source  must  be  discussed  in terms  of
specific areas of study and how it can contribute.

Buried Deposits

Buried  deposits  hold  a  high  potential  to  provide  information  for  a  variety  of studies.
Traditionally,  areas  of inquiry  have  focused  on  residential  deposits  such  as  privy  pits,  refuse
dumps,  cellar pits,  and  building platforms.   Recovered  artifacts  can answer questions regarding
culture,  social  structure,  gender,  family,  ethnicity,  consumerism,  diet,  health,  substance  abuse,
and  other  aspects  of life  in  South  Dakota's  history.    Privy  pits  are  valuable  because  they  may
offer  artifact  assemblages  not  found  elsewhere.    They  provided  secluded  environments  where
residents  disposed of items under secrecy,  and were repositories  for organic wastes.   Cellar pits
have the potential to contain articles kept in storage and not intended to be refuse.

Buried  archaeological  deposits  associated  with  the  mine  or  mill  as  a  workplace  have
escaped intensive examination.   A variety of buried deposits can be found at mine and mill sites,
and they hold the potential to reveal workplace behaviors, materials-use patterns,  and aspects of
mining or milling operations.   Buried deposits often accumulated in crooks in waste rock dumps
and  in  boiler  clinker  dumps,  where  workers  threw  industrial  refuse.    Workplace  privy  pits  are
especially  valuable   because  they  can   possess   personal   items   representing  workers   in  their
environment.   As with domestic privy pits,  laborers may have disposed of articles under secrecy
or  accidentally   dropped   items  of  value.     Buried   industrial   deposits  may   also   enhance  the
understanding of sites lacking a definitive assemblage of surface artifacts.
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Buried Features

Like  buried  artifact  deposits,  buried  features  also  hold  the  potential  to  address  areas  of
inquiry.   Exhuming foundations, structures, machinery, and components of feature systems may
provide information regarding engineering, function, construction methods, and time frame.

Analysis Of Buildings and Engineering Features

Class  Ill  recordation  and  lesser  forms  of resource  inventory  are  not  intended  to  study
complex buildings,  structures, and feature systems in detail.   Engineering in the mining industry
can  be better understood by closely  documenting  such  attributes..   The  information  should  then
be used for interpretation, comparison, and explanation.   For example, a detailed plan-view of a
hydraulic mine's water system, and an explanation of how the water was used, can enlighten the
current understanding of hydraulic mining.

Underground Workings

Underground mine workings are as important a component of a mine or prospect as are
the surface features and artifacts.  Underground workings are perhaps one of the least understood
aspects  of mine  sites,  and  few  if any  formal  studies  of them  have  been  carried  out  to  date.
Hazards,  lack of time  and funds,  and unconventionality conspire to  prevent documentation  and
interpretation.      The   current   familiarity   with   mine   workings   came   about   through   historic
photographs and texts, and anecdotal information.

In general, miners and engineers followed a few general patterns for driving exploratory
passages,  developing  and  extracting  ore  bodies,  and  constructing  necessary  infrastructures.    In
some cases, mine sites can offer a great potential to provide information for a variety of studies.
A   mine's   underground   workings   can   contain   internal   structures,   features,   machinery,   and
artifacts  found nowhere  else.   As  a whole,  these resources can contribute greatly to  a currently
dim understanding of mine engineering, the operations of mines, and the mine as a workplace.

The  potential  to  contribute  information  is  relative  to  the  size  of the  mine.    Because  of
their  simplicity,  most  shallow prospect  shafts  and  adits  would  contribute  little  beyond  existing
historical  descriptions.    Deeper  mines  and  prospects,  however,  may  hold  some  potential,  and
substantial operations  are  likely.   Deep  mines  often  featured  interconnected passages  and were
active   long  enough  for  an  accumulation  of  artifacts.     Significant  operations  also  required
infrastructures and engineering features to facilitate operations.

Several   conditions   render   studies   of  underground   workings   highly   impractical   and
contribute to the demise of features and artifacts.  First, flooded workings pose an impediment to
access,  and  the  water  may  have  damaged  workings,  features,  and  artifacts.    Second,  iron  and
wood decays when left in humid environments for long periods of time.   When a tunnel  or shaft
collapses,   the   workings   become   sealed   and   the   atmosphere   becomes   a   poor   preservation
environment.   In contrast,  if the mine is well-ventilated, the geology porous, and the climate dry,
the potential for intact features and artifacts is high.   Third, some mines are inherently unsafe to
enter.    Underground  passages  often  penetrated  areas  of weakness  that  miners  supported  with
timbering, which often decayed when a mine was abandoned.   Internal shafts and other openings
constitute  another  hazard.     Not  all  underground  workings  are  unstable,  but  they  should  be
assumed so unless demonstrated otherwise.
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Figure 2.3:   Underground mine workings, such as this shaft station in the Homestake Mine in 1908, hold a high

potential to yield important information.  Few if any formal historical studies of underground workings have been
completed, and much can be learned in the fields of mining engineering, practices of drilling and blasting, and the
underground work environment.  Because of this, underground workings may qualify for the NRHP under Criterion
D, when preserved and safely accessible. Courtesy of the State Archives of south Dakota Historical Society.

Applying NRHP Criteria Consideration G

Crj.Zerz.cz Co7?sJ.c7ercJfj.o#  G..   The resource must have  achieved  significance within the  last
50 years and be exceptionally important.

To qualify for Criteria A through D, the NRHP requires a resource to be at least 50 years
of age,  which  is  the  official  definition  of the  term  historic.    National  Park  Service  historians,
however,  acknowledged  that  some  types  of resources  younger  than  the  50  year threshold  are
worthy  of  listing  on  the  NRHP.    They  drafted  Criteria  Consideration  G,  which  provides  an
exception   for  those   resources   that   are   less   than   50   years   of  age   and   are   of  exceptional
importance.

The  principal  stipulation  for  recommending  a  mining  resource  eligible  under  Criteria
Consideration  G  requires  the  researcher  to  clearly  demonstrate  the  site's  importance.     The
researcher  should  explain  the  §ite's  history,  the  significance  of the  resource  type,  and  why the
resource  was  of exceptional  importance.    The  Homestake  Mine  at  Lead  is  an  example  for  a
number of reasons.   In terms  of historic  associations, the  mine was  one  of the  nation's  greatest
gold  producers.    The  mine  was  also  the  nation's  deepest,  largest,  and  complex  underground
operation.
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National Register Areas of Significance

Areas of Significance are categories of broad trends and themes through which resources
may relate  to  history.   The National  Park  Service  developed the  Areas to  help  structure  formal
nominations  of all resource types to the NRIIP.   The Areas  can be highly useful  for developing
statements  regarding  eligibility  in  advance  of formal  nomination.    The  National  Park  Service
designed  the  Areas  to   work  with,   and   clarify  how,   researchers  apply  the  NRHP  Criteria.
Although the park service defined thirty Areas, some are more relevant for mining resources than
others.   Table  2.1  lists  the Areas  and  their  compatible NRIIP  Criteria,  and the  most applicable
Areas are discussed below.

Table 2.1: Areas of Significance and Compatible NRHP Criteria

Area of Significance Compatible Criteria Definition
Architecture Criterion A The practical art of designing and constructing

Criterion C buildings to serve human needs.
Archaeology Criterion D The study of historic cultures through excavation and

the analysis of physical remains.
Commerce Criterion A The business of trading goods, services, and

commodities.
Communications Criterion A The technology and process of transmitting

information.
Community Planning and Criterion A The design or development of the physical structure
Development Criterion C of communities .
Economics Criterion A The study of the production, distribution, and

consumption of wealth; the management of monetary
and other assets.

Engineering Criterion A The practical application of scientific principals to
Criterion C design, construe.t, and operate equipment, machinery,

and structures to serve human needs.
Ethnic Heritage Criterion A The history of persons having a common ethnic or

racial identity.
Exploration/Settlement Criterion A The investigation of unknown or little known

regions; the establishment and earliest development
of new settlements or communities.

Industry Criterion A The technology and processes of managing materials,
Criterion C labor, and equipment to produce goods and services.

Politics/Government Criterion A The enactment and administration of laws by which a
nation, State, or other political jurisdiction is

governed;  activities related to political process.
Social History Criterion A The history of society and the lifeways of its socialgroups.

Area of Significance : Architecture

The 4rcfez.fec/zt7`e Area of Significance is relevant when working with two NRHP Criteria.
Criterion  A  applies to  individual  and groups  of buildings  that paticipated  in,  or contributed to,
the architectural history of South Dakota's mining industry.   Criterion C is reserved for resources
that physically embody an architectural type, method of construction, or use of materials relevant
to time frame.
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Buildings  were  a  comerstone  of the  mining  industry  during  its  entire  history.    They
served as residences,  housed businesses and institutions,  made up communities,  expressed social
status,  and  allowed  mining  companies  to  function.    South  Dakota's  mining  districts  had  their
own regional architectural histc>ries, influenced heavily by time frame, needs, remoteness, and the
success of the local industry.

Log  cabins  and  wall  tents  were  usually  the  first  buildings  erected  in  a  community,
followed   by   frame   construction.       Although   a   few   buildings   may   have   featured   basic
ornamentation, most were vernacular in form and followed no recognized architectural style.   As
defined   here,   vernacular   refers   to   buildings   erected   without   professional   architects,   and
according  to  traditional  methods  adapted  to  local  conditions  and  available  materials.    Mining
industry    participants    typically    employed    construction    principals    learned    elsewhere    and
completed functional buildings.that met immediate needs within financial constraints.   This trend
was  universal  in  the  Black  Hills  between  1874  and  around   1885,  but  continued  for  decades
afterward in localized areas.

If  a  community  offered  the  promise  of  permanence,  residents  and  business  interests
erected  superior  frame  and  masonry  buildings.    The  newer  buildings  reflected  to  some  degree
national  trends  in  form,  architectural  style,  construction  methods,  and materials.   Although the
movement began  during the  early  1880s,  the exact time frame and rapidity  of the transition was
community-specific.

Industrial buildings followed an evolution, as well.   At first, mining companies used logs
and  canvas,  but  employed  lumber  as  soon  as  available  because  it  allowed  larger,   formally
designed buildings.   Although the  designs were  custom  and an  industrial  version of vernacular,
they  mirrored  mining  industry  conventions  of  their  era.     In  a  broad  sense,  companies  and
engineers   adapted   practices   and   general   concepts   universal   in   the   American   West  to  the
conditions of the Black Hills.

Areas Of Signifilcance:  Commerce and Economics

NRHP Criterion A  is  compatible with the Areas  of Com777erce  cz77c7 Eco77o777z.cs.   In terms
of Criterion A,  mining  in  South  Dakota participated  in economic trends ranging  in  significance
from  local  to  national  levels.     Investment  was  one  trend  important  on  local,  statewide,  and
national  levels.    Most  of the  capitalists  who  invested  in  the  mining  industry  were  of regional
importance,  many  were  important on  a  statewide  scale,  and  some  were  based  outside  of South
Dakota.   The implementation of their investments fostered growth in and around the Black Hills,
as well as communication, banking, and the acquisition of supplies and food.   As a result, mining
investments   became   part   of  and   contributed   to   complex   regional,   statewide,   and   national
commercial  and  financial  systems.    Most  types  of mining  resources  large  enough  to  require
substantial investment can be allied with the trend.

The  mining  industry  contributed  to  regional,  statewide,  and  national  markets.    Mining
companies  diverted  money  into  local  economies  by  paying  wages  to  workers  and  consultants,
and by purchasing  small  items  from  sources mostly  in the major towns.   Substantial companies
also  acquired large machinery  and other industrial  goods  from manufacturers  in Denver and the
Midwest.   On a cumulative basis, the companies supported local economies and tied them into a
larger external system.
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The  people  who  made  up  the  mining  industry  had  similar  relationships  with  local  and
external  economic  systems.   By purchasing food and domestic goods from  a variety  of sources,
they  not  only  supported  a complex national  food  transportation  network,  but  also  farming  and
ranching in South Dakota.   Preserved food was shipped from packing companies in the Midwest
and on the West Coast, while fresh foods came from South Dakota farms and ranches.  Although
each  individual  had  a  limited  impact,  the  population  as  a whole  contributed to  consumer-based
commerce.

Some  types  of historical  resources  tend  to  be  associated  with  the  above  economic  and
commercial trends more than others.   In particular, the companies that ran the substantial mines
and   mills,   and   the   populations   of  settlements,   had   enough   buying   power   for   meaningful
contributions.

The production of both crude ore and mill concentrates was an important trend within the
theme of economics.   Those mines and mills that actually yielded ore and concentrates provided
direct contributions in two arenas.   The profits realized from the productive operations became a
direct  contribution  to  the   local  and  statewide  economies.     The  income  went  to   capitalists,
workers,  and  for  goods  and  services.    One  of those  services  was  ore  treatment  local  to  the

principal  centers  of hardrock  mining.    By  paying  independent  mills  for  ore  concentration,  the
productive companies fostered a milling industry.

The  other  arena related  to  production  involves  the  materials  that the  mining  companies
generated.     The   exact  recipients   of  the   gold,   silver,   lead,   and  tin   sold   by  the  productive
companies  are  difficult  to  trace.    However,  these  commodities  became  direct  contributions  to
American manufacturing firms, the United States Mint, and European governments.

The mines  and mills that actually produced  ore  and concentrates  are the only resources
that can be associated with the above economic contributions.   The contributions of those mines
and mills that had substantial outputs are stronger than the small operations.

Placer  mines,  hardrock  operations,  and  mills  that  produced  between   1929  and   1942
contributed to  local and  statewide  economies  at a time when  it viJas  dearly needed.   During this
period,   South  Dakota  suffered  due  to  the  Great  Depression,  which  was  the  nation's  worst
economic  disaster.    When  the  Great Depression  began  in  1929,  most mining  districts  in  South
Dakota had already declined significantly, but many possessed a few operations that continued to
support  commerce  on  reduced  levels.     The  depression  temporarily  brought  mining  and   its
dependent  industries  to  a  halt  and  ruined  the  local  economies.    The  mining  districts  and  their
communities  suffered  severe poverty through  lack of investment,  high  unemployment,  and  few
sources of income outside of industry.   Many people left, but those who remained returned to the
old mines, previously thought exhausted,  in hopes of finding enotigh gold for a subsistence-level
income.   The movement began  slowly  at first,  increased  in  momentum  in  1933  when President
Franklin Delano Roosevelt increased the value of gold, and became a substantial revival  in  1934
when  Roosevelt  formalized  the  increase  as  the  Gold  Reserve  Act.    The  mines  ranged  in  scale
from small,  family placers to deep hardrock operations run by organized companies.   Although a
shadow   of  previous   decades,   the   resuscitated   mining   industry   provided  jobs   and   income,
stabilized the  existing communities,  and contributed to  local  economies  at an  important time of
need.
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Area Of Significance :  Communications

Co77i777cj;7j.ccz/z.o;is was  an  important Area  of Significance  throughout  most  of the  mining
industry's  history.    The  initial. gold  rush  fostered  the  first  communication  system,  which  was
little  more  than  newspapers,   mail,   express   service,   and  word-of-mouth.     Industry  required
something  better,  and  as a result,  entrepreneurs  and the Postal  Service  established  post offices,
telegraphs,  and  later,  telephones.   These  forms  of communication  contributed  to  the  growth  of
the mining industry, connected it with the outside world, and improved the quality of life.

Only those  resources  with  communications  facilities  directly participated  in the Area of
Signiflcance.     NRHP  Criterion  A   is   relevant  under  Communications  because  the  Area  of
Significance  refers  primarily  to  historical  patterns  and  trends.    Criterion  C  may  apply  to  post
offices and telegraph or telephone stations.

Area of Sighif iicance : Community Planning and Development

Co772777ct72j.fy    P/cr72;7z.77g    a77d   Deve/ap777e72/    was    an    important    Area    of    Significance
throughout  the  Black  Hills  between  1874  and  1885.    During  the  first  five  years,  the  region's
general settlement pattern materialized,  and because it was mostly a function of exploration and
prospecting,  the pattern was  in  flux.   The  development of a formal  mining  industry during the
latter five years cemented the pattern, which then changed little for around twenty-five years.

Those  resources  with residences,  and  especially  the  settlements,  directly  participated  in
community  development.   The Area of Significance  is  used with NRIIP  Criterion A when the
trends  and  historical  associations  of community  development are  discussed.   Examples  include
relationships between communities,  industry, and ethnic or cultural groups.   The regional role of
a  community  is  another  example.    The  Area  of Significance  is  used  with  Criterion  C  when
individual or groups of communities are evaluated for significance as physical entities.

Area Of Significance :  Engineering

ln the field of the mining industry, the E#gz.72eerz.ng Area of Significance refers primarily
to  designed  constructs  and  systems,  and  the  roles  that  they  played  in  history.    Most  mining
operations larger in scale than the individual miner with gold pan employed engineering to some
degree.    The  sluices,  water  systems,  and  methods  typical  of company  placer  mines  required
engineering.    At  underground.operations,  miners  employed  engineering  to  organize  workings
and arrange surface plants.   Throughout the history of mining in  South Dakota, the engineering
was  primitive  and  vernacular  at  the  small  operations,  but  advanced  and  formal  at  some  of the
large mines.

Vernacular engineering refers to structures and systems built by individuals who were not
formally trained  in  design.   The  individuals  adapted  familiar design  and  construction  principals
to  the  specific  conditions  of their  mines,  available  materials  or  equipment,  and  the  immediate
environment.    Although  functional,  vernacular  engineered  structures  and  systems  tended  to  be
impermanent, inefficient, and small in scale.   They were important, however, for several reasons.
First, the structures and systems allowed many mining operations to function.   Second, the small
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mines,  and their informally engineered surface plants  and workings,  made  up the bulk of South
Dakota's mining industry.

At   large   mines,   trained   engineers   designed   structures,   systems,   and   underground
workings  according to  principals  established  in the greater mining  industry.   Through planning,
efflcient workings and .surface plants allowed the companies to produce higher tonnages of lower

grade  ore  from  deeper  workings  than  was  otherwise  possible.   In  so  doing,  formal  engineering
prolonged the lives of many mines and their dependent communities.

Mills  followed  a  similar  pattern.    Vernacular  metallurgical  engineering  adapted  known
methods   for  recovering  metals   to   the   character  of  a  region's   payrock.      Such   engineering
combined  available  machinery,  conventional  appliance  arrangements,  and  a  custom  building.
Vernacular engineering was sufficient for simple ore, and important during the flrst years of the
mining  industry,  but  often  inadequate  for  complex  payrock.     Formally  trained  metallurgists
employed  current  practices  when  engineering  advanced  mills  and  smelters.    Such  engineering

prolonged the viability of mining in many regions.
The  area  of engineering  is  not  limited  to  mines  and  mills.    It  also  is  relevant  to  the

infrastructures  that  supported  the   mining   industry  and  its  communities.     Examples   include
electrical and water systems, transportation networks, and communication.

The Engineering Area of Significance  is relevant with two NRHP Criteria.   Criterion A
applies  to  structures  and  systems  that  participated  in,  or  contributed  to,  the  development  and
application  of engineering  in  the  mining  industry.    Criterion  A  is  also  relevant  for  the  role  a
system or structure played in a mining or milling operation, a community, or a region.   Criterion
C  is  reserved  for  resources  that  physically  embody  a  structure  or  system  type,  method  of
construction, or use of materials relevant to function and time frame.

Area of Significance : Exploration and Settlement

NRIIf   Criterion   A   is   relevant   to   Exp/orcz/I.o77   cz77d  Seff/ewe7zf   because   the   Area   of
Significance  primarily  considers  the  trends  and  patterns  of the  frontier  movement.    When  the
Black Hills gold rush began in  1874, the northern plains were a wild region  inhabited primarily
by  homesteaders  and  Native  Americans.    When  prospectors  and  miners  arrived  in  signiflcant
numbers, they brought the mining frontier to the Black Hills, and to the Rocky Mountains in the
west.   The region was  in a frontier  state  for approximately ten years,  and  during this  time, the
prospectors  and miners  first established  a baseline body  of knowledge regarding the  geography
and natural resources.   Through examination, sampling, and claim development, they deflned the
areas   with   the   highest   concentrations   of  placer   deposits   and   hardrock   ore   bodies.      This
information gave guidance to investors willing to risk in capital in the proven areas.

Localized  mining  industries  and  its  settlement pattern  quickly  followed.   Each  industry
fostered  the  growth  of settlements,  dependent  industries,  commerce,  and  infrastructure.    The
Black  Hills  were  not  the  only  region  in  the  northern  plains  to  feature  a  mining  frontier,  and
instead it was part of a larger frontier that included Wyoming, Montana,  and Colorado.   During
the   late   1870s   and   early   1880s,   the   overall   frontier  movement  resulted   in  the   exploration,
settlement, and industrialization of the Rocky Mountains and northern plains.

Those mining resources that date between  1874 and  1885  are associated with the frontier
and settlement era.   This phase was important on local, statewide, and national  levels.   On a local
level,  the  Black  Hills  were  explored,   seized  by  the  United   States  Government,  and  settled
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permanently.      Mining   fostered   the   development   of  the   economy,   infrastructure,   political
organization,   and   agricultural   industry.     On   a  statewide   level,   the   frontier  movement  was
important because  it contributed to  South Dakota's permanent settlement,  social geography, the
spread of ranching and farming,  and possession by the Federal Government.   On a broad scale,
the Black Hills rush was a national sensation that opened the northern plains.

Area of Significance : Indrstry

J77d#sf7`j/  is  a  complex  and  multifaceted  Area  of Significance,  and  it  is  among the  most
relevant  for  mine  and  mill  sites  because  of their  industrial  nature.    Although  some  historical
trends and patterns of the mining industry changed over time, a few were in effect as long as the
industry  was  a  viable  entity.     Two  NRHP  Criteria  are  relevant  when  considering  mining
resources in terms of the area of Industry.   Criterion A applies when a resource can be allied with
historical trends  and patterns  of the  mining  industry.   Criterion C  is reserved  for resources that
physically represent specific types of industrial entities.

The  initial  growth  and  development  of the  mining  industry  was  a  movement  between
1874 and  1880.  During this time, prospectors and miners established the basic elements required
for  mining  to  assume   industrial  proportions.     At  first,  prospectors   located  and  then  began
developing placer deposits and hardrock gold veins.  Within a short time, outside investors began
to  take  an  interest  and  organized  companies  that  purchased  and  then  improved  the  primitive
operations.    Although  most  failed,  the  profitable  ventures  in  turn  inspired  confidence  among
other investors, who felt encouraged to do likewise.   Their capital, combined with the increasing
numbers of people who journeyed to the Black Hills, became a mining  industry.   Cumulatively,
individuals  and  the  companies,  regardless  of size  or  productivity,  improved  the  transportation
networks,   reinforced   the   extant   settlement   patterns,   contributed   to   local   economies,   and
established commercial and communications systems.

A true mining  industry .finally took hold  in the Black Hills  by  1881.   From this point in
time until around  1920, the mining industry was a foundation of the Black Hills,  as well as one
of  the   most   important   forces   in   South   Dakota.      Mining   provided   enormous   economic
contributions,  diversified  culture  and  business  beyond  agriculture,  drew  subsidiary  industries,
and helped  shape the political  landscape.   South Dakota also  became widely known  as  a major
gold producer.   During the period,  mining companies contributed to mining engineering and the
metallurgy of treating gold ore.

Mining  declined  significantly  after  1920,  but  revived  when  President  Franklin  Delano
Roosevelt raised the price of gold  in  1933, followed by silver the next year.   At the time,  South
Dakota and especially the Black Hills suffered due to the Great Depression.   Unemployment was
high, jobs were few, income was irregular at best, and many people faced the threat of having to
leave.   The mining revival played a crucial role by providing jobs, contributing to the economy,
and  offering  individuals  and  families  with  a  means  for  subsistence  when  most  needed.    The
revival  lasted until  1942.   At this time,  the Federal government banned  gold mining and World
War 11 siphoned off labor and supplies.
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Area of Significance : Social History

The   people   and   companies   that   constituted   the  mining   industry   participated   in  the
development  and  evolution  of regional,  statewide,  and  national  social  structures.    As  places  of
employment and residence, today's mining resources may be associated with this important area.
Because trends and patterns make up Social History, NRIIP Criterion A is relevant.

One  social  structure was the  development of class.   When  miners  worked the  drainages
for  placer  gold  during  the  1870s,  their  profits  contributed  to  the  initial  development  of social
classes at flrst in the Black Hills settlements, and later in the surrounding towns.   Through profits
won  from  the  gravel,  some  prospectors  and  placer  mine  owners  began  their  ascent  to  upper
classes  while  the  laborers,  of whom  there  were  many,  formed .a  working  class  dependent  on
wages.   The  development of hardrock mining  during the  late  1870s  and  its  continuation  during
the   1880s  reinforced  the  same  pattern.     As  mining  perpetuated,  two   general   categories  of
capitalists  acquired  the  productive  properties  and  profited  from  the  ore.    The  first  and  by  far
largest   category   consisted   of   local   investors   of  limited   means   primarily   in   Black   Hills
commercial  centers,  and  the  second  category  consisted  of wealthy  elite  based  in  Rapid  City,
Sioux Falls,  and Midwestern cities.   The profits realized from the mines reinforced the  fortunes
of the  elite  while  contributing  heavily  to  the  formation  of  a  middle-class,  which  ultimately
became   one   of  South   Dakota's   economic   and   political   backbones.      Because   the   mining
companies   depended   on  wage   laborers,   company  operations   ensured  the   continuation   of  a
working class.

The very nature of the work force that made mining possible constituted another form of
social  structure.   Activity  among the  various  prospects,  mines,  and  mills  created  a pronounced
employment  market that  drew workers  from  points  throughout the  Rocky  Mountain  west  and
other  areas  in  the  nation.     Some  of those  workers  were  immigrants,  mostly  from  European
countries.   The cycles of boom and bust inherent to mining required that the workers be mobile,
which contrasted sharply with South Dakota's sedentary farming and ranching.  Each boom drew
laborers  from  a variety of backgrounds while busts propelled them to other areas  and economic
sectors  in  South  Dakota  and  elsewhere  in  the  nation.   The  result was  a mobile,  adaptable,  and
diverse society varied in ethnicity, background, and cultural practices.

As historic resources, many prospect,  mine, mill,  and settlement sites  may be allied with
the  social  systems  of class,  work force,  and  demography.    Prospect  sites,  for  example,  can  be
associated  with  the  demography  of prospectors.    As  a  group,  prospectors  tended  to  belong  to
lower classes,  were  highly  mobile  and  independent,  and many were  foreign-born.   They  left an
imprint  on  the  culture  of the  American  West  that  persists  today.    The  mine  and  mill  sites  are
associated  with  the  class  system  and  the  demography  of the  mining  industry.    The  mines  and
mills   were   major   employers,   and  their  workforces   tended   to   be   stratified   and   staffed   by
individuals  from  a  variety  of backgrounds.    The  workers  had  to  be  mobile  and  resourceful  to
cope with the cyclic closures of mines and mills.   Capitalists owned the mines and mills, and the

proflts helped the capitalists to remain in the middle- and upper classes.   The settlements tend to
be  associated  with  aspects  of  class  and  demography,   as  well.     Settlements  were  stratifled,

possessed the diverse demography typical  of the mining  industry,  and offered some opportunity
for individuals to ascend in status.

The  Great  Depression,  which  spanned   1929  to   1942,  was  an  important  time frame  in
social  history.    Resource  extraction  industries  across  the  West,  and  especially  mining,  suffered
deeply at first.   Jobs were few,  many  individuals and families were forced out of South Dakota,
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and those  who  stayed  sought  income  as  best they  could.    Some  individuals  returned to  the  old
mines  in  search  of gold  left  by  the  past  operators,  and  gleaned  what  they  could  in  hopes  of
earning  a  subsistence-level  income.    By  1934,  mining  became  a  cottage  industry  among  small
outfits  and  families,  and  throrigh  their  efforts,  the  industry  enjoyed  a  minor  revival.    These
conditions  shaped  an  entire  generation  of  people,  who  passed  on  values  such  as  austerity,
financial responsibility, and self-sufficiency.  These values are still part of western culture.
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CHAPTER 3

MINING INDUSTRY PROPERTY TYPES AND THEIR ELIGIBILITY
GUIDELINES

Introduction and Definitions

The  chapter provides  descriptions  of the  historic  resources  common  to  mining  in  South
Dakota,  and the  requirements  for assessing their eligibility to  the National  Register of Historic
Places.    The  text  is  formatted  for  both  resource  experts  and  researchers  knowledgeable  about
mining  history,  but  not  necessarily  intimate  with  the  process  of  evaluating  eligibility.    The
material is designed to support the evaluation process,  and it includes terminology and  language
specific  to  the National  Register of Historic  Places  (NRIIP)  program.    Other objectives  are to
guide   interpretation   of  mining   resources,   standardize   cultural   resource   work,   and   provide
information for historic preservation projects.

The  chapter treats  each  category  of historic  resource,  known  as  a Property  Type,  as  aln
independent   group.      The   resources   are   categorized   according   to   placer  mining,   hardrock
prospecting, hardrock mining, and the beneficiation of ores.   Under each Property Type, historic
background  is  provided  first  to  enhance  understanding  and  inteapretation.     The  background
discusses terminology, technology, and processes that shaped the resources as they exist today.

Some of the Property Types include subtypes, which are distinguishable variations within
the  resource  categories.     The  subtypes  are  described  as  physical  entities,  followed  by  their
requirements  for  eligibility  to  the  NRIIP.     Physical   integrity  is  the  first  requirement  to  be
discussed  because  resources  that  lack  integrity  are  ineligible.    Period  of Significance  is  second
and refers to the time frame during which the subtype was universally important.   Resources that
date  to  a Period  of Significance  are probably  associated with historical trends  and  patterns that
were significant during that era.  Application of the NRIIP Criteria is discussed third and outlines
the relevant Areas of Significance as defined by the NRHP.   Knowing the Areas of Signiflcance
may assist in applying the NRIIP Criteria, and the researcher should review Chapter 2.

The  end  of each  Property  Type  section  offers  a  list  of features  that  are  likely  to  be
encountered   at   historic   resources   today.      The   purpose   is   to   help   dissect   sites   into   their
components,  identify  and  interpret  those  components,  and  standardize  terminology.    Because
buildings  and structures have been removed from  most sites,  the  list emphasizes  archaeological
features.   The chapter assumes the following definitions for resources and site features.

Definitions for resources and site features

o      Bc/i/cJZ#gr. A building was a construct with a roof and one or more walls, and  it sheltered activities within an
interior space.   For a resource to qualify as a building today, most of its walls should stand intact.

o      B#z./dz.rig j2#z.#..  A building qualifies as a ruin if the walls are no  longer complete and the roof is gone.   A  ruin
is a type of archaeological feature.

o      a/r#c/#re.. A structure is a construct built to serve a specific purpose other than shelter.   Structures may have
been countersunk into the ground as with cisterns; associated with industrial processes; facilitated a flow of
materials like ditches; or a component of land improvement such as a retaining wall.

o      EJ7Ofneereczsfr#ctwre.. An engineered structure was built according to a design or plan, complex in itself, and
a component of a larger system.   Some engineered structures were beneath the surface such as buried
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pipelines and culverts.  Underground mine workings are an advanced form of subsurface engineered
structures.

o      S/7.ctc/c!re Jictz.#..  Structures qualify as ruins when their components are mostly collapsed or missing.   Ruins are
archaeological features.

o      j4rcAczeo/ogr.ccz/ Fecztwre.. Archaeological features are a broad category encompassing most of a site's
attributes other than buildings, structures, and objects.  The category refers to manifestations atove ground,
while those below-ground are subsurface features (see below).  Archaeological features are distinct physical
entities that often possess artifacts with interpretive value.  Features commonly represent past buildings,
structures, and other intentional constructs through material evidence.   Examples include earthen platforms,
foundations, ruins, depressions, topographic alterations, and debris.  Archaeological features also can be the

physical result of organic processes, and may not be the remnants of designed constructs.  Placer workings,
waste rock dumps, refuse scatters, and mine open-cuts are samples of such features.   Collections of artifacts
that represent activity areas apart from buildings and structures fall within the general category.

o      Szfb"rfcroe Arcfec!eo/ogr.ccz/ Feczft#e.. This group  includes features below ground-surface.   Subsurface ruins
such as collapsed root cellars, intentionally buried artifact deposits like privy pits, and naturally buried artifact
deposits exemplified by refuse dumps qualify.

o      04/ecf: Objects are individual, small-scale constructs that are easily moved.   Some objects were designed for
mobility, such as vehicles and portable mining equipment.  Others were designed to be stationary, but were
either self-contained or functioned independently, like some pieces of machinery.   When a component of a
system, a machine qualifies as a structural or engineering feature.

o     4rf!./czcf.. The category includes all man-made items lying around a site.  Most artifacts associated with mining
resources can be categorized as structural materials, industrial debris, domestic refuse, or household items.
Although artifacts are commonly attributable to archaeological features, they also constitute the physical
makeup of buildings and structures.  Artifacts are extremely important because they can help intexprct the
time frame and function of an individual feature, and as well as the history of an entire site and its people.

Prol}erty Type:  Placer Mine

The Nature Of Placer Deposits

A  placer  deposit  is  a  formation  of soil  or  stream  gravel  featuring  particles  of metal  or
fragmented  ore.    Economic  deposits  offered  profitable  amounts  of the  desired  metal,  and they
required  processing  to  separate  the  metal  from  the  worthless  gravel  matrix.    Although  placer
deposits occasionally  offered  silver and tin,  gold was the metal of interest in  South Dakota,  and
the placers there were rich enough to incite a number of rushes.

Gold is a relatively soft metal with a low melting temperature,  and it oxidizes and forms
chemical  compounds  only under unusual physical  circumstances.   The metal  otherwise remains
in  its  native  state,  even  while  disintegrating  into  smaller  particles  through  physical  reduction
caused by erosion.   Because of these characteristics, gold becomes a lasting constituent in placer
deposits, but only after the metal is freed from its hardrock source.

The  origins  of  gold  reach  back  into  geologic  history.     Superheated  fluids  and  gases
associated with the uplift of the Black Hills  deposited the metal  in  geological  structures known
as veins,  replacement bodies,  and  disseminated  deposits.   Quartz and  other minerals within the
veins, known as  fill,  usually carried the gold,  and together manifested as hardrock ore.   In some
cases, the ore also offered silve.r and industrial metals, usually combined in chemical compounds
with  other minerals.    Such  hardrock  deposits  are  described  in  more  detail  under the Nature  of
Hardrock Ore section below.
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Over the  course  of eons,  erosion  gradually  dismantled the Black Hills  and the ore veins
that  cropped  out  on  ground-surface.     Most  of  the  minerals  and   industrial   metals   suffered
reduction and dissolution, were washed into waterways, and decomposed into sediments.   Stream
action  concentrated  the  sediments  on  the  floors  of drainages,  and  high  runoff mobilized  the
sediments and washed them farther downstream.

Because the gold was soft and inert, however,  it remained in its native state while slowly
disiritegrating into smaller particles.  As erosion freed the gold from its parent veins, the particles
migrated  into  nearby  drainages  and  slowly  sifted  downward  into  the  gravel  floors  due  to  their
high  weight.    As  each  high  runoff event  mobilized  and  shifted  the  stream  gravel,  the  gold

particles worked their way down toward the bedrock floor where they became concentrated and
remained  for thousands  of years.    Over time,  water  carried the  gold  from  small,  steep  gulches
near the parent veins into streams, then into the broad valleys.

Because erosion was an unending process, fresh gold was constantly freed and introduced
in  small  volumes   into  the  upper  strata  of  a  stream's  gravel.     Thus,  prospectors  learned  to
recognize fine gold near the surface of a gravel bed as an  indicator of a richer deposit at depth.
Usually,  they  found  the  profitable  material  only  at  depth,  and  that  the  surface  material  was
uneconomical to  process.    Overall,  miners  termed  the  overall  formation  of gold-bearing  gravel
p/czcer c7aposz.ts and referred to broad areas of such gravel as p/czce7`/e/c7s.

In the Black Hills,  miners  encountered six principal types  of placer deposits.   The types
are:  gulch  placers,  stream  placers,  river bar  placers,  bench  gravel,  blanket  deposits,  and  valley

gravel.    The  terminology  is  general  to  placer  mining  in  the  American  West,  and  Black  Hills
miners  may  have  applied their own  colloquial  names.   Some regions  that were rich with  placer

gold,   such  as  Lead  and  Deadwood,   featured  most  types  simultaneously.     In  these  regions,
methods   evolved   from   the   romantic   individual   miners   to   formally   engineered   company
operations.

Get/cfe p/czcers  or ga{/cfe wczsfez.7egr  consisted  of rich,  gold-bearing  gravel  lining  the  floors
of minor drainages that were often  steep.   Because gulch placers. lay near a parent vein,  offered
few  places  for  fine  material  to  settle  out,  and  were  subject  to  high-energy  stream  flows,  the
gravel tended to  be  coarse,  the  gold particles  large and rough,  and the  gravel  beds thin.   Easily
discovered and worked with relatively  little effort,  the  gulch  placers were among the  first to  be
found and yielded handsomely through hand-mining.

Miners  recognized  the  second  type  of deposit  as  a  s/7.ecz77?  or  ;`z.vcr p/c7cer,  and  it  was
created when minor tributaries  introduced  gold  into  principal waterways.   The  gravel was  thick
in these deposits and required extensive excavation and engineered structures to remove enough
overburden to expose the deep gold-bearing layers.   Usually,  stream  placers were the domain of
mining companies with capital and substantial work forces.

Rz.vcr   bczr  p/czcers   constituted   the   third   type   of  deposit,   and   miners   worked   these
extensively during the initial boom  period.   The deposits were  beds of gravel  exposed along the
sides  of principal  streams  and  especially  on  the  insides  of meanders.     They  represented  the
historical  level  of  a  drainage  floor,  and  often  consisted  of  a  combination  of  glacial  till  and

general gravel.   Although small mining outfits realized some success with rich  bar placers, most
required infrastructures to recover gold in economical volumes.

The  mining  industry  recognized  the  fourth  type  of deposit  as  be#cfe  grczi;e/  or  ferrczce

grcrl;e/, and these formations were high on the sides of the principal river valleys.  A combination
of glaciation  and  streams  left the  gravel  in  thick  formations,  and  over time,  waterways  eroded
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channels through the sediments,  leaving gold-bearing gravel benches high and dry.   Because the

gold   was   disseminated  throughout  the   gravel,   hand-methods   were   uneconomical.     Instead,
companies  tended  to  work  the  beds  with  engineered  sluice  and  water  diversion  systems,  and
hydraulic operations.

The fifth type of placer formation,  informally known as a a/cz77fre/ c7aposz./, was limited to
relatively  dry  areas  that  featured  gold  veins  close  to  ground-surface.    Erosion  and  weathering
attacked the veins and freed the gold, but runoff was insufficient to shunt the metal directly into
waterways.    Thus,  the  deposit  took  form  as  a  veneer  of gold-bearing  soil  easily  processed  by
hand.   In  some  cases,  miners  accidentally  unearthed  the  parent vein when  scraping the  soil  off
bedrock.

Deep p/czcers, also known as vcz//e)/ g7.crve/, constituted the sixth deposit.   These filled the
floors  of broad  drainages  and. consisted  of fine  gold  mixed  with  glacial  till  and  gravel,  and
nuggets  concentrated  along  bedrock by  stream  action.   Valley  gravel  deposits proved to  be the
most troublesome for decades.   Mining companies assumed that the bedrock floor was lined with
gold but had no economical means to remove the 25 to 70 feet of gravel overburden.   During the
1900s,  two  movements  began  that  demonstrated  the  profitability  of the  deep  gravel.    The  first
was  deep  pit  mining,  and  the  second  was  dredging,  where  floating  gravel-processing  factories
recovered  fine  gold  from  sediments  at all  levels  and  scraped bedrock where possible.   Overall,
the  gulch  placers  brought  miners  into  the  Black  Hills,  while  the  thicker  deposits  became  a
sustained, economic mainstay.  .

Prospecting fior Placer Gold

Although some of the placer deposits required advanced extraction processes, most types
could be discovered by basic prospecting.   All a prospector need do was excavate pits  in stream

gravel  and  reduce  the  material  in  a  gold  pan.    The  presence  of a  few  flakes  of gold  from  the
upper levels of a gravel bed suggested the potential for more at depth, spurring the prospector to
dig  deeper  pits.    By  the  early.1880s,  experienced  prospectors  understood  that  the  worth  of a
deposit  could  only  be  accurately  assessed  by testing  gravel  from  near bedrock,  which  required
considerable  labor  to  expose.    If the  prospector  confirmed  the  presence  of gold  in  economic

quantities, he was ready to begin mining.

Placer Mining Mcthods

Placer deposits  stimulated  considerable excitement in the Black Hills because they were
within practical and economic reach of both individual miners and organized companies.   Gulch,
stream,  and river bar placers could be worked by  individual miners with pans and sluices,  or by
companies with the assistance of infrastructures.   Bench  and valley placers, however, tended to
be the domain of well-organized companies because they required engineering and work forces to

process  high  volumes  of material.    The  company  operations  were  industrial  in  nature  and  the
most productive  in terms of Black Hills placer history,  and were far removed from the romantic
miner with pan.

When  working  by  hand,  individual  miners  employed  pans,  cradles,  and  small  sluices  to
separate gold from gravel.   Miners merely excavated pits and trenches into gravel, and when they
approached bedrock,  shoveled .the  gold-bearing material  into  a cradle or sluice.   A  cradle was  a

portable wooden box with a rounded bottom, a slanted board featuring riffles, and a long handle.
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The miner rocked the cradle back and forth while introducing water, which washed off the gravel
and left the heavy gold trapped behind the riffles.   A sluice was a small, portable wooden  flume
with  riffles  nailed  to  the  floor.    The  miner  placed  it  in  a  stream  and  shoveled  gravel  into  the
interior,  and the flow of water washed the light gravel  away.   When miners  exhausted the gold-
bearing gravel in their pits and trenches, they shifted laterally, began new excavations, and filled
the old pits with new tailings.   Over time,  this created hummocky assemblages of tailings piles,

pits, trenches, and buried excavations.
Organized mining companies relied on  infrastructures to process  gravel  in high volumes

from  groups  of  claims.     At  small  operations,  the  infrastructures  may  have  been  informally
engineered by miners on an as-need basis, while the infrastructures were formally engineered by
trained  experts  at  large  operations.   Companies  often  erected  systems  of sluices,  work stations,
water-diversion  structures  to  divert  streams  from  their  beds  to  expose  gravel,  and  ditches  and
flumes  to  deliver  water  to  otherwise  dry  areas.    The  sluices  tended  to  be  lengthy with  several
branches  feeding  into  a trunk  line,  or  several  parallel  sluices.    Common  sluices  ranged  from  2
feet wide and as deep, to 6 feet wide and 6 feet deep.   They featured a relatively gentle gradient
to prevent fine gold from washed through and stood on timber piers supported footers.

Operating a sluice was relatively simple.   One group of workers used pitchforks to screen
cobbles and boulders out of the gravel,  and then carted the material away in wheelbarrows over
plank runways.   The workers dumped the coarse material into mounds and windrows away from
the sluice.   Another group of workers stood alongside the sluice and shoveled the fine sand  into
the  current.    After  prolonged  excavation,  the  workers  reduced  the  height  of the  surrounding
gravel until the sluice bed manifested as a raised berm.

When the  sluice floor became choked with  fine  sediment,  a worker closed the headgate
and  shut  off the  water  flow  so  designated  officials  could  recover  the  gold  caught  behind  the
riffles.   The officials stepped down into the sluice and, under watch of a guard or superintendent,
began  removing  large  gold  particles  and  scraping  out  gold-laden  sand.     The  particles  were
collected and weighed while the sand was treated with mercury,  which  amalgamated with  gold
dust that was too fine to be easily picked out.   After cleanup operations, the sluice was ready for
more gravel and a worker opened the headgate, admitting water again.

While  hand-methods  were  highly  effective  for  gulch  and  blanket  placers,  the  costs  of
labor were too high and the rate of processing too  limited for most bench and deep placers.   By
nature,  these  deposits tended to  feature  fine gold  disseminated through  broad,  deep  gravel  beds
that had to be mobilized and processed  in  economies of scale  for profitability.   Such conditions
required the  investment of considerable  capital  to build the  infrastructures  necessary to  achieve

production in economies of scale, and mining companies carried out several distinct methods.
One of the most popular and  earliest was  known  as  booz#z.7ig or fe#s'fej.77g,  and  it  involved

the sudden release of a torrent of water into placer workings from a nearby reservoir.   The rush
of water  mobilized  and  carried  gravel  en  masses  through  sluices,  where  riffles  often  retaining
mercury collected the gold.   Companies rarely employed booming alone and used the method to
supplement the hand-mining described above.

To facilitate  both the consumption of high volumes of water and the processing of large
tonnages  of gravel,  companies  formally  engineered  their  infrastructures.    Networks  of supply
ditches  pirated  water  from  area  streams  and  directed  it  to  the  placer  mine  and  the  reservoir,
distribution ditches  shunted the  liquid into the  sluices,  and boom  ditches  carried water from the
reservoir into the workings.  All featured headgates, and the sluice systems were as noted above.
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Hydraulic  mining,  developed  in  California,  was  another  method  for  processing  thick

gravel beds in economies of scale.  A monitor, also known as a giant, was the key instrument.  A
monitor was a  large nozzle that emitted a jet of water under pressure so high that miners were
unable to  pass  sledge hammers through it.   A worker played the jet against gravel banks, which
crumbled and liquefied, and with the help of booming, flowed into sluices.  The infrastructure for
hydraulic mining was  similar to that for booming with  additional components  for the monitors.
To create the necessary pressure,  ditches delivered water to a reservoir located far upslope from
the mine, and a flume or pipe directed the water into a pressure box.  The structure was basically
a rectangular tank made of planks retained by stout framing at least 6 feet wide, 6 feet high, and
8  feet long.   A  penstock,  often at least 24  inches  in  diameter,  exited the  structure's bottom  and
descended  to  the  mine,  decreasing  in  diameter  incrementally  to  increase  the  water  current's
velocity and pressure.   The pipe entered the placer workings and connected to a monitor located
on a strategically placed station, which commanded a full view of the gravel banks.

Placer Mine Pro|}ertv Subtv|)es and Eligtbilitv Guidelines

Placer  mines  were  properties  where  organizations  ranging  in  scale  from  individuals  to
capitalized companies processed stream gravel and  soil for particles of gold.   It' should be noted
that a difference exists between p/czcer "j.7ces and p/czcer 14;orfu.77gr.   A placer mine was a specific
tract of land, usually defined by claim boundaries, which an  individual or company worked for
gold.   Small mines were little more than pits in stream channels surrounded by tailings piles, and
large mines often featured advanced infrastructures.   In the Black Hills, individual placer mines
often  lined  miles  of streams,  one  blending  into  another.   Extensive  assemblages  of claims  and
excavations constitute placer workings.

When  treating  placer  workings  as  historic  resources,  the  constituent  mines  are  best
recorded  on  an  individual  basis.    In  so  doing,  it  may  be  possible  to  determine  the  specific
histories,  trends,  people,  and  companies  that  are  important  for  assessing  resource  significance.
Archival  research  and the  physical  examination  of extensive workings  are  usually necessary to
identify  specific  mines.     Most  workings,  however,  lack  the  definitive  claim  boundaries  and
landmarks necessary to identify specific mines.

In  most  cases,  the  historical  category  of placer  deposit defines  the  resource types  listed
below.       Gulch,    stream,    river   bar,    and   blanket   placers   tend   to   possess    distinguishing
characteristics of their property  subtype.   Valley  and bench placers  are exceptions, having been
worked by hydraulic methods, deep pits, and dredges.

Propertv Subtvpe:  Gulch Placer

jzeso#rce  Descrz.z7/z.o77..    Both  organized  companies  and  individual  miners  created  gulch

placers  when  they  worked narrow  creek drainages  for gold.   Because  gulches tended to
be confined and steep, miners had to pile tailings in linear fashion along one or both sides
to  provide  space  for excavation and  sluices.   In many  cases,  the  sluices  were  small,  but
some companies arranged lengthy sluices in or adjacent to the gulch floor.  The structures
were  usually  temporary  and  designed  to  be  moved.    Some  gulch  placers  also  featured
earthen dams to divert stream flow, or control its release.
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As placer mine resources, gulch placers are among the most common and usually
take  form  as  archaeological  sites.    The  placers  worked  by  individuals  and  small  outflts
tend   to   be   simple   resources.      Their   feature   assemblages   are   limited   primarily   to
excavations,  tailings piles,  and  small  diversion  dams.   Company  operations  may  include
evidence   of  sluice   beds,   diversion   ditches,   retaining   wialls,   and   buildings.      Usually
represented by earthen platforms, the past buildings were either residences or blacksmith
shops.     Because  gulch   placers   are   located   in  unstable  physical   environments,   most
suffered  erosion.     Tailings  piles  are  often  reduced  to  short  linear  segments,   isolated
mounds,  and  hummocky  deposits.    As  water  flows  re-deposited  the  tailings  along  the

gulch floor, the associated stream channel often becomes braided.

Figure 3.1 :   A party of miners processes gravel in a small sluice near Rockerville in  1889.   The operation is typical
of gulch placers.  The miners use pick and shovel to brealc up soil on the far side of the sluice, screen out the large
cobbles, and heave the earth into the sluice.   Courtesy of the State Archives of South Dakota Historical Society.

Reso#7'ce  E/z.I?z.bz./z.fy..     Gulch  placers  were   important  primarily  during  two  Periods   of
Significance.    The  first  spanned  1874  to  1880,  when  the  Black Hills  were  in  a  frontier
state   and   mining   evolved   into   an   industry.      By   1880,   gulch   placers   decreased   in
significance because miners  exhausted the  easily recovered  gold.   The  second Period  of
Significance   spanned   1933   to   1942,   when   South  Dakota  suffered   during  the   Great
Depression.    Individuals  without jobs  or  other  sources  of income  returned  to  the  gulch

placers in hopes of recovering enough gold for a subsistence-level income.
To  be  eligible,  a  gulch  placer  must  retain  sound  physical  integrity  and  clearly

represent   its   resource   subtype.     Because  most   sites   suffered   some   decay   and  their
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structures  have  been  removed,  the  integrity  will  probably  be  archaeological  in  nature.
For  a   resource   to   retain   a   sufficient   level   of  archaeological   integrity,   the   material
evidence must clearly represent the  excavations,  gravel processing methods,  engineering
features,  and structures.   Further, the material remains must date to one of the Periods of
Significance noted above.

NRHP  Crz'rerz.o72 4..   In  addition to possessing  integrity,  gulch placers must meet at least
one  of the NRHP  Criteria  for eligibility.   In terms  of Criterion A,  gulch placers may be
associated  with   important  trends   and  historical  patterns.     Depending   on  time frame,
several Areas of Significance may be relevant,  and they are outlined in Chapter 2.   Sites
that  date  between  1874  and  1880  participated  in  the  Area  of Exp/orcz/z.o;7/Se/I/eme77f  as

physical  anchors  for the  frontier movement.   Gulch  placers  participated  in the  Areas  of
Co"772e7'ce   cz77c7  Eco#omj.cs   by   contributing   to   the   development   of  local   economies
through  their  gold  production.    Within  the  Area  of J77c7#stry,  the  sites  were  pioneering
elements  and building  blocks  of the  mining  industry.    Sites that date between  1933  and
1942 may be  important  under the Areas  of Commerce,  Economics,  and  Social History.
They were an important source of income for individuals, contributed to local economies
when  input  was  dearly  needed,  and  participated  in  the  evolution  of culture  and  social
structures during the Great Depression.

A  site's  time frame  must  be  established  so  relevant  trends  and  patterns  can  be
determined.   Time frame  is, however,  difficult to  define for gulch placers because many
lack   sufficient   assemblages   of  dateable   artifacts   and   were   not  clearly   described   in
archival sources.   Without a firm time frame,  a site cannot be associated with trends and
patterns.

IVRflp  Crz`/erz.o77 8..   Gulch  placers may be eligible under Criterion 8  when they  can  be
directly tied to  an  important person.   Certain  circumstances  apply.   First,  the  individual
must  have  directly  participated  in  the  mining  operation.    Second,  the  site  must  retain
physical integrity relative to that person's time frame.   Integrity on an archaeological level
is  sufficient  if the  features  and  artifacts  clearly  represent  the  operation.     Few  gulch
placers  will  be  eligible  under Criterion 8  because  it  is  extremely  difficult to  attribute  a
given site to an important person, and most sites lack sufficient integrity.

IVRf7P  CrJ./erz.o7?  C..    Sites  may  be eligible  under  Criterion  C  if they  are  sound  examples
of a gulch placer property  subtype.   The existing remains  should date to one of the two
Periods  of  Significance  outlined  above,  when  gulch  placers  were  generally  important.
The  archaeological  features  and  artifacts  must  possess  enough  integrity  to  permit  the
virtual  reconstruction  of  the  placer  operation.     The  excavations,  tailings  piles,  work
stations,  and  infrastructure,  if  any  existed,  should  be  discemable.    If the  site  had  an
infrastructure   still   in   evidence  today,  the  E;7gj.;7eerz.77g  Area  of  Significance  may   be
applicable.

Gulch  placers  hold  a  likelihood  of eligibility  under  Criterion  C  when  they  are
contributing elements of historic mining landscapes.   Even when a site is not completely
intact in itself,  it may provide enough visual impact to contribute to an area's setting and
feeling.   The site may also belong to a greater body of resources that,  in total, represents
an area's history.
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NRZZP Crz.fe7`z.o77 D..   Gulch placers may be eligible under jvREP Crz.Jerz.o7? D if they hold
a  high  likelihood  of yielding  important  information  upon  further  study.    If a  site  had
residential  buildings  occupied  for  long  periods  of time,  then  testing  or  excavation  may
reveal  information  regarding  the  demography  and  lifestyle  of early  placer  miners  on
South Dakota's mining frontier.   If the site had water or sluice systems still evident today,
then extensive documentation might contribute to the field of frontier placer engineering.
Because  most  gulch  placers  were  simple  and  occupied  briefly,  however,  few  sites  are
expected to be eligible under Criterion D.

Property Subtv|)e: Stream Placer

Resoztrce  DeLsc7`zZ7fz.o7z..     Companies  and  partnerships  created  stream  placers  when  they
worked  streambeds  for  gold.    Streams  are  small  waterways  that  usually  flow  all  year
across broad, gently sloped drainage floors.   Stream placers were similar to gulch placers
but  were   better   developed,   more   extensive,   and  usually   featured   water   and   sluice
infrastructures.    Small  operations  were  simple,  shallow,  and  had  infrastructures  limited
primarily to several ditches that brought water to the workings.   Miners dug pits down to
bedrock  and  used  any  combination  of gold  pans,  cradles,  and  small  sluices  to  recover
gold  from  the  gravel.    Today,  small  stream  placers  tend  to  manifest  as  archaeological
sites.    Structures  such  as  sluices,  retaining  walls,  and  dams  were  either  dismantled  or
danaged  by  stream  flow  and  gravel  deposition.    As  a r.esult,  excavated  areas,  tailings
piles,   ditch   segments,   and   structural   remnants   such   as   sluice   pilings   and   collapsed
retaining walls usually remain.

Large   stream   placers,   often  run  by  organized   companies,   featured   extensive
workings and infrastructures spread over long segments of streambeds.   When removing
gravel,  laborers  created trenches,  pits,  and other large excavations,  and  erected retaining
walls to  impound the tailings.   If the  stream  flowed  all  year,  the  miners  may  have piled
tailings  along  the  stream  banks  to  maintain  the  waterway.    New  channels  or  flumes
redirected streams  around the workings,  and provided a flow  into  lengthy sluices  below
earthen collection dams.   By the  1930s,  mining outfits  frequently used rotating trommel
screens  to  separate  cobbles  from  the  gold-bearing  fine  gravel.    Like  the  small  stream
placers, the large sites now consist of archaeological features.

Because  stream  channels  are  unstable  environments,  today's  stream  placer  sites
can  be  expected to  possess  limited physical  integrity.   The  workings  may be  fllled  with

gravel,  the  tailings  re-deposited,  the  margins  eroded,  and  structures  heavily  damaged  if
not completely gone.   Rock retaining walls,  log cribbing, and earthen mounds  in  front of
small basins may be left from dams.   Below, linear arrangements of rock piles, posts, and
gravel beds may represent the sluices.
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Figure 3.2:   The undated photo illustrates a typical stream placer mine in the Black Hills.   Characteristic are piles of
tailings, debris, log dams, and the sluices curving through the piles.   A diversion flume crosses the foreground and
carries water to another mine.  Today, such a site may include the tailings, the dams, and archaeological evidence of
the structures. Courtesy of the State Archives of South Dakota Historical Society.

Reso#7.ce  E/I.gz.bj./j.ty..     Stream  placers  were  important  primarily  during  two  Periods  of
Significance.    The  first  spanned  1874  to  1880,  when  the  Black Hills  were  in  a  frontier
state   and   mining   evolved   into   an   industry.     By   1880,   stream  placers   decreased   in
significance because miners  exhausted the easily recovered  gold.   The  second Period  of
Signiflcance   spanned   1933   to   1942,   when   South  Dakota  suffered  during  the   Great
Depression.     Individuals  without  jobs  or  other  sources  of  income  returned  to  stream

placers in hopes of recovering enough gold for a subsistence-level income.
As placer mine resources, stream placers are common, and most are in poor states

of preservation  due to  erosion,  flooding,  and the  movement of gravel.   To  be  eligible,  a
stream  placer  must  retain  enough  physical  integrity  to  clearly  represent  its  resource
subtype.    Because  most  sites  suffered  decay  and  their  structures  are  gone,  the  integrity
will  probably  be  on  an  archaeological  level.    To  retain  integrity  on  an  archaeological
level,  the  material  evidence  must  clearly  represent  the  excavations,  gravel  processing
methods, engineering features, and structures.   Further, the material remains must date to
one of the  Periods of Significance noted above.   Sites with high  archaeological  integrity
are  uncommon  and can. be  important  if they  clearly  exemplify the resource  type.   Intact
structures are rare and may be important representative examples.
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IVRHP Crz.rerz.o77 £4..   In addition to  possessing integrity,  stream placers must meet at least
one  of the NRIIP  Criteria for eligibility.   In  terms  of NRf]7P  Crz.ferz.oJ? 4  stream  placers
are   often   associated   with   important   trends   and   historical   patterns.      Depending   on
time frame,  several Areas of Significance may be relevant,  and they are outlined in detail
in   Chapter   2.      Sites   dating   between   1874   and   1880   participated   in   the   Area   of
Exp/orc}/z.odrseff/e772e7z/  as  physical  anchors  for  the  frontier  movement.    Stream  placers

participated    in    the    Areas    of   Co"merce    cz7?d   Eco;7o77?J.cs    by    contributing   to    the
development  of  local  economies  through  their  gold  production.     Within  the  Area  of
J77dc{s'try,  the  sites  were pioneering  elements  and  building  blocks  of the  mining  industry.
Sites that date between  1933  and  1942 may be important under the Areas of Commerce,
Economics,   and   Social   History   because   they   were   a   vital   source   of   income   for
individuals,  and  contributed  to  local  economies  at  a  time  when  any  form  of input  was
dearly needed.

A  site's  time frame  must  be  established  so  relevant  trends  and  patterns  can  be
determined.   Time frame is,  however,  difficult to define for stream  placers because many
lack   sufficient   assemblages   of  dateable   artifacts   and  were   not   clearly   described   in
archival  sources.   Without a firm time frame,  a site cannot be associated with trends and
patterns.

IVRHP  C7`z.ferz.o77 8..    Stream placers may be eligible under IVRfzp  Crz.ferz.o77 8 when they
can   be   associated  with   important  people.     Certain   circumstances   apply.     First,   the
important  person  must  have  directly  participated  in  the  mining  operation.    Second,  the
site must retain physical integrity relative to that person's time frame.   Few stream placers
will be eligible under Criterion 8 because it is extremely difficult to attribute a given site
to an important person, and most sites lack sufficient integrity.

jvREP  Crz.fe7`;.o77  C..   Sites may be eligible under Criterion  C  if they  are sound examples
of the stream placer property subtype.  The existing remains should date to one of the two
Periods  of Significance  outlined  above,  when  stream  placers  were  generally  important.
The  archaeological  features  and  artifacts  must  possess  enough  integrity  to  permit  the
virtual  reconstruction  of  the  placer  operation.     The  ex.cavations,  tailings  piles,  work
stations,  and  infrastructure should be discemable.   Intact structures and fully represented
infrastructure systems are rare and important examples, and strengthen a site's eligibility.
If  the   site   had   an   infrastructure   still   in   evidence   today,   the   E7?gz.7?eerz.Jcg   Area   of
Significance may be applicable.

Stream  placers  hold  a  likelihood  of eligibility  under  Criterion  C  when  they  are
contributing elements of historic mining landscapes.   Even when a site  is not completely
intact in  itself,  it may offer enough visual presence to contribute to an  area's  setting and
feeling.   The site may also belong to a greater body of resources that,  in total, represents
an area's history.

NRHP Crz./erz.o7? D..   Stream placers may be eligible under IVRZZ:P Crj./erz.o7c D if they hold
a  high  likelihood  of yielding  important  information  upon  further  study.    If a  site  had
residential  buildings  occupied  for  long  periods  of time,  then  testing  or  excavation  may
reveal  information  regarding  the  demography  and  lifestyle  of  early  placer  miners  on
South Dakota's mining frontier.   If the site had water or sluice systems still evident today,

46



Chapter 3:  Mining Industry Property Types and Their Eligibility Guidelines

then extensive documentation might contribute to the field of frontier placer engineering.
Because  most  stream  placers  were  simple  and  occupied  briefly,  however,  few  sites  are
expected to be eligible under Criterion D.

ProDertv Subtwpe..  River Bar Placer

Reso#rce Descrzj7fz.o77..   River bar placers attracted the sane spectrum of mining outfits as
stream  placers,  and  they  employed  like  methods  of development  and  production.   As  a
result,  river bar  placers. possess  characteristics  similar to  stream  placers.    The  principal
difference  is that river bar placers tend to be located along the  sides of stream drainages
instead of directly on the floors.

Placers  worked  by  small  outfits  usually  manifest  as  excavations,  tailings  piles,
minor  gullies,  and  feed  ditches.    Large  operations  include  ditch  systems,  distinct  sluice
beds, and dalns for booming and feeding the sluices.

Resocjrce  E/i.gz.bz./j.fy..    Because  river  bar  placers  were  similar  in  most respects  to  stream

placers, their eligibility requirements are the same.

Property Subtwpe:  Blanket Placer

Reso#7`ce  Desc7'zP/j.o77..    Blanket placers  were  among the  simplest mines,  and they were
worked  by  small  outfits  by hand,  and with  little  infrastructure.    These resources  lie  on
open,  gently  sloped ground,  and feature thin beds of soil over bedrock.   Miners usually
shoveled  the  soil  into  piles  and  screened  out  cobbles  with  pitchforks,  rakes,  and  wire
mesh  in  wooden  frames.    In  some  cases,  a  ditch  traversing  the  highest  area  provided
water for  sluices.   In  those  placers  lacking water,  the  miners used  portable  dry-washing
machines  to  concentrate  the  gold-bearing  gravel  with  blasts  of air.   A  bellows  or hand-
cranked  blower  lifted  light  soil  off the  gravel,  which  the  miner  carried  to  a  source  of
water for final separation.

As historic resources, blanket placers are remarkably simple and usually manifest
as  broad  areas  with  inconsistent  soil  deposits,  numerous  excavations,  and  hummocky
ground.    The  excavations  are  shallow,  and the  mounds  of backdirt  are  low,  small,  and
haphazard.   Tailings  mounds  are  distinct  and  consist  of well-sorted  cobbles that miners
raked out of the soil or their sluices.

Reso#J'ce E/j.gz.bz./z.fy..   Blanket placers were important primarily from  1874 to  1880, when
the  Black Hills  were  in  a  frontier  state  and  offered  easily  recovered  surface  gold.    By
1880, miners exhausted most of the blanket deposits.

Blanket placers  are  uncommon  placer mine  resources  and  have  a potential  to  be
fairly well preserved when  left undeveloped.   To be eligible, a blanket placer must retain
sound  physical  integrity  and  clearly  represent  its  resource  subtype.    Because  most  sites
had few if any structures and the equipment was removed when the placer was exhausted,
the  integrity will probably be on an archaeological  level.   Integrity  requires the material
evidence  to  clearly  represent the  excavations  and  gravel  processing  methods.    In  many
cases,   distinct  excavations,   mounds  of  backdirt,  and  the  piles  of  sorted  tailings  are
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sufficient.     Although   a  site  should   date  to  the  Period   of  Significance  noted  above,
establishing time frame is difficult because blanket placers offer few artifacts.

IVRf7P  Crz.fe;`z.o77  j4..     In  terms  of IvfzfJP  C7`J`fe;'z.o77  ,4,  blanket  placers  can  be  associated
with   the   Areas   of  Significance   relevant   to   the   mining   frontier.      Sites   may   have

participated  in  the  Area  of Exp/orczzz.o7drsef//e77ee77/  as  physical  anchors  for  the  frontier
movement.    Blanket  placers  participated  in  the  Areas  of Co"77?eJ'ce  cz#c7 Eco7?omJ.cs  by
contributing  to   the   development   of  local   economies  through   their   gold   production.
Within  the  Area  of J#c7#stry,  the  sites  were  pioneering  elements  and  building  blocks  of
the mining industry.

A  site's  time frame  must  be  established  so  relevant  trends  and  patterns  can  be
determined.   Time frame is, however, difficult to define for blanket placers because many
lack   sufficient   assemblages   of  dateable   artifacts   and  were   not   clearly   described   in
archival  sources.   Without a firm time frame,  a site canno.t be associated with trends and
patterns.

NRH:P  Crz.Zerz.o#  8..     Blanket  placers  may  be  eligible  under  NRfzp  Crz.ferz.o77  8  when
directly  associated   with   important  people.     Certain   circumstances   apply.     First,  the
important  person  must  have  directly  participated  in  the  mining  operation.    Second,  the
site  must  retain  physical  integrity  relative  to  that  person's  time frame.    Integrity  on  an
archaeological  level  is  sufficient if the features and artifacts  clearly represent the placer
operation.   Few blanket placers will be eligible under Criterion 8  because it is extremely
difficult to attribute a given site to an important person.

IVRI7P  Crz'/erz.o7z  C..    Sites may be eligible under Criterion  C  if they  are  sound  examples
of the blanket placer property subtype.   The existing remains should date to the Period of
Significance   outlined   above,   when   blanket   placers   were   generally   important.      The
archaeological  features  and  artifacts  must  possess  enough  integrity  to  permit the  virtual
reconstruction of the placer operation.   The excavations, tailings piles, and work stations
should be discemable.   Remnants of equipment are rare and important,  and strengthen a
site's eligibility.   In such cases, the E7€gz.7ieerz'77g Area of Significance may be applicable.

Blanket placers  hold  a  likelihood  of eligibility  under  Criterion  C  when  they  are
contributing elements of historic mining landscapes.   Even when a site  is not completely
intact  in  itself,  it  may  provide  enough  visual  impact  to  contribute  to  the  setting  and
feeling of an area.   The site may also belong to a greater body of resources that, in total,
represents an area' s history.

IVRI7P  Crz.fe7`z.o7i  D..    Blanket  placers  may  be  eligible  under IVRI7P  Crz.fe7'j.o7z  D  if they
hold  a  high  likelihood  of yielding  important  information  upon  further  study.    Detailed
documentation  of the  excavations,  tailings  piles,  artifact  concentrations,  and  flat  areas
may  reveal  patterns  of how miners  worked  blanket placers.    Work  stations,  processing
methods, and camp locations might become apparent.   Because most blanket placers were
simple and haphazard, however, few sites are expected to be eligible under Criterion D.
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Figure 3.4: The monitor,
also known as a giant,
was the key instrument
in hydraulic mining.   In
this undated scene at
Rockerville, miners
operate the monitor at
reduced pressure to
scour the ground and
wash gravel away.  Note
how the monitor
connects with a feed
pipe.   Courtesy of the
State Archives of South
Dakota Historical
Society.

Figure 3 .3 : Hydraulic
mining utilized jets of
water to erode thick

gravel banks, and ditch
flows to wash the
material through lengthy
sluices.   In  1878, this
Deadwood mine is a
microcosm of hydraulic
mining.  A monitor emits
an arced jet against a
precipitous cut-bank of
gravel, and a waterfall
from a ditch carries the
liquefied gravel into the
sluice.   Courtesy of the
State Archives of South
Dakota Historical
Society.
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Pro|)erly SubtvDe :  Hvdraulic Placer

jlesoz/rc.e  DescrzpJz.o77..    Hydraulic  mining  operations  used jets  of water  to  liquefy  high
volumes of gravel and direct the  slurry through  sluices  in  economies of scale.   Although
companies  applied  the  practice  to  river bar  placers,  they  primarily  worked  thick  bench
gravel.     Most  sites  remaining  today  are  complex,   landscape  in  scale,  and  feature  a
succession  of topographic  zones.    Broad  deposits  of braided  tailings  form  the  lowest

portion  of the  site,  and they transition  upward  into  areas  of earthen  mounds,  abandoned
water   channels,   and   tailings   piles.      These   topographic   aspects   represent   the   early
workings.   Deep incisions, gullies, and abrupt, precipitous cut-banks are the highest zone
and  represent  the  most  recent  workings.     In  this  region,  workers  stacked  tailings  in
windrows,  erected  retaining  walls,  created  channels,  and  built  earthen  dams  to  direct
sluny into sluices.

Hydraulic mining required an extensive infrastructure to deliver water both to the
monitors  and  to  wash  gravel  through  sluices.     Ditches,   pipelines,   and  flumes  often
captured  water  from  regional  drainages  and  directed  it to  a  reservoir  upslope  from  the
site.   Pipelines carried the water from the reservoir dam to pressure boxes, and penstocks
descended to monitor stations in the workings.  Raised, linear beds supported the pressure
boxes  and  pipelines,  and  may  be  evident today.    The  monitor  stations  were  open,  flat,
commanded  a view of the workings,  and now tend to  feature  assemblages  of structural
artifacts.    A  separate  network  of ditches  and  flumes  directed  more  water  through  the
workings.    Some  ditches  went  to  satellite  reservoirs  for  booming,  and  others  into  the
heads  of sluices.    To  support  industrial  activity,  hydraulic  mines  also  included  a  shop,
warming cabin,  supports  for pipelines,  and roads.   If the mine was  more than one mile
from the nearest settlement, the mining company often provided housing for the workers.

When  hydraulic  mines  were  abandoned,  their  equipment  and  structures  were
usually  removed  because  they  held  some  value,  and  the  workings  were  subjected  to
erosion.  The workings tend to manifest today as localized landscapes of eroded channels,
braided    gravel    beds,    tailings    piles,    and    barren    land forms    similar   to    badlands.
Archaeological  features and artifacts typically represent the water infrastructure.   Flume
beds   contour   across   hillsides,    pressure   boxes    stood. on    cut-and-fill    platforms   or
foundations   downslope,   and  raised  gravel  berms  supported  pipelines   and  penstocks.
Small  reservoirs  with  earthen  dams  retained  water  for  booming,  and  eroded  channels
carried  the  water  directly   into  the  workings.     Arohaeological   features  and   localized
topography  within  the workings  reflect  sluice  systems  and  work  areas.    Alignments  of
rocks,  log posts, and gravel beds supported the sluices,  and elevated platforms may have
been  work  stations.    Monitor  stations  tend  to  be  circular  platforms  cleared  of rocks  on
prominent points.   Cut-and-fill  platforms typically supported blacksmith  shops,  and they
feature  artifact  assemblages  of anthracite  coal  for  the  forge,  as  well  as  forge-cut  iron
scraps and hardware.

jzes'o#7'ce E/z.gz.bz'/I.ty..   Hydraulic placers were important primarily from  1880 until around
1910.   During first half of the  1880s, the initial wave of gold rush participants exhausted
the  easily  recovered  placer  gold,  leaving  disseminated  deposits  that  were  economical

primarily   through   production   in   economies   of  scale.       Organized   companies   then
dominated placer mining, and many employed hydraulic methods.
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Hydraulic placers are relatively rare resources..   To be eligible, a hydraulic placer
must retain physical  integrity on a broad  scale and possess attributes  characteristic of its
resource   subtype.      The   most   important   attributes   are   landscape   features   typical   of
hydraulic  mining,  including  gravel  outwash  fans,  incised  channels,  tailings  dumps,  and
barren  land forms  with  abrupt  cut-banks.   These  workings  should  be  clearly  discemable
and  reflect  the  mobilization  of gravel  in  massive  tonnages  in  an  upward  progression.
Features representing the  infrastructure are important contributing elements of a site and
strengthen  the  case  for  eligibility.     In  general,  few  sites  possess  intact  infrastructure
features  due  to  erosion. and  later mining  activity.    Aspects  of the  water  system  can  be
found on  slopes  above the main workings,  and  evidence  of the  sluices  and workstations
lie in the areas of most recent activity.  Because infrastructure components suffered decay
and   the   structures   were   removed,   infrastructure   integrity   will   probably   be   on   an
archaeological  level.     Infrastructure  aspects  retain  a  sufficient  level  of archaeological
integrity when they can be intexpreted and their role in the infrastructure determined.

IVRf7P  Crz.rerz.o77 .4..    In  terms  of IVRIZP  C7'z.re7`j.o# 4  hydraulic  mines  can  be  associated
with a number of important trends and historical patterns.   Several Areas of Significance
may be relevant, and they are outlined in detail in Chapter 2.   The Area of JJ7dtjstry is the
most  important  and  fundamental.    Companies  employed  hydraulic  practices  that  were
universal throughout the mining West.   They imported trained experts,  invested heavily
in  infrastructure  and  development,  and  employed  large  work forces.     Such  operations
quickly  replaced  the  primitive  and  small  outfits,  and  helped  Black  Hills  placer  mining
reach  industrial  proportions.    The  industry  was  a  significant  force  that  shaped  South
Dakota and other Areas of Significance noted below.

Most  hydraulic .mines  palficipated  in  the  Areas  of  Co7%rmerce  cz77d  Eco72o"z.cs.
The gold output, wages paid to labor, and purchases of supplies contributed to commerce
and  economies  on  local  and  statewide  levels.    The  consumption  of goods  and  supplies
also fostered the development of banking and other commercial systems.

Large   mines   may   have   participated   in   the   Area   of  Co;77773#;?z.ty  P/cz7e7ez.72g  cz73d
Deve/apme72/ in several ways.   One was by anchoring local settlements through economic
support    and    employment.        Another    was    by    housing    a    work force    on-site    in
boardinghouses  or cabins.   Mine-specific residence was  an  important settlement pattern
typical of the mining West.   By housing workers on-site, mining companies participated
in the widespread but disseminated settlement of entire regions.

Mines  that  employed   large  work forces   also   may   have  participated   in  Socz.cz/
fJz'sfor};.   Those  work forces  were  often  stratified  and  contributed  to  the  development  of
class and the demography of the West.

NRfzp  CrJ./eJ'z.o7?  8..    Hydraulic  mines  hold  a  high  potential  to  be  eligible  under IVRj7P
CJ`z./erz.o77   8   because   they   were   usually   designed   and   supervised   by   trained   mining
engineers.   The  important  individual  must have  spent  an  appreciable  amount  of time  at
the  site.    If the  significance  is  through  the  person's  presence  on-site  and  their  direct

participation in operations, then Criterion a  applies.   If the association is through design
and engineering, then Criterion C  applies.   The engineer must be identified, their role  in
the mine outlined, and a brief biography including their importance outside of the mining
operation explained.
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NRfzp  C7`z./erz.o77  C..    For  a  hydraulic  mine  to  be  eligible  under IVRfJP  Crz./e7`z.o77  C,  the
resource  must  clearly  represent a hydraulic  placer mine.   Integrity  must be  at  least  on  a
landscape  level.   Such a level merely requires that the  local topographic features clearly
reflect   hydraulic   mining   operations.      Evidence   of  water   allocation   and   distribution
systems,  the  sluice  systems,  and  support  facilities  are  important  contributing  elements
and  strengthen  eligibility because  these  are rarely preserv.ed.   If the  infrastructure  is  still
in evidence today, the E77gz.7zeerJ.;7g Area of Significance may be applicable.

Hydraulic placers hold a likelihood of eligibility under Criterion C when they are
contributing elements of historic mining landscapes.   Even when a site is not completely
intact  in  itself,  it  may  provide  enough  visual  impact  to  contribute  to  the  setting  and
feeling  of an  area.     Some  sites  may  be  extensive  enough  to  constitute  landscapes  in
themselves.

IVRfzp C7'z.ferjo77 D..   Hydraulic mines  can offer contributions under Crz.ferz.o7€ D.   Studies
of the infrastructure features,  including water allocation and distributions systems,  sluice
beds,  and work areas  may  enhance the current understanding of engineering  adapted to
hydraulic  mining.   If a site possesses  building platforms,  then testing  and excavation  of
buried  archaeological  deposits  may reveal  information  regarding workers'  lifestyles  and
social structures of the work force, as well as the functions of ancillary buildings.

Features Common to Placer Mine Sites

Boo77!  Dczr7'!..    A  dan  intended  to  impound  water  for  booming  operations.    Boom  dams  often  featured  a
spillway or other form of breach that directed water into a boom ditch or drainage.
Boo" Dz./cfr..   A ditch that directed water from a boom dani directly into placer workings.
Bz{z./dz.#g Pke#o7'77z..   A  flat area that supported a building.
Bz{j/dj#g J2#j;e..   The collapsed remains of a building.
Co//ec'fjo#  Dz.Jc¢..    A  ditch  that  collected  runoff from  a  placer  mine  for  secondary  uses  or  to  impound
sediment.  A collection ditch should be located downstream from a placer mine.
Ce{/-Bcz#k..   The headwall of an  excavation.
Qggz;   A water impoundment structure.   Some dams for placer mines were earthen while others consisted
of log cribbing filled with earth.
Q!£gz;  An excavation that carried water to or from a placer mine.   Ditches often tapped streams in adjacent
drainnges and featured a gentle gradient.
EZ!±zzzg;  A wooden structure that carried water to or from a placer mine, or carried a stream around a placer
mine.
F/2/me  j2em#cwef..    Structural  remnants  of a  flume  can  include  collapsed  sections  made  of planks,  or  the
footers that the flume stood on.  Footers manifest as log pilings, rock alignments, or timbers on the ground.
HGc}ckyczfer     Headgates   admitted  water  into   flumes,   ditches,   and   sluices.     They   had  plank  walls  with
removable slats.
A4o#;for Sfcz/jo#.._   A  platform, tongue of earth, or perch where a hydraulic monitor was stationed.   Monitor
stations were usually  circular, cleared of rocks,  and had a footing near center for the nozzle.   The stations
were strategically located amid hydraulic workings.
Peurfock..   A component of a hydraulic mine, a penstock was a high-pressure pipeline that descended from
a  pressure   box  down   into  the  workings,  where   it   connected  to   monitors.     The  diameter  constricted
incrementally to increase the water velocity and pressure.
Pe#sZoc4 Bed..   Penstocks rested on linear gravel beds, possibly with stone or timber footers to support the

pipe.   Gullies may denote the locations of blow-off valves.
Pj_z7e/jJ7e..   Long assemblages  of pipes  carried water to  reservoirs,  ditch  systems,  and placer workings.   The

pipes were of riveted or welded steel, or wood staves.
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Pj.I)e/i.#e BecJ..   A  linear bed that carried a pipeline, usually  gentle  in gradient.   Sections  may be raised with
others cut from hillslopes.
P/czcer Pz.f..   A circular or ovoid excavation where miners sought deep layers of gravel.
P/czcer rrerzcA..   A  linear excavation where miners sought deep layers of gravel.
P/ocer  rcz;./!.#gs..   The  hallmark of placer mining,  tailings  usually  consist of ovoid  or  linear piles  of gravel
and rounded river cobbles.
Press#re  Bo:¥..    A  wooden  or  masonry  structure,  usually  far  upslope  from  a hydraulic mine,  that directed
water into  a penstock.   The pressure box's elevation and the peustock's  descent provided enough pressure
for hydraulic mining.  Pressure boxes were rectangular tanks at least 6 feet wide, as high, and 8 feet long.
Pres"re Box P/orform..   Pressure boxes  stood on earthen platforms cut out of the ground below a ditch or
reservoir.    A  penstock,  or  its  bed,  will  descend  from  the  platfom,  which  may  feature  stone  masonry  or
timber footers.
I?efroe Dcf"z7..   A collection of industrial and structural debris cast-off during mining operations.
J2eservoz.r..   A void behind a dani for water storage.
Sfeoz7 P/czrform..   Most company placer mines had simple blacksmith shops where tools were maintained and
hardware  manufactured.     Shops  stood  on  platforms   of  earth  or  tailings,   which  usually   represent  the
building's footprint.   An artifact assemblage of shop refuse including anthracite coal, hardware, and forge-
cut iron scraps is a defining characteristic.
Slfeap J2c¢f;a;   A collapsed shop building.
Sfooz) Re#¢se Defmz7..   Blacksmiths threw shop refuse outside their buildings.   When work was sustained, the
volume of material became high enough to qualify as a dump.   The artifact assemblage includes anthracite
coal, forge-cut iron scraps, hardware, and forge clinker, a scorious residue generated by burning coal.
£Z££!£g;   A  sluice  was  an  indispensable  structure  for placer mining.   It was  a lengthy  wooden flume  with
plank walls  and  a floor featuring riffles.   A water current carried gravel through the  sluice  and the riffles
caught  the  gold.    Such  a  function  required  that  the  sluice  be  located  on  the  floor  of placer  workings.
Sluices  ranged  in  size  from  2  feet wide  and  2  feet deep,  to  6  feet wide  and  as  deep.   Piles  of rocks  and
timber piers supported sluices.
S/wz.cc Bed..   When dismantled, sluices left piers, posts, rock supports, and planks on linear gravel beds.
S2jz7z7/v Dz./cA..   A ditch that delivered water to a placer mine.
Worfa SfczJz.o#..    A  platform  alongside  a  sluice  where  workers  supervised  operations  and  maintained  the
sluice.

Figure 3.5:   The
infrastructure for
hydraulic mines
included components
outside of and above
the placer workings.
A pressure box was a
rectangular tank that
received water from a
ditch and diverted it
into a pipeline known
as a penstock.   The

pipeline carried the
water under pressure
down to monitors in
the workings.
Source: Erie Twitty.
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Propertv TVDe:  Dredge Placer

Valley  gravel  placers  were  a  source  of  angst  and  annoyance  in  the  Black  Hills  for
decades.   They offered  fine gold throughout,  as well  as the promise  of coarse gold  in the  lower
strata  along  bedrock.     But  the  fine  gold  was  too  disseminated  for  profitable  recovery  with
conventional placer methods,  and the gravel too thick to reach bedrock.   Dredging proved to be
effective  for  such  deposits  in  other  states,  and  in  1911,  investors  instituted  the  practice  in  the
Black  Hills  with  limited  success.     By  overturning  the  floors  o'f several  valleys  for  gold,  the
companies  created the  dredge  placer resource type.   Dredge  placers  are treated  differently  here
from   the   other  types   of  placer  mines   because   of  their   large   scale,   unique   distinguishing
characteristics, and history or origin.

Dredges  were  little  more  than  floating  gravel-processing  factories  that  recovered  fine
gold  from  all strata of valley  gravel  and  scraped bedrock for coarse  gold where possible.   Most
dredges  built prior to  the  1930s  consisted  of a wooden  hull  similar to  a barge,  with  gantries  at
both  ends,  and  a  superstructure  at  center.    The  gantry  on  the  bow  supported  a  bucket-line  that
exhumed the gravel and delivered it to processing machinery in the superstructure.   The bucket-
line dumped raw gravel into a hopper, and a conveyor lifted the material  into a set of cylindrical
trommel  screens.    As  the  trommels  rotated,  they  ejected  oversized  cobbles  and  boulders  onto
another conveyor known as a tailings stacker.   Suspended by the stem gantry, the tailings stacker
dumped the waste behind the dredge in a continuous stream.   Meanwhile, the fine sediment that
sifted through the rotating trommels proceeded directly into sluices, either on pontoons alongside
the  dredge  or  in  the  superstructure.     The  sluices  recovered  the  gold.     A  steam  engine  and
locomotive boiler drove the machinery, but by the late  1910s, some dredges were electrifled.

The dredge  floated  in  a pond of its own  making,  inching  its way  forward  by  devouring
gravel in front and filling the pond behind with tailings.   Unlike traditional boats, dredges had no
propulsion.    Instead,  a  worker  adjusted  mooring  cables  with  steam  winches,  maneuvering  the
dredge in gradual arcs to direct the bucket-line into  fresh material.   To access the deep  layers of
gravel,  another  worker  controlled  the  pitch  of the  bucket-line  and  attempted  to  lightly  scrape
bedrock, where the highest concentrations of gold lay.

A   dredge   operation  was  no   small   undertaking.     Besides   building  the  dredge   itself,
companies spent lofty sums securing water rights and quiltworks of claims.   A company also had
to  provide  support  facilities  to  maintain  the  dredge  and  house  the  crew,  ranging  from  four  to
fifteen workers.   If away from an established settlement, the facilities constituted their own small
camp,  which  was  portable  to  follow  the  dredge.    In  a  machine  shop,  workers  manufactured
hardware,  repaired  broken  parts,  and  maintained  equipment  and  cables.    The  superintendent
conducted  business  affairs  at  an  office  and  kept  the  gold  in  a  safe,  and  workers  lived  in  a
boardinghouse.   A metallurgist separated gold from amalgam and fine sediment in an assay shop
or retort room.   The buildings, almost always of frame construction, were simple, unadomed, and
intended to be moved every few months to be near the dredge.

Over  the  course  of months  if not  years,  dredge  companies  worked  valley  deposits  in
linear  rows,  moving  up  a  drainage  until  reaching  the  property  boundary,  and  then  reversing
course and paralleling the original path.   All the while, the dredge continually excavated its own

pond and  left arced piles of coarse cobbles behind.   The company ceased operation  either when
the dredge exhausted the property, or encountered ground choked with boulders.
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Figure 3.6:  Dredges were floating factories that scooped gravel from deep river deposits and separated out gold.
The profile at bottom illustrates a dredge floating in a pond of its own creation.  The bucket-line at lower left
excavated gravel and dumped into a screening and sluice system on the hull.  The boom at right was a tailings
stacker, and it ejected spent gravel behind the dredge.   Source:  Janin,1918.

Dredge Placer Property Type and Elig{b{ltry Guidelines

Dredge  placers  are  among  the  most  distinct  mining  resources  today.    They  consist  of
small-scale   feature  complexes   in  larger  landscapes   created  by   sustained  dredge  operations.
Dredge  ponds,   ditch  systems,  and  arced  rows  of tailings  covering  sections  of  valley  floors
constitute  the  landscapes.    The  small  feature  complexes,  left  from  the  support  facilities,  are
usually located on unaltered ground along the edges of the landscapes.

Most  complexes  are  now  represented  by  archaeological  features  and  artifacts.    Dredge
companies   created  the  archaeological   sites   when  they  moved  the   camp   or  dismantled  the
buildings   at  the   end  of  operations.     Foundations   and   earthen  platforms  usually  reflect  the
buildings,   whose   functions  can  be   determined   from   associated   artifact  assemblages.     High
proportions  of  domestic  refuse  indicate  residential  buildings,  and  shop  refuse  and  industrial
hardware  define  shop  facilities.    Industrial  hardware  common  to  dredge  maintenance  includes
heavy  timbers,  cables,  structural  fittings,  and  canvas  drive-belts.     Dredge  placer  complexes

possess other features such as privy pits, refuse scatters, and equipment yards.
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Figure 3.7:   Ponds, windrows of tailings, and abrupt contacts between dredge workings and unaltered ground are
characteristic of dredge sites.   Dredge hulls such as the one at lower right, at Mystic, can be recorded and assessed as
individual sites.   When combined with the dredged workings, they constitute important mining landscapes.
Courtesy of the State Archives of South Dakota Historical Society.

Reso#rce  I/z.gz.bz./j.fy..    In  the  context  of South  Dakota  mining,  dredging  was  of minor
importance  because  its  geographic  extent,  gold  output,   and  time frame  were  limited.
Dredging  was   important,  however,   on  a  local  level  between   1913   and  around   1920
through contributions to specific areas and communities.

To  be  eligible,  a  dredge  site  must retain  physical  integrity  on  a broad  scale  and

possess  attributes  evocative  of its  resource  subtype.    The  most  important  attributes  are
landscape features typical of dredging, including tailings piles and windrows, ponds, and
abrupt   contacts   between   dredged   ground   and   adjoining,   unaltered   land.      Features
representing the dredge pond, dredge hull, and camp are important contributing elements
of a site and strengthen the case for eligibility.   Because most infrastructure components
suffered decay and the buildings were removed,  integrity will probably be archaeological
in nature.   Infrastructure aspects retain a sufficient level o'f archaeological  integrity when
they can be interpreted and their role in the dredging operation determined.

IVRfzp   Crz.ferz.o77  4..     Dredge  sites   are  associated  with  trends   and  historical   patterns
important primarily on a local level.   Several Areas of Significance may be relevant, and
although they are mentioned below, the Areas are explained in more detail in Chapter 2.

The  Area  of J7id24§try  is  among  the  most  applicable.    Dredge  operations  revived

placer mining  in  a few areas by working deep  gravel  deposits  left  fallow  in  the  past  as
unprofitable.   These  areas  were  in  decline  because the  surface  placers  were  exhausted,
and   conventional   methods   were   inadequate   to   produce   gold   from   the   deep   gravel.
Dredging   was   an   effective   technological   solution.      The   dredge   operations   became
important,   if  not   brief,   components   of  the   local   mining   industries   and   supported
communities in decline.
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Dredging  participated  in  the  Areas  of  Co;72rmerce  cz77cJ  Eco72o777j.cs  through  gold
output,  wages  paid  to  labor,  and  purchases  of supplies.    These  factors  contributed  to
commerce and the economies local to the dredge operations.   Dredging also participated
in the Area of Co772777#77z.fy P/cz77J%.J?g cz77d Deve/ap"e72f.   Through  economic  contributions
and  by  providing  employment,   the   dredging  operations  temporarily   stabilized   some
settlements  that  were  otherwise  in  decline.   Those  settlements  then  continued  as  viable
entities, albeit temporarily.

IVRf7P  CJ`j.ferz.oJ7 8.`    Dredge  sites  hold  a high  potential  for  eligibility  under  CrJte7`z.o77  8
because  they  were  usually  designed  and  supervised  by  trained  mining  engineers.    The
individual  of note must have played a direct role  in the operation and been on-site for a
sustained  amount of time.   If the  significance is through the person's presence and their
participation,   then   Criterion   8   applies.      If  the   association   is   through   design   and
engineering,  then  Criterion  C  applies.    The  person  must  be  identified,  their role  in  the
operation outlined, and a brief biography including their importance outside of the dredge
operation explained.   Usually,  important people  invested  in  or owned  dredge  companies
but were based elsewhere.  Absentee involvement is too indirect an association.

NRI]P  C7'z./e;`z.o77  C..   For a dredge  site to  be  eligible  under C7`z.fe7'z.o7e  C, the resource must

possess   characteristics   clearly   attributable  to   dredging.      Substantial   portions   of  the
landscape  must  be  intact  at the  least,  and  the  local topographic  features  should  possess
the  tailings  piles typical  of dredging.    When  present,  the  dredge  pond,  the  dredge  hull,
and remnants of the camp are important contributing elements and strengthen arguments
in  favor  of eligibility.    Although  most  dredging  operations  relied  on  camps  to  house
workers and support facilities, few dredge sites anywhere in the West today possess clear
evidence  of their  camps.   Thus,  camp  aspects  that may  remain  at  a  site  are  particularly
important, even when reduced to archaeological features.

The  E77gz.77eerz.77g  Area  of Significance  may  be  applicable  to  dredge  sites  under
Criterion  C  in  some  circumstances.   The  dredge,  or  its  hull,  may  represent  gold  dredge
engineering,  which  was  a  specialty  in  the  mining  industry.     Evidence  of  the  water
infrastructure  may  reflect  how  dredge  companies  allocated  and  distributed  water  for
operations.   Remnants of walkways,  roads,  and anchor points for guy cables can portray
large-scale patterns of operations planning.

IVRHP CrJ.rerJ.o7? D..   Dredge sites likely offer contributions under Crz.fe;`z.o7t D.   Studies of
the infrastructure features and dredged ground may enhance the current understanding of
engineering  and  operations.    The  dredge  hull  itself,  if intact,  can  provide  information
about design, equipment, and engineering of dredges.   If a dredge site possesses building

platforms,  then  testing  and  excavation  of  buried  archaeological  deposits  may  reveal
information regarding workers'  lifestyles and social structures, as well as the functions of
ancillary buildings.   Little is currently known about the above topics because dredge sites
are rare and few formal studies have been completed to date.
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Features Common to Dredge Placers

Bwz./dz.#g P/cz//orm..   Buildings  associated with  dredging were usually  frame constructs  standing  on  earthen

platforms.  The platform may outline the building's footprint.
Bztj/dz.77g j3wz.#..   The collapsed remains  of a building.
Cwf-Bcz#*..     The  headwall  of an  excavation  created  by  dredging.     Cut-banks  usually  outlined  the  areas
worked by dredging.
Qgzz2;   A water impoundment structure.   Some dams retained dredge ponds, and  others collected  water for
distribution  to  dredge  workings.    Dams  ranged  in  construction  from  earthen  berms  to  log  cribbing  filled
with gravel.
Qifg4i   An  excavation that  carried water to  or  around  dredge workings.   Ditches  often tapped  streams  in
adjacent drainnges and featured gentle gradients.
D7-edge..    A  dredge,  discussed  above,  consisted  of a  hull,  a  bucket  line  that  scooped  gravel,  processing
equipment,  and  a  bucket  line  that  dumped  tailings  behind.    A  frame  structure  on  the  deck  enclosed  the
processing machinery and the powerplant.
Dredge frcc//..   Salvage operations usually removed equipment off dredges, leaving the rectangular hull.
DrecJee  fJ#// Rem#c#/..    A  dredge  hull  may  be  partially  buried  or  decayed,  leaving  framing  and  partial
walls.
Dredee  Po#d..    The  pond  in  which  a  dredge  floated.    Dredge  ponds  are  usually  surrounded  by  stacked
tailings and may feature a cut-bank where the dredge ceased work.
D7.edee  rcH./I.7ijzs..    Dredges  left telltale  piles  of tailings  consisting  of river  cobbles  and  gravel.    The  piles
may be pyramidal or arced and often lie in series along a drainage floor.
P/czcer  rczj/j#gs..    The  hallmark  of placer  mining,  tailings  usually  consist  of relatively  low  piles  of gravel
and  rounded  river  cobbles.     General  placer  tailings  can  be  expected  in  the  same  areas  where  dredges
operated.
J3efroe D2t"z7..   A collection of industrial and structural debris cast-off during operations.
Jzeservoz.r..   A void behind a dam for water storage.
Sfeoz?   P/c!rforw..      Dredging   operations   depended   on   shops   for   the   maintenance   of  equipment   and
manufacture of hardware.   Because of the advanced nature of the equipment, the shops had blacksmithing,
machining,  and  carpentry  capabilities.    The  shop  buildings  usually  stood  on  earthen  platforms  amid  the
dredge camp.   Artifact assemblages  including cables,  blacksmith refuse, hardware,  and anthracite coal  are
distinguishing characteristics.
S7zap J2atf;zr   A collapsed shop.
S%oz? j2efroe D3tmz7..   Shop work usually generated high volumes of refuse thrown outside the shop building.
The  deposits  include  refuse  such  as  anthracite  coal,  forge-cut  iron  scraps,  hardware,  cables,  and  forge
clinker, which is a scorious residue generated by burning coal.
S#z7z7/v Dffcrfe..   A ditch that delivered water to a dredge operation.
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ProT)ertv Tvpe:  Hardrock Prost}ect

The Nature Of Hardrock Ore Deposits

Placer  gold  was  of  supreme  importance  to  the  Black  Hills  because  it  initially  drew

prospectors  and  miners.    But  it  was  hardrock  ore  that  kept  them  in  the  region.    In  general,
economic minerals and metals found in the dense, metamorphic and igneous rock formations of
the Black Hills constituted hardrock ore.   The principal precious and semi-precious metals were

gold  and  silver,  and  the  principal  industrial  metals  were  copper,  lead,  and  tin.    Outside  of the
Black Hills, uranium drew interest but saw only limited production.

The   nature   of  the   ore   formations   and   their   geographic   locations   influenced   how
companies  mined  them.    The  ore  formations  were  functions  of the  events that built the Black
Hills.   During the formative period, plastic bodies of magma slowly intruded the basement rocks
deep  under the  surface  and  exerted  great  pressure.    As  these  bodies  made  their  way  upward,
pockets  of liquid  rock  and  superheated  fluids  and  gases  attempted  to  escape  through  paths  of
least resistance.   Faults  and fissures provided these paths,  and they ranged from microscopic to
several  feet  in width and tended to be oriented vertically.   As the  gases and fluids  lost pressure
and heat  during  ascent,  insoluble  minerals  first precipitated out on the  fault walls,  followed by
soluble  minerals  with  low  melting  points.    The  result  was  irregular  and  mineralized  bands  or
seams  encased  in  surrounding rock.   As  elsewhere  in the  West,  the mining industry recognized
the formations as vez.7?s.

The  presence  of ore  in  a  vein  was  not  guaranteed,  and  instead  a  rare  phenomenon.
Although  veins  featured  interesting  minerals  characteristic  of geothermal  activity,  most  were
actually barren of metals.   In rare cases,  the fluids and gases deposited metals  such as gold and
silver  in  pockets  and  stringers  within  the  mineralized  bands,  and  these  were  the  formations
sought   by   prospectors.      When   veins   offered   ore,   the   metals   were   often   disseminated   in
concentrations   that   were   barely   economical   to   mine.      Although   such   low-grade   ore   was
unexciting,  it  was  the  foundation  of the  hardrock  mining  industry  because  it  wias  the  most
common type of payrock.   On occasion, veins featured rich pockets or stringers of ore, and while
often limited in volume, these bonanza formations were the hope of every mining outfit.

Prospecting for Hardrock Ore

Finding an ore  formation was the first step  in hardrock mining,  and this was the task of
the prospector.   Popular history suggests that individuals or pairs of prospectors found rich gold
and silver veins by simply excavating pits with pick and shovel, or by wandering the countryside
until they encountered rich outcrops  in bedrock.   In actuality,  successful prospecting involved a
basic  knowledge  of mineralogy  and  geology,  hard  work,  patience,  and  strategy  and  planning.
Prospectors  also  rarely worked  alone because  parties  ensured  safety and  security,  increased the
likelihood of finding ore through group efforts, and hastened examination and sampling.

The prospecting process  often began with  a cursory  survey of an area for geological and
topographical features suggestive of ore bodies.   Prospectors examined bedrock for seams, joints,

quartz veins,  dykes,  unusual  mineral  formations,  and minerals  rich with  iron.   In regions where
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vegetation  and  soil  concealed  bedrock,  prospectors  also  scanned  the  landscape  for  anomalous
features such as water seeps, abrupt changes in vegetation and topography, and changes in soil.1

If an area offered some of these characteristics, the party of prospectors may have shifted
to  more  intensive  examination  methods.    One  of the  oldest  and  simplest  sampling  strategies,
employed  for  locating  gold  veins,  began  by  testing  stream  gravel  for  gold  eroded  off a parent
vein.     By  periodically  panning  samples,   a  party  could  track  the  gold  upstream,   and  when
members encountered the precious metal no more, they knew they were near the point of entry.
The party then turned toward one of the stream banks and began excavating test pits and panning
the  soil  immediately  overlying  bedrock  in  hopes  of finding  a  continuation  of the  gold.    They
tested   soil   samples   horizontally   back   and   forth   across   the   hillslope   to   define   the   lateral
boundaries  of the  gold  flecks,  then  moved  a  short  distance  upslope  and  repeated  the  process.
Theoretically,  each successive row of pits should have been shorter than the previous  one,  since
erosion tended to  distribute gold in a fan radiating from  its point source.   By excavating several
rows of pits, the prospectors were able to triangulate the fan's upslope apex where, they hoped,
the vein lay.   Employing such a sampling strategy occasionally paid off,  but the party undertook

:o°:S;:edryaboiewwa::i,£anntdh;aft::Tng°ind[;goiingtr:au#£s?!epftswithpickandshovel,haulingsoilsamples
One of the greatest drawbacks to systematic panning was that it detected only gold, while

some areas  in the Black Hills also offered the other minerals noted above.   To  find minerals  in
addition to gold, prospectors scanned the stream gravel and other areas of exposed soil for what
they  termed  /o¢/,   or   isolated   fragments   of  ore-bearing  rock.     As  with   free-gold,   natural
weathering fractured ore bodies and distributed the pieces downslope, often in the shape of a fan.
If the prospectors encountered ore specimens, they walked transects to define the boundaries of
the  scatter,  narrowing  the  search  to  the  most  likely  area.    Applying  the  same  methods  used  to
locate gold veins, prospectors excavated groups or rows of pits and traced ore samples until they

;::::e::°pji::td:#eotbheedrvoe;£as#Pc::::[eyd[aa£;y¥£:±phofs8ehfrhe°sEe:i:::aps:9Spect°rssankseveral
If the exposed bedrock suggested the presence  of an ore body,  the  party of prospectors

may have elected to drive either a small shaft or an adit (small tunnel) with the intent of sampling
the  mineral   deposit  at  depth  and  confirm   its  continuation.     After  clearing  away   as  much
fractured,   loose  bedrock  as  possible,  a  pair  of  prospectors  began  boring  blast-holes  with  a
hammer and drill-steels.   They often bored between  12  and  18  holes,18 to 24  inches deep,  in a

pattern designed to maximize the force of the explosive charges they loaded.   Prior to the  1880s,
prospecting parties  usually used blasting powder,  and by the  18§Os,  most converted to  stronger
but more expensive dynamite.   Until economic ore had been proven, the operation was classified
as a. prospect adit or prospect shoft.

Deep Prospect Operations

In terms of mining resources, prospects are manifestations of an effort to locate economic
ore.    Prospects  ranged  in  scale  from  shallow  pits  as  noted  above  to  extensive  underground
operations.     In  general,  a  lack  of  significant  production  serves  as  a  unifying  deflnition  for
prospects, although some may have yielded small volumes of ore.   An operation became a mine

Bramble,1980:11-13;  Peele,1918:38]-385;  Young,1946: 19-26.
2  Ibid.
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only when an outfit began actual production in meaningful tonnages.   The absence of ore storage
facilities,  minimal  property  development,  and  the  investment  of little  capital  are  hallmarks  of

prospect operations.
When  a  prospect  outfit  explored  the  subsurface  geology  for  ore,  they  either  drove  a

horizontal   crc7z./   (small  tunnel),   or   sank   a  vertical   or   inclined  sfecz/f  to   intersect  the   mineral
formation  of interest  (see  Feature  Descriptions  for  definitions).    Prospectors  chose  adits  and
shafts  for  specific  reasons.    An  adit  was  the  easiest  and  least  costly  passage,  but  often  had  to

penetrate barren rock to reach the mineral formation.   A shaft was more work and required time,
but  could  be kept  within  the  confines  of a mining  claim  and  allowed the  prospector to  closely
track the formation, which was usually almost vertical.

Once adit or shaft reached the formation, the prospectors drove short passages to examine
the  formation  at  some  depth,  sample  the  content  for  ore,  and  determine  the  orientation  and
direction.     To  do  so,  the  prospectors  used  drill-steels  to  bore  blast-holes,  inserted  explosive
charges  into the holes,  and set the round  off.   When driving an adit, they  shoveled the resultant
fractured  rock  into  either  a  wheelbarrow  or  an  ore  car  on  a  rail  line,  pushed  it  out  of the
workings,  and  dumped  the  rock  at the  adit's  mouth.    Over time,  the  buildup  of the  unwanted
material formed a wczs/e ;'ock dc/mp.   When sinking a shaft, the prospectors shoveled waste rock
into an ore bucket, raised it out of the workings, and dumped the material around the shaft collar.
As the prospectors pursued various leads and mineral formations, they extended the underground
passages horizontally and vertically, requiring a simple underground infrastructure.

The  activity  underground  required  the  support  of facilities  on  the  surface,  and  these
facilities,  however  simple,  constituted  a  I"r/czce  p/cz;7f.    Most  prospects  tended  to  be  simple,
shallow,  and  therefore  lacked  machinery  or  complex  structures.     Deep  prospects,  however,
required formally engineered surface plants.   At a minimum, the surface plants usually included
a shop, a transportation system, the shaft or adit, and a waste rock dump of some volume.

The  shop  was  vital  facility.    When  working  in  rock,  prospectors  dulled  drill-steels  and
picks,  which  required  sharpening  on-site.    To  accomplish  this,  outfits  usually  equipped  their
shops  with a forge,  a workbench,  hand-tools,  and possibly  a hand-powered  appliance  such as  a
drill press.   Shop buildings tended to be  of frame or log construction,  less than  15  by 20 feet in
area,  and  near  the  mine  opening  to  minimize  the  handling  of heavy  materials.     Where  the
workings were shallow, prospectors occasionally erected forges in the open.

Transportation systems permitted prospectors to move waste rock out of and supplies into
the  underground  workings.    Prospectors  used  wheelbarrows  in  shallow  adits  and  ore  cars  in
longer  passages.     The  rail   lines   for  ore   cars   were   relatively   simple,   exiting  the   adit  and
terminating  on the  waste  rock  dump.   Usually,  deep  shafts  also  featured mine  rail  lines  on the
surface so prospectors could send waste to the dump.

All  shafts  had  a hoisting  system  so  waste  rock could  be raised  out of the  workings  and
onto  the  surface.    Manual  hois.ts  were  sufficient  for  shallow  shafts,  but work  at  depth  required
mechanization,  engineering,  and planning.   The hand windlass was the most primitive hoist and
had a depth capacity of around  100 feet.   A windlass consisted of a frame around the shaft collar
and  two  vertical  posts  usually  four  feet  high  that  braced  a  spool.    To  operate  a  windlass,  a

prospector turned  a  crank  handle  that  wound  the  spool,  and  when  the  ore  bucket  reached  the
surface,  he  wrestled  it  to  the  shaft  collar  and  dumped  it.    Because  windlasses  were  small  and

::rd:bnLce;.4Prospectors   usually   removed   them   when   they   abandoned   a   shaft,   leaving   little

4  Twitty,  2002: 145
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Figure 3.8:   The windlass
was an institution among

prospectors, and nearly  all
shafts less than  loo feet deep
were equipped with this
simple, inexpensive, and

portable type of hoist.
Source: Twitty, 2002: 145.

Figure 3.9:   Horse whims were the most primitive type of mechanical hoist, and because of their simplicity and
portability, they were a favorite among prospectors.  The unit shown is a geared whim, which was popular from the
1880s through the  1910s.  The hoist operator controlled a brake and clutch via levers mounted to the shaft collar.
The control linkages and hoist cable passed through the trench.   Source: Ingersoll Rock Drill Company,1887:60.

When the depth  of the shaft exceeded  120  feet,  prospectors turned to mechanical  hoists.
Outfits working in remote  locations  often selected a feorse wfez.in, which  was powered by a draft
animal.   Two types  of whims were popular during different eras.   The  first,  generally used  into
the  1880s,  consisted  of a horizontally  oriented cable reel tuned  by  a draft animal  on  a circular
track  around  the  apparatus.     A  cable  passed  from  the  reel  through  a  shallow  trench  to   a
head frame  standing  over the  shaft.   At the  head frame,  the cable passed through a pulley at the
base and over a second pulley at the top, then down the shaft.   Brake and clutch levers were on
the head frame so the operator could observe the ore bucket,  and solid linkages extended through
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the trench to the  whim.   The head frame  stood on timber footers,  and  it facilitated  emptying the
ore  bucket  into  an  ore  car.    By  the  1880s,  prospectors  adopted  the  factory-made gecrrec7 14;fez.",
which  consisted  of a  vertical  cable  drum  geared  to  a  capstan.    A  draft  animal,  tethered  to  a
harness beam bolted to the capstan, walked a track around the whim to wind the cable.5

Figure 3.10:   The plan view, top, and elevation, bottom, depict a horizontal reel horse whim, which was a universal

prospecting hoist prior to the  l880s.   The reel was mounted to an axle on a timber footer buried in the floor of a
plank-lined pit.   Usually, only the pit and cable trench remain at prospect shaft sites today.   Source: Twitty:
2002:158.

5Twitty,2002:159-162.
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Horse  whims  were  slow,  cumbersome,  and  had  depth  capacities  of around  300  feet.
Those prospect outflts wishing to work at greater depth had to install a power hoisting system to
overcome  such  limitations.    Such  systems  consisted  of a hoist,  a power  source,  a head frame,  a
hoisting vehicle, and a rail line to shuttle rock away from the shaft.   Prior to  1910, steam was the
common motive  source,  and  afterward  gasoline and  electric hoists became  popular.   In  general,
mining engineers considered hoists  less than  5  by  6 feet in  footprint,  and most gasoline models,
to  be  for  deep  prospecting.     It  should  be  noted,   however,  that  poorly   financed  operations
frequently used substandard hoists for minor ore production.   All steam  hoists required a boiler,
and  prospect  outfits  favored  portable  units  because  of their  low  cost,  ease  of transport,  and
simplicity.    For  a  detailed  description  of the  various  types  of hoists,  head frames,  and  boilers
employed by prospect outfits, see the list of Feature Types below.6

When sinking a shaft, prospectors chose one of three general configurations according to
purpose  and  hoisting  system.     Shafts  4  by  6  feet  in-the-clear,  the  interior  dimension,  were
typically  shallow  and  equipped  with  hand  windlasses.    The  small  shafts  were  exclusively  for
probing  mineral  formations  and  took  less  time  to  sink.    Usually,  prospectors  sank  rectangular
shafts commonly 4  by  8  feet in-the-clear to provide  adequate space  for production,  should they
strike ore.  At deep prospects, the shafts were often divided into two cormpcrr/"e77fs.   The feoz.f/z.7?g
co"pcJr/77€e77/ was the larger and accommodated the hoisting vehicle, and the z4/J./i.fy co"pcz7'/me77/
or 77ecz7?wcz)/ was the smaller and featured ladders.

Installation   of  a   mechanical   hoist   required   basic   engineering   within   the   ability   of
experienced  prospectors.    To  ensure  an  orderly  and  functioning  system,  outfits  arranged  the
system  components  according to  a datum  line  oriented  90  degrees to the  shaft.   The head frame
stood  over the  shaft on  timber  footers  equal  in  length  to the  structure's  height.   The  hoist was
usually located twice as far away, and whims had enough space for the animal track, usually 20

:::i::oido£::::eer+id:::e:::ae£[tehde£::C:£r##;e:lift:list;:fo#emcomponentsandcharacteristic

Prospect outfits  erected  buildings to  shelter vital  surface plant components,  but  invested
as little time and capital as possible.   At small sites where most of the work was seasonal and on
the surface,  the  outfits  often  provided no  formal  buildings  and  instead covered their blacksmith
shops with tarps or wall tents.   When an outfit expected the work to last more than a few months,
it  erected  fully  enclosed  buildings  that  were  crude,  inexpensive,  and  easily  constructed.    At

prospect   adits,   fz4#7ie/   feo#s'es   enclosed   the   adit   portal,   the   shop,   and   a   work   area   where
prospectors  dressed timbers  for underground  support.   Tunnel  houses were  usually  less  than 20
by 30 feet in area and permitted the prospect outfit to function in all weather.   Today, they may
be  identified  by  platforms,  foundations,  footprints,  and  structural  debris.    At  prospect  shafts,
feoz'ff feo2{ses' enclosed the hoisting  system  and  usually the  shop.   In  some cases,  well-capitalized
outfits  erected  sfecr//  feows'es  that  also  enclosed  the  shaft  collar  and  a work  area.    Evidence  for
these two types of structures is similar to that for tunnel houses.

In   sum,   prospect   outfits   constructed   simple   and   compact   surface   plants   that   were
equipped   with   portable   and   inexpensive   components.       Although   most   prospects   lacked
machinery   and   were    labor-intensive,    deep    operations    featu.red    some    power   appliances.
Buildings, machinery, and other facilities usually shared the same orientation as the shaft or adit

Twitty,  2002: 175, 320.

Twitty,  2002 : 160.
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and were  clustered  together around the  opening.   Because  equipment  for deep  prospecting was
intended   to   be   portable,   items   were   usually   removed   when   the   site   was   abandoned,   and
archaeological  evidence  usually  remains  today.    Whims  left  depressions  and  trenches,  power
hoists  left foundations,  and head frames  can be represented by timber footers  or impressions  left
by the footers.

Hardrock Prospect Property Subtypes and Eligibittty Guidelines

Properrty Subtype:  Prospect Comi]lex

Reso2trce   Descrj.z7/z.o77..       When   prospectors   attempted   to   locate   mineral   formations
underlying the  soil,  they often excavated groups  of pits and trenches to  expose bedrock.
If  the  prospectors  uncovered  a  promising  lead,  they  drove  short  adits  and  shafts  to
explore and sample the formation at depth.   Collectively,  a group of pits, trenches,  adits,
and  shafts  can be termed a prospect complex.   Pits and trenches will be surfacial,  shafts
and  adits  should be  shallow,  and the  sum represents mineral  sampling  and  a search  for
ore.   It should be noted,  however, that some prospectors  drove  shallow adits  and shafts
merely to fulfill assessment obligations to retain title to their mining claims.  Experienced
prospectors   often   followed   an   organized,   strategic   pattern   when   excavating   their
workings,  which  may  become  apparent  when  the  features  of a  prospect  complex  are
mapped.

If a prospector invested  an  appreciable  amount  of time  in  a  complex,  he  usually
constructed  a  few  infrastructure  components  to  support  his  work.     One  of the  most
common was a field forge where the prospector maintained his tools and fabricated basic
hardware.    Field  forges  were  usually  made  with  dry-laid  rock  masonry  or  small  logs.
Some were in the open, and many were sheltered in wall tents or tarps.   Shafts required a
hoist,  and prospectors  favored hand windlasses  for their portability and  low cost.   Adits
required   wheelbarrows   or  ore   cars  to   haul   rock   out.     Because   prospectors   usually
removed  their  equipment  when  they   abandoned   a   site,   archaeological   features   and
excavations tend to represent prospect complexes today.

Resoz4;'ce  E/z.jrz.bz./z.n;..     Prospect  complexes  were   important  during   several   Periods   of
Significance   that   differ   by   region.      As   manifestations   of  the   frontier   prospecting
movement,  the  complexes  were  important  on  a  statewide  level  from   1874  to   1885.
During this time,  prospectors  defined the extent and  distribution of the  state's hardrock
ore veins,  and the results became the foundation for the state's principal mining industry
and  associated  settlement  pattern.    Afterward,  prospecting  contracted  in  importance  to
local areas, each with its own Period of Significance defined as the first several years of
activity.   Continued ore discoveries allowed the mining industry in some areas to remain
viable after the early and principal mines declined in production.

Prospect complexes are among the most common mining resources and typically
manifest   as   seemingly   random   groups   of  pits,   trenches,   shallow   adits,   and   shafts.
Because  of this,  most  will  be  ineligible  unless  they  meet  several  conditions.    When  a

group of excavations is considered as an individual resource,  it must reflect an organized
and  planned  effort to  locate  a  mineralized  formation.   The  excavations  should  follow  a
geometric  pattern  reflecting  a  sampling  strategy.    Disturbance  to  the  excavations  and
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intervening  ground  must  be  minimal,   and  evidence  of  surface   facilities  such  as  the
blacksmith  shop  should  retain  integrity  at  least  on  an  archaeological  level.    Random

groups  of excavations  can  qualify  if they  are  contributing  elements  of historic  mining
landscapes.   The landscape should retain integrity in the form of an intact natural setting.

NRfzp Crz./e7.z.o77 ,4..   Prospect complexes are associated with historical trends and patterns
important on  statewide and  local  levels.   Several Areas  of Significance may be relevant,
and although mentioned below, the Areas are explained in more detail in Chapter 2.

Sites    that    date    between     1874    and     1885    participated    in    the    Area    of
Exp/orcrfJ.o77/fez//e777e77f as physical  anchors  for the mining  frontier.   The complexes were
manifestations of the prospectors who opened the Black Hills to settlement, explored the

geography of western South Dakota, and proved the presence of ore.   Within the Area of
J72dzjstry, some sites that date after  1885 may be important.on a local  level for their role in
the  continuation  of  prospecting.     After   1885,  the  boom  declined   in  the  Black  Hills,
although later prospecting was significant because it provided additional ore that allowed
an area's mining industry to remain viable.

A  site's  time frame  must  be  established  so  relevant  trends  and  patterns  can  be
determined.   Time frame  is,  however,  difficult to  define  for prospect complexes  because
most  lack sufficient assemblages  of dateable artifacts  and were not clearly  described  in
archival sources.   Without a firm time frame,  a site cannot be associated with trends and
patterns.

IVRIZP  C7`z.rerz.o77 8..   Prospect complexes may be eligible under NRfzp  Crz./erz.o77 8 when
they  can be  directly  attributed to  a  significant 'person.   The  important person  must have
directly   participated   in  the   prospect   operation   and   been   present   on  the   site   for   a
substantial period of time.   Second, the site must retain physical  integrity relative to that

person's  time frame.    Few  complexes  will  be  eligible  under  Criterion  8  because  it  is
extremely difficult to attribute a given site to an important person.

IVRfJP  CrJ./eJ'z.o77  C..    Sites  may  be  eligible  under jvREP  C7.z.ferz.o7?  C  if they  are  sound
examples  of an  organized  and  planned  prospect effort.   The  assemblage  of excavations
must  conform  to  a  systematic  pattern,  and  evidence  of support  facilities  such  as  the
blacksmith  shop  should  be clearly represented,  if any  existed.   The E7zg;.72eerz.77g Area of
Significance  may  be  applicable  to  such  sites  because  they  reflect  how  educated  and
experienced     prospectors     employed     strategic     sampling,     knowledge,     vernacular
engineering to prove the existence of ore.

Prospect  complexes  may  be  eligible  under  Criterion  C  if they  are  contributing
elements  of a  historic  mining  landscape.    Even  when  a.  group  of excavations  appears
unimportant as an individual entity,  it may provide context or belong to a greater body of
nearby resources representing an area' s history.

IVRf7P Crz./e7`z.o7€ D..   Prospect complexes may be eligible under IVRE7:P  Crz./erz.o77 D  if they
hold a high likelihood of yielding important information upon further study.   By charting
the  distribution  of  excavation  types  and  sizes,  patterns  may  become  apparent.     The
patterns  could  reflect  planning,  sampling  methods,  and  strategy  specific  to  an  area's
geology  or time frame.    Regional  differences  can  be  determined  by  comparing  prospect
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complexes.     The   methods   and   planning  that  prospectors   employed   is   an   important
research topic, and few studies have been completed to date.

In  general,  few  prospect  complexes  are  expected  to  qualify  under  Criterion  D.
Most   excavations   in   Prospect   complexes   were   random,   and   buried   archaeological
deposits are usually absent.

Property Subtvpe:  Prosi)ect Shaf`t

jzeso2jrce  Descr;.z7/z.o#..     A  prospect  shaft` was  by  definition  an  exploratory  operation
abandoned  in  an  unproductive  and  primitive  state.     Prospect  shafts  were  vertical  or
inclined  and  had  small  waste  rock  dumps  reflecting  shallow  workings.    Most  prospect
shafts also had simple surface plants equipped with little more than a hoisting system and
a  blacksmith  shop,  usually  at  the  shaft  collar.    Hoisting  systems  consisted  of portable
appliances  and  ranged  from  manually  operated  windlasses  to  small  mechanical  units.
Substantial operations often erected one or two buildings of vernacular construction.     In
some  cases,  a  small  shaft  house  enclosed  the  shaft  collar  and  blacksmith  shop.    Hoist
houses   sheltered   mechanized   hoists   separately,   and   shaft   houses   encompassed   all
facilities   under  one   roof.     Vemacular  is   defined   as  the   adaptation   of  conventional
construction  methods  to  the  materials  and  environment  of the  Black  Hills.    Further,
vernacular buildings were not formally designed by architects and were,  instead, erected
as needed and planned in the field for function.

As historic resources, most prospect shafts manifest as archaeological sites today,
and  few  possess  intact  machinery  or  standing  buildings.    The  equipment  of value  was
usually  removed  when  a  shaft  was  abandoned,  and  any  buildings  probably  collapsed
because  of poor construction.   The  sites  are  simple,  compact,  and usually  limited to the
shaft,  its  waste  rock  dump,  and  a  few  archaeological  features  representing  the  surface
plant.    Common  features  include  building  platforms  and  ruins,  blacksmith  forges,  and
machine foundations clustered near the shaft.   The  shafts themselves usually manifest as
areas   of   subsidence,   created   when   the   support   timbering   decayed   and   imploded.
Collapsed  shafts  can  appear  similar  to  large  prospect  pits,  except the  volume  of waste
rock should exceed the subsidence area.

Resource   I/z.j2.z.bJ./z.fry..       Prospect   shafts   were    important   during    several   Periods    of
Significance   that   differ   by   region.      As   manifestations   of  the   frontier   prospecting
movement,  shafts  were  important  on  a statewide  level  from  1874  to  1885.   During  this
time, prospectors defined the extent and distribution of the state's hardrock ore veins, and
the results became the foundation for the state's principal mining industry and associated
settlement pattern.   Afterward,  prospecting contracted  in  importance to  local areas,  each
with  its  own  Period  of  Significance  spanning  the  first  several  years  of development.
Continued  ore  discoveries  allowed  the  mining  industry  in  some  areas  to  remain  viable
after the early and principal mines declined in production.

Prospect shafts  are  among the  most  common  mining resources,  and  most are  in
poor  states  of  preservation  due  to  decay,   collapse  of  the  shaft,  or  closure  projects.
Because  of their  commonality,  prospect  shafts  must retain  high  integrity  to  be  eligible.
Integrity on an archaeol.ogical level is sufficient for eligibility, but only if the features and
artifacts  clearly  represent  the  prospect  operation,  the  content  of the  surface  plant,  and
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time frame.    The  shaft,  the  hoisting  system,  the  shop,  and  any  other  facilities  should  be
readily  apparent.     Sites  with  high  archaeological  integrity  are  uncommon  and  can  be
important if they clearly exemplify the resource type.   Intact shaft collars, machinery, and
structures are rare and may be important representative examples.

IV:Rfzp   CrJ./erz.o#  ,4..     Some  prospect  shafts   are  associated  with  historical  trends   and

patterns  important on  statewide  and  local  levels.    Several  Areas  of Signiflcance  may be
relevant, and although mentioned below, they are explained in more detail in Chapter 2.

Sites    that    date    between     1874    and     1885    participated    in    the    Area    of
Exp/orczjz.o7z/Se/f/e777e77Z  as   anchors  for  the  mining  frontier.     The  shafts  were  physical
manifestations of the prospectors who opened the Black Hills to settlement, explored the

geography of western South Dakota, and proved the presence of ore.
In the Area of J77c7zjs'try, prospect shafts were among the first substantial hardrock

developments  in advance of a regional mining industry.   Shafts represent the  investment
of time and  labor,  quantification of regional geology and mineralogy,  and the evolution
from surface prospecting to work underground.   These elements were an important initial
phase  of hardrock mining.   Some  sites  that date after  1885  may be  important on  a  local
level  for their role  in the continuation  of prospecting.   After  1885, the boom  declined  in
the Black Hills,  although  later prospecting was  significant because  it revealed additional
ore that allowed an area's mining industry to remain viable.

A  site's  time frame  must  be  established  so  relevant  trends  and  patterns  can  be
determined.   Time frame is, however, difficult to define for prospect shafts because many
lack  sufflcient  assemblages   of  dateable   artifacts   and  were  not  clearly   described   in
archival sources.   Without a firm time frame,  a site cannot be associated with trends and
patterns.

jvREP  C7`J.ferz`o77  8..     Prospect  shafts  may  be  eligible  under  Criterion  8  under  certain
circumstances.   First,  an important person must have directly participated in the prospect
operation  and worked  in  or at the  shaft.   Second,  the  site must retain physical  integrity
relative to that person's time frame.   Integrity on an archaeological level is sufficient if the
features  and  artifacts  clearly  represent the  operation.    Few  shafts  will  be  eligible  under
Criterion  8  because  it  is  extremely  difficult  to  attribute  a  given  site  to  an  important
person, and most lack necessary integrity.

IVRHP  Crz./erz.o72  C..     Sites  may  be  eligible  under  Criterion  C  if they  are  outstanding
examples  of a typical  prospect  shaft  operation.   Because  most equipment and  buildings
were  removed  when  a  shaft  was  abandoned,  integrity  is  usually  on  an  archaeological
level.     The   shaft,   hoisting   system,   blacksmith   shop,   and   other   facilities   should   be
represented  by  features  and artifacts.   Intact structures  and  equipment,  a high  degree of
integrity,  or  character  defining  engineering  or  architectural  features  strengthen  a  site's

potential   eligibility.     Important  engineering   and   architectural   features   include   intact
buildings,  structures, machinery, and shaft collars.   The E72g;.7?eerz.7zg Area of Signiflcance
may be applicable to  such  sites because they reflect an  adaptation  of known  technology
and   engineering   to   the   most   primitive   environmental   conditions   including   difficult
terrain, inaccessibility, unknown geological conditions, and an undeveloped landscape.   If
buildings  still  stand,  then  the  Area  of 4rcfez./ecf2{re  may  apply.    Buildings  represent  the
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adaptation of local materials,  lumber, and known construction methods to meet the needs
of deep prospecting on the frontier.

Prospect shafts may be eligible under Criterion C if they are contributing elements
of a historic mining landscape.   Even when a shaft appears unimportant as an  individual
entity,   it   may   provide   context   or   belong   to   a   greater   body   of  nearby   resources
representing an area's history.

NRf7:P  Crz./e7`j.o;?  D..    Prospect  shafts  may  be  eligible  under jvREP  C7.I.ferz.o77  A  if they
hold  a high  likelihood  of yielding  important  information upon  further study.   If a shaft
site possesses completely intact structures and buildings, detailed examination may reveal
how prospect outfits  adapted conventional mining architecture  and  engineering to  South
Dakota's frontier,   Few studies within this arena of inquiry have been completed to date.

If the  workers  lived  on-site,  the  residential  area  may  offer  meaningful  buried
archaeological deposits such as privy pits.  Testing and excavation could exhume artifacts
capable  of illuminating  the  currently  dim  portrait  of the  types  of workers  employed  at
prospect operations, and how they lived.

In  general,  few  prospect  shaft  sites  are  expected  to  qualify  under  Criterion  D.
Buried   archaeological   deposits   are   usually   absent,   and   nearly   all   sites   lack   intact
buildings and structures.

Property Subtwpe..  Prosi)ect Adit

Zzesoatrce Descrz.z7/z.o77..   An adit was a horizontal entry underground usually 3  by 6 feet or
in-the-clear  or smaller. .  Prospectors  drove  adits  instead  of shafts  because  they  required
less  capital  and  effort.    By  definition,  a  prospect  adit  was  an  unproductive  exploratory
operation  with  shallow  workings  and  a  small  waste  rock  dump.    Surface  plants  were
equipped with little more than a blacksmith shop and a means of hauling waste rock out
of the workings.   If an adit's length exceeded the penetration of fresh air, the prospectors
may  have  installed  a  hand-powered  blower,   a  bellows,   or  a  windsock  to   force   air
underground through tubing.

As  historic resources,  most prospect adits manifest as  archaeological  sites today,
and  few  possess  intact  structures  or  buildings.    Most  equipment  of value  was  removed
when  an  adit  was  abaridoned,  and  the  buildings  usually  collapsed  because  they  were
poorly  constructed.    The  sites  are  simple,  compact,  and  usually  limited to  the  shaft,  its
waste rock dump, and a few archaeological features representing the surface plant.   Shop
ruins or platforms, forges, and timber dressing areas are the most common archaeological
features.    The  decay  of support  timbering  caused  most  adit  portals  to  collapse,  leaving
linear areas of subsidence that can appear similar to  lengthy trenches.   In such cases, the
volume of waste rock should exceed the area of subsidence.

Reso#;'ce    E/z.gz.bj./z.fy..    .   Prospect    adits    were    important    during    several    Periods    of
Significance   that   differ   by   region.      As   manifestations   of  the   frontier   prospecting
movement,  adits  were  important  on  a  statewide  level  from  1874  to  1885.    During  this
time, prospectors defined the extent and distribution of the state's hardrock ore veins, and
the results became the foundation for the state's principal mining industry and associated
settlement pattern.   Afterward,  prospecting  contracted  in  importance to  local areas,  each
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with  its  own  Period  of Significance  defined  as  the  first  several  years  of development.
Continued  ore  discoveries  allowed  the  mining  industry  in  some  areas  to  remain  viable
after the early and principal mines declined in production.

Prospect  adits  are  among  the  most  common  mining  resources,  and  most  are  in
poor states of preservation due to decay, collapse of the adit, or closure projects.   Because
of their commonality, prospect adits must retain high integrity to be eligible.   Integrity on
an  archaeological  level  is  sufficient  for  eligibility,  but  only  if the  features  and  artifacts
clearly represent the prospect operation,  the  content of the  surface plant,  and time frame.
The  adit,  the  shop,  and  any  other  facilities  should  be  readily  apparent.    Sites  with  high
archaeological integrity are uncommon and can be important if they clearly exemplify the
resource  type.     Intact  adit  portals,   machinery,   and  structures   are   rare   and  may  be
important representative examples.

NRfzp  Crz.ferz.o7? ,4..    Some  prospect  adits  may  be  associated  with  historical  trends  and

patterns  important on  statewide  and  local  levels.   Several  Areas  of Significance may be
relevant, and although mentioned below, they are explained in more detail in Chapter 2.

Sites    that    date    between     1874    and     1885    participated    in    the    Area    of
Exp/orcz/z.077/Se#/e777e77f  as   physical   anchors   for  the   mining   frontier.     The   adits   were
manifestations of the prospectors who opened the Black Hills to settlement,  explored the
geography of western South Dakota, and proved the presence of ore.

In the Area of J77dzjstry,  prospect adits were among the  first substantial  hardrock
developments  in  advance of a regional  mining  industry.   Adits represent the  investment
of time  and  labor,  quantification  of regional  geology  and. mineralogy,  and the  evolution
from surface prospecting to work underground.   These elements were an important initial
phase  of hardrock mining.   Some  sites  that date after  1885  may  be  important on  a  local
level  for their role in the continuation of prospecting.   After  1885,  the boom declined  in
the Black Hills, although later prospecting was significant because it provided additional
ore that allowed an area's mining industry to remain viable.

A  site's  time frame  must  be  established  so  relevant  trends  and  patterns  can  be
determined.   Time frame is,  however,  difficult to define for prospect adits because many
lack  sufficient  assemblages   of  dateable   artifacts   and  were  not  clearly   described   in
archival sources.   Without a firm time frame,  a site cannot be associated with trends and
patterns.

jvREP  Crz.Jerz.o77  8..     Prospect  adits  may  be  eligible  under  Criterion  8  under  certain
circumstances.   First, an important person must have directly participated  in the prospect
operation  and  worked  in  or  at  the  adit.    Second,  the  site  must  retain  physical  integrity
relative to that person's time frame.   Integrity on an archaeological level is sufficient if the
features  and  artifacts  clearly  represent  the  operation.    Few  adits  will  be  eligible  under
Criterion  8  because  it  is  extremely  difficult  to  attribute  a  given  site  to  an  important
person, and most lack necessary integrity.

IVRfzp  Crzterz.o77  C..     Sites  may  be  eligible  under  Criterion  C  if they  are  outstanding
examples  of a  typical  prospect  adit  operation.    Because  most  equipment  and  buildings
were  removed  when  an  adit  was  abandoned,  integrity  is  usually  on  an  archaeological
level.    The  adit,  blacksmith  shop,  and  other  facilities  should  be  represented  by  features
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and  artifacts.    Intact  structures  and  equipment,  a  high  degree  of integrity,  or  character
defining  engineering  or  architectural  features  strengthen  a  site's  potential  eligibility.
Important   engineering   and   architectural   features   include   intact  buildings,   structures,
machinery,  and adit portals.   The E72gz.77eerz.;7g Area of Significance may be applicable to
such sites because they reflect an adaptation of known technology and engineering to the
most   primitive   environmental   conditions   including   difficult   terrain,   inaccessibility,
unknown  geological  conditions,  and  an undeveloped  landscape.    If buildings  still  stand,
then  the  Area  of l4rcfoJ.fecf#re  may  apply.    Buildings  represent  the  adaptation  of local
materials,   lumber,   and   known   construction   methods   to   meet   the   needs   of  deep
prospecting on the frontier.

Prospect adits may be eligible under Criterion C  if they are contributing elements
of a historic mining landscape.   Even when an adit appears unimportant as an individual
entity,   it   may   provide   context   or   belong   to   a   greater   body   of  nearby   resources
representing an area's history.

NRfJP Crj./erz.o72 D..   Prospect adits may be eligible under jvREP C7'z.rerz.o# D if they hold
a  high  likelihood  of yielding  important  information  upon  further  study.    If an  adit  site
possesses  completely  intact  structures  and  buildings,  detailed  examination  may  reveal
how prospect outfits adapted conventional mining architecture and engineering to  South
Dakota's frontier.  Few studies within this arena of inquiry have been completed to date.

If the  workers  lived  on-site,  the  residential  area  may  offer  meaningful  buried
archaeological deposits such as privy pits.  Testing and excavation could exhume artifacts
capable  of illuminating  the  currently  dim  portrait  of the  types  of workers  employed  at
prospect operations, and how they lived.

In  general,  few  prospect  adit  sites  are  expected  to  qualify  under  Criterion  D.
Buried   archaeological   deposits   are   usually   absent,   and   nearly   all   sites   lack   intact
buildings and structures.

Features Common to Hardrock Prospect Resources

fgj!ez:i  Boilers generated steam that powered machinery, and were rarely used for heating.   In general, the
mining  industry  ran  on  steam  power  into  the   1910s,  when  electricity  and  petroleum  engines  became
commonly  accepted.    Boilers  came  in  a  variety  of types,  sizes,  and  duties,  but  prospect  outfits  chose  a
narrow  range  due  to  constraints.   Because prospect outfits  had  little  capital,  simple  needs,  and worked  in
remote  locations,  they  almost  always  selected  inexpensive,  light-duty,  portable  boilers  over  the  efficient
units  preferred  by  mining  companies.    The  boiler  types  common to  deep  prospecting  are  noted  below  in
order of size.  As a general rule, intact boilers are considered rare and important engineering features.

Uprj.gA/ boj./erf were the least costly,  easiest to transport, but least efficient of the portable types.
Upright boilers featured a vertical, cylindrical shell with a firebox at bottom and a smokestack at top.   Flue
gases  left  the  flrebox,  rose  through  a  cluster  of tubes  in  the  shell,  and  exited  the  smokestack.    Upright
boilers were self-contained,  stood on cast iron bases, and ranged in size from 2-feet in diameter and 7 feet
high to  5-feet in diameter and  12-feet high.   Because they were self-contained, upright boilers required no
formal foundations, although workers often placed them on rock pads.

The  /ocomo/z.ve  bo/./er was  one of the most popular portable  boilers  and  derived  its  name  from  its
use  in railroad engines.   The  locomotive  boiler consisted of a horizontal  shell perforated with  flue tubes,  a
firebox underneath one end, and a smokestack at the other.   The firebox and shell were riveted together as a
single  unit,  and  brackets  and  skids  supported  the  apparatus.     Hot  flue  gases  left  the  firebox,  traveled
through the tubes, and exited the smokestack.   Small boilers featured a shell 2-feet in dianeter, stood 4-feet
high including the fire box, and were up to  10-feet in length.   Large units featured a 5-foot diameter shell,
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stood  9-feet  high,  and  were  up  to  23-feet  long.    Boilers  commonly  employed  at  mines  were  usually  in
between in size.

To   overcome   inefficiencies   of  the   locomotive   boiler,   manufacturers   offered  the  Pe77/'!s:);/vcr#/cz
6oj/er,  which  was  self-contained  and  portable.   Although  Pennsylvania boilers  were similar  in  appearance
to  locomotive  units,  the  flue  gases  followed  a path  designed  to  impart  more  heat.    They  left the  firebox,
traveled through a set of lower tubes,  gathered in a chamber at the  boiler's rear,  returned through  a set of
upper tubes,  and exited a smokestack located over, but sealed from, the firebox.   As a general  description,
Pennsylvania boilers featured a horizontal shell with a firebox under One end, a sealed rear, and a manifold
for a smokestack over the firebox.
Boj/er P/cr#orm..    Because portable boilers were self-contained  and  free-standing,  prospect outfits  usually
stood them on platforms located near the hoist.   Sustained operation of a boiler generated specific types of
artifacts, which usually define a boiler location.  The artifact assemblage should include clinker, which was
a scorious, dark residue, as well as unbumed bituminous coal, ash, water-level sight-glass fragments, boiler
grate fragments, and pipe fittings.

Occasionally, prospectors supported a boiler with rock or brick foundations, which may be present
on the  boiler platform.    Some outfits  installed upright boilers  on  square  or circular  dry-laid rock pads,  or
over shallow pits to  allow ashes from the firebox to drop through.   The pad's  size should approximate the
boiler's diameter.

Pennsylvania boilers  and  locomotive  boilers  stood  on  skids,  which  usually  required  no  support.
However, where the ground was  soft or uneven, workers  often  laid parallel rock alignments to prevent the
boiler  from  settling.    In  the  absence  of rock  supports,  the  skids  occasionally  became  embedded  in  the
ground and left two parallel depressions the length and width of the boiler.   For locomotive boilers without
skids, workers erected a rock or brick pylon to support the high end, and laid a rock or brick pad to support
the firebox.

Figure 3.11 :   Upright boilers were the least expensive and most portable type of boiler, but also inefflcient.   Flue

gases rose from the firebox at bottom, through the flue tubes, and out a smokestack at top.  Note the water level sight
tube, pressure gauge, and pressure valve.   Source: Rand Drill Company,1886:47.
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Figure 3.12:   The locomotive boiler was one of the most popular steam generators.  Flue gases traveled from the
firebox at left through flue tubes in the tank and out a smokestack at right.   Source: Rand Drill Company,1886:45.

Figure 3.13:   The Pennsylvania boiler was portable, stood on skids, and provided greater fuel economy than the
locomotive type.  Note the path traveled by the flue gases, which prolonged contact with the boiler surfaces.
Source: Rand Drill Company,1886:46.

C/czz.in A4czrher..   Prospectors erected claim markers at the comers of their claims, which were usually 300 or
500  feet  wide,  and  1,500  feet  in  length.    Markers  ranged  from  cairns  to  blazes  on  trees  to  up-ended
boulders.   When  a surveyor mapped and registered a claim,  he  usually  etched the mineral  survey  number
into a comer rock.
C/czz."  S/cz4e..    A  claim  stake  was  the  universally  recognized  form  of claim  marker.    Claim  stakes  were
usually 4x4 posts 4 feet high, although prospectors often substituted logs.
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Drcz# j4#z.mcz/ rroc.A..   Horse whims  required  a circular track around the apparatus  so the draft animal  could
wind the cable drum.   The tracks tended to  be  around  20  feet in  diameter  and cleared of major obstacles.
Prospectors often graded semi-circular platforms adjacent to a shaft for a track.
Egz:gg;    Nearly  all  prospect  operations  of  substance  featured  a  forge  where  a  blacksmith  heated  steel
implements.   Most forges were vernacular in construction in that they were assembled with local materials.
Prospectors  built walls 3  by  3  feet in plan  and 2 feet high  with rocks  or small  logs,  inserted a tuyere,  and
filled the interior with sorted gravel.   In some cases, prospect outfits imported factory-made iron pan forges
to their sites.
Forfre j2em;?cz#f..   Forges  collapsed  over time and may manifest as  a mound of gravel and remnants  of the
walls,  usually  impregnated  with  coal  and  forge  clinker.    When  coal  burned  at high temperatures,  it  left a
scorious, dark residue known as c/j#ker.
fJeczc±#czme..    Mechanical  hoisting  systems  required  a  shaft  over  the  shaft  to  guide  the  cable  and  allow

prospectors  to  manipulate  the  ore  bucket.     Head frames  associated  with  horse  whims  were  often  large
tripods or tetrapods.   714;o-porf gr//ows head frames usually served power hoists, and they  consisted of two
posts and diagonal backbraces on timber footers.   Cross-members at the top featured a large pulley known

%£J2fe5e?::t¥;at#idedthehoistcableintotheshafi.Hcadframesassociatedwithprospectshaftswereless
fJeodfrczme J3wz.#..   The collapsed remnants of a headframe.
f7eczcz#`cz7„e  Fo2z7ecJczrz.o72..    Head frame  foundations  usually  manifest  as  parallel  timbers  that  straddle  a shaft
and extend toward the area where a hoist was located.

I                                  I     4X4         .

i

r
7'

O
I

I
'      `.,I

fl`*    ``&.`
'

I

I

.i•iu

®

I_`'a'T .

I'   e'r8

Figure 3.14:   The two-post gallows head frame was the most common type for prospect shafts.   Sinking-class
versions tended to be less than 25 feet high and stood on timber footers.   Source: E#gj#eer/'#g & A4j#z`Jqg /oz/rJ7cr/
317 103 p366 .

8  Twitty,  2002: 177
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flg!±£i   Almost all  shaft operations required a hoist to raise rock out of the  underground workings.   While
windlasses  and horse  whims  are  versions of hoists, the term used here refers to mechanical, power-driven

types.    The  hoist's  basic  form  remained  fairly  constant between  the  1870s  and  1950s,  and  most  changes
involved different sources  of power.   Steam reigned supreme between the  1870s and  1910s,  and petroleum
engines  dominated  afterward,  except for  in  a few  areas  with  electric  service.    As  a  general  rule,  existing
hoists are rare and important engineering features.

The a/.#g/e-czrztm sJeczm Aoz.sf was the most common type employed between the  1870s  and  1910s.
Single-drum  steam  hoists  consisted  of a  cable  drum  flanked  by  two  steam  cylinders,  all  assembled  on  a
common cast iron bedplate.  .The steam cylinders powered the cable drum through reduction gears or rubber
rollers that pressed against the drum.   The hoist operator controlled a brake, clutch,  and throttle via levers
and foot pedals at the rear.   Hoists less than 6 by 6 feet in area were for deep prospecting, while larger units
were for light to moderate production.

Sj.#g/e-drc/rm   e/ec/rz.c  Aoz.a/a  were  common  between  the   1910s  and   1970s  in  those  areas  with
electric  service.    Factory-made  models  consisted  of a  cable  drum,  a  shaft  featuring  a  bull  gear,  and  an
electric motor, all bolted to a common cast iron bedplate.   The duty and size rating for electric hoists were
similar to their steam-driven predecessors.   Large units often featured an electric motor bolted to a separate
mount adjacent to the bull gear.   Between the  1910s  and  1940s, prospect outfits attempting to save capital
stripped the drive trains off obsolete steam hoists and retrofitted them with.a motor.

Between  around  1900  and  the  1930s,  prospect  outfits  in  remote  areas  often  employed  gczso/I.#e
feoz.sJs.   Factory-made  models  featured  a cable  drum  and reduction  gears  assembled  on the front of a tall
cast iron frame.   A  single-cylinder gasoline engine was usually  at the rear, and the controls were either on
the side or at the rear.  The engine was distinct and consisted of a large, horizontal cylinder, dual flywheels,
an exhaust pipe, and fine machine linkages.  Between the 1920s and 1940s, some prospect outfits employed
custom-built gasoline models that combined obsolete steam hoists with automobile engines.

Figure 3.16:   This type of

gasoline hoist was employed for
deep prospecting and minor ore

production between around  1900
and  1930.   A single-cylinder
engine is at left, dual flywheels
are at center, and the cable drum
is at right.   Source: International
Textbook Company,1906,
A50:3 I .

Figure 3,15:   Single-drum

geared steam hoists were the
most common power type
between the  1870s and  1910s.
Gasoline and electric models
became popular afterward.
Source: International Text Book
Company,1906, A50:8.
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Prize M¢da!,  NI6ohanics'  Fair,  1880
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AN I.J             .

.1rAGITJ+`TE   \troRKS,

No.  loo & Ill  Befrio St., S. F.
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Figure 3.17:   Donkey
hoists were popular for
deep prospecting after
the  1880s because they
were self-contained
and required little site

preparation other than
a flat area.   Source:
Mining & Scientific
Press  1881.

Figure 3.18:   The single-drum electric hoist grew in popularity during the  1910s where power was available.   The
motor is  in the case in front, drive gearing is at left, and the upright box  is a speed controller.   Source: Twitty,
2002:224.
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Figure 3.19:   Hoist foundation plan views.   Single-drum steam hoists were bolted to foundations like the one at left,
and the other foundations were for various types of gasoline hoists.   Source: Twitty, 2002:187, 241.

fJo!.s/  Fozf#cfa#.o#..    Nearly  all  mechanical  hoists  were  anchored  to  foundations  that  kept them  in  place,
aligned  with  the  shaft  and  head frame.    Because  of their  ease  of construction  and  low  cost,  prospectors
usually   assembled   the   foundations   with  timbers,   and   occasionally   with   stone   or   concrete.     Timber
foundations  decay  and  beco.me  buried  over time,  and  they  often  manifest today  as  rectangular  groups  of
four to six anchor bolts projecting out of a hoist house platform.

A foundation's footprint can reflect the type of hoist.   fJorse wfez.#3s were usually bolted to timber
foundations 2 by 2 feet in area at the bottom of a shallow pit.  The trench for the cal]le and control linkages
often extends from the pit to the shaft.   Foundations for feorizo#fa/ ree/ wftj.77'zs feature four anchor bolts and
may retain the hub that the reel rotated on.   Foundations for gec!7.ed wfez.ms often consist of four anchor bolts

projecting out of parallel timbers.
Foundations  for sz.#g/e  drt¢m  s/eczm  ¢oj.s/s  are  usually  rectangular,  flat,  and  feature  at  least  four

anchor bolts.   They  can range  in  size from  6  by  6  feet to  as  little  as 2  by  3  feet in  area.   Foundations  for
sz.#g/e  ch`c¢m  e/ecr7`j.c  ¢oisrs  appear very  similar to  those  for steam  hoists.   The  state  of weathering  and the
associated artifact assemblage may help define which type of hoist the foundation anchored.   Steam hoists
often left behind plumbing and gaskets, and the site should possess evidence of an associated boiler.

Foundations for gcrso/i.#e fooz.sis are fairly distinct.   Their footprint is that of an elongated rectangle
at  least  2  by  6  feet  in  area  oriented  toward  and  aligned  with  the  shaft.     Due  to  the  engine's  severe
vibrations, the foundations were often of concrete and at least one foot high.   The surface usually features
at least six anchor bolts, with the rear two closer together than the rest.   Gasoline hoists  can  leave distinct
artifacts such as thin wires, spark plugs, small pipes, and fine machine parts.
fJoz.sf Hoc4se..   Hoist houses,  usually  at least 20 feet from the shaft,  enclosed  a hoist,  its  power source,  and
often a blacksmith shop.   Most prospect outfits followed a form conventional to the mining industry, which
was rectangular in footprint with a front-gabled or shed roof.  Hoist houses were vernacular in that they had
no  recognized  architectural  style,  consisted of availal>le  materials,  and were  built as  needed by the outfit.
In general, logs were commonly used prior to  1890, and lumber as early as  1880.
fJoz'r/ fJoure P/c}iform..   Hoist houses stood on platforms of leveled earth or waste rock at least 20 feet from,
and aligned with, the shaft.   Often, a platform is all that represents a hoist house, and it usually reflects the
building's size and footprint.  Evidence of a hoist and a shop is usually present.
f7oz.a/ fJoztse J2#z.#..   The collapsed remnants of a hoist house.
fJorse  W7„.in..    A  horse  whim  was the  most primitive type  of mechanical  hoist,  and  it was  powered  by  a
draft  animal.   Two  types  of whims  were  popular  at different times  (discussed  above),  and the  researcher
should   specify   the   type   of  whim   when   recording   a  site.     The   Aorjzo#fc!/  ree/  wfez.in   consisted   of  a
horizontally  oriented cable reel  at least 3  feet in diameter,  fitted with  a harness  beam  on top.   The geczred
wA/.in was compact and featured a vertical cable drum in a frame.   A capstan, geared to the drum, featured a
harness beam on top.
fJorLfe  Wfe/in  Pj/..    Prospectors  often  placed  horse  whims  in  shallow  pits  so  the  hoisting  cat)le  could  pass
through a trench to the head frame and pose no obstacle to the encircling draft animal.   They often lined the

pits with planks or logs to retain soil.   Over time, the lining collapsed,  leaving a concave depression where
the whin was anchored, and a linear depression extending to the shaft.   The pit should be at the center of a
draft animal track.
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Adz.ne  r;'oc4..    A  rail  line  for  ore  cars.    Prospect  outfits  preferred  factory-made  steel  rails.    Because  these
were difficult to obtain on the frontier, some outfits substituted scrap  iron nailed to 2x4s.
A4jne  rrczck J2e77z#cz#/..    When  prospectors  dismantled  a rail  line,  they  often  left  in-situ  ties,  impressions  of
ties, and sections of rails.
Pczck rrcz!./..   A path less than  8 feet wide that provided access to prospect workings.
ProJz?ec/ j4dz./..   A  horizontal  entry underground denoted by  a waste rock  dump.   An  adit tended to  be short
and less than 3  by 6  feet in-the-clear, while a tunnel was larger.   When collapsed, adits appear as trenches.
Prosz)ec.! Pjf..   A circular or ovoid excavation surrounded by a small volume of waste rock.
Proj'z7ec/ S%cz#..   A  vertical  or inclined  opening underground  of shallow depth.   When  intact,  shafts tend to
be rectangular, and either 4 by 6  or 4 by 8 feet in-the-clear, the interior dimension.   When collapsed, shafts
manifest as circular areas of subsidence.
P7`osz7ecf r7`e#cfe..   A linear excavation flanked by a small volume of waste rock.

54g2i   A building that enclosed  blacksmith facilities  where  a worker fabricated  and  maintained tools  and
hardware.   Simple shops usually featured a forge, a workbench, and possible hand-powered appliances such
as  a  drill-press.    Most  prospect  outfits  followed  a  form  conventional  to  the  mining  industry,  which  was
rectangular  in  footprint  with  a  gabled  roof.     Shops  were  vernacular  in  that  they   had  no  recognized
architectural style, consisted of available materials, and were built as needed by the outfit.   In general, logs
were commonly used prior to  1890, and lumber as early as  1880.
Sfeoz) P/czrform..   Shops usually stood on earthen platforms near the entry underground.   The platforms may
feature  forge  remnants  and  almost always  possess  artifacts  such  as  forge-out  iron  scraps,  anthracite  coal,
and clinker, which is a scorious, ashy residue created by burning coal.
S7!o_z7 Rc{j#..   The collapsed remnants of a shop.
Wrcrs!e j2oc4 Dtfwz7..   The waste material removed from underground workings.

Figure 3.20:   The illustrated shop is representative of those at prospects and small mines.   Such shops usually
consisted of little more than a forge, an anvil, and hand-tools, which restricted work to drill-steel sharpening and the
manufacture of light hardware.   Source:  Drew,1910:I.
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Figure 3.21 :   Above are examples of the common forges used in blacksmith shops.   At upper left is a gravel-filled
log forge, at right is a wood box forge, and at lower right is a dry-laid rock forge.   Over time, rock forges decay and
collapse, and manifest as the remnant at lower left.   Source: Erie Twitty.
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ProDertv Tyl]e:  Hardrock Mines

The Nature Of Hardrock Mines

Hardrock  mines  were  underground  operations  that produced  ore.   Production,  however,
was not a guarantee of profitability, and many mines failed due to reasons such as high operating
costs,  over-capitalization,  under-estimation  of ore  reserves,  and  most  commonly  debt.    Each
mine was  a custom  affair and usually a company endeavor.   The well-financed operations were
extensive,  managed  by  experts  in  business,  and  had  mechanized  surface  plants  designed  by
trained  engineers.    Most  mines,  in  contrast,  were  small,  labor-intensive,  and  produced  ore  in
limited tonnages.   The facilities  at the small operations  were usually engineered  in a vernacular
sense  by  miners  with  experience  but  little  formal  training.    The  miners  built  the  facilities  as
needed  with  available  materials,  known  practices,  and  little  formal  design.    They  also  chose
familiar  equipment  instead  of the  most  effective  apparatuses.    Despite  the  differences,  most
mines  shared  a  few  basic  characteristics  such  as  ore  storage  facilities,  more  than  one building,
substantial   waste   rock   dumps   often   at   least   125   by   125   feet   in   area,   and   roads   for  the
transportation of materials and ore.

Small,   marginal   mines  resembled   deep   prospects   because  their   surface  plants   were
similar in content and  layout.   The mines  shared the same needs  as  deep prospects,  and so their
surface  plants  possessed  the  same  facilities.    However,  the  small  mines  possessed  additional
facilities  and  other characteristics not found at prospects.   First,  small  mines usually had an ore
storage  or  processing  facility.    Ore  bins,  discussed  under  Feature  Types  below,  permitted  the
mining company to store ore between shipments.  Miners transported payrock in ore cars through
the  surface  plant to  the  ore  bin,  usually  built  on the  flank of the waste  rock  dump.    The  least
productive, capital-poor operations tended to construct roofless, /of-bof/o777 ore bz.#s.   Operations
with capital and a sense of longevity erected s'/apec7-/oor bz.72s, w.hich were structurally superior,
contained more rock, and permitted the ore to be poured into a wagon.

Like  prospects,  nearly  all  mines  featured  a  shop  near  the  shaft  or  tunnel.    To  meet  a
greater need for materials-handling and fabrication, shops at mines tended to be larger and better
equipped.   Metal- and woodworking appliances such lathes and drill-presses were common, and
by the  1910s, some companies installed drill-steel sharpening machines.

Substantial, productive mines begin to differ from prospects and small mines in the scale
and  content of their  surface  plants.   In  general,  mining  companies  erected  formally  engineered
structures and relied on machinery to  increase production and decrease operating costs.   Mining
engineers  applied  the term prodz!c/z.o72-c/czss to  facilities  designed  for efficiency,  longevity,  and
high capacity.

Production-class  hoisting  systems  permitted  high tonnages  of payrock to  be  raised  from
deep  workings.   The  general  layout and types  of components  were  similar,  only  larger  in  scale
and  structurally  superior.    Prior  to  the  1910s,  substantial  mines  employed  steam  hoists,  used
electric models  afterward,  and rarely  installed  gasoline hoists.   Mining engineers  defined  steam
and  electric  hoists  suited  for production  as  being  at  least  6  by  6  feet  in  area,  with  larger  units
accommodating  greater  production.     Most  hoists  were  enlarged  versions  of  the  single-drum
steam  or  electric  models.    Because  these  were  slow  and  inefficient,  a  few  heavily  capitalized
mining companies employed dz.recf~czrz.ve a/ecz77! feoz.sfs.   These machines  featured powerful steam

pistons   directly   coupled   to   the   cable   drum,   resulting   in   rapid   speeds   and   lower   energy
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consumption.   But because the hoists were costly, required formal engineering, and had to be run
by an expert hoistman, they were rarely used.

Companies  intent  on  heavy  production  found  that  the  common  two-compartment  shaft
restricted the volume of ore that could be hoisted out.   To overcome such restrictions, they sank
three-compartment shafts with two for hoisting and one as the utility compartment.   The system
required a c7ozjb/e-cJr#rm feoz.s/ to raise and lower two hoisting vehicles in a balanced fashion.   The
configuration  increased production  and  decreased energy consumption,  but was costly.   Mining
companies could choose from two general categories of double-drum hoists.  The least expensive
featured a geared drive like their single-drum cousins, and it suffered the same inefficiencies and
slow  speed.    The  most  advanced  operations  employed  c7oz{b/e-cJra£777  dz.recJ-czrz.ve  sfecz7#  feoz.sis,
which  were  similar  to  the  single-drum  version  noted  above.    These  enormous  hoists  stood  on
foundations  consisting  of dressed  sandstone  and  granite blocks,  and were  as  much as  30  by  40
feet in area.

Because the simple ore bucket employed by small operations was an insufficient hoisting
vehicle  for heavy  production,  many  mining  companies  used  cczges  instead.    Similar to  an  open
elevator car, a cage ran on guide rails bolted to timbering the length of the shaft.   To send a load
to the surface, a miner underground merely had to push an ore car onto the cage, which another
worker wheeled off at the shaft collar.  Today, shafts and head frames featuring guide rails reflect
the use of cages for hoisting.

To  match the  duty  of the  hoist  and  hoisting  vehicle,  mining  companies  usually  erected
well-built  head frames.    Most  Companies  favored  the  four-post  derrick,  the  six-post  derrick,  an
enlarged two-post variety,  or the A-frame.   Naturally, head frames for three-compartment shafts
featured two wheels on top known as s¢eczves for the two  hoisting cables.   By the  1910s,  some
companies replaced the cage with a skzz), which was an iron box that ran on guide rails.   Guides
in the head frame upset the skip, which dumped its contents into a bin attached to the headframe's
side.   When  a head frame has a bin  and the  shaft features  guide rails,  it can be assumed that the
hoisting vehicle was a skip.   In general,  mining engineers considered head frames higher than 30
feet to be production-class structures.

Mining  engineers  deeined  portable  boilers  insufficient  in  stean  and  fuel  efficiency  for
sustained production.   Instead, engineers favored stationary units.   The ref#7.#-fc4be boz./er was by
far the most common and powered engines for a variety of industries across the nation.   Retum-
tube  boilers  were  distinct  and  consisted  of a  cylindrical  plate  iron  shell  encased  in  a  masonry
setting.  The shell featured numerous flue tubes and stood horizontally on the setting.  A cast iron
fagade was bolted across the setting's front and shrouded a firebox and ash pit below,  and doors
provided  access.    The  wczfer-fztbe  boz./er  was  the  most  advanced  and  efflcient  steam  generator
that mining companies could employ,  and due to their high cost and need for maintenance, they
saw little application.   Water-tube boilers  featured a cluster of water-filled iron tubes suspended
from  a central  overhead  drum,  all  encased  in  a large  brick setting.   A  fagade  covered the tubes
and  firebox,  and  steel  girders  usually  supported the  assembly  of tubes  and  drum.   For detailed
descriptions of return-tube and water-tube boilers, see the Feature Types below.

Highly  productive,   large-scale  mines  included  additional  facilities  amid  their  surface

plants.     The  compressed  air  system  was  one  of the  most  common,  and  it  permitted  miners
underground to use mechanical rockdrills to bore blast-holes.

As   with   prospecting,   drilling   and   blasting   was   the   primary   means   of  advancing
underground workings  in mine.s.   Prior to  the  1870s,  miners  almost exclusively  drilled by hand
with hammers  and  drill-steels,  inserted explosive charges  in the holes,  and set off the round.   In
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an effort to increase the length and diameter of blast-holes and decrease drilling time,  machinery
manufacturers introduced rockdrills during the  1870s.   Some of the first rockdrills were powered
by steam while others were powered by compressed air, which quickly proved the most efflcient
for mining.   The costs of purchasing and maintaining the drills and the necessary compressed air
systems proved to be quite high,  and as a result only the most progressive  and  heavily  financed
companies   employed   the   machines.      Rockdrills   saw   increased   use   through   the   l880s   as
manufacturers  effected  improvements  and  reduced  the  costs,  and  by  the  1890s  the  machines
became  common  among  well-capitalized  operations.    Through  the   1890s  and  into  the  1900s,
costs  continued to  decrease while  manufacturers  improved  compressed  air  systems,  and  a wide
spectrum of companies was able to employ the machines.  By the Great Depression, most mining
companies perceived rockdrills as a requirement for profitable wo.rk.

Compressed air systems featured components that compressed the air, moderated the air's
flow,  and delivered it underground to the points of work.   The co77ipressor can be viewed as the
system's  heart,  and  it  was  a  large  machine  that  featured  one  or  more  compression  cylinders.
Between  the  1870s  and  1950s,  compressors  evolved  in terms  of size,  form,  and  power  source,
and the specific models are discussed under Feature Types below.   Once the air was compressed,
it  left  the  machine  through  a  77tczz.72  to  a  7'ecej.vz.72g  fcz77k,  which  moderated  the  flow  of  air  and
dampened the pulses created by the compressor.   Receiving tanks, similar in appearance to small
boilers,  were  riveted  iron  cylinders  that  featured  input  and  output  pipes,  a  drain  valve,  and  an
ovoid  cleaning port.   The compressed  air  left the receiving tank through  another main  and  into
the mine.   As with most other surface plant components, compressed air systems were arranged
according to the mine's master datum.

The need for efficient transportation gave rise to a type of facility unique to mining.   To
overcome the  impediments  of winter weather,  snow,  and  hostile terrain,  companies built czerz.c7/
/rcz777wczys' that descended from a mine to  a shipping point or concentration mill.   In broad form,
tramways  consisted  of a  system  of cables  and  tram  buckets  that  shuttled  between  upper  and
lower terminals.   The  buckets  rode  a /rcrcfr cczb/e,  which  was  fixed  between  the terminals,  and
were pulled up or lowered down by a f7`czc/j.o77  cczb/e.   Upper terminals always featured a means
of  loading  ore  into  the  buckets,  and  lower  terminals  featured  a  bin  to  receive  unloaded  ore.
Companies erected one of several forms of tramways depending on the available capital, level of
production, and scale of operation.

The sJ.J7g/c-rape  reversz.b/e s);s/e77€ was the  simplest, which made  it popular among small
operations.    The  system  consisted  of a  single  track  cable  spanning  between  upper  and  lower
terminals, and a single traction cable, powered by a winch or hoist, that pulled the bucket up and
lowered  it  down.    Prior  to  the  1920s,  mining  operations  used  steam  hoists  as  the  winch,  and
afterward they used gasoline engines.

The  c7oa/a/e-rape  rei;ersz.a/e  f);s'feJ77  consisted  of  two  track  cables  and  a  pair  of  tram
buckets  linked  by  a cable  loop.   Double-rope  systems  were  a  step  above  single-rope types  and
usually operated via gravity.   A worker in the top terminal filled an empty bucket and lowered it
with  a brake,  and  as  the  bucket descended,  it pulled  the  light,  empty  one  up.    Where the  pitch
was  steep  and short, the cables  spanned the  entire distance between the terminals,  while towers
supported the cables on lengthy systems.

The  f7cz//z.c7z.e  Sysfem  featured  a  series  of buckets  fixed  to  an  endless-loop  cable  that

passed around large wheels,  known  as sfeeczves,  in the upper and lower terminals,  and rode over
rollers on frame towers between.   This system permitted a constant procession of tram buckets to
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pass  through  the  terminals,   and   for  this  reason,   it  became  popular  among  companies  with
moderate  to  high  production.    The  tram  required  a  small  work force  and  coordinated  action  to
operate.   When  a bucket entered the  upper terminal,  it passed  around the  sheave  and by  an  ore
chute  descending  from  an  overlying bin.   While the  bucket was  in motion,  workers  opened the
chute,  filled  the  bucket,  quickly  closed  the  chute  again  as  the  bucket  passed,  and  repeated  the

process for the next bucket.   The full vehicle exited the upper terminal and coasted down to the
bottom terminal where a device upset it.   The bucket discharged  its  contents  into  an underlying
ore bin, which accumulated payrock for shipment.   Because of the system's complexity, need for
a  crew,  and  requirements  for  loading  the  buckets,  the  terminals  were  usually  enclosed  within
substantial  frame  structures.    Nearly  all  Hallidie  systems  were  powered  by  gravity,  and  most
featured a series of frame towers that supported the cable.

The  B/ez.cfee7./  doz4b/e-rope  a)/sfe"  was  similar  to  the  Hallidie  type  in  concept,  but  it
featured  improvements that  increased  capacity.   In  overview,  a Bleichert  system  consisted  of a

pair of heavy track cables, a separate traction cable loop, and the top and bottom terminals.  Like
the Hallidie type,  the traction cable tugged the tram buckets around the circuit,  and it rode on a
series of frame towers.   One of the main differences was that the buckets coasted over the track
cable  on  special  hangers  with  pulleys.    The  track  cable  was  stationary,  supported  by  cross-
members on the crowns of the towers, and the ends anchored to the top and bottom terminals.

Another   principal   improvement   over   the   Hallidie   system   was   that   workers   could
uncouple the tram  buckets  from the traction  cable.   When  a bucket entered the top terminal,  a
worker  uncoupled  it  from  the  traction  cable  and  pushed  it  onto  a  hanging  rail  bolted  to  the
building's framework.   He then shuttled the bucket to an ore chute, parked and filled the bucket,
pushed it to the rail's end,  and re-coupled it.   The bucket exited the structure and rode the track
cable down to the lower terminal where another worker uncoupled it, dumped the ore, and sent it
back up to the  system's head.   Overall, the  improvements offered several advantages.   First, the
buckets  were  larger and  could  carry  more  ore,  and the  system  had  an  overall  greater  carrying
capacity.    Second,  workers  could  fill  the  buckets  at  leisure  while  minimizing  spillage.    Last,
Bleichert  systems  were  able  to  cover  greater  distances,     The  disadvantages  were  that  they
required  advanced  engineering  and  were  considerably  more  expensive.   Given the  above,  only
the large and well-capitalized companies were able to justify Bleichert systems.

In  conjunction  with  superior  means  of transporting  payrock,  many  substantial  mining
companies  also  constructed  ore  storage  and  processing  facilities  capable  of  accommodating

greater production.   Some mines were fortunate enough to feature straightforward and consistent
payrock  that  miners  sent  directly  to  ore  bins  on  the  surface.    To  handle  significant  tonnages,
productive  companies  usually  erected  large  sloped-floor  bins.    Multiple  cells  added  structural
rigidity,   as   well   as   permitting   some   separation   for  different   grades   and   lots   produced  by
independent parties leasing sections of the workings.

In  some  mines,  the  ore  formations  were  complex  and  offered  a  variety  of grades  and
compounds.   Mining companies  found that separating the grades  and manually removing waste
rock prior to  shipment to  a mill  increased an  ore's  value per ton.   In  such cases, the companies
erected  ore soy/z.ng Aoc4ses to  accomplish the  separation.   These  facilities  featured three general
components that relied on gravity to draw payrock through the structure,  and like ore bins, were
usually  built  on  the  flank  of  a  waste  rock  dump  or  hillside.    The  structure's  top  floor  was
concurrent in elevation with the mine opening so workers could deliver the ore in cars.   The top
floor  featured  either a recez.vj.73g  c¢ctfe  or  a 7'ecez.vz.72g bz.77,  if the  volume  of production  was  high.

83



Chapter 3:  Mining Industry Property Types and Their Eligibility Guidelines

The ore slid down the chute and across a grizzly,  which was a screen of iron rods  or wire mesh
with narrow gaps.   When blasted, the degree to which  ore fractured was  often  a function  of its
richness; metal-rich material fractured into¢77es while impoverished, waste-laden material broke
into  cobbles.   As the crude ore passed over the grizzly,  the  fines. dropped through  and collected
in  fro/c7z.72g bz.77s underneath the structure.   The waste-laden cobbles tumbled over the grizzly and
collected   at   a  so7`/z.77g  s'fcr/z.o7z   usually   located   on   a   second   floor.     There,   workers   manually
separated  out  waste  and  knocked  off metalliferous  material  either  on  sorfz.77g  fczb/es  or  on  the
floor.   They shoveled the waste into an ore car parked in the structure, and when full, pushed the
car out and across  a trestle where they discharged the unwanted  contents.   Workers  shoveled or
swept the 7~ecove7'ec7 ore through ports in the floor, which dropped into the holding bins below.

The  shop  was  another  facility  that  differed  in  size,   scale,   and  complexity  for  large
operations.   In general, the use of machinery and the need for hardware created a heavy demand
for  advanced  metalwork  and  carpentry.    Large  workforces  also  dulled  high  numbers  of drill-
steels and picks.   To meet such needs, mining companies erected  spacious  shops equipped with

power-driven  appliances.    Further,  particularly  large  companies  constructed  separate  buildings
for machine  work,  carpentry,  and  blacksmithing.    Where  possible,  companies  located the  shop
adjacent to  the mine  opening to  minimize the  undue  handling  of heavy materials.   Many  shops
featured a basic array of power appliances,  including a drill-press,  a lathe,  a trip hammer,  and  a
pipe cutter.   By the  1910s, machinery manufacturers offered mechanical drill-steel sharpeners to
increase  the  volume  of work  completed  by  blacksmiths.    Most  power  appliances  had  to  be
anchored to foundations, which ranged from timbers to concrete pads.

Overall, the surface plants erected by advanced, productive companies required buildings
superior  to  those  typical  of  small   outfits.     For  efficiency,   substantial   companies   generally
clustered their mechanical  components  and shops together in either large tunnel houses or shaft
houses.       Ancillary   facilities    such   as   separate   shops,   electrical   transformers,    explosives
magazines,  offices,  and  quarters  for  draft  animals  were  enclosed  in  individual  buildings.    In
general, the surface plants for substantial operations featured the primary shaft- or tunnel houses
surrounded by smaller structures.

Except for a few deviations,  most mining companies  designed their buildings  according
to  function  and  economics  with  little  thought  of adornment  or  architectural  style.    Although
many   buildings   were   formally   designed,   they   were   still   vernacular   in   that   they   adapted
conventional construction methods to forms common to the industry, and the needs of a speciflc
mine.    Foundations  for  mine  buildings  were  often  temporary  and  consisted  of timbers,  logs,
posts,  or rock alignments.    Floors  were  often  of earth  or  planks  where  necessary.    To  support
small  structures,  companies  usually built post-and-girt  frames.   To  support  large  structures that
bore great weight, they designed vernacular frames with heavy timbers  or variations  of square-
set frames.   Before corrugated sheet iron became common by the late  1890s, mining companies
sided  their  structures .with  planks,  and  by  the  1900s,  many  companies  also  used  tarpaper  for
smaller buildings.

In  terms  of the  physical  appearance  of mine  buildings,  two  trends  regarding  materials,
design, and workmanship are apparent.  Buildings erected prior to the decline of hardrock mining
during  the  1910s  tended  to  follow  a  formal  design  and  were  well-constructed  with  virgin  or
original  materials.    The  overall  style  can  be  referred  to  as  yes/e7`77  mz.77z.Jig  ve7'77czce{/cz7'.    During
the  Great  Depression  a  change  occurred,  which  was  largely  a  function  of  a  lack  of capital,
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resources,  and  experienced  mine  labor.    Workmanship  tended  to  be  poor,  buildings  smaller,  a
high degree of salvaged materials used, and design and structural features based around available
materials.       Many   buildings   erected   during   the   Depression   and   the    1940s   often   appear
ramshackle,  crude,  battered,  arid  assembled  by  inexperienced  individuals.   Buildings  with  such
style can be described as Depress;.o7?-erc} 7#z.#j.7zg ver77czcej/czr.

Hardrock Mine Property Subtypes and Eligibility Guidelines

Pro|)ertv Subtw|)e : Shat.t Mine

jzesoz!rce  Desc7`z.z7/j.o77..  . Shaft  mines  were  operations  that  produced  ore  from  vertical  or
inclined  openings.   As historic resources,  small mines tend to be  slightly  different from
the  large  sites.    The  small  mines  are  simple,  limited  in  size,  and  may  have  featured
facilities  like  those  at  deep  prospect  operations.    The  presence  of an  ore  bin  or  sorting
house,  or the  evidence thereof,  can distinguish  a small mine  from  a deep  prospect.   The
large mines are extensive, have numerous features, and massive waste rock dumps.

In   all   cases,   companies   almost   always   arranged   the   critical   surface   plant
components around the shaft collar, and a hoisting system usually formed the core of the
surface plant.   The typical hoisting system included a mechanical hoist, a head frame, and
a boiler (associated with steam hoists).   Remnants of the hoisting system will be aligned
with the shaft, and they are usually within a platform or footprint of a hoist house or shaft
house.   If the mine relied on steam power, then evidence of a boiler will probably be near
the hoist foundation.

Figure 3.22:   The unidentified mine at Deadwood exemplifies a large and complex shaft operation.   The building in
the foreground with smokestack hous;s a boiler, and the tall structure behind encloses the mine's head frame and
steam hoisting system. Courtesy of the State Archives of South Dakota Historical Society.
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Figure 3.23:   Although gold mining dominated the Black Hills, a few regions yielded mica, as well.   Mica mining
relied on the same methods and facilities employed for gold.  The White Spar mica mine near Custer, is typical of
small to medium-sized shaft operations.  The building is characteristic of small shaft houses, enclosing a hoisting
aystem, steam boiler, blacksmith shop, and the headfrane under the cupola.  The building is an excellent example of
mining industry vernacular, designed for function and economy, probably in the field by the mining company.
Although the shaft house is unique to this mine, it is based on a general form common to the mining industry.
Courtesy of the U.S. Geological Survey, Sterret, D.B., 89.

A  hoist  house  or  shaft house  enclosed  the  hoisting  system  and  almost  always  a
shop.   The common surface plant also featured an ore bin or sorting house and possibly a
compressed air system.   At small mines,  air compressors were within the hoist house or
shaft house, while large mines often featured an independent compressor house.   The ore
bins  stood  on  the  flanks  of the  waste  rock  dump,  and  when  dismantled,  they  often
manifest as log piling or cribbing foundations.

Most  sites  are  archaeological  in  nature  because  the  machinery,  buildings,  and
other  materials  of  value  were  usually  salvaged  for  reuse.     The  process  was  usually
thorough  at  the  small  mines,   leaving  almost  exclusively  archaeological  features  and
artifacts.    Large  mines,  in  contrast,  occasionally  retain  ;  few  structures  and  machines,
altho'ugh  they  too  are  represented  primarily  by  archaeological  features.    Mines  can  be
preserved  and  possess  most  of their  surface  plant  components,  but  this  is  exceptional.
For a detailed list of common surface plant components, see the feature list below.

Resoz/J`ce  E/z.jrz.bJ./z.fy..    In  a  broad  sense,  hardrock  mines  were  important  on  a  statewide
level during two lengthy time periods spanning  1875 to around  1920, and from  1933  until
1942.   They were also important in specific regions during other times, depending on ore

type and local history.
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Hardrock  mines  were  important  on  a  statewide  level  from   1875  to  1880  as  a
foundation  for  South  Dakota's  mining  frontier.     After   1880,  mining  evolved  into  a

productive  industry  that  underwrote  the  economy,   drove  development,  and  attracted
settlement  and  business.    Although  production  declined  during  the  1900s,  mining  as  a
statewide   industry   remained   viable   until   around   1920.      Some   areas   such   as   Lead
continued to thrive afterward.   The industry resumed its broad significance in  1933 due to
a combination  of factors.   On  one hand,  President  Franklin Delano  Roosevelt  increased
the prices of gold and  silver to levels that interested both investors and local individuals.
On the  other hand,  the  unemployed perceived the  old  mines  as  sources  of income,  and
were  stimulated  by  the  price  increases.    Both  companies  and  individuals  then  worked
large and small mines alike until  1942.   At that time, mobilization for World War 11 drew
off materials and labor, and the Federal government outlawed gold mining.

Shaft  mines  are  a  common  resource  type,  and  most  sites  lack  structures  and
machinery because they were removed for reuse.   This should in no way be equated with
poor integrity.   Rather,  integrity refers to  a site's  ability to  clearly represent the historic
mining   operation,   as   well   as   the   overall   resource   type.       If  the   assemblage   of
archaeological features and artifacts is relatively complete, then a site retains integrity on
an  archaeological  level.    When  the  archaeological  evidence  clearly  reflects  the  mining
operation, the content o.f the surface plant, and time frame,  a shaft mine can represent its
own history,  as well as the overall resource type.   Integrity at least on an archaeological
level is required for eligibility.

Intact buildings, engineered structures, or machinery strengthen a site's eligibility
because these  are rare and  important examples.   If a shaft mine possesses the above but
has  been  otherwise  disturbed,  it  may  still  be  eligible.    The  buildings  and  engineered
aspects must,  however,  be  in their place of use, and the site complete enough to provide
physical context.

Many shaft mines have experienced decay and disturbance in a variety of forms,
and the  impacts to  a site's  integrity should be carefully assessed.   Natural decay such  as
heavy  erosion,   soil  creep,  and  revegetation  can  destroy  important  features  and  bury
others.    If the  shaft  collapses  into  a  large  subsidence  funnel  or  is  closed  with  invasive
methods,  key  features  are  often  lost.    Typically,  a  mine's  most  important  surface  plant
components  were  clustered  around  the  shaft.    Bulldozing,  property  development,  and
environmental remediation have a high potential to compromise integrity.

In   many   cases,   productive   mines   were   worked   periodically   during   different
periods of time.   Each successive operation left its own  imprint on a site, erasing aspects
of  earlier  occupation  and  altering  others.     Assessing  integrity  and  time frame  can  be
difficult  in  such  cases.    If a  site  retains  a  majority  of its  original  aspects,  even  on  an
archaeological  level, then the site retains  integrity relative to  its original time frame.   If a
subsequent operator added surface facilities, removed others, and left an otherwise heavy
imprint,  then  the   site  retains   integrity  relative  to   that  operation.     Overall,   sites  that
experienced  sequential  operations  can  be  representative  examples  of mines  that  were
worked multiple times.

jvREP  Crz./erJ.oJ? 4..    Shaft mines  are  often  associated  with historical trends and patterns
important on statewide and local  levels.   Several Areas  of Significance may be relevant,
and although reviewed below, they are explained in more detail in Chapter 2.
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Shaft   mines   that   date   between   1874   and   1885   participated   in   the   Area   of
Exp/orc}/J.odrse///eJ77e77f  as  anchors  for  the  mining  frontier.    The  mines  were  a  principal
reason behind the exploration, settlement, and development of industry in the Black Hills.

Shaft mines participated in the Areas of Com77eerce  and Eco77omz.cs' primarily on a
local  level.   The mining  companies  fostered  local  commercial  systems by paying wages
to  workers  and  consuming  high  volumes  of  goods.     The  productive  operations  also
contributed  to  local  economies  through  their  output,  and  by  attracting  investment  and
disbursing the funds.

In the Area of J77d#s'try, shaft mines were a foundation of the mining industry on a
cumulative  basis.    That  industry  was  a  significant  force  that  shaped  history  on  local,
statewide,  and  national  levels.   The  industry was  a major  employer,  fostered  commerce
on a broad scale, was a magnet for Euro-American settlement, and influenced politics and
government.   The industry also produced an enormous amount of gold, as well as silver
and industrial metals.

Shaft mines participated in the Area of socz.cz/ fJz.s/or)/ in several ways.   As places
of employment, the mines supported populations in areas that Euro-Americans may have
otherwise  overlooked.     In  so  doing,  the  mines  contributed  to  the  evolution  of  South
Dakota's   social   geography.      In   addition,   the   populations   possessed   a   demography
characteristic of Western mining.   Individuals were of varying backgrounds,  ethnicities,
education  levels,  and  socioeconomic  status.   The  boom  and  bust  inherent  in the  mining
industry,  including  the  shaft  operations,  required  the  workers  to  be  mobile,  and  they
spread  their  traditions  as  they  moved  about.     As  major  employers,   shaft  mines  also
contributed to the development of social classes.

NRf7P  Cr!./erz.o7i 8..    Shaft  mines  have  a potential  for  eligibility  under Criterion  8  if an
important person was associated with the site.   Some mines,  especially large complexes,
can   be   traced   to   important   individuals   such   as   engineers   and   managers.      If  the
significance   is   through   the   person's   presence   on-site   and   direct   participation   in
operations, then Criterion 8 applies.   If the association is through design and engineering,
then  Criterion C  applies.   The  individual's  role  in the  operation must be clearly defined,
and  a  brief biography  explaining  their  significance  provided.    An  important  person's
investment in a property or involvement with a company is too indirect an association for
Criterion  8.     The   individual   of  note   must  have  been   present  on-site   and  played  a
fundamental and direct role in its physical development.

NRf7P  Crz./erg.o#  C..     Sites  may  be  eligible  under  Criterion  C  if they  are  outstanding
examples of a typical  shaft mine.   Because most equipment and buildings were removed
when  a mine was  abandoned,  integrity  is  usually  on  an  a.rchaeological  level.   The  shaft,
hoisting  system,  blacksmith  shop,  and  other  facilities  should  be  represented  by  features
and  artifacts.    Intact  structures  and  equipment,  a  high  degree  of integrity,  or  character
defining  engineering  or  architectural  features   strengthen  a  site's  potential   eligibility.
Important   engineering   and   architectural   features   include   intact   buildings,   structures,
machinery, and shaft collars.   The E7zgz.77eerz.77g Area of Significance may be applicable to
shaft   mines.      They   often   exemplify   design   and   the   application   of  technology   and
engineering  specific  to  vertical  mine  workings  and  geological  conditions.    If buildings
still  stand,  then the Area of 4rcfoztec/z{re  may  apply.   Buildings  represent the  adaptation
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of design, materials, and construction methods typical of the mining industry, and to meet
the needs of shaft operations.

Shaft mines may be eligible under Criterion C  if they are contributing elements of
a  historic  mining  landscape.    Even  when  a  mine  appears  unimportant  as  an  individual
entity,   it   lnay   provide   context   or   belong   to   a   greater   body   of  nearby   resources
representing an area's history.

NRH:P CrJterz.o7t D..   Shaft mines may be eligible under NRf7P Crj`/erz`o7i D if they hold a
high    likelihood    of   yielding    important    information    upon    further   study.       Buried
archaeological  deposits. are  a  common  source  of information,  and  they  can  manifest  as
privy pits, thick boiler clinker dumps,  and refuse  layers  in waste rock dumps.   Deposits
amid  a  mine's  surface  plant  may  include  artifacts  capal]le  of  enhancing  our  current
understanding of workplace behavior, diet, and substance abuse.   If the workers lived on-
site,  residential  deposits  may  illuminate  the  currently  dim  portrait  of mine  workers  and
their lifestyle.

If a site possesses  structures and buildings,  detailed examination may reveal how
mining  companies  adapted  conventional  mining  architecture  and  engineering  to  South
Dakota's  industry.    Individual  systems  often  lend  themselves  to  detailed  studies,  and
examples include compressed air, steam, hoisting, and ore sorting.   A sound study should
compare the results with the conventions practiced in other Rocky Mountain states.

Accessible   and   intact   underground   workings   are   an   important   source   of
information because few formal studies have been carried out regarding the underground
work   environment,    engineering,    equipment,    and   practices.       Currently,    historical
references are the principal body of information that researchers rely on for studying the
above  aspects  of  mining.     Documentation  of  underground  workings  will  contribute
material fact to this arena of inquiry.

In  general,  large  and  complex  mine  sites  tend  to  possess  at  least  one  of the
information sources noted above and will qualify under Criterion D.   Small mine sites, on
the other hand,  are usually simple,  lack buried deposits of substance,  and no  longer have
structures, systems, or buildings.

Property Subtwpe : Tunnel Mine

Resoz{7`ce Defc;'j.z7/z.o#..    Tunnel mines,  like shaft mines, were usually company endeavors
that produced  ore.   The. difference between the two types  of mines,  however,  is that the
company drove a horizontal tunnel to work an ore body.   In general, a tunnel was  larger
than 3 by 6 feet in-the-clear to accommodate traffic and mine utilities.  Companies almost
always arranged critical surface plant components around the turmel portal.   Large tunnel
mines  possessed  complex,  mechanized  surface  plants  with  multiple  structures,  while
small operations were  simple and may have featured similar facilities to those erected at
deep prospects.   The presence of an ore bin or sorting house, or the evidence thereof, can
distinguish a mine from a deep prospect.

As  historic  resources,  small  mines  tend  to  be  slightly  different  from  the  large
sites.   In both cases, most are archaeological  in nature because the machinery, buildings,
and  other materials  of value  were  usually  salvaged  for  reuse.   The process  was  usually
thorough  at  the  small  mines,   leaving  almost  exclusively  archaeological  features  and
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artifacts.    Large  mines,  in  contrast,  occasionally  retain  a  few  structures  and  machines,
although  they  too  are  represented  primarily  by  archaeological  features.    Mines  can  be

preserved and possess most of their surface plant components, but this is exceptional.
The  small  mines  are  limited  in  size,  while  the  large  sites  are  extensive,  have

numerous features, and massive waste rock dumps.  The features representing the surface
plant  are  clustered  around  the  tunnel,  and  ancillary  facilities  may  be  farther  away,    A
tunnel  house  often  enclosed  the  shop  and  compressed  air  system,  if the  mine  had  one.
The tunnel house may be represented by a platform or footprint at the tunnel portal, and it
will  probably  feature  evidence  of the  shop.    A  foundation  for  a  compressor  may  lie
within, as well.   If the machinery was powered by steam power, then evidence of a boiler
will   probably   be   on   the   tunnel   house   platform.      Large   mines   often   featured   an
independent  compressor  house  that  also  enclosed  the  boiler.    Most  mines  also  had  ore
bins  on  the  flanks  of the  waste  rock  dump,  and  they  often  manifest  as  log  piling  or
cribbing  foundations  when  dismantled.     For  a  detailed  list  of  common  surface  plant
components, see the feature list below.

jzefoorce  I/z.I?J.bz./I.n/..    In  a  broad  sense,  hardrock  mines .were  important  on  a  statewide
level during two lengthy time periods spanning  1874 to around  1920, and from  1933 until
1942.   They were also important in specific regions during other times, depending on ore
type and local history.

Hardrock  mines  were  important  on  a  statewide  level  from   1874  to   1880  as  a
foundation  for  South  Dakota's  mining  frontier.     After   1880,  mining  evolved  into  a
productive  industry  that  underwrote  the  economy,   drove  development,   and  attracted
settlement  and  business.    Although  production  declined  during the  1900s,  mining  as  a
statewide   industry  remained  viable  until   around   1920..     Some   areas,   such   as  Lead,
continued to thrive afterward.  The industry resumed its broad significance in  1933 due to
a combination of factors.   On one hand, President Franklin Delano Roosevelt increased
the prices of gold and silver to  levels that interested both investors and local  individuals.
On the other hand,  the unemployed  perceived the  old  mines  as  sources  of income,  and
were  stimulated  by  the  price  increases.    Both  companies  and  individuals  then  worked
large and small mines alike until  1942.   At that time, mobilization for World War 11 drew
off materials and labor, and the Federal government outlawed gold mining.

Tunnel mines  are a common resource type,  and most sites tend to  be  incomplete
and retain  limited  integrity.   The absence of structures  and  machinery  should  in  no  way
be  equated  with  poor  integrity.     Rather,   integrity  refers  to  a  site's  ability  to  clearly
represent the historic mining operation,  as well  as the  overall resource type.   Most mine
sites  lack  structures  and  machinery  because  they  were  removed  for  reuse,  but  distinct
archaeological  evidence  can  remain.    If the  assemblage  of archaeological  features  and
artifacts  is  relatively  complete,  then  a  site  retains  integrity  on  an  archaeological  level.
When the archaeological evidence clearly reflects the minihg operation, the content of the
surface plant,  and time frame, a tunnel mine can represent its own history,  as well as the
overall   resource  type.     Integrity  at  least  on   an   archaeological   level   is   required   for
eligibility.

Intact buildings, engineered structures, or machinery strengthen a site's eligibility
because these are rare and important examples.   If a tunnel mine possesses the above but
has  been  otherwise  disturbed,  it may  still  be eligible because  surviving  architecture  and
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engineered aspects are significant.   The buildings and engineered aspects must, however,
be in their place of use, and the site complete enough to provide physical context.

Many tunnel mines have experienced decay and disturbance in a variety of forms,
and the  impacts to  a site's  integrity should be carefully  assessed.   Natural decay such  as
heavy  erosion,   soil  creep,  and  revegetation  can  destroy  important  features  and  bury
others.     If  the  tunnel   is  closed  with  invasive  methods,   key  features  are  often  lost.
Typically,  a  tunnel  mine's  most  important  surface  plant  components  were  clustered
around   the   tunnel   portal.       Bulldozing,   property   development,   and   environmental
remediation also have a.high potential to compromise integrity.

In   many   cases,   productive   mines   were   worked   periodically   during   different
periods of time.   Each successive operation left its own imprint on a site, erasing aspects
of  earlier  occupation  and  altering  others.     Assessing  integrity  and  time frame  can  be
difficult  in  such  cases.    If a  site  retains  a  majority  of its  original  aspects,  even  on  an
archaeological level, then the  site retains  integrity relative to  its original timefi.anie.   If a
subsequent operator added surface facilities, removed others, and left an otherwise heavy
imprint,  then  the  site  retains  integrity  relative  to  that  operation.     Overall,  sites  that
experienced  sequential .operations  can  be  representative  examples  of mines  that  were
worked multiple times.

NRfz:P C7`z.fe7'z.o72 4..   Tunnel mines are often associated with historical trends and patterns
important on statewide and local  levels.   Several Areas  of Significance may be relevant,
and although reviewed below, the Areas are explained in more detail in Chapter 2.

Tunnel  mines  that  date  between   1874   and   1885   participated   in  the  Area  of
Exp/orcz/z.o77/Seff/eJ77e77/  as  anchors  for  the  mining  frontier.    The  mines  were  a  principal
reason behind the exploration, settlement, and development of industry in the Black Hills.

Tunnel mines participated in the Areas of Co77e"erce  and Eco72o;7€z.cs primarily on
a local level.   The mining companies fostered local commercial systems by paying wages
to  workers  and  consuming  high  volumes  of  goods.     The  productive  operations  also
contributed  to  local  economies  through  their  output,  and  by  attracting  investment  and
disbursing the funds.

In the Area of J#c7c4s/r);, tunnel mines were a foundation of the mining industry on
a  cumulative  basis.    That  industry  was  a  significant  force  that  shaped  history  on  local,
statewide,  and  national  levels.   The  industry was  a major  employer,  fostered  commerce
on a broad scale, was a inagnet for Euro-American settlement, and influenced politics and
government.   The  industry  also produced an enormous  amount of gold,  as well as  silver
and industrial metals.

Tunnel  mines  participated  in  the  Area  of Socz.cz/  frz.sfory  in  several  ways.    As

places  of employment,  the  mines  supported  populations  in  areas  that  Euro-Americans
may  have  otherwise  overlooked.   In  so  doing,  the  mines  contributed to the  evolution  of
South Dakota's  social  geography.   In addition,  the populations  possessed  a demography
characteristic  of Western mining.   Individuals  were  of varying backgrounds,  ethnicities,
education  levels,  and  sdcioeconomic  status.   The  boom  and  bust  inherent  in the  mining
industry,  including  the  tunnel  operations,  required  the  workers  to  be  mobile,  and  they
spread  their  traditions  as  they  moved  about.    As  major  employers,  tunnel  mines  also
contributed to the development of social classes.
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IVRIZP  CJ`z.ferz.o77 8..   Tunnel  mines have a potential  for eligibility under Criterion  8  if an
important person was associated with the site.   Some mines,  especially large complexes,
often  can  be  traced  to  important  individuals  such  as  engineers  and  managers.    If the
signiflcance    is   through   the   person's   presence   on-site   and   direct   participation   in
operations, then Criterion 8 applies.   If the association is through design and engineering,
then  Criterion C  applies.   The  individual's role  in the operation must be clearly deflned,
and  a  brief biography  explaining  their  significance  provided.    An  important  person's
investment in a property or involvement with a company is too indirect an association for
Criterion  a.     The   individual   of  note  must  have  been.present  on-site  and  played   a
fundamental and direct role in its physical development.

IVRIZ:P  CJ'z./e7`z.o77  C,.     Sites  may  be  eligible  under  Criterion  C   if they  are  outstanding
examples of a typical tunnel mine.  Because most equipment and buildings were removed
when a mine was abandoned,  integrity is usually on an archaeological level.   The tunnel,
blacksmith  shop,  ore  bin,  and  other  facilities  should  be  represented  by  features  and
artifacts.  Intact structures and equipment, a high degree of integrity, or character deflning
engineering  or  architectural  features  strengthen  a  site's  potential  eligibility.    Important
engineering and architectural features include intact buildings,  structures, machinery, and
tunnel portals.   The E7tgz.77eerz.77g Area of Significance may be applicable to tunnel mines.
They often exemplify design and the application of technology and engineering speciflc
to the development of ore formations through horizontal tunnels.   If buildings still stand,
then the Area of ,4rcfez.fec/#re  may  apply.   Buildings  represent the  adaptation  of desi'gn,
materials, and construction methods typical of the mining industry, and to meet the needs
of tunnel operations.

Tunnel mines may be eligible under Criterion C  if they are contributing elements
of a historic mining landscape.   Even when a mine appeals unimportant as an individual
entity,   it   may   provide   context   or   belong   to   a   greater   body   of  nearby   resources
representing an area' s history.

NRHP  C7'z.ferz.o77 D..   Tunnel mines may be eligible under IVRI7P Crz.fe7'z.o77 D if they hold
a   high   likelihood   of  yielding   important   information   upon   further   study.      Buried
archaeological  deposits  are  a  common  source  of information,  and  they  can  manifest  as

privy  pits,  thick boiler clinker dumps,  and refuse  layers  in waste rock dumps.   Deposits
amid a mine's surface plant area may include artifacts capable of enhancing our current
understanding of workplace behavior, diet, and substance abuse.   If the workers lived on-
site,  residential  deposits  may  illuminate  the  currently  dim  portrait  of mine  workers  and
their lifestyle.

If a site possesses structures and buildings,  detailed examination may reveal  how
mining  companies  adapted  conventional  mining  architecture  and  engineering  to  South
Dakota's  industry.    Individual  systems  often  lend  themselves  to  detailed  studies,  and
examples  include  compressed  air,  steam,  ventilation,  and  ore  sorting.    A  sound  study
should compare the results with the conventions in other Rocky Mountain states.

Accessible   and    intact   underground   workings    are    an    important    source    of
information because few formal studies have been carried out regarding the underground
work    environment,    engineering,    equipment,    and    practices.        Currently,    historical
references  are the principal  body of information that researchers rely on  for studying the
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above   aspects  of  mining.     Documentation  of  underground  workings  will  contribute
material fact to this arena of inquiry.

In  general,  large  and  complex  mine  sites  tend  to  possess  at  least  one  of the
information sources noted above and will qualify under Criterion D.   Small mine sites, on
the other hand,  are usually simple,  lack buried deposits of substance,  and no longer have
structures, systems, or buildings.

Features Common to Hardrock Mine Resources

Mine  sites  can possess  an  array  of archaeological,  engineering,  and architectural
features representing the  surface  plant.   To  help  researchers  identify  and  understand the
features,  their types  are  listed  below  according to  the  common  systems that  comprised
surface  plants.     Because  mines  shared  many  of the  same  facilities  as  prospects,  the
features  in  common  are  not  repeated  below.     Instead,  the  researcher  should  review
Prospect Site Feature Types for complete context.

General Feature Types

f4Ldizi   An  adit  was  a  horizontal  opening  usually  less  than  3  by  6  feet  in-the-clear  (interior  dimeusious),
while  tunnels  were  larger.    Collapsed  adits  manifest  as  linear  areas  of subsidence  similar  to  trenches.
Waste rock should be nearby.
Bc{j/cJj77g P/czrfor"..   A  flat  area upon which  a building  of uncertain function  stood.   The type  of building
may be determined through artifact analysis.
Crfbbf;7g;    A  latticework  of logs  usually  intended  to  be  filled  with waste  rock  or  earth.    Some  cribbing
structures served as retaining walls for platforms and waste rock dumps, while others were foundations for
structures.
E)fz7/osJves A4czgczzj.#c..   Organized mining outfits erected magazines to store explosives away  from a mine's
surface plant.   Many  magazines were dugouts,  some were  stout stone structures,  and others were no more
than small sheds much like doghouses.
fJoj.s/ fJoz{se..   See Prospect Feature Types above.
Hoist House Plot_fiorm..   See Prospect Pea."re Types a.hove.
fJoj.£j fJoz4se Rwz.#..   See Prospect Feature Types al>ove.
A4czcAz.#e Fo##dcz#.o#..   A generic term used for a foundation that anchored an unknown type of machine.   If
the  machine  type  is  known,  specify.    Machine  foundations  feature  anchor  bolts  and  can  be  of timber,
masony, or concrete.
A4j#e rrczcA.   A rail line that facilitated the movement of ore cars around a mine.
Adz.#e  rrczcA  J2em#czut..    When  a  rail  line  was  dismantled,  workers  often  left  ties,  impressions  from  ties,

portions of rails, and the rail bed.
Pipe/f#er    An  assembly  of pipes  usually  intended  to  carry  water.   Pipelines  should  not be  confused with
compressed air mains, which extended from a compressor into the underground workings.
Pz.z7e/I.#e J{em#cz#/..   When disassembled, pipelines left evidence such as linear depressions, series of footers,
and lengths of pipe.
£z:Z!!]±;   Most  mines  of substance  featured  a privy  for  the  crew's  personal  use.    Privies  usually  are  small
frame buildings with a door in the front and a bench inside with one or several cutouts for toilet seats.   The
buildings were vernacular in construction and stood on foundations of logs, lumber, or rocks over a pit.
Privy Pfrr   A privy pit was the waste receptacle underneath a`privy building.   When a pit was full, workers
relocated  the  building,  sometimes threw  refuse  into  the  depression,  and  covered  it with  a cab  of eath  or
waste rock.   Pits tend to manifest today as depressions less than 5  feet in diameter,  often with artifacts and
other materials in their walls and bottoms.
J2efroe Dcfmz7..   A collection of discarded hardware, structural materials, and other items.

geed   Mines  required  roads  so  wagons  or  trucks  could  deliver  supplies  and  haul  off ore.    Roads  were
usually at least 8 feet wide.
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£4gfi   A vertical  or  inclined mine  opening usually  4 by  8  feet in-the-clear (interior dimensions)  or  larger.
Most  shafts  at mines  were  divided  into  compartments.   The  largest was  the Ao!.s/I.77g co7"pcz7-/me#/  and the
smaller,  usually  less  than  3  feet  wide,  was  the  zf/i/z.ty  compcar/me#/.    Highly  productive  mines  may  have
featured  shafts with two  hoisting compartments  and  one utility  compartment.   Evidence of a double-drum
hoist  should  be  associated  with  a  three-compartment  shaft.     Collapsed  shafts   manifest  as   furmels   of
subsidence.
Sha# f7oase..    A  shaft house was  a large  building that enclosed the  shaft  collar,  the  hoisting  system,  and
usually  a shop.   Large shaft houses may  have  also encompassed an  air compressor.   Mine tracks extended
away from the shaft and passed out of the building.

Like typical  mine buildings,  shaft houses were vernacular  in  design  and  construction.   They  had
no  recognized  architectural  style,  were  assembled  from  availalble  in.aterials,  and  were  built  for  function.
Although  each  was  unique,  they  were  based  on  a  handful  of forms  conventional  to  the  mining  industry.
The  most  basic  was  rectangular   in  footprint  with   a  front-gabled  or  shed  roof  and   a  cupola  for  the
head frame.   Large shaft houses  may  have been L-shaped,  cross  in plan,  or possessed  multiple extensions.
The roof was highest over the head frame and sloped down toward the hoist.   Logs were commonly used for
small buildings prior to  1890, and lumber for large shaft houses as early as  1880.
S%cz# Hoz#e  P/cziform..    Shaft  houses  usually  stood  on  leveled  platforms  of eath  or  waste  rock.    When
dismantled,   shaft  houses   left  distinct  footprints   surrounding  evidence  of  the  hoist,  boiler,   and  shop.
Differences  in soil types  and consistencies  can reflect  a shaft house's  footprint.   Large shaft houses  often
stood on rock foundations that can define the structure's perimeter.
Sfecz# f7:o24fe fzz{z.#..   The collapsed remains of a shaft house.

Figure 3.24:   Shaft houses enclosed the shaft collar, head frame, hoist, power system, and usually the blacksmith
shop.  The shaft house in the profile also features a Cornish pump and steam engine.   Source: International Textbook
Company,1899, A43:3.
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Figure 3.25:   After shaft houses were outlawed during the  1910s, mining companies erected hoist houses to enclose
critical facilities.   In this exanple dating to the 1930s, the left roofline features an angled cupola for the hoist cable,
which ascended to a head frame left and out of view.   Source: Eric Twitty.

Figure 3.27:   The plan view at right
depicts a typical concrete foundation for
a ventilation blower and its drive motor.
Source: Eric Twirty.

Figure 3.26:   At left is a common
ventilation blower used to force fresh air
underground.  Ducting was fastened to
the nozzle, and a belt turned the
machine.   Source: International Text
Book Company,  1899, A41 : 146.
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££g!£ei   Prior  to  the  1920s,  mining  companies  relied  on  draft  animals  for  both  underground  and  surface
transportation.    The  companies  erected  stables  to  house  the  aninals;  and  the  buildings  were  often  crude,
low,  and  erected  on  poorly  leveled  ground.    Distinguishing  characteristics  include  wide  doorways,  feed
mangers, and oat boxes.
SJc7b/e Rzfz.#..   The collapsed remnants of a stable.
rz.mber  Dresfj77e.  SfczJjo#..     Timber  dressing  stations  were  work  areas  where  miners  reduced   logs   into
timbers for underground support.   Most stations were outdoors near the mine opening,  and they tend to be
represented by collections of raw logs and numerous cut wood scraps.   Some were within the shaft house or
turmel house.
rjmber  S/ocfroj/e..     Mining  companies  often  stockpiled  support  timbers  near  the  mine  opening.     Mine
timbers are usually 4 to 6 feet long and notched at both ends.
rres//e..   A  frame structure that supported a mine track, walkway,  or pipeline.   The most common trestles
were short, perched on the shoulder of a waste rock dump, and supported a dead-end rail spur for emptying
ore cars.   A trestle's structural components included vertical piers or pilings, horizontal stringers, and plank
decking.
rrej'//e j3em#cz73J..   When dismantled,  trestles  usually  left a series  of pilings,  individual posts, and  stringers.
Most were logs.
7.2frzne/..    A  tunnel  was  a  horizontal  entry  underground  3  by  6  feet  in-the-clear  (interior  dimensions)  or
larger.     Collapsed   tunnels   often  manifest   as   linear   areas   of  subsidence,   possibly   with   pipes   or  rails

projecting outward.
rz/##e/ f7ocfse..    A  turmel  house  was  a  building that  enclosed  the  tunnel  portal,  a  shop,  and  a ventilation
blower.    A  mine  track,  and  sometimes  a  trench  or  flume  to  divert  drainage  water,  passed  through  the
building.  Large tunnel houses may have also encompassed an air compressor and timber dressing station.

Like other mine buildings, tunnel houses were vernacular in design and construction.  They had no
recognized  architectural   style,  were  assembled  from   available  materials,   and  were  built  for  function.
Although  each  was  unique,  they  were  based  on  a handful  of forms  conventional  to  the  mining  industry.
The most basic was a rectangular footprint with a gatled or shed roof.   Large tunnel houses may have been
L-shaped  or possessed  several  extensions  for  the  shop  and  machinery.    In  general,  logs  were  commonly
used prior to  1890, and lumber as early as  1880.
r###e/ ffo#sc  P/o#orw..    Tunnel  houses  commonly  stood  on  cut-and-fill  platforms  graded  at  the  turmel
portal.    Large  versions  often  had  rock  or  concrete  foundations.    The  platform  or  foundation,  as  well  as
differences  in  soil  types  and  consistencies,  can  reflect  the  building's  footprint.    Artifacts  and  machine
foundations can reveal the types of facilities that the building enclosed.
r###e/ fJo#se jictj#..   The collapsed remains of a tunnel house.
I/!j/jn/ Po/er   A pole that supported an electrical or communication line.
ye##./cz#.o77 B/ower..   Many mining operations employed ventilation blowers to force fresh air underground.
They  usually  located  the  blower  adjacent  to  the  mine  opening  and  an  assemblage  of ventilation  tubes
carried the  air underground.   Two  types  of blowers  proved  popular.   The prape//er/tz# was  similar to  an
enlarged  household  fan  and  was  encased  in  a  sheet  iron  shroud  with  a  port  for  ventilation  tubes.    The
ce#at¢grz/ a/ower, by far the most popular, can be subdivided into two categories.   The first was boxy and
featured a ring of vanes in a sheet iron shroud,  and the second was  curvaceous, thin, and encased in  a cast
iron shroud.   Large blowers had to be anchored to foundations, and as most were belt-driven, they featured
an adjacent motor or stean engine.

yer#/c#jo# B/oty_er Fownczof}oz!_i   Large blowers were anchored to  simple foundations usually  consisting of
timbers  embedded  in the ground  adjacent to  the mine opening.   The  foundations tend to be  3  by 4 feet in
area or  less  and  feature  four  anchor  bolts.    A  motor  or  small  steam  engine  that powered  the  blower was
usually bolted to an adjacent foundation.

Compressed Air System Feature Types

4!r fompreJJo.ri   An  air compressor was  a machine that compressed  air to  power rockdrills  underground.
Mining  companies  employed  a  variety  of types  that  rose  and  fell  in  popularity  between  the  1870s  and
1940s.   The types  are noted  below  in  chronological  order.   Most compressors predating  1900 were steam-
driven,  and  in  later  years  they  were  often  belted  to  electric  motors  or  gasoline  engines.    Nearly  all  belt~
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driven  compressors  featured  a  motor  directly  aligned  with  the  flywheel.     As  a  general  rule,  existing
compressors are rare and important engineering features.

Strczjgfe/-/j.#e  s/eczm  compressors  were  the  earliest  and  simplest  type,  and  they  were  introduced
during  the   1870s  and  fell  out  of favor  by  the  1910s.    Most  straight-line  steam  compressors  featured  a
compression cylinder at one  end, and a steam cylinder and flywheel at the opposite end.   The components
were integral with  or assembled to  a large cast iron bedy  bolted to  a foundation.   Small units were 2 feet
wide  and 7  feet long.   Large units were up to 5  feet wide and  14 feet long,  and often featured an outboard
flywheel bearing mounted to a separate pylon.

Dc/p/eJ¥ a/eczm  compressors produced  a greater volume of air for large mining operations.   Those

predating  1900 were basically parallel straight-line units  shafted to a common flywheel in between.   Some
models  featured  one  small  and  one  large  compression  eylinder  that  provided  compound  compression.
These  machines  ranged  in  size  from  7  by  14  feet  up  to  17  by  35  feet  in  area.    During  the  late  l890s,
manufacturers  introduced  a  compact  unit with  a flywheel  near  center  and the  components  bolted to  a U-
shaped cast iron bedplate.   Sizes ranged from 5 by 8 to  17 by 38 feet in area.

Sirczi.g¢/-/z.#e  be//-cfrz.ve#  c.ompressorF relied on  an electric motor for power, transferred via a belt.
Models  predating  1910 were similar to their steam-driven brethren,  except they  featured a broad flywheel
for  the  belt.    The  early  units  were  never  popular,  but  some  mining  companies  with  electric  power  used
them.   A  small model  saw heavy  use from the  1910s  into the  1940s where  air needs were  limited.   These
units ranged  in size from 2 by  5  feet to 4 by  9  feet in area.   Researchers  are likely to  encounter the small
belt-driven compressors at mines active during the 1920s or later.

The  dip/ex  be/f-cdrz.ve#  comp;'essor may  have been the  most widely  used  model  from  the  1910s
tthrough the  1950s.   The  machine was  U-shaped  and featured  compression  eylinders  on the  outside  and  a
flywheel  near  center.   A  belt passed  around  the  flywheel  to  a motor  anchored  at the  open  end  of the  U.
Machinery  manufacturers  introduced the  model  during the  late  1890s,  and  because it required  a motor,  it
saw little use until electricity was availal)le.   Most range in size from 5 by 6 feet to  10 by  14 feet in area.

The pciro/ec4m compressor was introduced during the late  1890s as an alternative to steam models.
The  type  consisted  of  a  straight-line  compression  cylinder  shafted  to  a  petroleum  engine.     Sizes  were
similar  to  the  small  belt-driven  compressors.    The  machines  were  popular  at  remote  mines  between  the
1910s and 1930s because they ran on gasoline, which was easier to haul than a boiler and its fuel.

The wp;1.gfe/ compressor featured two vertical compression cylinders bolted to a subfrane.   These
machines  were usually  powered  either by  a gasoline engine or motor,  and were rarely  larger than  several
feet  in  area.    Like  the  petroleum  compressors,  upright  models  saw  popularity  at  small,  remote  mines
between the  1910s and  1930s.

The   y-c)//j.#der  comp7.essor,  introduced  during  the   1930s,  was  based  on  the  mechanics  of the
automobile  engine.   V-cylinder compressors featured a crankcase,  several  cylinders  on top,  and  a radiator
to  dissipate  heat.    Small  units possessed only  several  cylinders  while  large  models  had up  to twelve,  and
most were belt-driven.
4z.r Co"z7rcssor Fozt#c*czfz.o#..   Because of their great weight and powerful motion, air compressors had to  be
anchored  to  solid  foundations.     Compressors  were  usually  removed  when  a  mine  closed,   leaving  the
foundation as the  only  evidence  of the  apparatus.   Workers  often  constructed timber foundations  for small
compressors and used either rock or brick masonry, or concrete, for large models.   Based on a foundation's
footprint, the researcher can often determine the exact type of compressor.

Sirczj.gfe/-/z.#e  a/eczm  compres5'ors were  usually  anchored to  foundations with  a rectangular footprint
and  a  flat  surface  studded  with two  rows  of anchor  bolts.    In  general,  workers  bolted some  machines  less
than  12  feet  long  to  timber  foundations,  and  otherwise  used  masonry  or  concrete.    Foundations  for  large
compressors  often  featured. individual  blocks  for  the  steam  and  compression  cylinders,  and  a  separate

pedestal  for  an  outboard  flywheel  bearing.    Of note,  foundations  for  straight-line  compressors  can  appear
similar to those for steam engines, which were heavily employed at concentration mills.

Foundations for ditp/ex sfeczm c.ompressorF manufactured between the  1870s and  1890s consist of a

pair of elongated pads  several  feet apart.   Workers  almost always  used masonry  or concrete,  and both pads
will  feature  a  symmetrical  arrangement  of anchor  bolts.    Foundations  for  large  machines  often  featured
individual stone blocks for the steam and compression cylinders, and the flywheel, which rotated in the gap
between.   Pipes  for the steam and compressed air may project out of the ground  adjacent to the foundation.
The   smaller,   compact   duplex   compressors   introduced   during   the   late   1890s   were   bolted   to   distinct
foundations that are U-shaped, slightly rectangular, and several feet high.
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S/rczjg¢/-/z.#e  be//-c7rJ.ve# compressor foundations  are  similar to  those  for steam~driven  versions  but
often  feature  a  separate  pylon  at  one  end  for  the  flywheel's  outbbard  bearing.     A  second,  rectangular
foundation  for  the  drive  motor,  usually  3   by  3   feet  in  area  or  less,   should  be  aligned  with  the  pylon.
Compact  dctp/ex  be/f-drz.ve#  compressors  were  bolted  to  the  same  U-shaped  foundations  as  their  steam-
driven cousins.   A small, rectangular foundation for the drive motor should be directly aligned with the open
end  of the  U.    Due  to  severe  vibrations,  pe/ro/e#m  compressors  were  usually  bolted  to  stout  concrete
foundations often several feet high.  The foundation is almost always rectangular, several feet wide, less than
9  feet  long,  and  features  two  rows  of anchor  bolts.    Upr7.gfeJ  compresjiors,  small  in  size,  could  have  been
bolted  to  either  timber  or  concrete  foundations  rectangular  in  footprint.    A  pad  for  the  engine  or  motor
should  be  adjacent.    Foundations  for  y-c}//I.#cJer  co;77pressorf  tend  to  be  distinct  and  feature  an  adjacent
mount  for  a motor  or  engine.    Compressors  with  several  cylinders  were  bolted  to  rectangular  foundations
between 3 by 3  and 4 by 5 feet in area.   The foundations for machines with numerous cylinders were several
feet wide and up to  10  feet long.   Workers often constructed the foundations with a series of closely spaced
timbers on an underlying concrete pad or buried timber footers.

Figure 3.28:   The line drawing depicts a
straight-line steam compressor that
provided tvyo stages of compression.
One compression cylinder is at right,
another is at center, and the steam drive
cylinder is at left.  The flywheels
imparted momentum to the machine.
Source: International Textbook
Company,1899, A20:32.

Figure 3.29:   The plan view depicts foundations for straight-line compressors.   Source: Twitry, 2002:145.
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Figure 3.30:   The plan view shows a typical

pre-1910 duplex steam compressor.   The
compression cylinders are at top, the steam
drive cylinders are at center, and the flywheel
is at bottom.   Source: Ingersoll Rock Drill
Company,1887:34.

Figure 3.31 :   The plan view below portrays
two common foundations for duplex steam
compressors.  The foundation at right was
for a machine like the one in Figure 3.22,
and the foundation at left anchored a
compressor with compound action.
Source: Twitty, 2002: 108.
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Figure 3.32:   During the 1890s, the above form of duplex compressor became popular.   Originally, these machines
were powered by steam, and by the l900s, some were also belted to motors where electricity was available.   Source:
Rand Drill Company,1904:12.

Figure 3.33:   Compact duplex compressors were mounted to foundations like those in the above plan view.   The
foundation at left anchored a steam-powered unit, and the one at right was for a belted version, which became

popular by the  1910s.   Source: Twitty, 2002:109.
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Figure 3.34:   The illustration at left is a plan view
for a V-cylinder compressor foundation (see
Figure 3.35).   Timber footers are embedded in a
concrete rectangle around 3 by 4 feet in area.
Source: Erie Twitty.
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Figure  3.35:    The  V-cylinder  compressor,  similar to  a  large  engine,  became  one  of the  most popular  compressor
types during the  1930s.  Note the foundation.   Source: Twirty, 2002:274.

Figure 3.36:   The profile illustrates
the type of small, belted compressor
popular between the  1910s and
1940s.   The plan view shows the
foundation, which features mounts
for the compressor and motor.
Source: Erie Twitty.

Co"z7ressed Az.r A4czz.#..   A pipeline that carried air from a compressor into the underground workings.
Co"z?reJsor fJoure..   Limited primarily to large mines, a compressor houses enclosed an air compressor and
its  receiving tank.   If the  compressor was  steam-driven, then the building also  usually  enclosed the boiler.
The buildings were vernacular in design and appearance.
Compressor fJoefse  P/czrform..    Compressor houses  stood  on platforms  graded  with waste rock or cut-and-
fill  methods.   The  platform  should  feature a compressor foundation,  a motor mount or boiler setting ruin,
and an artifact assemblage consisting of machine parts and pipe fittings.
Comz7res'sor fJo#5.e J3#z.#..   The collapsed remains of a compressor house.
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Hoisting System Feature Types

fJeczczfi"me..     Mining  operations   erected  four  general  types   of  head frames   to   meet  the  needs   of  ore

production.   The first is an enlarged version of the two-post gallows discussed above with Prospect Shafts.
The second was  a/oa# posz cferrz.ck consisting of four posts joined with  cross-braces  and  diagonal  beams,
all supported by two backbraces.   The third is the fir pos! der;1.ck, which featured six posts instead of four.
The  last  is  a  large A/czme.   Production-class  head frames  were  more than  30  feet high  and  stood  on  well-
built foundations.
fJeoczfrcz"e  Fozf77de/Jo77..     Production-class  head frames  required  solid  foundations  surrounding  the  shaft.
The foundations were usually  buried with waste rock ballast for stability  and hence were embedded  in  the

ground.    Several  structures  were  common.    One  was  a  squat  timber  frame,  and  the  other  was  carefully
leveled  log  cribbing.    Concrete  was  occasionally  used.    The  head frame  was  fastened  to  timber  footers
extending toward the hoist.  The foundation's length usually equaled the headframe's height.
fJeczczfrczme j2#j7z..   The collapsed remnants of a headframe.

Egj±Z;     Companies   almost   always   employed   power  hoists   at  shaft  mines  to   meet  the   needs   of  ore
production.   At small mines, the companies installed the same types and sizes of hoists as discussed al.ove
with  prospects.    However,  moderate  and  large-scale  operations  sought  machines  that  could  raise  more
tonnages from greater depths.

S!.;7g/e-c*.ctm  s!ecz"   models  were  the  most  common  hoists   until  the   1910s,  when  s;.#g/e-chum
e/ecfrz.c units became popular.   Production-class models ranged in size from 6 by  6  feet to  around  11  by  12
feet in area.

Dj7`cc/-c*.;.ve  sj#g/e-c#.zcm  feojsfLs  were  installed  by   some  well{apitalized  companies  because  of
their superior power and depth capacity.   These hoists consisted of two parallel steam cylinders at one end,
a large  cable  drum  at the  other end,  and heavy  drive  rods  to  turn the  drum.   Linkages  for  a power-assist
clutch and brake were in a pit near center.  Because of their rarity, few of these hoists survive today.

Doe{b/e-cfrom   ffecz"   feoz.s/a   were   used   to   operate   two   hoisting   vehicles   in   balance.      These

apparatuses can be divided into two classes, both of which were employed for heavy production.   The first
is  a  doctb/e-c*.zfm  geczred  s/eczffl  feoisf,  which  featured  a  power  train  similar  to  the  single-drum  version
described with  prospects.    By  the  1910s,  models  with  separate  electric  motors  became  popular,  and  they
were krrown as double-drum geared electric hoists .

The   second   is   the   c7z.recf-c*.jve   doc{b/e-c#.c¢m   sJeczm   feoisf.      These   hoists   were   enormous   and
complex,  and  were  hallmarks  of heavy  production.     They  consisted  of two  powerful  steam  cylinders
flanking  a  pair  of large  cable  drums.    Heavy  drive  rods  supported  by  intermediate  bearings  turned  the
drums.   Due to their great weight, the working components had to be bolted to massive stone blocks.   Deep
wells  between  the  blocks  provided  clearance  for the  drums,  as well  as  cylinders  for a power-assist clutch
and brakes.   When the era of steam ended during the  1910s, these titanic hoists, between  18  by 25  and 30
by 40 feet in area, became obsolete.
ffojs.f Fow#czlczfz.o#..   Few shaft mines retain their hoists today and  instead  feature only the foundations.   The
researcher can often determine a type of hoist based on the foundation footprint.

Foundations tor production-class single-drum steam  hoists  and single-drum  electric  hoists tend to
be  slightly  rectangular and  flat,  feature  at least six anchor bolts  around the outside,  and usually  consist of
concrete or masonry.   Some foundations greater than 8 by  8 feet in area may feature a depressed center for
the cable drum.

Dz.7`ecf-cfrjve  sz.#g/e-cha"  Aoz.sis  were  usually  bolted  to  complex  foundations  that  anchored  the
machines'  individual components.   The typical foundation usually consists of two parallel masonry footers
capped with dressed sandstone or granite blocks.  The blocks toward the rear supported the steam eylinders,
the  blocks toward the  front supported the  cable  dmm's  bearings,  and  all  feature heavy  anchor bolts.   The
power-assist cylinders for the clutch and brake were anchored to small bolts between the footers.   Usually,

:tge%g|etpip:ep&:9jectoutofthe8roundnearthefoundation'srear.Foundationsarerarelylargerthan|4by
Foundations  for dowb/e-drz" gecarecz S/eczm  feoz.s/s tend  to  be elongated but oriented  90  degrees  to

the shaft.   They  usually  consist of concrete or masonry,  feature  a perimeter of anchor bolts,  and wells  for
the  cable  drums.    Small  anchor bolts  on the  edges  of the  drum  wells  often  braced  brake  shoes.   Do#b/e-

9  Twitty, 2002:240.
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c77.win geczred c/ecfr;.c ¢oz.a/s were bolted to  foundations similar to those for their steam-driven counterparts.
The principal difference is a separate mount for the electric motor.

Foundations   for  cJz.rec/-drj.ve  cJoctb/e-cJrzfm  SJeczm   ¢oz.s/s  are   enlarged  versions   of  those  for  the
single-drum  type.   The  foundation  features  a broad masonry  footing with  dual  wells  for the  cable  drums,
and  a  depression  or  platform  behind  for  the  power-assist  clutch  and  brake  cylinders.    Two  clusters  of
dressed  sandstone  or granite blocks  for the  drum bearings  stand on both sides  of the wells  and one stands
between.   Clusters of blocks stand at the foundation's rear, and they supported the steam cylinders.   Parallel
rows of blocks that supported the drive rods should extend along the foundation's sides.

Figure 3.37:   The head frame at left is a
four-post derrick type.  Production-class
head frames such as the one illustrated
tend to be higher than 25 feet.   Source:
Engineering & Mining Journal \212:8/ 17
pl216.
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Figure 3.38:   The
illustrated
head frame is a
production-class
two-post gallows
structure known as a
Montana type.
These headfranes
were usually tall,
well-built, and stood
over deep shafts.
Source: Twitty,
2002:233.
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Figure 3.39:   Mining companies employed several types of hoisting vehicles in shafts.   The cage at upper left,

popular from the 1870s through the  1930s, ran on guide rails and carried miners or an ore car.  The sinking bucket at
upper right required no rails and was common among small operations.  The skip at lower left was popular in both
vertical and inclined shafts by the 1900s.   It ran on rails and required guides in the head frame to empty.   At lower
right is a vehicle for inclined shafts that became obsolete by the  1900s.   Source: Twitty: 2002: 151.

Figure 3.40:   Rear quarterview of a geared double-drum steam hoist.   Double-drum  hoists,  hallmarks  of significant
ore production, achieved balanced hoisting with two vehicles.   Source:  Ingersoll  Rock Drill  Company,1887:65.
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Figure  3.41:     The  plan  views  depict  foundations  for  geared  double-drum  steam  hoists.    The  foundation  at  left
features wells for the hoist's cable drums.   Source: Twitty, 2002:242.

Figure 3.42:   Rear quarterview of a double-drum electric hoist.   The motor at left drove the dual cable drums via the
large bull gear.   Such hoists facilitated heavy production, saw use after the 1910s, and were popular among well-
capitalized companies by the  1930s.   Note the foundation.   Source: International Textbook Company,1906, A50:40.
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Figure 3.43:   Rear quarterviow of a direct-drive single-drum steam hoist.   Powerful steam cylinders flank the hoist's
controls, and the drive-rods are directly coupled to the cable drum.   Source: International Text Book Company,
1906,  A50:16.

Figure 3.44:   The plan view
depicts a typical foundation for a
direct-drive single-drum steam
hoist.   Such foundations are
usually less than 14 by  17 feet in
area.   Source: Twitty, 2002:241.

Power System Feature Types

fgz!gz:i   From the  beginning  of mining  in  South  Dakota through  the  l910s,  most  mining  machinery  was
powered by steam.   Boilers generated the steam, and mining companies relied on two categories depending
on the size and sophistication of the operation.   Many small companies employed the same temporary-class

portable boilers  as  the prospect outfits.   Their needs were simple,  they  had  little  capital to  spend,  and the
machinery was light in duty.  The portable boilers are described above with the prospect feature types.

Mining  companies  wishing  for  an  efficient  source  of steam  installed  stationary  production-class
boilers.    The  7'efzz7'#-Zwbe  boj./er  was  the  universal  type  and  literally  powered  most  forms  of industry.    In
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general  structure, the return-tube boiler consisted of a riveted plate iron shell  over a masonry setting.   The
shell  was  horizontal,  had numerous flue tubes,  and  either rested  on the masonry  setting or stood on posts.
The  boiler's front featured  a cast  iron fa9ade that enshrouded  a firebox underneath the  shell.   The  fapade
had  a  large  upper  door  so  workers  could  swab  out  the  flue  tubes,  and  lower  doors  to  feed  the  fire  and
remove  ash.   A  smoke  chamber encased  in  masonry  was  at the  rear  of the  boiler,  and  a  smokestack was
over, but sealed from, the firebox.

The design provided the fire and its flue gases every opportunity to transfer their heat to the shell
and covert the water into steam.   By adjusting dampers and air ports, the boiler tender brought flames in the
firebox to  great heat.   The flue gases  left the firebox, traveled underneath the  shell's bottom, rose into the
smoke  chamber  at  the  rear, .returned to  the  front  through  the  flue  tubes  in  the  shell,  and  then  exited  the
smokestack over the firebox.

Return-tube boilers  came  in  a variety  of sizes,  and mining companies chose the one that fulfilled
their expected demand.   Small  shells,  rarely  used, were  as little  as 2  feet in diameter and 6  feet long,  and
large shells were 7 feet in diameter and 20 feet long.   Common units were around 5 feet in diameter and  16
feet  long.     The  publications  listed  at  the  end  of this  context  provide  constants  regarding  boiler  size,
horsepower, and compatible mining machinery.

When  a  mine  closed,  the  boiler  hardware  was  usually  salvaged  for  reuse,  leaving  the  masonry
setting.   For a researcher to record a feature as a return-tube boiler, it must possess the shell and hardware.
If  only  the  masonry  is  left,  then  it  should  be  recorded  as  a  Boz./er  Se//i.#g  Rwi.#.     The  researcher  can
determine  the  size  of shell,  and  hence  its  horsepower,  by  measuring  the  setting.    As  a  general  rule,  the
setting was 3 feet wider and 3 feet longer than the boiler shell.

Figure 3.45:   The return-tube boiler was the most popular industrial steam generator prior to the widespread embrace
of electricity.  The unit consisted of an iron shell, a masonry setting, and a cast iron fagade.  Flue gases traveled from
the firebox behind the fa9ade and under the shell.   The gases rose into a smoke chamber at rear, reversed direction
and returned through the flue tubes perforating the shell, and escaped out a smokestack over the fagade.  The top
doors permitted workers to swab out the flue tubes.   Source:  Rand Drill Company,1886:44.
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Boz./er Foz/#dezjo#..   Boilers were usually  dismantled  when  a mine  closed,  and  in  some cases, the masonry
setting  was  removed  as  well.     Distinct  pads  and  footers  may  remain,  and  the  type  of  boiler  can  be
determined from this  foundation.   Artifacts  such as  ash,  clinker,  and scorched rocks and bricks are usually
associated with boiler foundations.   When portions of the setting remain, the researcher should record them
as aL Boiler Setting Ruin, disoussed below.

Portable  boilers  left the  most elementary  foundations.   Vertical  boilers  stood  on  dry-laid  brick  or
stone  pads,  and  workers  arranged  rock  alignments  for  the  skids  of locomotive  units.    Some  locomotive
boilers  lacked  skids  and  instead  were  supported  by  simple  rock  or  brick  pylons,  discussed  above  under

prospects.
Typical  return-tube  boiler  foundations  were,  flat,  rectangular,  and  around  10  by  22  feet  in  area.

Workers   usually   used   rocks,   although   well-funded   companies   substituted   bricks.      In   many   cases   a
foundation may still retain the brz.dge-wcz//, which was a low row of bricks that forced flue gases against the
boiler's belly.   When visible, the bridge-wall crosses the foundation near its center.
Boz./er Sef/I.#g jzztz.#..    When  workers  dismantled  retun-tube  boilers,  they  almost  always  left the  masonry
setting.   The  structure rarely  remained  intact,  however,  and  collapsed to  some  degree,  becoming  a boj/er
se#z`ng r#z.#.   Collapsed settings range in appearance from mostly intact walls to mere piles of rubble.   With
some examination, the researcher may be able to  determine the boiler type and  location of the firebox.   If
the  walls  are  intact,  a  ruin  may  feature  the  masonry  bolts  that  arc,hored  the  fa9ade,  and  the  posts  that
supported  the  boiler  shell.    Most  setting  ruins  also  feature  a bridge-wall,  which  was  a  low  brick  divider
between the firebox and the smoke chamber.  The wall forced flue gases up against the boiler's belly.   Most
return-tube  boiler  settings  consisted  of common  bricks  or  rocks,  and  they  featured  cleaning  ports  near
ground-level.   Well-capitalized companies often lined fireboxes with fire bricks.

-                                -_-   -_ ,-,-
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Figure. 3.46:   Few return-tube
boilers currently remain intact and
have been reduced to setting
remnants and foundations, such as
the one in the plan view.   Source:
Twitty, 2002:145.

Boj/er  C/I.77ifer  Dt{mz7..    Sustained  operation  of a  boiler  generated  biirned  slate,  ash,  and  clinker,  a  waste
residue  of scorious  clasts.    When  workers  shoveled  the  material  out  of a  boiler's  firebox,  they  usually
deposited it on the waste rock dump near the boiler.
44gfgri  During the  1910s,  mining companies  with electric service began to replace steam machinery with
motors.    The  common  motor  consisted  of a  cylindrical  body,  a  belt  pulley,  and  electrical  wiring.    Most
motors were less than 4 by 5 feet in area.
A4ofor Foc"cJczfz.o;7..   Due to great weight and stresses created by motion, workers anchored motors to  stout
concrete  foundations  usually  less  than  4  by  5  feet  in  area.    Foundations  tend  to  be  slightly  rectangular,
feature four to six anchor bolts, and are aligned with the machine that the motor powered.

rraurrorm€r Four_c..   Companies that employed electricity for lighting and power often erected transformer
houses to shelter electrical equipment.  They usually located the buildings away from the rest of the surface
plant in  case of fire.   Transformer houses are relatively  small, rarely  exceeding  30  by  30  feet  in  area,  and
usually  feature  brackets  and  mounts  on  posts  for  the  transformers,  as  well   as  ports  in  the  walls  and
numerous insulators for wires.   Construction is vernacular, and form may be shed or gabled.
rrausfom.€r Fous€ _P/clIrorngi   Workers  usually  erected  transformer  houses  on  cut-and-fill  platfoms  that
possess  telltale  artifact  assemblages  of  electrical  items.     Examples  include  cast  iron  transformer  cases,
porcelain  or  slate  switch  panel  fragments,  fuses,  porcelain  insulators,  high-voltage  porcelain  insulators,
glass  insulators, and wires.
Zr¢#+/ormer j7oc4fe j{z/j#..   The collapsed remnants of a transformer house.
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Ore Storage and Processing Feature Types

Ore Bz.#..   Mining outfits  erected ore bins to  store payrock for shipment.   Ore bins  could be of the sloped-
floor variety or open, flat-bottom structures.   F/a/-bo#om b!.#s usually consisted of plank walls and a plank
floor  nailed  to joists,  all  assembled  on  a  flat  platform.    Large  bins  often  featured  a  gate  through  which
workers  unloaded  ore  into  an  adjacent  wagon  or truck.   S/aped-/oor  bz.us  possessed  a floor  often  with  a

pitch of 45  degrees, and they usually stood on foundations of log cribbing and posts.   Large bins may have
featured multiple cells  for different grades  of ore,  and  chutes  projecting out of the front so workers  could
discharge the contents into wagons or trucks.
Ore  Bz.# P/czrfor;7'!  or Fo#72c*czft.o#..   A  platform  or foundation that supported  an ore  bin.   Open,  flat-bottom
bins usually stood on a platform located on the flank of a waste rock dump so workers could input payrock
from an ore car.   Sloped-floor bins usually stood on a combination of a platform, which supported the bin's
head, and log or timber pilings that supported the remainder.
07.e Bz.# J2clz.#..   The collapsed or partial remnants of an ore bin.

Figure 3.47:   The Hoodoo Mine had a sloped floor ore bin characteristic of heavy production.  Miners input ore via
the covered trestle at top, and freighters extracted the payrock through the chutes at bottom for shipment to a mill.
Today, such bins can manifest as log and timber foundations, structural debris, and a platform. Courtesy of the State
Archives of South Dakota Historical Society.
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Figure 3.48:   Many shaft
mines had sloped floor ore
bins adjacent to their
head frames.   Most ore bins
stood on the shoulder of a
mine's waste rock dump.
Source:  Eric Twitty.

Ore Cfew/e..   A chute that directed payrock into an ore bin or a vehicle.
C)re  C¢a/Je jzem#cz#f..   The collapsed remnants of an ore chute.
07.e Sor##g fJoz„e..  Ore sorting houses, discussed above, were complex structures with two or three levels.
Miners  input crude  ore  into  chutes  or  ports  in  the  top  floor,  and  the  material  rolled  over  screens  termed
grizzlies.    The  fine,  metal-bearing  particles  dropped  through  and  accumulated  in  a  holding  bin  on  the
bottom  level.    Waste-laden  cobbles  slid  down  the  screens  and  stopped  at  a  sorting  station,  usually  on  a
middle level.   Workers sorted the  ore at the station,  dropped  recovered material  into the holding bins,  and
tthrew separated waste out of the structure, forming piles of cobbles.
Ore Sorfz.#g ffowSe P/crffor"  or Foet#cJczf!.o#..   Platforms  and  foundations  for sorting houses usually  appear
similar to those for ore bins.   The difference can manifest as discrete. piles of large waste cobbles  flanking
the foundation.  The piles are often different in appearance from the rest of the mine's common waste rock,
and were cast off when workers sorted through low-grade ore.
C)re Sorzj#g f7oz4se fi#j#..   The collapsed remnants of a sorting house.
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Figure 3.49:   The profile illustrates a backing block, the steel bar on the floor that shop workers used to brace hot
drill-steels during sharpening.  The drill-steel rests in a divot in the bar, and its neck rests against an anvil on a
timber stand.   Backing blocks were embedded in the shop floor adjacent to the forge.   Source: E#gz.j7ee7.z.#g &
Mining Journal,19+6..\4.

Figure 3.50:   Shortly after 1910,
leading rockdrill makers introduced a
compact drill-steel sharpening
machine around 5 feet high.  The
device, purchased by well-capitalized
mining companies, expedited the drill-
steel sharpening process.   Source:
Ingersoll-Rand,1913:2.

Shop Feature Systeus

Bczcfu.#g  B/ock..     Some  shops  featured  backing  blocks  to  help  workers  sharpen  the  drill-steels  used  by
rockdrills.   A backing block consisted of an iron rod 4 by 4 inches or less in cross-section and up to 8 feet
long, embedded in the shop floor near the forge.  The block's surface featured a series of deep divots where
the blacksmith rested the drill-steel's butt, and he leaned the drill-steel's neck against an anvil to brace the
item for sharpening.  Many mining outfits substituted a railroad rail for the iron rod.
Drz.//-Sfee/  S¢cz7`z7e#z.#g  A4¢cfej.#e..      During   the   1910s,   well-funded   mining   companies   began   adopting
compressed  air-powered  machines  to  automate  the  process  of sharpening  drill-steels.    Most  sharpeners

un]



Chapter 3;  Mining Industry Property Types  and  Their Eligibility  Guidelines

were  upright units  2  by  3  feet  in  area,  3  to  5  feet high,  and featured  an  assemblage  of clamps  and power
hammers mounted on a cast iron pedestal.   Sharpeners were always located in a shop.
Drj//-S/ee/ S7zc!7.z7e#j;7g A4lczcfrz.#e Fo##cfa/jo#..   Because drill-steel sharpening machines  destroyed unpadded
concrete foundations over time, they were usually bolted to foundations of timber footers or timber pads on
concrete.   Sharpener foundations are always located in a shop or on a shop platform, are usually 2 by 3 feet
in area, and possess four to five anchor bolts.
Egz:gel   Almost every  mine shop featured  a forge where blacksmiths  heated iron.   Several  types  of forges
were popular, and most were 3  by 3  feet in area and 2 feet high.   The grcrve/-¢//ed roc4/orge consisted  of
dry-laid  rock  walls,  the  wood  box /orge  had  plank  walls,  and  both  were  filled  with  gravel.    The  free
standing jrc)77 pcz#/o7'ge featured an iron pan supported by iron legs.   Companies that required high volumes
of work also installed cylindrical and square iron box forges usually 4 by 4 feet in area.
Force  J3e"#czJ'zf..    Over  time,  rock-  and  wood  box  forges  decayed,  leaving  mounds  of gravel  that  often
feature anthracite coal, clinker, and forge-cut iron scraps.
£cz/fee  Fo##czcrJz.o#..     Some  mechanized  shops  featured  a  lathe  for  metal-  and  woodwork.     Lathes  were
usually bolted to parallel timbers around 2 by 8 feet in area or less.
Power   f7cz"wer   Foc{#cJcz!z.o72.'      Mechanized   mining   companies   installed   power   hammers   to   expedite
metalwork.     Many  power  hammers   consisted  of  obsolete  rockdrills  bolted  to  timber  posts,   and  they

pounded items  clamped to underlying tables.   When removed, pewer hammers  can be denoted by  a heavy
timber post up to 6 feet high and an adjacent timber stump where the table was located.
£fegpi   Nearly  every  mine had  a shop  for the manufacture and repair of tools,  hardware,  and  machinery.
Shops  included  blacksmith  facilities  at  the  least,  some  were  equipped  with  power-driven  appliances  for
advanced work, and many were equipped for basic carpentry.   To minimize handling of heavy iron, mining
companies built their shops near the mine opening.

Shop  buildings  followed  several  basic vemacular  forms  in  construction,  appearance,  and  design.
Most  were   custom   facilities,   built   as   needed   with   available   materials,   and   planned   according   to   a
company's   interpretation  of  function  and  efficieney.     Prior  to  the   1890s,  shops  tended  to  be  sinple,
rectangular,  and had blacksmithing equipment in a major portion and a carpentry  area in the rest.   Many
were  of log  construction,  but  mining  companies  preferred  frame  construction.    During  the  1890s,  shops
increased  in  size  to  accommodate  more  appliances,  and  by  the   1900s,   corrugated  sheet  iron  grew  in

popularly for siding and roofs.
Sfeoz7 P/czrfo7`77z..   Shops almost always stood on platforms of leveled earth or waste rock.   When the building
was removed, a distinct platform usually remained.   An artifact assemblage including forge clinker, pieces
of hardware, forge-cut iron scraps, cut pipe scraps, and cut wood scraps can help identify a shop platform.
S¢o_I? Rctj#..   The collapsed remains of a shop.
Sfeoz. Refroe Dctz#z7..   A concentration of shop refuse generated by  sustained blacksmithing and metalwork.
TThe artifact assemblage is  distinct and consists of forge clinker, forge-cut iron scraps,  cut pipe scraps, and

pieces of hardware.  Carpentry shops left an abundance of cut wood scraps, sawdust, and hardware.
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Prot)ertv TVDe:  ODen-Pit Mine

The Nature of Open-Pit Mines

ln  some  cases,   ore  bo.dies  cropped  out  on  ground-surface  and  were  accessible  with
relatively  little  work.    While  unusual,  these  formations  presented  mining  companies  with  ideal
conditions  because  much  less  capital,  development,  and  infrastructure  were  needed  than  with
underground  operations.    The  company  stripped  away  the  overburden,  installed  basic  support
facilities,  and  extracted  the  ore.    Known  as  both  open-pit  and  open-cut  mines,  these  surface
operations  ranged  in  scale  from  small  and  labor-intensive  to  sprawling  and  mechanized.    At
small mines, outfits usually worked limited bodies of high-grade metal ore,  often gold or silver.
At  large  mines,  heavily  capitalized  companies  employed  advanced  mechanization  to  produce
low-grade  ore  or  coal  in  economies  of scale.    Most  open-pit  operations  shared  a  few  basic
characteristics  such  as  exposed  workings,  substantial  waste-rock  dumps,  ore-storage  facilities,
efficient  transportation  systems  within  the  workings,  and  support  facilities  similar  to  those  at
underground  mines.     Many  open-pit  mines  were  parts  of  greater  operations  that  included
underground workings.

Small open-pit mines featured surface workings limited in shape and size to the ore body.
Mining outfits preferred to extract only the ore and leave the surrounding rock in place because
this  was  less  work.    Prior  to  the   1940s,  miners  employed  many  of the  same  practices  used
underground.    Some  drilled  by  hand,  others  with  rockdrills,  they  moved  rock  in  ore  cars,  and
supported narrotw incisions with timbers.   The principal difference was that they worked the ore
body  in benches.   The  small  outfits  also  carried over the  same  basic  support facilities.   A  shop
where a blacksmith maintained tools and fabricated hardware stood near the pit entrance, and ore
bins were often located nearby.  To allow miners to push ore cars to the bin edge, the bin rim had
to be  concurrent  in  elevation  with  the pit floor.   Mechanized  operations  may  have  included  an
electric or steam-powered air compressor.

The  introduction  of earth  moving  equipment  during  the  1930s,  and  its  adoption  in  the
1940s,  changed open-pit practices and required a revision of support facilities and ore handling.
First, the scale of pits increased because earth moving equipment reduced the costs of production
per  ton  of rock.    Common  earthmoving  equipment  included  bulldozers,  frontend  loaders,  haul
trucks,  track drills,  and  service  vehicles.   The  drill rigs  were  able to  bore  deep  blast-holes that
contained high volumes of explosives,  which brought down greater tonnages  of rock than with
labor-intensive  methods.    As  a  result,  the  headwalls  around  pits  increased  in  height,  and  the
benches  increased  in breadth.   Second, the  loaders scooped the blasted material  into trucks,  and
they  required  a  broad,  even  floor  and  the  maintenance  of wide  access  avenues.    Third,  large
blasts  generated  boulders  that  were  unmanageable  to  transport.     In  response,  many  mining
companies  installed  crushing  stations  over their ore bins to  reduce the  boulders.   Fourth,  repair
shops had to accommodate the  complex equipment,  and workers needed to be versed in vehicle
mechanics.    Last,  the  reliance  on  vehicles  and  heavy  equipment  depended  on  well-built  roads.
Like  most  mines,   large  open-pit  operations  concentrated  their  facilities  together  for  ease  of
servicing and coordination.
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Open-Pit Mine Eligtbtltry Guidelines

Jzesoz/7'ce  E/z`jrz.bz./z.fy..    In  the  context  of South  Dakota  mining,  open-pit  mining  was  of
minor  importance  because  its  geographic  extent,  output  and  time frame  were  limited.
Such  operations  were  significant,  however,  to  specific  areas  and  communities  from  the
1890s into the  1960s.   In the Black Hills, open-pit mines became large enough during the
1890s to  employ  substantial work forces,  support associated communities,  and contribute
to local economies.   Except at Lead,  open-pit mining waned after the federally mandated
suspension of gold mining  in  1942.   At Lead, open-pit mining was  significant during the
1950s  and  1960s.   In northwestern  South Dakota,  coal beds were also  mined with  open-

pit methods during the time frame.
To  be  eligible,  an  open-pit  mine  must retain  physical  integrity  on  a broad  scale

and  possess  attributes  evocative  of its  resource  subtype.    The  most  important  attributes
are landscape features typical of surface work, including the pit, its headwall, large waste
rock  dumps,   and   a  road   network.      Features   representing  the   support   facilities   are
important contributing elements of a site and strengthen the case for eligibility.   Because
most infrastructure components suffered decay and the buildings were removed, integrity
will probably be archaeological  in nature.   Infrastructure aspects retain  a sufficient level
of archaeological  integrity  when  they  can  be  interpreted  and  their  role  in  the  mining
operation determined.

Open-pit mines have experienced decay and disturbance in a variety of forms, and
the impacts to a site's integrity should be carefully assessed.  Natural decay such as heavy
erosion,   soil   creep,   collapse  of  headwalls,   and  revegetation  can   alter  the   necessary
attributes.   Continued mining has  a high potential to  erase historic features,  which  must
be  present  in  high  proportion.    Bulldozing,  property  development,  and  environmental
remediation also have a high potential to compromise integrity.

IVRfzp  Crz.ferj.o77  4..     Open-pit  mines   are   often  associated  with  historical  trends  and

patterns  important on  local  levels.    Several Areas  of Significance  may be  relevant,  and
although reviewed below, the Areas are explained in more detail in Chapter 2.

The Area of J77cZ:2jsf7)/ is  anong the most applicable.   Open-pit operations allowed
mining to  continue  in  a  few areas  by working  low-grade  ore  deposits  left fallow in the
past as unprofitable.   These areas were  in decline because the rich  underground deposits
were  exhausted,  and  open-pit  methods  provided  an  effective  altemative.    The  open-pit
operations became important,  if not brief, components of the local mining industries and
supported communities in decline.

Open-pit mines  participated  in  the Areas  of Co"7#erce  and Eco#o7"J.cs primarily
on  a  local  level.    The  mining  companies  fostered  local  commercial  systems  by  paying
wages to workers and consuming high volumes of goods.   The productive operations also
contributed  to  local  economies  through  their  output,  and  by  attracting  investment  and
disbursing the funds.

Open-pit   mining   also   participated   in   the   Area   of   Co"777#77z.fy   P/cz7?7?z.J7g   cz7?c7
Deve/apmeut.     Through   economic   contributions   and   by   providing   employment,   the
operations temporarily stabilized some settlements that were otherwise in decline.   Those
settlements then continued as viable entities, albeit tempor.arily,
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Open-pit  mines  participated  in  the  Area  of Socz.cz/ fJz.s/or);  in  several  ways.    As

places  of employment,  the  mines  supported  populations  in  areas  that  Euro-Americans
may  have  otherwise  overlooked.   In  so  doing,  the  mines  contributed to the  evolution  of
South Dakota's  social  geography.   In  addition, the populations  possessed  a demography
characteristic  of Western mining.   Individuals  were  of varying backgrounds,  ethnicities,
education  levels,  and  s6cioeconomic  status.   The  boom  and  bust  inherent  in the  mining
industry,  including  the  tunnel  operations,  required  the  workers  to  be  mobile,  and  they
spread their traditions as they moved about.   The  substantial  employers  also  contributed
to the development of social classes.

NRfzp CrzterJ.o77 8..   Open-pit mines have a potential for eligibility under Criterion 8 if an
important person was  associated with the site.   Some mines,  especially  large complexes,
often  can  be  traced  to  important  individuals  such  as  engineers  and  managers.    If the
significance   is   through   the   person's   presence   on-site   and   direct   participation    in
operations, then Criterion 8 applies.  If the association is through design and engineering,
then Criterion C applies.   The  individual's role in the  operation must be clearly defined,
and  a  brief biography  explaining  their  significance  provided.    An  important  person's
investment in a property or involvement with a company is too indirect an association for
Criterion  8.     The   individual   of  note  must  have  been  present  on-site   and  played   a
fundamental and direct role in its physical development.

jvREP  CrJ./erz.o7z  C..     Sites  may  be  eligible  under  Criterion  C  if they  are  outstanding
examples of open-pit mines.  Because most equipment and buildings were removed when
a  mine  was  abandoned,   integrity  is  usually  on  an  archaeological  level.     Substantial

portions  of the  open-pit  landscape  must  be  intact,  and  the  local  topographic  features
should  include the pit,  headwall,  and waste rock dumps.   Structures and equipment,  and
subtle   characteristics   of  open-pit   methods   strengthen   a   site's   eligibility.      Important
characteristics   include   intact   benches,   drill-hole   patterns,   and   evidence   of  rail   and
compressed  air  systems.    The  E72gj.7?eerz.77g  Area  of Significance  may  be  applicable  to
open-pit mines when they exemplify design, technology,  and engineering specific to the
development of ore  formations  on  the  surface.   If buildings  still  stand,  then the Area of
4rcfe;./ec/"7'e  may  apply.    Buildings  represent  the  adaptation  of design,  materials,  and
construction methods to meet the needs of surface work.

Open-pits   mines   have   a   high   potential   to   be   eligible   under   Criterion   C   as
contributing  elements  of a  historic  mining  landscape.    Open-pit  sites  usually  present  a
strong visual impact, and large mines may be landscapes in themselves.

IVRfzp Crj./e7'j.o# D..   Open-pit mines may be eligible under IVRffp C7'zteJ'J.o7? D when they
hold  a  high  likelihood  of yielding  important  information  upon  further  study.    Buried
archaeological deposits may be present and can manifest as privy pits and refuse layers in
waste rock dumps.   Deposits  amid the  support facilities may  include artifacts capable of
enhancing our current understanding of workplace behavior, diet, and substance abuse.

If the surface workings are well-preserved, detailed examination may reveal how
mining   companies   adapted   conventional   open-pit   methods   to   South   Dakota's   ore
formations.    Sizes  and  shapes  of rock benches,  and  patterns  of drill-holes  in rock faces,
can  reflect  the  practices  of drilling,  blasting,  and  breaking  ground.    Networks  of roads
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and  rail  lines,  and  access  corridors,  represent  transportation  systems.    In  general,  few
formal  studies  of open-pits  have  been  completed,  even though  this  form  of mining  was
important.

Features Common to Open-Pit Mine Resources

Open-pit   mine   sites   possess   assemblages   of  archaeological   and   engineering
features  that  represent  the  operation   and   its   support  facilities.     To  help  researchers
identify system components and organize their data, the most common Feature Types are
listed   below.     Because   open-pit.  mines  relied   on  the   same   facilities   as  underground
operations, the researcher should review the feature types described above with hardrock
mines.      In   particular,   crossover   existed   regarding   shops,   compressed   air   systems,
electricity, and transportation.

4ccefs' J2oczcZ..   Open-pit mines  featured access roads that allowed light-duty vehicles to drive in and around`
the workings.
Be#cfo..     Companies  worked  large  and  deep  open-pit  mines  in  benches,  which  were  discrete  terraces
subjected to drilling and blasting.
Com;e.1;oJ.r    Some  open-pit  mines  featured  conveyor  belts  that  shuttled  ore  to  a  crusher,  ore  bin,  or  mill.
The  apparatus  consisted  of an  endless  rubber  belt  on  rollers.    A  timber  frame  held  the  rollers  on  early
versions, while steel was used by the 1920s.
Crz¢sfej#g Sfcz#o#..    By  the  1950s,  many  small  open-pit mines  featured trailer-mounted  rock  crushers  that
reduced  boulders  and  large  cobbles  for  handling.    At  large  mines,  the  crusher was  housed  in  a  structure
over an ore bin.
fete/ rcr#fr..   Heavy  equipment and haul trucks  required fuel,  which was  often  stored in tanks  elevated  on
steel frames.   Some tanks also stood on platforms near the pit entry.
Ge#erczzor..   By the  1950s, some open-pit mines featured generators to provide electricity for lighting and to
run machinery.   A generator was similar in form to a motor and many models were powered by petroleum
engines.
Ge#erc#or Sfcz#o#..    A  frame  building  that  enclosed  a generator  and  electrical  substation.    The  buildings
were  vernacular  in  construction  and  appearance,  and  often  consisted  of little  more  than  a  lumber  frame
sided with corrugated sheet iron.
Grjzz{y..   A grizzly was a screening structure that separated blasted rock by size.   Earth moving equipment
dumped  crude  ore  onto  the  grizzly,  which  usually  consisted  of a  grill  of heavy  iron  rods.    Fine  material

passed through while boulders rolled off for later reduction.
fJeczch4;cz//..   The headwal] was a center of activity at open-pit mines, and it was the exposed rock face rising
up  from  the  pit  floor,  or  from  individual  benches.     Headwalls  were  usually  the  target  of  drilling  and
blasting.
frcz#/ J3oczd..   Haul roads were principal arteries that allowed dump trucks to carry ore to a bin, or waste rock
to  a dump.   Some  roads  were broad  enough  for two-way traffic,  while others  were  segments  of one-way
circuits.
£oczcJj#g 4J`ecz..    Two  forms  of loading  areas  existed.    One  was  the  location  on  a  pit  floor  where  heavy
equipment loaded dump trucks with rock.   The other was at the toe  of an  ore bin where trucks  or wagons
were loaded with ore.

Q&£ei     Most  open-pit  mines  featured  an   office  where  workers  and  superintendents  administered  to
operational   affairs.     Offices  were  vernacular,   built   as   needed   and   designed   for  function   rather  than
appearance.    Some  featured  several  rooms,  and  others  included  a  change  area  for  workers  and  an  assay
shop.  Nearly all were of frame construction and usually had gabled roofs.
C)_I?eJ7-Cz£Zi   A  relatively  small  open-pit or a narrow  excavation where the surface  expression  of a vein was
removed.

Qper!-Pjf..   A broad incision in the ground where ore was removed.
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Pj./ F/oor..    The  floor  in  an  open-pit  where  workers  loaded  dump  trucks  or wagons  and  maneuvered  and

parked heavy equipment.
Porfc}b/e  ,4z.r  Comz7ressor..    By  the  1940s,  portal]le  compressors  were  popular  in  open-pit  mines  because
they  could  be  towed  to  points  of work.    Portable  compressors  usually  featured  an  upright  compressor,  a

petroleum drive engine, and an air receiving tank on a four-wheel trailer.

ProDertv TVDe:  Ore Treatment Mill

The Nature Of Ore Treatment Facilities

One  of the  main  objectives  of mining  was  to  reduce  ore  to  its  constituent  metals.    In
general,  the  process  began  with  crushing  and  grinding  the  ore,  followed  by  separating  the
metalliferous material  from  waste.   Most of the  ore  produced  in the Black Hills  was  gold,  and
during the  first ten years  of mining,  it was relatively easy to treat.   Known as  free-milling and
free-gold ore, the material was simple in form and the gold readily amalgamated with mercury.
Because  of this,  companies  we.re  able to  erect what were categorically known  as cz777cz/gczmc}/z.o72
777;.//s to recover the gold.   Most mills employed a battery of stamps to crush the crude ore into a
sluny,  which flowed over slanted  amalgamation tables  at the battery's toe.   The  amalgamation
tables,  coated  with  mercury,  recovered  the  gold.    Because  of its  simplicity  and  relatively  low
cost,    the   amalgamation   mill   was   within   economic   reach    of   many   mining   companies.
Independent  operators  also  provided  custom  treatment  for mining  companies  unable  to  afford
their own mills.

With  depth  underground,  mining  companies  found  that  the  ore  became  increasingly
complex, presenting great challenges to the mill operators.  The gold and the host rock, known as

gangue,  featured  minerals  that  interfered  with  amalgamation,  and  the  mills  recovered  only  a
small percentage of the gold.   Such ore had to be treated in a primary smelter, which crushed the
ore,  separated  out  as  much  waste  as  possible,  and  melted  the  material  in  a  furnace,  yielding  a
blend  of metals  known  as  matte.    Advanced  smelters  located  in  the  Midwest,  Colorado,  and
Montana were  able  to  refine  the  matte  into  pure  metals.    For  silver  and  tin,  also  mined  in the
Black Hills, smelting was the only effective treatment method.

Few companies were willing to build their own smelters, however, in part due to the great
cost,  and  also  because  smelters  were  difficult  to  design  and  had  high  failure  rates.    Investors
sought  an  alternative  in  the  form  of the  co72c'e#/rczfz.o72  mz.//,  which  completed  the  preliminary
crushing  and  separation  steps  ordinarily  carried  out by  smelters.    Concentration  mills  relied  on
combinations  of  mechanical  and  sometimes  chemical  methods  to  separate  the  metalliferous
material from gangue.   The facilities, also known as red3!c/z.o72 "z.//s', produced concentrates only
and  no  refined  metals,  and  the  concentrates  were  shipped  to  a  smelter  for  the  final  treatment
steps.   The mills  saved mining companies costs  in two areas.   First, the companies did not incur
the  high transportation  costs  of shipping waste-laden  ore to  a distant  smelter,  and  second,  they
avoided  paying  the  fees  charged  by  smelters  for  complete  treatment.    Concentration  mills  saw
increased   use   during   the   mid-1880s,   and   by  the   1900s,   they   replaced   most   of  the   simple
amalgamation mills.
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Figure 3.51 :   The profile illustrates both the stairstep configuration of a typical concentration mill and the process
flow path.  Workers dumped ore onto a screen at top, and fine material passed through while course cobbles were
diverted into a crusher.  A stamp battery at center then pulverized the ore into a slurry, which passed over
amalgamating tables that extracted free-gold and silver.   The slurry then descerided to concentration machinery on
the lower platform.   That machinery separated out the gold and silver that refused to amalgamate.   Source:
International Textbook Company,1899, A43 :214.

Ore Treatment Mill Property Subtypes and Eligibility Guidelines

Propertv Subtwpe : Amalgamation Stamp Mill

jzesoz#ce Des'crz.z7jz.o77..   The amalgamation stamp mill was a Black Hills institution, and it
recovered  gold  from  crushed  ore  with  mercury.    The  ore  was  crushed  to  a  slurry  and
subjected to mercury,  which captured the gold and  left spent tailings.   Because common
amalgamation  mills  traditionally  crushed  the  ore  with  batteries  of stamps,  they  became

popularly   known   as   a/cz777p   77„.//s.       This   term   is   slightly   misleading   in   that   some
amalgamation   mills   relied   on   other   apparatuses   to   crush   and   amalgamate   the   ore.
Concentration mills, discussed below, also employed batteries of stamps for crushing, but
were not stamp mills in themselves.   When associated with a concentration mill, the term
stamp mill applies only to the stamp battery and not the entire facility.
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Amalgamation mills were only effective on relatively simple, easily crushed gold
ore.     In  traditional  stapp  mills,   a  jaw  crusher  completed  the  primary  crushing  and
reduced  the  ore  to  sand  and  gravel,  and  the  stamp  battery  pounded  the  material  into  a
slurry.   A stamp battery consisted of a timber gallows frame with guides  for heavy iron
rods  fitted  with  cylindrical  iron  shoes.   A  camshaft,  powered  by  a  large  belt,  lifted the
rods  in  sequence  and  let  them  drop.    The  shoes  pulverized  the  ore  in  cast  iron  battery
boxes bolted to timber pedestals.   After screening, the slurry washed over amalgamating
tables  at the battery's toe.   A  mercury  coating  on the tables  amalgamated with the  gold,
and  the  spent  tailings  flowed  into  a  trough  and  continued  out  of the  mill.     Workers
periodically scraped off the amalgam and heated the mass in a retort, which volatized the
mercury and left impure gold that had to be refined.

Because traditional  amalgamation  stamp mills treated  ore  in  only  several  stages,
they tended to  be  simple.   In keeping with  conventional metallurgical  engineering,  they
relied   on   gravity   to   draw  the   ore   through   crushing   and   metals   recovery.      Hence,
metallurgists usually erected the facilities over three or four terraces cut out of a slope.  A
receiving  bin  was  at  the  mill's  head  and  fed  crude  ore  into  the  primary  crusher  on  a
terrace below.   The stamp battery stood on another terrace, and the amalgamation tables
were  on  yet  a third  level.    The  lowest platform  featured  other  facilities  and  the  power
source, which was ofteri a horizontal steam engine and boiler.  The retort, an assay office,
and administrative office were often in a separate building.

Because  stamp  batteries were costly to  erect and consumed power,  metallurgists
occasionally used  Huntington mills  and  ball mills  as  an  alternative.   A  Huntington mill
consisted of a deep  iron pan 4 to  8  feet in diameter with steel rollers on the bottom.   The
rollers rotated around the pan floor and ground the ore into a slulTy.   A ball mill,  similar
to today's  cement mixer,  was  little more than  a tapered  steel vessel that slowly  spun on
heavy  bearings.    Inside,  steel  balls  tumbled  and  wore  the  ore  down.    In  both  cases,  a
worker periodically  introduced  mercury to  achieve  amalgamation.   Mills  equipped with
Huntington or ball mills instead of stamps were true amalgamation facilities, but rare.

Often,   metallurgists  added  the  two  types  of  apparatuses   as   a  supplement  to
traditional  stamp mills to  extract more  gold when only  one  amalgamation  stage proved
insufficient.   As  can be  expected, the  additional machinery required more terraces  in the
mill building.   Usually, each terrace was dedicated to a specific stage of ore treatment and
had its own dedicated bank of appliances.

Rcsoz4rce  E/j.£z.bj./j.rty..    Amalgamation  stamp  mills  were  important  on  a  statewide  level
during two  time  periods.   The  first  spanned  from  1876  to  around  1920,  and the  second
from  1933  until  1942.

Amalgamation mills played a fundamental role in the blossom and then on-going
success  of the  mining  industry.    When  hardrock  mining  began  during  the  late  1870s,
amalgamation  mills  were  the  only  local  means  of recovering  gold  from  ore.   The  mills
made gol`d mining profitable where it otherwise would not have been.   By the mid-1880s,
concentration   mills  began   to   supersede   amalgamation   in  many   regions   because  the

payrock  grew  increasingly  complex  with  depth  underground.    However,  amalgamation
mills   remained   relevant  until   around   1920   because  mining   companies   continued  to
produce  enough  free-gold  ore  to  justify  the  process.    After  1920,  mining  declined  in
importance, and few amalgamation mills were in service after this time.
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Mining  resumed  its  broad  significance  as  an  industry  in   1933  when  President
Franklin Delano Roosevelt increased the prices of gold and silver to levels that interested
both  investors  and  local  individuals.   The Depression-era revival  lasted  until  1942 when
mobilization for World War 11 drew off materials and labor, and the Federal  government
outlawed  gold  mining.    The  revival  was  extremely  impo.rtant  to  the  South  Dakota,  and
amalgamation  mills  were  a  contributing  factor.    Some  of the  ore  available  during  the
1930s  was  treatable  with  amalgamation,  and  the  mills  were  preferred  because  of their
simplicity and low cost.

Although most productive mining districts featured at least several amalgamation
mills,  sites  remaining  today  may  be  perceived  as  uncommon.   Further,  few  of the  sites
have  escaped  deterioration,  and  those  with  physical  integrity  are  rare.    When  the  mills
closed, they became prime targets  for the salvage  of structural  materials  and machinery.
Afterward,  erosion  and  revegetation  impacted  most  level  surfaces  such  as  terraces  and

platforms.    In  recent  decades,  some  of the  sites  were  als.o  the  subject of environmental
remediation  projects  and  land  development.    Given  the  above,  few  mill  sites  possess
intact  buildings,  structures,  or  machinery,  and  their  integrity  will  probably  be  on  an
archaeological  level.    The  absence  of  structures  and  machinery  should  in  no  way  be
equated with poor integrity.   Rather,  integrity refers to a site's ability to clearly represent
the  historic  milling  operation,  as  well  as  the  overall  resource  type.    For  archaeological
remains  to  constitute  integrity,  the material  evidence  should represent the mill  building,
other  facilities,  and  general  infrastructure,  but  approximate  the  specific  crushing  and
amalgamation equipment.

Intact  buildings,  structures,  or  machinery  strengthen  a  site's  eligibility  because
these  are  rare  and  important  examples.   If a mill  site  possesses  the  above  but has  been
otherwise disturbed, it may still be eligible because surviving architecture and engineered
aspects are significant.   The buildings and engineered aspects must,  however,  be in their

place of use, and the site complete enough to provide physical context.
In  many  cases,  mills  were  periodically  modified  or  enlarged.    Each  successive

improvement   left  its   own   imprint  on   a  site,   erasing   aspects   of  earlier  designs   and
machinery.    Assessing  integrity  and  time frame  can  be  difficult  in  such  cases.    If a  site
retains a majority  of its  original  aspects,  even when  on  an  archaeological  level, then the
site retains integrity relative to its original time frame.   If a subsequent operator expanded
the mill, changed the machinery, and left an otherwise heavy imprint, then the site retains
integrity relative to that operation.

jvREP   C7'J.ferz.o7?  i4..      Amalgamation   mills   are   associated   with   historical   trends   and

patterns  important on  statewide  and  local  levels.   Several Areas  of Significance may be
relevant, and although reviewed below, they are explained. in more detail in Chapter 2.

Amalgamation mills that date between  1875  and  1885  participated  in the Area of
Exp/orczfz.o7drseff/e7"e77f.    The  mills  directly  fostered  hardrock  mining,  and  that  industry
was a principal reason behind the exploration,  settlement,  and development of the Black
Hills.

In  the  Area  of J7zdz4sfr)/,  amalgamation  mills  brought  hardrock  mining  into  its
initial boom  and helped  it remain  profitable  afterward.   Between the  late  1870s  and the
mid-1880s,    amalgamation    mills    were    the    only    local    ore    treatment    facilities    of
significance,   and  they  converted  crude  ore   into   gold  bullion.     That  gold   electrifled
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investors  and  industrialists,  who  provided  the  capital  necessary  for mining  in the  Black
Hills to  become  an  industry of force.   After the mid-1880s,  the  ore became  increasingly
complex  with  depth  underground  and  resisted  amalgamation.    Although  concentration

processes   provided   an   answer   for   the   complex   material,   amalgamation   remained
important.     Many  mining  companies  continued  to  produce  simple  ore  and  preferred
amalgamation mills because of their low cost.

E7?gj.77ee7.j.77g is another relevant Area of Significance.   Between the late  1870s and
mid-1880s,   metallurgists   adapted   known   amalgamation   technology   to   the   ore   and
environmental    conditions    specific   to   the    Black   Hills.       Afterward,    metallurgists
experimented   with    process    variations    such    as   Huntington    mills    and   ball    mills,
contributing to the general development of amalgamation.   The mills also participated  in
a  movement  away  from  simple  and  labor-intensive  methods  to  advanced  and  highly
mechanized processes, which made lower grades of ore profitable to produce.

Amalgamation   mills   participated   in   the   Areas   of  Co77e77€erce   and   Eco7zomz.cs'

primarily on a local level.   The milling companies fostered local commercial  systems by
paying   wages   to   workers,   securing   sources   of  ore   from   mining   companies,   and
consuming  high  volumes  of goods.    The  successful  facilities  also  contributed  to  local
economies through their output, and by attracting investment and disbursing the funds.

Amalgamation  mills  participated  in  the  Area  of Socz.cz/ Hz.s'for)/  in  several  ways.
The mills employed a work force that possessed a demography characteristic of Western
mining.     Individuals  were  of  varying  backgrounds,  ethnicities,  education  levels,  and
socioeconomic  status.   The  boom  and  bust  inherent  in the  mining  industry  required the
workers  to  be mobile,  and  they  spread their traditions  as they  moved  about.   As  major
employers, the large mills also contributed to the development of social classes.

NRH:P Crz./e;`z.o7? 8..   Amalgamation mills have a potential for eligibility under Criterion 8
when  an  important  per.son  was  associated  with  the  site.    Some  mills,  especially  large
complexes,   often   can   be   traced   to   important   individuals   such   as   engineers   and
metallurgists.    If the  significance  is  through  the  person's  presence  on-site  and  direct

participation in operations, then Criterion 8  applies.   If the association  is through design
and engineering, then Criterion C applies.   The individual's role in the operation must be
clearly   defined,   and   a   brief  biography   explaining   their   significance   provided.     An
important  person's   investment  in  a  property  or  involvement  with  a  company  is  too
indirect an association for Criterion 8.  The individual of note must have been present on-
site and played a fundalnental and direct role in its physical development.

IVRIZP CrJ.fe7'z.o# C..   Sites may be eligible  under Criterion  C  if they clearly exemplify an
amalgamation  mill.   Because  most equipment and  buildings  were  removed  when  a mill
was   abandoned,   integrity   is  usually   on  an   archaeological   level.     The  mill   footprint,
teITaces, aspects of infrastructure, and support facilities should be represented by features
and  artifacts.    The  general  stages  of crushing  and  amalgamation  should  be  identifiable,
but the  specifics can be approximated.   Intact structures and equipment,  a high degree of
integrity,  or  character  defining  engineering  or  architectural  features  strengthen  a  site's

potential   eligibility.     Important  engineering   and   architectural   features   include   intact
buildings,  structures,  and  machinery.    The  E#gz.77eerz.ng Area  of Significance  is  usually
relevant to mill sites because they often exemplify the adaptation of metallurgical design,
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technology, and engineering to the Black Hills ore.   If characteristic buildings still stand,
then  the  Area of ,4rcfez.Jecf#re  may  apply.    Buildings  represent the  adaptation  of design,
materials, and construction methods typical of the mining industry, and to meet the needs
of ore treatment.

Amalgamation mill sites may be eligible under Criterion C if they are contributing
elements  of a  historic  mining  landscape.    Even  when  a  inill  site  is  poorly  preserved,  it
may  provide  context  or  belong  to  a  greater  body  of resources  representing  an  area's
history.   Large mill sites may constitute small  landscapes in themselves, especially when
tailings dumps are present.

jvREP  Crjferz.o7i D..   Amalgamation  mill  sites  may be  eligible under IV:REP  Crz./erJ.o7? D
when  they  hold  a high  likelihood  of yielding  important  information  upon  further study.
Mill sites can contribute in three general ways.   The first is buried archaeological deposits
such  as privy  pits,  thick boiler clinker dumps,  and refuse layers  in tailings  dumps.   The
deposits   may   include   artifacts   capable   of  enhancing   our   current   understanding   of
workplace  behavior,  diet,  and  substance  abuse.    If the  workers  lived  on-site,  residential
deposits may illuminate the currently dim portrait of mill workers and their lifestyle.

Second  is  a  good  assemblage  of  structures,  foundations,  or  machinery  for  the
crushing  and  amalgamation  stages.   Detailed examination  may reveal  how metallurgists
adapted amalgamation processes to Black Hills ore,  and the machinery they chose.   The
third   is   a   well-represented   infrastructure.       Documentation   may   demonstrate   how
engineers designed water, power, ore input, and tailings disposal systems.

In   general,   large  and  complex  mill  sites  tend  to  possess  at  least  one  of  the
information sources noted above and will qualify under Criterion D.   Small mill sites, on
the other hand,  are usually simple,  lack buried deposits of substance,  and no longer have
sufficient assemblages of features and artifacts.

Proi)ertv Subtvpe :  Concentration Mill

Resoz4rce  Descrz.z7/z.o77..     A   concentration  mill   was   a  facility  that  employed  primarily
mechanical and occasionally chemical means to separate the metalliferous content of ore
from  waste.     Concentration  mills  ranged   in   scale  from   small   facilities  to  sprawling
industrial  complexes,  and they were  usually built over a series  of terraces  incised  into  a
hillslope so gravity could draw the ore through the various processing stages.   Small mills
usually  provided  several  stages  of crushing  and  concentration  in  a  single,  linear  path.
Large mills were heavily equipped to process both high volumes of ore, and complex ore
that resisted  simple  treatment.    To  do  so,  they  often  provided  primary,  secondary,  and
even tertiary stages of crushing and concentration, and may have featured several parallel
sequences.

Engineers tended to follow a general pattern when  designing concentration mills.
An  ore bin  stood  at the  mill's  head  and  it  fed  crude  ore  into  a primary  crusher,  usually
located on the mill's top platform.   The resultant gravel descended to a secondary crusher
located  on  the  platform  below,  then  through  a  screening  system.     Oversized  cobbles
returned   for   secondary   crushing,   and   material   that  passed   the   screen   went   on   for
concentration at small mills, or tertiary crushing at large mills.
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Machinery  manufacturers  offered  a  wide  array  of crushers  and  grinders,  which
metallurgists  selected  according  to  the  ore's  characteristics.     Because  no  two  source
mines featured the same ore and no two metallurgists were alike, each mill was a custom
affair.     However,   metallurgists   followed   some  patterns  regarding  the  application  of
crushing  machinery.     Jaw  crushers,  also  known  as  Blake  crushers,  provided  primary
crushing.      Batteries   of  stamps   were   commonly   employed   for   secondary   crushing.
Crushing  rolls,  also  known  as  Cornish  rolls,  often  carried  out  secondary  and  tertiary
crushing,  and  they  consisted  of a pair of heavy  iron  rollers  similar to  wheels  in  a stout
timber frame.   A narrow gap between the rollers drew in clasts of sand and gravel, which
the  rollers  fragmented..     Grinding  pans  and  Huntington  mills  were  used   for  tertiary
crushing,  and  both  featured a heavy  cast  iron pan  and  iron  shoes  or rollers that  dragged
across the  floor,  grinding the ore.   The end products of crushing and grinding were¢J?es
and s/"J`rJ,.

Following  another  screening,  the  slurry  descended  to  subsequent  mill  platforms
for concentration.   In the  Black Hills,  mills  employed  four general processes,  usually  in
combination.    The  first  was  mechanical  concentration,  where  various  appliances  used
water currents and vibration to separate the heavy metalliferous material from the lighter
waste.     The   second  wias  an  amalgamation  stage  where  the  slurry  was  subjected  to
mercury,  often  in  grinding  appliances.    The  third  and  fourth  treatment processes  were
chlorination  and  cyanidation.    Both  chlorine  and  cyanide  had  an  affinity  for  gold  like
mercury,  but were  able to  extract the metal  from  complex gangue.   Following are brief
sketches of the four processes.

Mechanical Concentration

Mechanical concentration, the most elementary process, was equally relevant for
silver,  tin,  and  complex  gold  ore.    After  the  ore  was  reduced  to  a  sluny,  apparatuses
separated  the  metalliferous  material  from  waste,  and  the  resultant  concentrates  were
either shipped to a smelter as a product, or subjected to the gold recovery methods noted
above.    All  the  appliances  acted  on  the  principal  that  the  metalliferous  material  was
heavier  than  the  relatively  light  waste.    Several  devices  proved  relatively  popular,  and
many   metallurgists   assembled   a   concentration   sequence   involving   more   than   one
appliance.

The/.z.g,  common from the  1860s through the  1910s, relied on water currents and
agitation to  classify particles by  size and weight.   The jig consisted of a wooden trough,
often 4 by  9  feet in plan and 4 feet high,  divided  into cells that opened onto  a V-shaped
floor featuring valves and drains.   Plungers agitated the slurry of ground ore in the cells,
causing the heavy or large fines to settle while a gentle current of water washed the waste
away.    ycz#72ers  were  popular  from  the  1870s  through  the  1890s.    A  vanner  featured  a
rubber belt, often 5  feet wide and  15  feet long, on rollers that vibrated.   The belt was kept
wet  and  as  the  machine  vibrated,  the  heavy  metalliferous  material  settled  against  and
stuck to the rubber while a jet of water washed off the waste.   As the belt wrapped down
around one of the rollers, the metalliferous material dropped into a flume and proceeded
for further concentration.   yz.brczfj.7?g fczb/es became one of the most popular concentration
appliances after introduction during the late  1890s.   A vibrating table featured a tabletop,
often  5  by  15  feet in area, clad with rubber or linoleum held down with fine riffles.   The
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tabletop  was  mounted  at  a  slant  on  a  mobile  iron  frame  that rapidly  oscillated,  and  the
vigorous  action  caused  heavy  metalliferous  material  to  settle  against  the  higher  riffles
while the waste worked its way downward.   Water playing across the tabletop washed the
waste away.

By the  1910s, /ofczJz.o77 ce//s were proving their worth  and operated  according to

principals that seemed to defy traditional concentration technology.   A flotation machine
consisted of a large rectangular tank divided  into cells  filled with water and slurry.   Oils
or detergent were  introduced,  which compressed  air or agitators worked  into  a froth.   In
contrast  to  the  above  mechanical  devices,  the  froth  carried  the  metalliferous  material
upward while waste settled to the bottom of the cells.   Revolving paddles then swept the
metalliferous material into flumes for a drying stage.

Amalgamation

Concentration mills  often  included  an  amalgamation process because  even when
the ore was complex, mercury was able to recover some of the gold during fine grinding.
ffcj77fz.77gfo77   "z.//s'   and  g7`z.77dz.72g  pcz7as   were   used   for   tertiary   grinding   from   the   1880s
through the  1910s,  and the metallurgist  introduced mercury  into the  pan  to  amalgamate
with the gold.   Metallurgists began to  favor bcz// 77".//s and roc7 77gz.//s' during the  1900s  for
the  same  purpose.   A  ball  mill,  similar to  today's  cement  mixer,  consisted  of a tapered
steel chamber filled with iron balls.  As the chamber slowly rotated, the balls tumbled and
ground  the  ore  into  a  fine  slurry.    The  metallurgist  periodically  introduced  mercury,
which became thoroughly blended with the mass.   Rod mills acted on a like principal but
featured  a  cylindrical  vessel  filled with  iron  bars.   The mercury  recovered  the  available
free-gold,  and the material that did not amalgamate then went on to other concentration
stages.

Chlorination and Cvanidation

During  the  late  1890s,  some  companies  experimented  with  c'fe/orz.#czfz.o77,  and  by
1905,  c};cz77z.cZczfz.o7i  to  recover  gold  from  low-grade  ore.  .  Chlorination  fell  out  of favor
during  the  1900s,  replaced  by  superior  cyanidation.    Both  processes  were  rarely  used
alone  and  instead  were  the  end  phases  of concentration.    After  concentration,  workers
diverted  the   slurry   into   chlorination   or   cyanidation   tanks,   where   dilute   chlorine   or
cyanide  solutions  leached  out  the  gold.    The  tanks,  large  wood  or  steel  vats,  featured
agitators  that  stirred the  slurry  and  mixed  it with  the  solution.   The  chlorine  or  cyanide
bonded with  the  gold,  and  the  solution  was  tapped  into p7'eczpz.fcz/I.72g  boxes.    A  worker
added zinc, which chlorine and cyanide preferred over gold, causing the precious metal to
precipitate  out.    Mills  could  have  featured  one  or  a  series  of tanks,  depending  on  the
purity and volume of ore.

Concentration mills were powered by the same general technology as employed at
mines.   Most mills relied on steam  until the  1910s when electricity was  locally available,
and motors provided power afterward.   Both were usually anchored to a solid foundation
on  one  of the  mill's  lowest terraces  and  drove  the  mill  appliances  through  a  system  of
overhead driveshafts and belts.   A main belt transferred motion from the motor or engine
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to  a  principal  driveshaft,  which  rotated  in  bearings  bolted  to  the  mill's  support  frame.
Additional   belts   distributed   the   power   from   pulleys   to   the   appliances,   or  to   more
driveshafts if the mill was large.   Steam mills commonly relied on horizontal engines, and
small upright units powered additional appliances at large mills.

As can be surmised, concentration mills were substantial industrial structures that
descended hillslopes  in a series of terraces.   A metallurgist designed a specific flow path
equipped with  variety  of crushing and  concentration appliances  for the type and volume
of ore  being  treated.    When  a  mill  was  abandoned,  the  structures  and  machinery  were
usually   removed,   leaving   stair-step   platforms,   machine   foundations,   and   hardware.
Tailings  left  from  ore  processing  were  usually  flumed  to  an  area  downslope  and  can
manifest today as substantial deposits of finely ground sand and rock flour.

Res'oz/roe E/I.£z.bz./J.fy..   Concentration mills were important on a statewide level during two
time  periods  spanning  1885  to  around  1920,  and  from  1933  until  1942.   They were  also
important in specific regions during other times, depending on ore type and local history.

In a broad sense,  concentration mills played a fundamental role  in the  success  of
the mining industry.   In particular, the mills allowed the industry to remain a significant
force  after  mining  companies  exhausted  the  easily  treated  free-gold  by  the  mid-1880s.
The companies found that the free-gold ore gave way to complex payrock the deeper they
went underground, and the complex material resisted traditional amalgamation treatment.
Concentration mills provided an effective alternative that allowed the mining industry to
profit heavily from the complex ore.  As a result, mining as a statewide industry remained
viable until around  1920, and some areas such as Lead, continued to thrive afterward.

Mining  resumed  its  broad  significance  as  an  industry  in   1933  when  President
Franklin Delano Roosevelt increased the prices of gold and silver to levels that interested
both investors and  local  individuals.   The Depression-era revival  lasted until  1942 when
mobilization for World War 11 drew off materials and labor,  and the Federal government
outlawed  gold  mining.    The  revival  was  extremely  important to  the  South  Dakota,  and
concentration mills were a major factor.   A large proportion of the ore available  in  1933
was low-grade, complex material that required concentration to be economically viable.

Although most productive mining districts featured at least several concentration
mills,  sites  remaining  today  may  be  perceived  as  uncommon.   Further,  few  of the  sites
have  escaped  deterioration,  and  those  with  physical  integrity  are  rare.    When  the  mills
closed, they became prime targets  for the  salvage  of structural materials  and machinery.
Afterward,  erosion  and  revegetation  impacted  most  level  surfaces.    In  recent  decades,
some  of the  sites  were  also  the  subject  of environmental  remediation  projects  and  land
development.    Given  the  above,  few  mill  sites  possess  intact  buildings,  structures,  or
machinery,  and their integrity  will probably be on an archaeological  level.   The absence
of structures  and  machinery  should  in  no  way  be  equated  with  poor  integrity.    Rather,
integrity refers to a site's ability to clearly represent the historic milling operation, as well
as  the  overall  resource  type.     For  archaeological  remains  to   constitute  integrity,  the
material   evidence   should   represent   the   mill   building,   other   facilities,   and   general
infrastructure, but approximate the specific crushing and concentration processes.

Intact  buildings,  structures,  or  machinery  strengthen  a  site's  eligibility  because
these  are  rare  and  important  examples.   If a  mill  site  possesses  the  above  but has  been
otherwise disturbed, it may still be eligible because surviving architecture and engineered
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aspects are significant.   The buildings  and engineered aspects must, however,  be  in their

place of use, and the site complete enough to provide physical context.
In  many  cases,  mills  were  periodically  modified  or  enlarged.    Each  successive

improvement  left  its   own   imprint   on   a   site,   erasing   aspects   of  earlier  designs   and

processes.    Assessing  integrity  and  time frame  can  be  difficult  in  such  cases.    If a  site
retains  a  majority  of its  original  aspects,  even  on  an  archaeological  level,  then  the  site
retains  integrity relative to its original time frame.   If a subsequent operator expanded the
mill,  changed  the  machinery,  and  left  an  otherwise  heav.y  imprint,  then  the  site  retains
integrity relative to that operation.

NRH:P Crz./erz.o7z £4..   Concentration mills are associated with historical trends and patterns
important on statewide and local  levels.   Several Areas of Significance may be relevant,
and although reviewed below, the Areas are explained in more detail in Chapter 2.

In  the  Area  of J#dz{stry,  concentration  mills  were  a  foundation  of the  mining
industry  and  helped  it  remain  profitable.    Prior to  the  mid-1880s,  most  of the  gold  ore
came   from   shallow   depths,   and   it   was   simple   and   easily   treated   with   traditional
amalgamation  methods.    Afterward,  the  ore  became  increasingly  complex  with  depth
underground and resisted amalgamation.   Concentration provided an answer and allowed
the   mining   industry   to   continue.      Some   milling   outfits   c.oncentrated   the   ore   with
mechanical   methods   and   then   shipped   it   to   smelters   for   final   treatment.      Others
concentrated   the   ore   and   recovered   gold   on-site   with   chlorination   or   cyanidation.
Concentration was the main  reason why silver and tin  mining were viable.   Because of
concentration mills,  South Dakota's  mining  industry  was  a significant  force that  shaped
history  on  local,  statewide,  and  national  levels.    The  in.dustry  was  a  major  employer,
fostered  commerce  on  a broad  scale,  was  a  magnet  for Euro-American  settlement,  and
influenced politics and government.

E77gz.77eerz.7eg    is    one    of   the    most    pronounced    and    fundamental    Areas    of
Significance.    The  complex  ores  of the  Black  Hills  defied  conventional  amalgamation
practices and those methods proven to be effective for metals in other regions.   To render
the  complex  ores  economically  viable,  metallurgists  combined  their  experience  with
calculation  and  devised  processes  that  prevailed.    Concentration  in  the  Black Hills  also

participated  in  a movement away  from  simple  and  labor-intensive  methods  to  advanced
and  highly  mechanized  processes,  which  permitted  the  separation  of multiple  metals  in
economies  of scale.    This  involved  the  coordination  of testing  and  treatment  methods,
complex mechanical systems, and hundreds of workers in massive facilities that featured
multiple buildings.

Concentration   mills   participated   in   the   Areas   of  Co777"erce   and   Eco77o"J.cs

primarily on a local  level.   The milling companies  fostered  local  commercial  systems  by
paying   wages   to   workers,   securing   sources   of  ore   from   mining   companies,   and
consuming  high  volumes  of goods.    The  successful  facilities  also  contributed  to  local
economies through their output, and by attracting investment and disbursing the funds.

Concentration  mills  participated  in  the  Area  of Slocz.cz/  fJz.s/or);  in  several  ways,
The mills employed a work force that possessed  a demography characteristic  of Western
mining.     Individuals  were   of  varying  backgrounds,   ethnicities,   education   levels,   and
socioeconomic  status.    The  boom  and  bust  inherent  in  the  mining  industry  required  the
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workers  to  be  mobile,  and  they  spread  their traditions  as  they  moved  about.   As  major
employers, the large mills also contributed to the development of social classes.

NRfzp Crz./erz.o72 8..   Concentration mills have a potential for eligibility under Criterion 8
when  an  important  person  was  associated  with  the  site.    Some  mills,  especially  large
complexes,    often   can   be   traced   to   important   individuals   such   as   engineers   and
metallurgists.     If the  significance  is  through  the  person's  presence  on-site  and  direct

participation  in operations, then Criterion 8  applies.   If the association is through design
and engineering, then Criterion C applies.   The individual's role in the operation must be
clearly   deflned,   and   a   brief  biography   explaining   their   signiflcance   provided.      An
important  person's  investment  in  a  property  or  involvement  with  a  company  is  too
indirect an association for Criterion 8.  The individual of note must have been present on-
site and directly participated in the milling operation.

IVRf7P  Crjterz.o# C..    Sites  may  be eligible under Criterion C  if they clearly  exemplify a
concentration  mill.   Because  most  equipment  and buildings  were  removed  when  a mill
was  abandoned,   integrity  is  usually  on  an  archaeological  level.     The  mill  footprint,
terraces, aspects of infrastructure, and support facilities should be represented by features
and  artifacts.   The  general  ore treatment process  should  be  identifiable,  but  its  speciflcs
can  be  approximated.    Intact  structures  and  equipment,  a  high  degree  of integrity,  or
character  defining   engineering   or  architectural   features   strengthen  a  site's   potential
eligibility.     Important  engineering  and  architectural  features  include  intact  buildings,
structures,  and  machinery.   The E77gz.77eerj.ng Area of Significance  is  usually relevant to
mill    sites   because   they    often   exemplify   the   adaptation   of   metallurgical   design,
technology, and engineering to Black Hills ore.   If characteristic buildings still stand, then
the  Area  of j4rcfez./ec/etre   may   apply.     Buildings  represent  the   adaptation  of  design,
materials, and construction methods typical of the mining industry, and to meet the needs
of ore treatment.

Concentration mill sites may be eligible under Criterion C if they are contributing
elements  of a historic  mining  landscape.   Even  when  a mill  site  is  poorly  preserved,  it
may  provide  context  or  belong  to  a  greater  body  of resources  representing  an  area's
history.   Large mill sites may constitute small landscapes in themselves, especially when
tailings dumps are present.

IVR£7:P  C7`j./crz.o77 D..   Concentration mill sites may be eligible under jvIzf7P  Crz.feJ`z.oJ2 D  if
they  hold  a high  likelihood  of yielding  important  information  upon  further  study.   Mill
sites  can  contribute  in  three  general  ways.    The  first  is  buried  archaeological  deposits
such  as  privy  pits,  thick boiler clinker dumps,  and refuse  layers  in tailings  dumps.   The
deposits   may   include   artifacts   capable   of  enhancing   our   current   understanding   of
workplace  behavior,  diet,  and  substance  abuse.    If the  workers  lived  on-site,  residential
deposits may illuminate.the currently dim portrait of mill workers and their lifestyle.

Second is a good assemblage of structures, foundations,  or machinery for the ore
treatment   process.       Detailed   examination   may   reveal   how   metallurgists   designed
concentration processes for Black Hills ore, and chose machinery accordingly.   The third
is  a  well-represented  infrastructure.     Documentation  may  demonstrate  how  engineers
designed water, power, ore input, and tailings disposal systems.
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In   general,   large   and   complex  mill   sites  tend  to   possess   at   least  one  of  the
information sources noted above and will qualify under Criterion D.   Small mill  sites, on
the other hand,  are usually simple,  lack buried deposits  of substance,  and no  longer have
sufficient assemblages of features and artifacts.

Propertv Subtwpe.. Arrastra

Resoztrce   Descrz.z7fz.o;?..      An   arrastra  was   a   simple,   ine.xpensive,   labor-intensive,   and
inefficient means of recovering gold from ore.  Arrastras were primarily employed during
the  first years  of hardrock mining to treat simple  ores.   A  few capital-starved  outfits  in
remote  locations  continued  to  employ  the technology  during  the  Depression-era revival
of the  1930s.   However,  the availability  of amalgamation  mills  rendered these  primitive
treatment facilities largely obsolete by the early  1880s.

An arrastra consisted of a circular stone floor usually less than 30 feet in diameter,
low sidewalls encircling the  floor,  and a capstan at center.   A harness beam  swiveled on
the  capstan,  and  it  pulled  drag-stones  around  the  floor  as  it  rotated.    A  draft  animal
walking   a  path  that   encircled   the   floor  provided   motive   power,   and   some   outflts
substituted waterpower for the draft animals.   As the stones  ground the ore, the  arrastra
operator sprinkled meroury and water,  and the mercury amalgamated with the gold as  it
became  exposed.   After  a prescribed  amount  of time,  the  operator  drained  the  arrastra,
shoveled out the tailings, and scraped the precious amalgam off the floor.

The simplicity of the arrastra made it an ideal facility for extracting gold from ore
on   the  remote   frontier.      The   miner   only   needed   to   possess   three   basic   resources:
hardware,  tools,  and  skill.    The  hardware  was  minimal  and  included  brackets,  timber
bolts, a swivel,  hooks,  and tack.   The miner could harvest.local materials for the capstan,
floor,  and  sidewalls,  but had to  exercise  caution  in their assembly.   The  floor had to  be

perfectly smooth with minimal crevices, and the joints between the floor and sidewalls as
narrow as possible.   The miner graded a level platform  for the floor,  sealed  it with clay,
and anchored the capstan and sidewalls firmly in the ground.   He stuffed more clay into
the crevices and joints to retain the mercury and amalgam, and was ready for operation.
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Figure 3.52:   The ages-old
arrastra was the most primitive
ore treatment facility in the Rocky
Mountaln west.  The operator
shoveled gold ore into the
interior, added mercury, and
waited for the rotating muller
stones to grind the material into
sand and slurry.   As the ore
fractured, mercury amalgamated
with the gold.   Because arrastras
were simple and inexpensive,
they were used by prospectors on
the frontier.   Source:  Adz.#j.77g &
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Figure 3.53:   Some arrastras
were driven by waterwheels
or steam engines for
increased capacity.   Such
arrastras had drive-trains
fitted with gearing and a belt

pulley, such as the version at
the Death Valley Museum,
California.  Although the
support structures were
substantial, they usually
leave little evidence.   Source:
Eric Twitry.

Reso2jrce  E/z.£z.bz./z.fy..   Today,  arrastras  are  very  rare  and  important  as  historic  resources.
Although arrastras saw general use for only a brief period of time and were relatively few
in  number,  they  were  instrumental  to  the  success  of early  hardrock mining.    Arrastras
were the first type of ore treatment facility built in the Black Hills when the region was
remote and undeveloped.   Given this, arrastras were significant on a statewide level from
1875  into the early  1880s, when they were superseded by amalgamation mills.   Arrastras
may also be  significant during the first years of specific mining  districts  opened  slightly
later in time.

The  geographic  extent  of arrastras  in  the  Black  Hills  is  uncertain,  although  it
seems  likely  that  they  were  built  in  most  mining  districts  during  the  late  1870s.    Few,
however,    have   survived    in   any   form.       Most   were    destroyed   when    individuals
disassembled  the  floors  in  search  of leftover  gold,  or  when  the  land  was  developed  by
later mining activity.   Arrastras that still exist today will probably possess integrity on an
archaeological  level.   Usually,  only the  circular floor,  the  capstan  stump,  and possibly  a
thin  veneer  of tailings  remain.    If the  sidewalls  and  capstan  are  mostly  intact,  then  an
arrastra can be described as complete.   The absence of these aspects, however,  should in
no   way   be   equated   with   poor   integrity.      An   intact   floor   is   a   sufficient   level   of
archaeological integrity to represent the arrastra, but the floor must be in its original place
of construction.    Because  few  arrastras  exist  in  any  state  of preservation,  features  in
addition to the floor strengthen a site's eligibility.

Determining  whether an  arrastra dates to the period of significance noted  above
can  be  difficult.   Historically,  miners  did not document their  arrastras,  and  so  few will
appear  in  archival  sources.    Further,  the  operation  of an  arrastra  generated  few  clearly
dateable artifacts visible on  ground-surface.   Archaeological testing and excavation may
be the only sure means  of assigning a time frame.   An arrastra can be assumed to date to
the   period   of  significance   if  archival   research   proves  that  the   immediate   area  was
developed early in Black Hills history.
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IVRffp Crz./e7-z.o77 j4..   Arrastras are associated with historical trends and patterns  important
on  statewide  and   local   levels.     Several  Areas   of  Significance  may  be  relevant,  and
although reviewed below, the Areas are explained in more detail in Chapter 2.

As the  earliest ore treatment  facilities  in the Black Hills,  arrastras participated  in
the  Area  of Exp/orczfz.oJ7/Sef//e777eJ7/  in  several  ways.    First,  miners  used  arrastras  to  test
ore for its  gold  content,  and then to I.ecover the metal when rich enough.   In both  cases,
arrastras  successfully  demonstrated  the  presence  of  gold,  directly  contributing  to  the
Black Hills rush.   Second,  most mining districts  lacked  amalgamation  mills  in their first

years,  and shipping crude ore to  distant facilities was prohibitively expensive.   Arrastras
were  the  only  local  means  of treating  the  ore,  and they  were  a  first  stage  of profitable
mining.   Overall,  the  apparatuses  allowed the mining  industry to  gain  footing while the
Black Hills  were  a remote  frontier.   The  industry then  brought  political,  economic,  and
social systems.

The  role  of arrastras  in  the  Area of J7icJ2{stry  is  similar.    Arrastras  were  the  flrst
step   in  recovering  gold  from  ore,   and  as  such,  fostered  hardrock  mining.     Because
arrastras were slow and inefficient, their net yield was insignificant, but they proved that
the   Black   Hills   gold   ore   could   be   treated   with   amalgamation.      Investors,   mining
companies, and amalgamation mills followed, and they assumed industrial proportions by
the early  1880s.

jvREP  CrJ.ZeJ'z.o7? 8..    Arrastras  can  be  eligible  under  Criterion  8  if an  important person
was associated with the site.   Because few arrastras were documented in archival sources
and most were built by transient miners, it is very difficult to attribute them to significant
individuals.      If  an   important  person   can   be   identified,   Criterion   8   applies   if  that
individual built or ran the arrastra.   In  some cases,  important people were involved with
companies that built arrastras or owned the underlying properties.   Such an association is
too  indirect for Criterion 8.   The  individual  of note must have  been  present on-site  and
played a fundamental and direct role in its physical development.

IV:REP   Crzterz.o77   C..      Arrastras   may   be   eligible  under  Criterion   C   if  distinguishing
characteristics  or  features  currently  remain  at  the  site.    Few  if any  complete  arrastras
exist,  and  integrity  will  most  likely  be  on  an  archaeological  level.    The  circular  stone
floor must  be  present  and  in  its  place  of use.    Archaeological  features  representing  the
sidewalls,  capstan,  mechanized  power  source,  or  support  facilities  strengthen  a  site's
potential eligibility.   The E7zgz.77ee7`z.7?g Area of Significance is usually relevant to arrastras
because they exemplify the  earliest type  of ore treatment facility  in  a mining  district,  as
well as a type of technology unique to the mining frontier.

jvREP CrJ.ferz.07z D..   Arrastras have a high potential for eligibility under jvRf7P CrJ.ferJ.o#
D  because  of their  likelihood  of yielding  important  information  upon  further  study.    In

general, relatively few arrastras have been documented in the Rocky Mountain states, and
little  is  currently  understood  about  how  miners  actually  constructed  and  operated  the
facilities.   The  surface  features  and  artifacts  may  enhance  the  currently  knowledge,  and
even  when  only the  floor  is  visible,  arrastras  can possess  buried  archaeological  deposits
a.nd features that may contribute important details.
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Features Common to Ore Treatment IVlills

Mill   sites   can   consist   of  combinations   of  archaeological,   engineering,   and
architectural  features.    Aspects  of engineering  such  as  machinery  and  structures  may
remain from the crushing, ore concentration, power, and infrastructure systems.   Aspects
of architecture  can  include  the  frame  shell  of the  mill,  as  well  as  associated  buildings.
When the above are no longer intact, they may be represented by archaeological features.
Listed below are the Feature Types common to mill sites.   To help researchers understand
their relationship to a site, the features are grouped according to the general stages of ore
treatment.

General Feature Types

.4ssav   Sfooz7..      Mills   usually   featured   assay   shops   to   track   the   efficiency   of  metals   recovery   and
concentration.    A  metallurgist  periodically  tested  samples  of unprocessed  crude  ore  and  compared  the
results  with  tests   on  tailings   and  concentrates.     If  he  found  that  the  metals   recovered  by  the  mill
approximated the amount in the crude ore, the metallurgist knew the mill functioned efficiently.  The assay
shop may have been within the overall mill building at small facilities, or provided with its own building at
large plants.   The shops had distinct appliances such as a free-standing or masonry assay furnace, a blower,
a coal bin, and stout workbenches.

Assay  shop  buildings were  usually  constructed  with the  same  materials  and workmanship  as  the
associated mill.   Most were based on lumber frames, had anple windows, a chimney for the furnace, and a
heavy  sub frame  or  foundation  for  crushing  machinery.    The  shops  were  vernacular  in  that they  had  no
recognized architectural style and were custom-designed for function and economy.   A tall brick chimney,
machine foundations, and an artifact assemblage of assay debris are distinguishing characteristics.
ASSav Srfeoz7 Foz{#c*cz#.o7drp/czrform..   Assay shops often stood on earthen platforms or foundations of concrete
and rock masonry.   Distinct characteristics can define a platform as that for an assay shop.   Foundations or
other  remnants  of an  assay  furnace,  its  blower,  and  small  crushers  may  remain.    Artifact  assemblages
typically   include  furnace  clinker,   fire-bricks,  broken  assay   crucibles,  mineral  samples,  and  laboratory
artifacts.
AFsczi/ Sfeoz7 Rztz.#..   The collapsed remnants of an assay  shop.
Com;e.1;oJ.r   Mills relied on gravity to draw ore through a sequence of crushing and concentration machinery
installed on terraces.   Many designs used conveyors to return the ore to the upper terraces for reprocessing,
or from one treatment stage to another.   Early conveyors consisted of a bucket-line or spiral feed, and later
conveyors consisted of belts on rollers.   A timber or steel frame was the chassis for the assembly.
Co#vevor Rcm#cz#/..   A pa.rtially disassembled conveyor.
A4czcAz.#e Fozt#crdfz.o#..   A foundation that anchored an unknown mill machine.
A4J.//  B#j./df#f?..     Mill  buildings  were  distinct  edifices  in  the  mining  landscape.     Most  enclosed  the  ore
treatment machinery,  power source,  and  other facilities under one  roof.   The  buildings tended to  be large,
sloped in profile to conform to stairstep terraces or foundations, and irregular in plan.

Each  mill  was  unique  in  design  and  incorporated  elements  of both  architecture  and  engineering.
Most  were  based   on  a  custom-designed  frame  that  not  only   supported  the  walls  and  roof,  but  also

appliances, bins, and the system of driveshafts  and belts that ran the machinery.   Given this function, most
frames varied in design and construction within the mill, and were made of heavy timbers.  The foundations
for small  mills  consisted  of log or timber  footers  on  earth,  and  stone  or  concrete  sufficed  at  large  plants.
Well designed mill buildings stood independently from interior structures such as bins and stanp batteries,
allowing  for  replacement  of the  components.    Most,  however,  were  tied  into  the  interior  structures  for
economy of materials.

The  exterior  appearance was  a mining industry  variety  of vernacular.   Prior to the  1910s,  board-
and-batten siding or walls of mere planks were common, and corrugated sheet iron and tarpaper dominated
afterward,
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Figure 3.54:   The building for the Deadwood Reduction Works, pictured in  1890, is typical of analgamation and
concentration mills.   The flooxplan is complex with ore bins at the top, engine and boiler rooms at upper left, and the
sloped portion covering a series of terraces and platforms, each with machinery for crushing and metals recovery.  A
heavy and well-designed frame supports the roof, walls, and interior structures and equipment. Courtesy of the State
Archives of South Dakota Historical Society.

A4j// B"z./cZz.#g Fo#;ccZcz#o;7..    Mills  stood  on stout foundations  that not only  supported  the building,  but also
machinery and stmctures within.   The foundations had footers around the circumference for the walls, and
additional  footers  on  the  terraces  for  the  frame  and  machinery.    At  small  mills,  the  foundations  were
timbers and logs embedded in earth.   At large mills, the foundations consisted of concrete or masonry, and
were often integrated with walls retaining the terraces.
A4f// Bwj/dj77g J2z{z.#..   A collapsed mill building.
A4lz.// P/cz#or#?/7lerrczce..   Because mills relied on gravity to draw the ore through crushing and concentration,
they  were  built  over  a series  of terraces  cut  out  of a slope.   Often,  the terraces  are the principal  features
representing  a  mill.    Each  terrace  supported  a  stage  of treatment.    When  recorded,  platforms  should  be
numbered from the top down and described according to function.
j2eceivz.#g Bz.#..   Nearly  all  mills  featured  an  ore bin  at the head to  rapeive  crude  ore  for  processing.   The
bins  typically  had  sloped  floors  and  discharge  chutes  in  the  front,  which  directed  the  ore  into  a  stanp
battery or primary crusher.   The walls consisted of a timber frame sided on the interior by heavy planks.
j2ecez.vj77g Bz.# Pfoiform  or Foot;7cZcz#o#..   Receiving bins stood on foundations and platforms similar to those
for ore bins at mine sites.   Timber or log footers embedded in the ground supported the frame, and cribbing
or masonry may have supported the head and toe.
j2eceivz.#g Bj#  f2zfj#..    The  collapsed  remnants  of a  receiving  bin,  usually jumbled  frame  elements,  plank
siding, and foundation footers.
I/}j/i4; Po/er    Utility  poles  carried  electrical  or telephone  lines.    Poles  erected  by  power  companies  often
feature date nails.

Crushing System Feature Types

Jczw  Crz/steer..    A  jaw  crusher  reduced  crude  ore  from  the  receiving  bin  into  gravel,  completing  the  first
stage of physical  reduction.   The heavy  machine, also  known  as  a Blalte  crusher, was  located on  the mill's
upper  terrace.    Crushers  usually  featured jaws  and  dual  flywheels  powered  by  a  belt.    Small  units  were
around 2 by 4 feet in area and large units were up to 4 by 8 feet in area.
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Crz{sAer  Fo2t#de#.o#..     Due  to   severe  vibrations,   crushers  were   anchored  to   stout  timber  or  masonry
foundations.   Small piles of crushed gravel often underlie crusher foundations.
Sfczmz7 Bcz#erv..   Early  mills relied on  stamp  batteries  for primary  crushing.   After the mid-1880s,  batteries
often  provided  secondary  crushing,  reducing  the  gravel  produced  by  a jaw  crusher.    A  stamp  battery
consisted  of a heavy timber gallows  frame,  heavy  iron stamps that dropped  into  a battery  box,  and a cam
shaft that raised  and  let the Stamps  fall.   The cam rotated  in the top  of the frame,  and it was fitted with a
large  bullwheel  turned by  a belt.   The  stamp  shoes  were fixed to  steel  rods  that  slid  in guides.   Batteries
usually featured stanps in groups of five.   The timber frame for a single group tended to be 7 feet wide, up
to  15  feet  high,  and  stood  over  a  cast  iron  battery  box  bolted  to  a  timber  pedestal.    Initially,  workers
shoveled ore into the battery box for crushing, and by the 1890s, automatic feeders introduced the ore.
S/cz"z7 Bcz#erv Frczme..   In many  cases  salvage  efforts  dismantled the  iron hardware from  a stamp  battery,
leaving the timber frame.   Bolts  for the  can shaft and semi-circular guides  for the stamp rods are  usually
are evident.
Szomz? Bcz#erv Peczef/cz/..   Often,  stamp mills were dismantled for use elsewhere, leaving the pedestal as the

principal  representation today.    Stamp  battery  pedestals  were  rectangular,  often 2  by  5  feet  in  area and  2
feet high,  and consisted of timbers set on-end.   The pedestal anchored a cast iron battery box in which the
stamps crushed the ore.
Scree#z.#g Sfczfz.o#..    Successful  concentration  and  amalgamation required  the  crushed  ore  to  be  absolutely
uniform  in  particle  size  after crushing.    Screens  in  between  each  crushing  stage  allowed  fine  material  to
proceed while returning coarse particles for reprocessing.   Trommels were preferred because they screened
ore in a continuous flow.   A trommel consisted of wire mesh cylinders nested together and bolted to a steel
frame.  As they rotated, fine material passed through while coarse particles rolled out and were returned.
Crwsfoz.#g Ro//a..    A  crushing  rolls  was  an  apparatus  that  provided  secondary  or  tertiary  crushing  for  ore
already reduced to gravel.   The apparatus featured a pair of large iron rollers set slightly apart in a cast iron
or heavy timber frame.   As tryey rotated, the rollers drew gravel into the gap  and fractured it.   Small units
were around 4 by 4 feet in area while common units were 6 by 6 feet in area.   Crushing rolls were usually
located on an upper mill terrace, but below the primary crusher.
Crc¢sfoz.#g  Jto//s  Fozj#defz.o#..     Crushing  rolls   were   often  anchored  to   a  rectangular  timber  foundation
consisting of heavy horizontal beams bolted to posts that leaned slightly inward.
fJc!jifz.#g/o# Adz.//..   A Huntington mill was an apparatus that ground previously crushed ore into a fine slurry.
The machine was based on a cast iron pan approximately 6 feet in diameter and 3 to 4 feet deep ringed with
a channel.   A set of heavy iron rollers rotated across the pan floor and ground the ore.  Fine particles passed
through  screens  breaching the walls  and  left via the  channel.   In  amalgamation  mills,  workers  introduced
mercury,  which  captured  the  gold  during  grinding.    A  canvas  belt  powered  the  device  via  a  pulley  and

geared shaft.
fJgt#fj#g/o# Adz.// Fo2!#czdft.o#..   Huntington mill foundations were factory-made and the timbers often feature
beveled  edges.   The  foundation usually  consisted  of a rectangular timber footer 6  by  9  feet in  area.   The
machine stood  on heavy  posts  forming  a 6  by  6  foot cube  at one  end,  and the other end featured a raised
block with a brace for the drive shaft.
Bcz// Adz.//..   A ball mill was a steel vessel similar to today's cement mixer.   The vessel tapered at one or both
ends,  rotated  in heavy  bearings,  and was powered by  a canvas  belt and  shaft.   As the vessel rotated, steel
balls inside tumbled and pulverized the ore into a fine slurry.   Small units were 4 feet in dianeter and 6 feet
long.   Balls  mills were used for tertiary  crushing  in concentration mills, and to recover gold with mercury
in amalganation plants.
Bcz// A4j.// Fo##c7cz/z.o#..    Ball  mills  were  anchored  to  heavy  concrete  foundations  distinct  in  footprint.   The
foundation  featured  three  parallel  pylons,  usually  1  foot  thick.    Two  pylons  supported  the  vessel's  ends.
The one for the narrow end was usually  2 feet long and 4 feet high,  and the pylon for the broad end was 3
feet long and slightly lower.  The third pylon, often square, stood away and anchored the driveshaft.
J2ocJ A4z.//..   A rod  mill  operated  according to  same  principals  as  a ball mill,  and saw  like  applications.   The
vessel, however, was cylindrical, and steel rods inside ground the ore.
J2oc! A4i.// Fozjnd/i.o#..   Rod mill  foundations were similar to those for ball  mills.   Parallel pylons, usually  1
foot thick,  3  feet  long,  and  as  high,  supported the  vessel,  and  another  pylon  smaller  in  size  anchored  the
driveshaft.
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Figure 3.56:   The plan view, top, and

profile, bottom, illustrate a device known
as a crushing rolls, which was popular for
secondary and tertiary crushing.   Source:
International Textbook Company,1899,
A43 : 12 .

Figure 3.55:   The plan view, top, and profile,
bottom, illustrate ajaw crusher, which provided
initial crushing at most mills.   Source:
International Textbook Company,  1899, A43 :2.
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Figure 3.57:   The quarterview illustrates the front
of a stamp battery, which provided secondary
crushing at some mills.   Stamp rods are visible
between the timber posts, and their heavy iron
shoes pounded ore in the battery boxes below.
The battery boxes are bolted to pedestals of
upright timbers, which are often the only
remnants of stamp batteries today.   Source:
International Textbook Company,1899, A43 :27.

Figure 3.58:   When a stamp battery was dismantled, the pedestals for the cast iron battery boxes were often left in

place.  The pedestals consist of timbers on-end and feature anchor bolts on top, and each is around 2 feet wide, 3 feet
high, and 5  feet long.   Source: Eric Twitty.
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Figure 3.59:   Most mills relied on trommel
screens to sort crushed rock between

processing stages.   Source:  International
Textbook Company,1899, A43:12.

Figure 3.60:   The device known as the Huntington mill saw two applications.   At concentration facilities, it provided
secondary and tertiary crushing, and at amalgamation mills, the device simultaneously ground and amalgamated
gold and silver ores.   The driveshaft at right tuned a capstan in the mill's pan, which caused the rollers to grind
screened ore against the pan's cast iron walls.  Note the foundation.   Source: International Textbook Company,
1899, Z43 :47.
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Figure 3.61 :   Rod mills became popular for fine grinding by the  1910s.   As the entire cylinder slowly rotated,
tumbling steel rods in the chanber ground screened ore into a slurry.  A hatch covered the opening.   Source: Carol
Beam, Boulder County Parks and Open Space, Boulder, Colorado.

Figure  3.62:   The ball  mill performed  similar to the rod mill  above.   The  difference was that steel  balls tumbled the
in chamber and ground ore to a slurry.   Note the concrete foundation, distinct in footprint.   Source: Erie Twitty.
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Concentration System Feature Types

Amcz/jrczma/i.orz   rczb/e..     Amalgamation  tables  were  only  used  in  amalgamation  stamp  mills.    The  tables
stood on heavy timber frames and sloped away from the toe of a stamp battery.   The tabletops were usually
copper, coated with mercury, and around 6 by  12 feet in area.   The slurry of pulverized ore produced by the
stamp  battery  trickled  over  the  copper  plate,  and  the  mercury  caught  the  gold.    In  early  mills,  a  flume
diverted  the   spent  slurry   out  of  the   mill   as   tailings.     Later,  the   flume  delivered  the   slurry  to   other
amalgamation appliances such as Huntington mills.
Awcr/gczmcz#o#  rczb/e  Frczme..    Amalgamation  tables  were  usually  removed  from  mills  when  the  facilities
were abandoned, leaving a heavy timber frame around 6 by  12 feet in area and at least 4 feet high.
4g:;  A jig was a concentration appliance that enhanced the separation of metalliferous particles from waste.
Common jigs consisted of a wood body with a V-shaped bottom that featured drain ports, and wood walls
dividing the interior into cells.   A frame over the cells supported a cam shaft powered by a canvas belt.   The
shaft gently  moved plungers up  and down,  agitating the slulTy  in the cells.   The action kept light waste  in
suspension  while  allowing  heavy  metalliferous  material  to  drop  out  and  settle  in  the  V  floor.    A  water
current flushed the waste away.  Mostjigs were around 4 by 9 feet in area and 4 feet high.
yczJt#er..   A  vanner was  a concentration  apparatus  between 4 by  8  and  6 by  13  feet in  area.   The machine
featured  a broad  rubber belt that passed  around  rollers  at both ends  of a mobile iron  frame.   An  eccentric
cam imparted a vibrating motion that caused heavy metalliferous particles to settle on the belt.   The lighter
waste remained on the surface and was washed into a flume by a jet of water.   The waste may have flowed
out of the mill  as tailings,  or continued to  another set of concentration  appliances.   Scrapers  removed the
metalliferous material into another flume for recovery.
ycz#ner Foz#edczft.o#..    Vanners  were  usually  bolted  to  timber  foundations  that  featured  cross-members  at
both  ends,  stringers  linking  the  cross-members,  and  braces  for  the  frame.    A  flume  for  the  waste  slurry
usually passed by the vanner's toe.
yr.brczrz.#g rczbfe..   The vibrating table,  introduced during the late  1890s, was one of the most successful  and
widely employed concentration apparatuses.   Vibrating tables featured a slanted tabletop, often 5 by  15 feet
in  area,  clad  with  rubber  and  narrow  wooden  riffles.    The  tabletops  were  often  mounted  at  a  slant  on  a
mobile iron frame oscillated by an eccentric cam.   The motion caused heavy metalliferous material to settle

against the riffles while a current of water washed the light waste into an adjacent flume.
yJ.brczzz.#g  rczb/e  Fo#;eczlcz#.o#..    Vibrating  table  foundations  featured  anchor  bolts  projecting  out  of three
timber cross-members.   Two cross-members were at the ends, and a third was parallel and near one of the
ends.  The foundations are typically around  12 to  15 feet in length.
F/ofcz#o7i Ce//a..   Introduced during the early  1910s, flotation was a highly successful stage of concentration
for complex ore.   Flotation cells were based on a large rectangular wooden tank divided into compartments.
Paddles  agitated  a  slurry  solution  in  each  cell  and  swept  a  froth  of metalliferous  material  over  the  cell's
sides.   The  froth  either flowed  into  a flume  or  into  a second  set  of cells  for  additional  concentration.    A

plank  walkway  often  extended  along the  tank,  and  the  assemblage  stood  on  timbers  on  one  of the  mill's
lower terraces.
Cvcz#jcde  rcz#k..     Cyanidation  was  an  alterative  to  anialgamation  for  recovering  gold  from  complex  ore.
Finely ground slurry was introduced into cyanidation tanks, where a dilute cyanide solution leached out the

gold.   Slowly  rotating agitation  arms on  the tank floor  ensured  a constant blend.   Similar to  a water tank,
the vessels were usually located on a mill's lowest terrace and provided a last stage of ore treatment.
Cfe/orz.#czfz.o#  rczrzfr..   Chlorination was  a process  similar to,  but predating  cyanidation.   The equipment was
largely the same.
Se#/I.#g  rcz#k..     Some  concentration  mills  featured  settling  tanks  on  the  lowest  platform  where  heavy
metalliferous  fines  gravitated  out of spent slurry.    Settling  tanks  were  similar to  wooden  water tanks  and
often featured a revolving arm at center to exacerbate the settling process.
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Figure 3.64:   The profile depicts a grinding

pan, which provided tertiary crushing.
Some mills also used the pans to
amalgamate gold ore.   A belt drove the

pan, which featured heavy shoes that
rotated around the cast iron floor.   Source:
International Textbook Company,  1899,
A43:172.

Figure 3.63:   The undated photo
illustrates amalgamation tables at the
Amicus Mill in Lead.   The tables,
large copper plates coated with
mercury, extend outward from the
base of stamp batteries.   Slurry
produced by the stamps flowed over
the tables, and the mercury
amalgamated with the gold.  Courtesy
of the State Archives of South Dakota
Historical Society.
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Figure 3.65:   Known as both a percussion table and a bumping table, this  l880s apparatus used vibratory  action to
concentrate finely ground gold and silver ores.   Source: Mi.#z.#g & Scz.e#fz/;c Press 8/9/90, p83 .

Figure 3.66:   Thejig was an effective concentration device popular from the 1860s through the  1910s.  The crank at
top moved three screen plungers up and down in the water-filled cells, illustrated by the cut-away view.  The
agitating action classified crushed ore particles by size or weight, depending on the application,   Source: A4J.#z.#g &
Scientific press 819 /90 , p83 .
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Figure 3.67:  The Everett Mill, which operated in Colorado during the late  1870s, employed several Frue vanners to
concentrate gold ore.   As the vanner vibrated, finely ground ore settled against the broad rubber belt while water jets
and a scraper removed light waste material.  Note the stamp battery at upper right.   Source: EJegr.J7eerJ.#g & Adz.#J.#g
Journal 11124m , p3gr] .

Figure 3.68:   Vibrating tables
like the one in Figure 3.69
below were anchored to
foundations of three concrete
or timber footers, often 5 feet
wide and  15  feet long.
Source: Erie Twitty.
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Figure 3.69:   Following its introduction around 1898, the vibrating table was one of the most popular and effective
concentration appliances throughout the Rocky Mountain west.  An eccentric can under the guard at right imparted
a vibrating motion to the tabletop, and the vigorous action caused heavy metalliferous material to settle against the
riffles.  Water currents washed the light waste off.   Source: Carol Bean, Boulder County Parks and Open Space.

Power System Feature Types

fgjzgz:;    Prior  to  the  1910s,  most  mills  were  powered  by  steam  6ngines.     Return-tube  boilers  usually
generated the steam.   See Hardrock Mine Feature Types for a description of boilers.
Boz./er Fozj#calcz!z.o#..   See Hardrock Mine Feature Types.
Boi/er Seat#g J3wj#..   See Hardrock Mine Feature Types.
Boj/er C/z.;tker D#mz7..   See Hardrock Mine Feature Types.

442£gz:i     By  the   1910s,   mills  were  increasingly   electrified,   and  motors  powered  the  machinery.     See
Hardrock Mine Feature Types for a description of motors.
Ado/or Foc#eczlcz#o#..   See Hardrock Mine Feature Types.
C)1;e7~feeczd  D7.ji;ef¢cz#..     Few  mill  appliances  had  their  own  independent  power  sources,  and  most  were
driven by a central engine or motor.   Sets of overhead driveshafts and canvas belts transferred motion from
the  engine  or  motor  to  the  appliances.    Overhead  driveshafts,  also  known  as  line-shafts,  featured  belt

pulleys over each mill appliance and rotated in bearings bolted to the mill building's frame.
S/eczm  E#gr.#e..     Prior  to  the   1910s,  steam  engines  were  the  most  common  source  of  power  for  mills.
Usually   located  on  the  mill's   lowest  terrace,  the  engine  transferred  motion  to   a  system   of  overhead
driveshafts via a canvas belt.   Most engines were horizontal units between 2 and 3  feet in width and 8 to  12
feet long.   A steam engine required a boiler.
S/eczm E#ct#e Fozf#def!.o#..   Stean engine foundations are often rectangular, studded with anchor bolts, and
between 2 and 3  feet in width and 8 to  12 feet long.   Workers built engine foundations with heavy timbers,
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brick  or  rock  masonry,  or  concrete.    The  foundations  often  featured  a  pylon  for  the  outboard  flywheel
bearing.
rrcusfor#2er  Sfczzz.o#..     Those   mills   with  electric  power  required  transformer  stations  to   convert  and
distribute the current.   See Hardrock Mine Feature Types for a description.
rrczurformer S/czfz.o# P/czJform..   See Hardrock Mine Feature Types.
rrczusformer Sfa/jo# R#z.#..   See Hardrock Mine Feature Types.

Figure 3.70:   Until electricity became.available during the  1910s, horizontal steam engines powered nearly all
concentration mills.  A drive belt passed around the flywheel to a mill's system of driveshafts.  Note the masonry
foundation.   Source:  Ingersoll Rockdrill Company,1887:53.

Figure 3.71:   By the  1910s, mining
companies increasingly used electric
motors to power their mills, provided
electricity was available.   Source:  Carol
Beain, Boulder County Parks and Open
Space, Colorado.
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Figure 3.72:   A system of overhead driveshafts and belts was the most common means of transferring motion from a
mill's engine to its various appliances.   Source: J\4:j.#z.ng & Scz.e#fz#c Press 9/1/83, pl29.

Water and Waste Feature Types

£!±£ez:z2;    Both  concentration  and  amalgamation  processes  depended  on  reliable  sources  of water.     As
insurance  ngalnst  supply  interruption,  many  mills  had  cisterns,  which  were  concrete,  masonry,  or  timber
chambers  countersunk  into  the  ground.    Because  mills  usually  relied  on  gravity  to  pressurize  plumbing,
cisterns tended to be located upslope from a mill.
Qzfgz;  A ditch was an excavation that carried water to a mill, or its cistern or reservoir.
EZ2£zz2e;   A  flume was  a wooden  structure usually  constructed with  plank walls  and  a plank  floor.   Outside
of the mill, flumes  delivered water or carried tailings away.   Inside the mill, flumes transferred slurry from
one process to another.
F/2fme jzem#cz77f..   The collapsed or buried remnants of a flume.
A4j//  rczz./I.#jzis  Dzf"z7..    A  deposit  of finely  ground  rock  flour  and  sand  usually  downslope  or  downstream
from a mill.
Pipe/j#er   An assembly of pipes that carried water from a place of storage to a point of use.
Pjz7e/Z#e fie777;'!cz#/..   The evidence  left by  a disassembled pipeline.

£[Z!z]±i    Most  mill  complexes   included  a  privy  for  the  crew's  personal  use.     Privies  were  vernacular
buildings, small  in area, and had a bench as the toilet seat.   They stood on logs, timbers, or rocks over a pit.
Prz.iJ_v P;f..   A  privy pit was the waste receptacle underneath a privy  building.   When  a pit was  full, workers
relocated the building, sometimes threw refuse into the depression, and covered it with a cap of earth.   Pits
tend to manifest today as depressions less than 5  feet in diameter, often with artifacts and other materials in
their walls and bottoms.
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Pc{mz7   Focmczlczfj.o#..      Large.  mills   relied   on   pumps   to   elevate   fresh   water   or   shunt   slurry   from   one
concentration process to another.  The pumps were often anchored to rectangular foundations less than 2 by
4 feet in area and made of concrete or timber fcoters.  Pipe connections usually are associated.
f2efroe D#;#o..   A collection of hardware, structural materials, and other cast-off items.
Reseri;o;.r..    To  ensure  a  constant  source  of water,  some  milling  operations  dammed  nearby  drainages,
creating small reservoirs.  To pressurize the plumbing system, the reservoir was usually upslope.
W/cz/er rczj7k..   Mills often featured a tank made of staves or sheet iron for water.   To pressurize the plumbing
system, the tank was usually located near the heed Qf a mill.
WczJer  rcz#k P/czrform..    Water tanks  stood  on  circular  or  semi-circular  platforms.    The  floor  may  feature
timber bolsters for the tank and an outlet pipe.

Arrastra Fcature Types

Arrczstrcz..   An arrastra consisted of a circular stone floor ringed with low sidewalls, and a capstan at center.
The floor was between 4 and 30 feet in diameter.   The simplest arrastras had a harness beam bolted to the
capstan.  A draft animal tethered to the beam walked around the floor, dragging stones chained to the beam.
Mechanized arrastras substituted a drive-wheel and gearing.
j4rrcrstrcz F/oor..  This feature type refers to an arrastra's circular stone floor.
Arrasfrcz RemJ7o#f..  An arrastra remnant consists of portions of the floor, sidewalls, and capstan.
Power  rrczusfer  F7.o"c  Fo#;7crdrJ.o#..     Mechanized  arrastras  relied  on  external  power  sources  such  as
waterwheels  or  steam  engines.    A  timber  or  log  fralne  around  the  arrastra  braced  the  belt  pulleys  and
gearing that transferred the power.   Most franes were anchored to foundations of timber footers or rocks,
which may still be evident at a site.
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Property Type:  Smelter

The Nature Of Smelters

Although relatively few smelters operated in South Dakota, they were important facilities
for the  on-going  production  of complex  gold  and  silver  ore.   Smelters  were the  final  recipients
for  the  complex  ore  and  concentrates  generated  by  mines  and.mills,  and  they  converted  the
material into refined bullion.   The smelting industry began in the Black Hills during the  1880s to

process silver and tin ore, but the initial smelters were inefficient and failed.   In response, mining
companies  shipped  their  ore  to  functional  plants  out-of-state.    By  the  early  1900s,  investors
renewed their interest  in  smelters to treat the complex gold ore that resisted amalgamation,  and
over the course of ten years,  erected  several  new plants  in and around the northern  Black Hills.
Not  all  facilities,  however,  proved  to  be  successful,  and  smelters  in  Nebraska,  Colorado,  and
Montana continued to receive most of the complex ore.

To  produce  metals,  smelters  incorporated  mechanical,  chemical,  and  roasting  processes
that a metallurgist had to tailor to a region's specific ore.   Basic smelting began when wagons or
the  railroad  delivered  crude  ore to the  facility,  and workers  dumped the material  into  receiving
bins  at  the  smelter's  head.    The  ore  had  to  be  broken  into  consistently  sized  cobbles  either  by
hand  or  with  a  mechanical  crusher,  and  then  loaded  into  the  smelting  furnace.     If the  ore
contained high proportions of waste, then  it was concentrated with  mechanical  methods prior to
smelting.

The  furnace was  at the heart of a  smelter  facility,  and two  general  types were popular.
The earliest was a masonry structure with a chamber for ore, ducts to direct hot gases through the
ore,  and  fireboxes  with  forced-air  ventilation  to  enhance  fuel  combustion.    Troughs  collected
molten  liquid  as  it  ran  off the  ore  and  segregated  the  metal  from  slag  according  to  speciflc
gravity.   These early smelters were based on designs that worked on soft lead ore,  but nearly all
shared the problem of ineffectiveness when treating resilient payrock like that in the Black Hills.

The   most   successful   smelting   furnaces,   universal   in   the   West  by   the   1870s,   were
cylindrical  steel vessels 4 to  12  feet in diameter and lined with fire bricks.   They stood on  stout
rock or brick masonry  foundations  and  featured  tap  spouts  and  tuyeres,  which  were  ports  that
admitted air blasts, at graduated intervals.   At center was a columnar charge of fuel, and workers
dumped crude ore around the column until the ore chamber was full.   They usually admitted lead
bullion, or lead or iron ore,  because the soft metal  served as a flux,  which,  when molten, helped
the rest of the ore to liquefy.   After workers arranged layers of ore,  sealed the spouts, and added
more fuel, they started a blower that fed air to the smoldering fuel, bringing it to great heat. 10

As the lead or iron ore melted and the temperature increased, these liquid metals came in
contact with harder metals and minerals, causing them to soften, melt, and trickle down into the
base of the furnace.   Over time,  the  lot of ore became molten  and the heaviest material,  usually
the  metals,  settled  to  the  bottom  while the  lighter waste  floated .on  top.   At this  point,  workers
opened  the  upper  slag  spouts  and  tapped  the  liquid  waste  into  slag  carts,  then  did  likewise  for
intermediate  slag  spouts.   After they  drew the  waste  off,  the  workers  added  more  ore  and  fuel
until  the  pool  of liquid  metal  rose  to  the  height  of a  lower  slag  spout.    At  this  time,  workers
opened the lowest spout at the furnace base and tapped the molten metal  into pots or molds until

t°  Bailey,  2002:80,  Meyerriecks, 2001 : 173
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liquid  slag  made  an  appearance,  indicating  an  end  to  the  metal.    Workers  then  repeated  the

process, keeping the furnace in continuous operation for days or weeks.I I
Because  metallurgists   used  gravity  to   draw  ore  through  the  processing  stages,  they

usually  sited  smelters  on  a  slope.    Smelting  facilities  required  flat  space,  a source  of abundant
water,  and well-graded roads.   In addition to the  furnace,  smelters often featured ore bins,  large
fuel  bins,  water tanks,  storage,  an  assay  office,  and  a vault.    Successful  smelters  in  productive
mining  districts  usually  had  more than  one  furnace  to  process  batches  of ore  simultaneously  if
the  material  was  simple,  or  in  stages  if the  ore  was  complex.    Large  smelters  also  featured
roasters  and mechanized  concentration mills to  prepare the  ore  and  enhance  separation  prior to
smelting.

Figure 3.73:  The profile illustrates a small and simple smelter.   Workers sorted crude ore at top left and then fed the
material into a crusher marked by the upper wheel, which is a belt pulley.   The resultant cobbles and gravel
accumulated on the floor at center, and workers periodically fed the material into the furnace at lower right.  The
type of furnace, free-standing and pre-fabricated, was common by the  1870s.  Note the blower system in front of the
brickwork at bottom, which forced air into the furnace for great heat.   In many cases, smelters also had
concentration machinery to process complex ore in advance.   Source: A4z.;7z.ng & Scz.e#/j7;c Press 4/28/83, p281.

1 1   Bailey,  2002:82-83;  Meyerriecks,  2001 : 174
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Smeller Property Type and Eligibility Guidelines

Few  if any  smelters  currently  remain  standing  in  South  Dakota,  and  most  sites  have
suffered various  impacts after the  smelter was removed.   As  a result,  most identifiable sites will

possess  physical  integrity  on  an  archaeological  level  at  best.    Commonly,  stairstep  terraces  or
platforms  represent  the  building  and  general  stages  of ore  preparation  and  smelting.    Unflred
crude ore, bin foundations,  and a foundation for a jaw crusher should be evident on the highest
terrace.      The   lowest   terrace   will   offer  evidence   of  the   furnaces   and   blowers.      Masonry
foundations,   brick  rubble,  and  slag  flows  mark  the  locations  of  the  furnaces,   and  machine
foundations  might  remain  from  the  blowers.    Features  reflecting  screening  and  concentration
machinery may lie on intermediate terraces.   Smelters almost always had assay shops, and a shop

platform  should  be  present on  or near the  lowest terrace.   Aspects  of water and  power  systems
are likely, as well.   High volumes of slag and clinker from furnace fuel are telltale characteristics
of smelter sites.

j2eso"J'ce   I/I.gz.bz./I.fy..     As   a  subset   of  the   mining   industry,   smelting  was   of  limited
importance  in  South  Dakota.    Overall,  few  smelters  were  successful  prior  to  the  early
1900s,  and  most  mining  companies  shipped  their  ore  and  mill  concentrates  to  plants
outside  of  the  state.     By  the  early   1900s,   investors  finally  erected  several   efficient
smelters,  but these niche  facilities were designed for gold ores of specific compositions.
Complex ore not suitable for the niche smelters still had to be sent outside the state, and
mining  companies  produced  an  abundance  of  such  material.     Regardless,  the  niche
smelters  played  an  important role  in the  continuation  of the  mining  industry  after  1900.
The   smelters   allowed   mining   companies   to   produce   grades   of   ore   that   resisted
amalgamation   and  cyanidation,   and  were  previously  unprofitable.     In   so   doing,  the
smelters  prolonged  mining  and  helped  the  industry  to  remain  a  significant  force  until
around  1920.

Eligible  smelter sites  must retain physical  integrity  at  least  on  an  archaeological
level.    A  site  should  possess  characteristics  typical  of smelters,  as  well  as  convey  the
operation's  history.     The  features  and  artifacts  should  represent  the  smelter  building,
support  facilities,  and  general  infrastructure,  but  approximate  the  specific  crushing  and
smelting   stages.     Although   smelter  sites   are  not  expected   to  have   intact   buildings,
structures,  or machinery,  any that might be present strengthen a site's eligibility  because
these  are  rare  and  important  examples.     If  a  site  possesses  the  above  but  has  been
otherwise disturbed, it may still be eligible because surviving architecture and engineered
aspects are significant.   The buildings and engineered aspects  must, however,  be  in their

place of use, and the site complete enough to provide physical context.
South  Dakota's  smelters  may  have  been  modified  or  enlarged  over time.    Each

successive  improvement  left  its  own  imprint on  a site,  erasing  aspects  of earlier designs
and processes.   Assessing integrity and time frame can be difficult in such cases.   If a site
retains  a  majority  of its  original  aspects,  even  on  an  archaeological  level,  then  the  site
retains integrity relative to its original time frame.   If a company added facilities,  changed
the machinery, and left an otherwise heavy imprint, then the site retains integrity relative
to that time frame.
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IVRf7:P Crz./erj.o# 4..   Smelters are associated with historical trends and patterns important
on  statewide  and   local   levels.     Several  Areas   of  Significance  may  be  relevant,   and
although reviewed below, the Areas are explained in more detail in Chapter 2. I

In  the  Area  of J7zd#s/ry,  smelters  helped  the  mining  industry  remain  profitable
after  1900.   Prior to this time,  some mining companies encountered complex ore that not
only   resisted   amalgamation    and    cyanidation,    but   also   was    difficult   to   treat    in
concentration mills.   Al.though  such ore required  smelting,  it was too  low in grade to be
shipped to  distant  smelters.   As  a result,  the mining  companies  were  forced to  leave the
ore  in  the  ground.   The  niche  smelters  rendered  the  ore  profitable  to  produce,  and  at  a
time  when the  other grades  of ore  were  becoming  exhausted.   As  a result,  the  smelters
prolonged  the  life  of many  mines  and  contributed  to  the  viability  of the  industry  until
around  1920.

The   smelters  had   some   importance   in  the  E77gz.77eerj.72g  Area   of  Significance.
Metallurgists  adapted  conventional  smelting  practices  and  technology  to  the  complex
ores of the Black Hills, contributing to the field of ore treatment.

Smelters participated in the Areas of Com77?erce  and Eco77o773z.cs on both state and
local  levels.     The  operators  fostered  local  commercial  systems  by  paying  wages  to
workers,  securing  sources  of ore  from  mining  companies,  and consuming  high volumes
of fuel.    The  successful  facilities  also  contributed  to  the  state's  economy  through  their
output, and by attracting investment and disbursing the funds.

Smelters  participated  in  the Area  of Socz.cz/ fJz.s/or);  in  several  ways.    The  plants
employed  a  work force  that  possessed  a  demography  characteristic  of Western  mining.
Individuals     were     of .   varying     backgrounds,     ethnicities,     education     levels,     and
socioeconomic  status.   The  boom  and  bust  inherent  in  the  mining  industry  required  the
workers  to  be  mobile,  and  they  spread their traditions  as they  moved  about.   As  major
employers, the smelters also contributed to the development of social classes.

IVRfJP  CrJ./erz.o#  8..     Smelter  sites  have  a  potential  for  eligibility  under  Criterion  8
because they  can be traced to  important  individuals  such as engineers  and metallurgists.
If the  significance  is  through  the  person's  presence  on-site  and  direct  participation  in
operations, then Criterion 8 applies.   If the association is through design and engineering,
then  Criterion C  applies.   The  individual's role  in the  operation must be clearly defined,
and  a  brief biography  explaining  their  significance  provided.    An  important  person's
investment in a smelter or involvement with a company is too indirect an association for
Criterion  8.     The   individual   of  note  must  have  been  present  on-site   and  played   a
fundamental and direct role in the operation.

NRfzp  C7`J.ferz.o7?  C..    Sites  may  be  eligible  under  Criterion  C  if they  clearly  exemplify  a
smelter.       Because   equipment   and   buildings   were   removed   when   a   smelter   was
abandoned,  integrity  can  be  expected on  an  archaeological  level.   The  smelter footprint,
terraces, aspects of infrastructure, and support facilities should be represented by features
and  artifacts.     The  general  flow  path  for  the  ore  from  input  to  furnace  should  be
identifiable,   but   the   process   specifics   can   be   approximated.      Intact   structures   and
equipment, a high degree of integrity, or engineering or architectural features strengthen a
site's potential eligibility.   A site retains high integrity when its features clearly represent
each  stage  of ore  treatment,  as  well  as  individual  machines  and  appliances.    Important
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engineering and architectural features include intact buildings, structures, and machinery.
The  E77gz.7ceerz.72g  Area  of Significance  is  usually  relevant  to  smelter  sites  because  they
often  exemplify  the  adaptation  of  smelter  design,  technology,  and  engineering  to  the
conditions  of the  Black  Hills.    If characteristic  buildings  still  stand,  then  the  Area  of
-4rcfez./ec/"7.e   may   apply.      Buildings   represent   variations   of  design,   materials,   and
construction methods typical of smelters.

Smelter sites  may be  eligible under Criterion  C  if they  are contributing elements
of a  historic  landscape.    Even  when  a  smelter  site  is  poorly  preserved,  it  may  provide
context or belong to a greater body of resources representing an area's history.  Extensive
sites  may  constitute  small  landscapes  in  themselves,  especially  when  slag  dumps  are
present.

IVRf7P Crz`rerz.o7i D..   Smelter sites may be eligible under IVRf7P Crz./erz.o77 D if they hold a
high  likelihood  of yielding  important  information  upon  further study.    Smelter sites  can
contribute in three general ways.   The first is buried archaeological deposits such as privy

pits, thick clinker dumps,  and refuse  layers in tailings dumps.   The deposits may  include
artifacts capable of enhancing our current understanding of workplace behavior, diet, and
substance  abuse.    If the  workers  lived  on-site,  residential  deposits  may  illuminate  the
currently dim portrait of smelter workers and their lifestyle.

Second  is  a  good  assemblage  of structures,  foundations,  or  machinery  for  the
smelting   process.     Detailed   examination   may   reveal   how  metallurgists   adapted  the
smelting  process  to  Black  Hills  ore,  and  designed  facilities  accordingly.   The  third  is  a
well-represented    infrastructure.       Documentation    may    demonstrate    how    engineers
designed water, power, transportation, and slag disposal systems.

In   general,   sites   with   physical   integrity  tend  to   possess   at   least   one   of  the
information  sources  noted  above  and  will  qualify under  Criterion  D.    Sites  with  poorly
represented features or a lack of buried deposits will not qualify.

Features Common to Smelter Resources

The features below are an abbreviated list of those expected at smelter sites.   Most
smelters relied on the same water and power systems as ore treatment mills, and included
preliminary  stages  of  crushing,  screening,  and  concentration.     The  researcher  should
review Ore Treatment Mill Feature Types for descriptions.

B/ower..   Smelters relied on blowers to force an air blast into a furnace.   A typical blower featured a ring of
vanes  encased  in  a  wood  or  sheet  iron  shroud  with  a  port  for  the  outflow.    A  motor  or  steam  engine

powered the blower, and it often stood nearby.   Blowers ranged from 3 to 8 feet in diameter.
B/ower Fozf#cJczfz'o#..   A  foundation that anchored a blower.   Foundations were usually rectangular,  less than
6 by 8 feet in area, and consisted of masonry, concrete, or timbers.
Coc!/ Bj#..   Because smelters  consumed high volumes  of fuel, they  almost always  featured  substantial bins
for coal or coke.   The bins were usually sloped-floor structures that facilitated a gravity-drawn flow of fuel
from the structure.   The walls typically consisted of a timber frame sided on the interior with planks.
Cocz/ Bz.# j2zfz.#..   The collapsed remnants  of a coal bin.
Cocz/ BJ.# Fow#dc7fz.o#..   Due to their great weight, coal bins usually  stood on masonry or timber foundations.
Scatters of coal or coke strongly suggest that a given foundation supported a coal bin.
Fz/r#czcc..   The small smelters relied on two general types of furnaces..  The earliest and least efflcient was a
brick   or   rock   masonry   structure   with   multiple   chambers.      Combustion   in   lower   chambers   created
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superheated gases that melted ore  in upper chambers.   The interior was  lined with fire bricks  or sandstone
blocks.  The masonry should feature evidence of intense heat and slag.

The type  of furnace  most  popular  by  the  late  1870s  was  a free-standing,  cylindrical  steel  vessel
lined with fire bricks.   These furnaces tended to be from 6 to  12 feet in diameter and as high, crowned with
a  steel  smokestack.    Workers  input crushed  ore through  hatches  in the top  and  drew  out  molten  material
tthrough ports in the bottom.  .
Fwr#czce R#z.#..   The collapsed remnant of a masonry furnace.
FwrJ7czce  Foct#czloJi.o#..     The  early  masonry   furnaces  stood  on  rectangular  foundations   of  brick  or  rock
integral with the chamber walls.   The free-standing furnaces stood on brick or rock pads larger in footprint
than  the  steel  vessel.    A  foundation  for  a blower  is  usually  nearby.    Furnace  foundations  almost  always
feature slag and evidence of heat.
Fetr;'2czce  P/czifor#i/rerroce..    Furnaces  usually  stood on  dedicated platforms  or terraces within  the  smelter
building.   Because the furnace provided one of the last stages of ore treatment, the platform was among the
lowest  at  a  smelter.    Evidence  of a  furnace,  such  as  slag  flows  or  a  foundation,  should  remain.    Free-
standing steel  furnaces  often  left little more than the foundation sunounded by  slag flows, while masonry

types may have left structural ruins.
S/crg D3I;7apr   Slag  is  a vitreous  waste  left  after ore was  melted  and the metal  content drawn  off.   Smelting
companies disposed of their slag in dumps downslope from the smelting complex.
S'/c}g Fl/oi4;:   Uncontrolled releases of slag from a furnace created flows on the furnace platform.   The flows
appear similar to lava or smooth concrete.
Sine/fer Batz./dz.#g..    Smelter  buildings  were  similar to  those  for  ore  treatment  mills.    Where  possible,  they
were  built  over  a  series  of platforms  or  terraces  so  gravity  could  draw  the  ore  through  the  stages  of
preparation  and  smelting.     Each  terrace  was  usually   dedicated  to  a  specific  treatment  stage.     For  a
description of the general constitution of the building, see Ore Treatment Mills al]ove.
S"e//er Bccj/c7j#g Foet77dczfz.o#..   The foundations for smelters were similar to ore treatment mills.
Sine/fer J{"z.#..   The collapsed remnants of a smelter building.

151



Chapter 4:  Mining Settlement Property Types and Their Eligibjlity Guidelines

CHAPTER 4

MINING SETTLEMENT PROPERTY TYPES AND THEIR ELIGIBILITY
GUIDELINES

ProT)ertv TVDe:  Mining Settlement and Residence

Between  1874 and around  1920, prospectors, miners,  and industry participants examined
nearly every,  if not all,  the  canyons,  gulches,  hills,  and  mountains  in the Black Hills.    In those
locations where industry participants spent appreciable amounts of time, they usually established
residences,   Every mining district featured at least isolated prospectors'  camps and collections of
residences,   and   where   the   mines   and   prospects   were   numerous   and   closely   spaced,   the
accumulation  of residences  formed  what  can  be  referred to  as  settlements.    Many  settlements
such  as  Deerfield and  Tigerville never progressed beyond an  informal  status,  but when  a  local
mining industry showed signs of permanency and the population grew large enough, some of the
settlements matured into formally organized towns.

As places of inhabitation, the residences common to the mining industry fall into several
broad   categories.      In   ascending   order   of  complexity   and   population,   the   categories   are:
prospeetor's    camp,    workers'    housing,    unincorporated    settlement,    and   townsite.       Their
descriptions and eligibility guidelines are provided below.

M_i_z|_i_n£ Settlemerit Resource Subtvi)es and Elip{btlitv Guidelines

P_r_operfy Subtvpe:  Prospector 's Camp

jzesoztrce  Desc7~z.z7fz.o#..     When  examining  an   area  or  developing   a  claim,   prospectors
usually  established  camps  that  they  intended  to  be  impermanent.     The  camps  were
simple,  often  lacked  formal  buildings,  and  were  abandoned  after  brief occupation.    A
typical  camp  included  a wall tent  or  log  cabin,  a privy  for  sanitation,  an  open  area  for
domestic  activities,  and  possibly  a fire  ring  for outdoor cooking,   Prospectors  also  built
corrals with stumps, brush, and natural obstacles as fencing.   In the camp, the prospectors
chopped firewood, may have conducted blacksmithing, and threw refuse downslope.

Because the camps  were  intended to be  impermanent and were  occupied briefly,
only the barest of material  evidence  remains today.   Camps  inhabited  by  individual  and
pairs  of prospectors  tend  to  be represented  by  a  single  tent platform,  a  sparse  scatter  of
food  cans,  and  little  else.    In  some  cases,  groups  of prospectors  established  camps  of
several tents  or a log cabin  as  a more permanent base of operations.   For an  assemblage
of residential  features  to  qualify  as  a  prospector's  camp,  it  must  be  directly  associated
with  prospect  workings  or  be  in  an  area  that  was  subjected  to  prospecting.    If a  site
features  evidence  of substantial  buildings  and  lengthy  occupation,  it  may  be  one  of the
resource types described below such as Workers'  Housing.   Prospector's  camps often  lie
within  larger complexes  such  as  groups  of excavations  or placer workings,  for example.
In  such  cases,  the resource  is  a component  of that  larger site  and  should be  recorded  as
such.
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Figure 4.1 :   Although this mid-1870s prospectors'  camp is in Colorado, it typifies those in South Dakota.
Archaeological features represent such sites today.  Earthen platforms might represent the tents, the fire ring at right
could be evident and overgrown, and a scatter of cans often extends downslope.   Courtesy of U.S. Geological
Survey, Jackson, W.H. 566.

Reso2/rce  E/I.£;bz./z`fy..    Prospectors'  camps  were  a  function  of the  search  for  both  placer
and hardrock deposits.   Given this, the camps were important during the same time frames
and  for  many  of the  same  reasons  as  the  prospect  sites  discussed  in  Chapter  3.    As
manifestations  of the  frontier  prospecting  movement,  the  camps  were  important  on  a
statewide  level from  1874 to  1885.   During this time,  prospectors defined the extent and
distribution   of  the   state's   placer   and   hardrock   riches,   and   the   results   became   the
foundation  for  the  stat6's  principal  mining  industry  and  associated  settlement  pattern.
Afterward,   prospecting   contracted   in   importance   to   local   areas.       Continued   ore
discoveries allowed the mining industry in some areas to remain viable after the early and
principal mines declined in production.

Because prospectors' camps were occupied briefly and were ephemeral, relatively
few retain physical integrity today and many cannot be clearly identified.   Resources that
can be confirmed as prospectors'  camps are important and may be eligible provided their
material  remains  date  to  the  Period  of  Significance  noted  above,  or  a  specific  area's
mineral  discovery   era.     Unless   a  site   features   an   intact  cabin,   physical   integrity   is
expected  to  be  on  an  archaeological   level.     For  archaeological  remains  to  constitute
sufflcient  integrity,  the material  evidence  should  permit the  virtual  reconstruction  of the
camp.   The tent or cabin platform should be present, the artifact assemblage characteristic
of  brief  occupation,  and  the  general  area  prospected.     We  can  consider  prospectors'
camps with integrity to be uncommon resources.
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IVRf7P  Crz./erz.o77  j4..    Prospect  camps  are  associated  with  historical  trends  and  patterns
important on  statewide and  local  levels.   Several  Areas  of Significance may  be relevant,
and although mentioned below, they are explained in more detail in Chapter 2.   A camp's
time frame   must   be   established   so   relevant  trends   and   patterns   can   be   determined.
Time frame   is,   however,   difficult   to   define   for   prospect   camps   because   most   lack
sufflcient  assemblages  of dateable  artifacts  and  were  nctt  clearly  described  in  archival
sources.   Without a flrm  time frame,  a site  cannot be  identified with trends  and  patterns.
A camp can be assumed to date to the period of significance  if archival research or other
information proves that the immediate area was prospected early in Black Hills history.

Between   1874  and   1885,  prospectors'  camps  were  an  institution  on  the  Black
Hills mining frontier, and as  such, participated in the Area of Exp/o7'czfz.o7?/Sef//e772e77/.   As
temporary   places   of  residence,   the   camps   served   as   bases   of  operations   for   the

prospectors  who  characterized  the  region's  geology,  proved  the  presence  of gold  and
silver, and conducted general exploration.

Within the Area of J77datstry, some sites that date after 1885 may be important on a
local   level   for  their  role  in  the  continuation  of  prospecting.     After   1885,  the  boom
declined in the Black Hills, although later prospecting was significant because it provided
additional  ore  that  allowed  an  area's  mining  industry  to  remain  viable.     The  camps
supported the prospectors who found the post-boom ore deposits.

Camps  inhabited  by  groups  of  prospectors  can  be  important  under  the  Socz.cr/
ffz.s'/ory Area of Significance.   Such camps served as frontier meeting and communication
centers  where  individuals  exchanged  information  and  news.    The  camps  also  served  as

primitive  social  centers  for  a  segment  of the  mining  industry  that  often  went  without
human  contact for long periods  of time.   Further, those  individuals  were highly mobile,
independent,  diverse  in  background,  and  left an  imprint on  the  culture  of the  American
West that persists today.

NRf7P  Crz./erz.o7z  8..     Prospect  camps  may  be  eligible  under  IVRI7P  Crz.rerz.o7i  8  under
certain  circumstances.   First,  an  important person must have lived  in the camp.   Second,
the site must retain physical integrity relative to that person's time frame.  Few camps will
be eligible under Criterion 8 because archival information is usually insufficient to prove
the presence of an important person.

IVRfzp  Crz.ferjo7?  C..    Prospectors'   camps  hold  the  highest  likelihood  of being  eligible
under NRfz:P  C7.z./erz.o7z  C because  they  represent  the  typical  residences  associated  with
mineral  examinations  and discoveries, the beginnings of mineral booms,  and the general
exploration of the Black Hills.   Clearly definable resources with integrity are uncommon,
and the combination  of tent platform,  sparse artifact assemblage,  and corral remnant are
important characteristics  and  attributes.    Prospectors'  camps  may  also  be  eligible  under
Criterion  C  if the resource possesses  intact architectural  features  and  facilities  necessary
for  prospecting,   such  as   cabins   and  field   forges.     These  were   important  aspects   of

prospecting and few survive today.

IVRf7P  Crj.fey;.o72 D..    Under IVzzf7P  C7~jfe7`j.o72 D,  few resources  are  likely to  be  eligible  as
occupation was brief and archaeological deposits are unlikely.   However,  in  cases where

154



Chapter 4:  Mining Settlement Property Types and Their Eligibility Guidelines

camp  sites  possess  buil.ding  platforms,  privy  pits,  and  refuse  dumps  that  feature  buried
archaeological  deposits,  testing  and  excavation  may  reveal  information  regarding  the
lifestyles,  social  structures,  and  demography  of prospectors,  as  well  as  the  presence  of
families   and  women.      Such   studies  are   important   because  these   subjects  were  not
extensively documented at the time.

Propertv Subtw|Je..  Workers '  Housing

Resoz4rce  Descrj.z7Jj.o77..    Workers'  housing  ranged  from  primitive  cabins  to  single-family
houses to boardinghouses.   The unifying definition is that the residents who  lived in the
building  were  confirmed  to  be  mining  industry  workers.    Houses  and  boardinghouses
near  mines  and  mills  are  likely  to  qualify  because  of their proximity to  these  industrial
operations.   Similarly, houses in company towns usually qualify because most men were
employed at one  of the mines.   Residences  in general mining towns  such as Deadwood,
however, are more difficult to assess because anyone could have lived in the buildings.

Often,   individual   mines   and   mills   had   houses   and  boardinghouses   for  their
employees.    Although the  residences  are  workers'  housing,  they  should  be  recorded  as
components  of the  larger  mine  or  mill  sites.    Workers'  housing  can  be  recorded  as  an
independent resource in itself under several conditions:

1.     When workers'  housing cannot be tied to a specific industrial complex.   For example, residences
may  lie  near  a  cluster  of mines,  and  yet  be  far  enough  away  so  that  the  residences  cannot  be
attributed to one specific operation.

2.     When the  residences  are within  a town dependent on mines  or mills,  and  whose population was
dominated by industry workers.   Company towns are the most common communities where most
residences are workers' housing.

3.     When the residential features are a component of a larger industrial site, but the industrial aspects
have  been  destroyed  or  have  little  integrity.   The  residential  features  may  be the  only  surviving

portion of the site.   In this case, the residential features would be a site in themselves, but the lost
or damaged industrial complex should be noted.

As a resource, workers'  housing includes all features associated with inhabitation
and other domestic activities.   The sites were usually complexes centered on at least one
residential  building,  and  often  several.    The  buildings  may  have  been  cabins  or  formal
houses  occupied  by  a  miner  and  family,  or  shared  by  two  to  four  unmarried  workers.
Boardinghouses  provided  accommodations  for  four  or  more  unmarried  workers,  who
dined and spent leisure time in a communal setting.   Isolated mines and mills commonly
had boardinghouses for the workers and separate cabins or houses for the superintendent
and  family.   Typically,  archaeological  features  such  as  building  platforms,  foundations,
and ruins represent the residential buildings today.

Workers'  housing complexes almost always possess additional features, primarily
archaeological  in  nature.    Privy  pits  and  refuse  dumps  reflect  primitive  waste  disposal

practices.   The dumps usually extend downslope from the residence doorway and consist
of domestic  refuse,  and  primarily  materials  generated  by  food  preparation.    Residents
usually  cleared  an  area  by  the  building  for  chopping  firewood,  cleaning  laundry,  and
other outdoor activities.   Complexes for numerous workers often included root cellars for
the storage of perishable food such as meat and vegetables.
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Figure 4.2: The photo
depicts the interior of a

typical  log cabin
associated with the BIack
Hills mining  industry.
Both miners and

prospectors endured such
primitive and austere
living conditions between
1875  and  1920.   Courtesy
of the State Archives of
South Dakota Historical
Society.

Res'oorce E/z.£z.bz./I.fy..   Workers'  housing  is a broad resource type ranging from  individual
cabins and houses to large complexes with multiple buildings.   Because workers' housing
was a direct function of the mining industry, the resource type shares the same Periods of
Significance  as  the  mining  industry.    The  first  spanned  1874  to  1885,  when  the  Black
Hills were  in a frontier state and  mining evolved  into  an  industry.   The  second occurred
from  1886  through  1920.   During this time,  mining was  an  industry of significance  and
included a variety of company operations ranging from placers to hardrock mines to ore
treatment  mills.    The  third  was  the  Great  Depression  revival,  beginning  in   1933  and
ending with the Federal ban on gold mining in  1942.

To   be  eligible,   a  workers'   housing   complex  inust  possess   physical   integrity
relative  to  one  of the  Periods  of Significance.    Outside  of existing  towns,  integrity  is
expected   to   be   archaeological   in   nature   because   most   buildings   collapsed   or  were
dismantled.   For a site to retain  integrity on an archaeological  level, the remnants  should
permit the virtual  reconstruction  of the  locations  and general  types  of the buildings,  and
also  represent  support  facilities  such  as  privies  and  root  cellars.     Earthen  platforms,
foundations,   and   ruins   usually  represent  the   buildings.     Privy   pits   and   root  cellars
manifest as depressions, and activity areas are often level areas.   Artifact assemblages are
extremely   important   and   should   be   rich   enough   so  .researchers   can   interpret   the
demography and lifestyles of the residents.

Some  workers'  housing  complexes  may  possess  standing  buildings,  which  can
contribute architectural integrity under certain conditions.   Architectural integrity requires
that  a  building  retain   its   original  appearance,   materials,   workmanship,   and   location.
Major  additions  and  alterations  usually  compromise  architectural  integrity.    In  general,
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workers'  housing complexes with intact buildings are uncommon resources, and most are
in existing towns.

IVRffp  Crz.ferz.o77 £4..    Workers'  housing  complexes  are  associated  with  historical  trends
and patterns  important on statewide and local levels.   Several Areas of Significance may
be  relevant,   and   some  cany  over  from  the  general  mining  industry.     A  complex's
time frame   must   be   established   so   relevant  trends   and   patterns   can   be   determined.
Time frame    can    usually    be    defined    because    dateable    artifacts    and    architectural
construction methods tend to be numerous.

In   the   Areas   of  4rcfez./ec/ctre   cz#c7   E#gz.77eerj.7ig,    mining   companies   adapted
conventional engineering and architectural practices to the needs of the mining  industry.
This  movement  involves  mostly  boardinghouses  built  by  well-capitalized,  progressive
mining  companies.    A  few  well-capitalized  companies,  especially  in  remote  locations,
erected  handsomely  appointed  accommodations  for  their  workers  for  several  reasons.
The  most  common  was  to  attract  quality,  skilled workers  and  entice  them  to  live  in  a
company atmosphere.  Less common reasons were to provide comfortable housing out of
humanitarian  concerns  and  to  make  a  statement  to  the  mining  world  of a  company's
productivity and progressiveness.

Co77277cz{#z.fy  P/o#7".73g  cz77d Deve/ap774e77f  was  an  important  Area  of  Significance
because  workers'  housing  directly  participated  in  the  settlement  patterns  of the  Black
Hills.   Some complexes were seeds for communities, others reinforced established towns,
and isolated complexes were a form of disbursed settlement on a cumulative basis.

Eco77o77".cs   is   an   Area   of   Significance   for   workers'   housing.      Residences,
especially  communal  boardinghouses  and  bunkhouses,  were  microcosms  of important
economic  activities.    They  were  the  sites  of personal  financial  transactions  such  as  the
exchange of time and labor for pay, and the exchange of pay for room, board, and goods.

J77dz/sfr);  is  a  relevant  Area  of  Significance.     Workers'  housing  supported  the
work force that, cumulatively, made the mining industry function.

Another  important  Area  of  Significance  involves  Socz.cz/  f7j.a/or)/.     Communal
residences  were the place  of cultural  practices,  traditions,  and  diffusion,  be the  cultures
American  or  from  other  countries  and  ethnicities.    Also,  residences  were  places  where
workers could attend to the necessities of life outside of the workplace.   On a broad scale,
the sum of workers'  housing sheltered much of the mining industry's work force and saw
it fed.   Workers' housing also was a direct manifestation of and instrument for permanent
settlement in the Black Hills.

IVR£7P Crz.fe7`j.o# 8..   Workers'  housing complexes  may be eligible under NRHP C7`z.fe7.z.o77
8 when  occupation by an  important person can be confirmed.   The  important  individual
must   have   lived   or   worked   at   the   complex,   or   been   directly   present   during   its
construction.    If the  important  individual  designed  the  complex  or building  but  did  not
live  there,  then  Criterion  C  applies.    Mere  ownership  of  a  property,   investment  in  a
company,  or  very  brief  occupation  such  as  a  visit  is  too  indirect  an  association  for
Criterion  8.     The  complex  must  retain  integrity,  even  if  on  an  archaeological  level,
relative  to  the  person's  occupation.    The  researcher  should  provide  a  brief biography
explaining  why  the  individual  was  important  and  how  they  were  involved  with  the
complex.
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IVREP  Crz./erz.oJ7  C..   Workers'  housing complexes can be eligible under IVRf7P Crzterz.o7?
C  under  a  variety  of  conditions.     Here,   it  is  best  to   divide  the   discussiori   between
resources  with  standing  buildings  from  those  that  have  been  reduced  to  archaeological
features.

Currently, workers' residences in the forms of cabins, houses, and boardinghouses
stand intact throughout the Black Hills.   Small and simple houses and cabins are the most
common  types  of residences,  although  relatively  few retain  integrity  relative  to  a single
Period  of Signiflcance  due  to  alterations  over  time.    Historically,  the  small  houses  and
cabins  tended  not  to  be  involved  with  major engineering  or  architectural  contributions.
However,   they   can   serve   as   important   representations   of  the   simple   and   austere
architecture  typical  of wage  workers.    The  researcher  must  define  the  building  type,
time frame, and architectural style, and why the building is an important example.

In   contrast  to   cabins   and   houses,   boardinghouses   are   uncommon   and   often
participated  in  the  adaptation  of residential  engineering  and  architecture to  the  needs  of
both the mining industry and the community.   Those boardinghouses with  integrity may
be eligible under the same Criteria as houses and cabins.

In a few cases, residential buildings can be attributed to  important architects and
builders.   The researcher must identify who the individual was and provide biographical
information explaining why the individual was important.   If the building retains integrity
relative  to  the  original  design,  it  may  be  eligible  as  the  work  of a  master  architect  or
builder.

If the  residence  possesses  innovative  architectural  aspects  and  retains  integrity
relative to  a  single Period  of Significance,  it may  be  eligible  as  an  example  of its  type.
Innovative  aspects  include  adaptations  of  conventional  architecture  to  environmental,
climatologic,  and  geographic  environments.     They  can  also  include  unusual  designs,
functions, construction methods, and materials uses.

Many residential buildings are located in existing historic mining communities.  If
the  community  retains  integrity  as  a  whole  and  was  important,  a  residence  may  be  a
contributing  element  if it  is  compatible  in  time frame  and  appearance.    Such  residences
contribute  to  the  community's  historic  feel  and  ambiance.   In  such  cases,  the  residence
may be  eligible  because  it belongs to  a  greater whole  of importance.   It  is  important to
note that if the greater whole was  important and collectiv;ely retains  integrity on a broad
scale, it may be worthy of district designation.

Outside   of   existing   communities,   most   workers'    housing   complexes   have
collapsed   or   been   removed,   leaving   archaeological   features   such   as   building   ruins,
building platforms,  and  privy pits.   When  on  an  archaeological  level, the complexes can
be  eligible  if they  offer  important  or  defining  characteristics  and  attributes,  and  possess
integrity  relative  to  a  Period  of Significance.    Archaeological  integrity  requires  intact
assemblages  of  surface  artifacts  and  non-architectural  features  clearly  conveying  the
organization  and  infrastructure  of the  housing,  and  aspects  of the  residents  and  their
lifestyles.     Such  resources  can  be  described  as  archaeological  examples  of  workers'
housing.   Design of the complex is an  important attribute,  and the design may have been
formal  or  a  spontaneous  response  to  local  conditions.    Evidence  of how  the  residents
inhabited  the  complex,  conducted  domestic  activities,  and  added  support  facilities  are
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additional   attributes.     Intact   artifact  assemblages   are   important  because  they  reflect
resident demography and lifestyle.

Even   when   reduced   to   archaeological   features,   housing   complexes   may   be
eligible  as  contributing  elements  of a greater whole  when part  of a historic  community.
The   researcher   must   note   that   the   complex   retains   archaeological   integrity   and
contributes   to   the   settlement's   historic   fabric,   which   is   defined   as   the   sum   of  the
settlement' s archaeological features.

jvREP C7`z./c7`;.o# D..   Workers'  housing offers a high potential for eligibility under jvREP
Crz./erj.o72  D  because  it  may  contribute  meaningful  information  in  several  arenas.    An
analysis   of  a   complex   and   any   architectural   features   may   enlighten   the   existing
understanding  of workers'  housing  and  the  residential  environment  associated  with  the
mining  industry.   Workers'  housing complexes  often possess  a diverse array of artifacts
found on ground-surface.   Building platforms, privy pits, and refuse dumps feature buried
archaeological  deposits' with  artifacts  of a  different  nature.    An  analysis  of both  may
reveal information regarding the lifestyles, social structures, and demography of workers,
as well as the presence of families and women.   Such studies are important because these
subjects were not extensively documented at the time.

Prop_grty Subtvpe :  Isolated Residence

Resource  Descrz`z7/i.o77..  .   Isolated  residences   are  places  of  developed  inhabitation  that
cannot be  clearly  tied to  an  industry  or other pattern of subsistence  because  evidence  is
insufficient.   Such resources lack characteristics or artifacts that can clearly associate the
resource  with  prospecting,  mining,  logging,  transportation,  or agriculture.   Determining
whether a residence in a mining district is an isolated residence can be subjective since it
may have served as base of operations for prospectors, hunters, or homesteaders.   Isolated
residences  are  simple  and  usually  consist  of  a  few  residential  features,  generic  and
impoverished   artifact   assemblages,   and   no   industrial   or   commercial   attributes.      If
buildings   stand,   they   are   likely   to   be   small   cabins   or  frame   houses   vernacular   in
appearance and form.

Resozjrce E/z.£z.bz./z.fy..   By definition, isolated residences cannot be directly attributed to an
industry or other pattern of subsistence.   For this reason, their historical associations and
Areas    of   Significance    remain    unknown    until    detailed    studies    or   archaeological
investigations provide clarifying information.

Property Subtvi)e :  Uri_ill_c_Qrpordted Settlement

Jzesozjrcc  Desc7`z.z7/z.o72..    Popularly  known  as  mining  camps,  unincorporated  settlements
were  informal  communities  established in response to  several  stimuli.   They  also  served
combinations of purposes.  Mineral booms were among the most common reasons behind
unincorporated  settlements.     When  prospectors  and  miners  joined  a  local  rush,  they
tended  to  erect  residences  in  a  common  area that  offered  flat  ground,  open  space,  and
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water.   Informal  settlements  also  grew as  bedroom  communities  to  house the work force
of a primary industry.

Figure 4.3 : A cluster of buildings in Bear Gulch illustrates several characteristics of unincorporated settlements, also
known as mining camps.  The buildings were the settlement's center and housed basic businesses such as the
mercantile at center.  The row also reflects typical vernacular architecture, ranging from log construction at center to
the frame buildings at the ends.  All are simple, rough, have gabled roofs, and few windows.   Courtesy of the State
Archives of South Dakota Historical Society.

Unincorporated  settlements were rarely planned  in  advance  and  instead  evolved
organically  according  to  local  housing  needs.    The  communities  usually  possessed  no
formal  organization  or  infrastructure,  and  their buildings  tended  to  be  disbursed  among
the most favorable micro-environments.   Mining companies and individual workers built
residences near their points of employment,  and this assumed form  as a settlement when
concentrated in  one area.   When the population became  large enough,  entrepreneurs  and
community  activists  established  basic  services  and  businesses  such  as  a  post  offlce,  a
mercantile,   a  saloon,   and  a  combination  restaurant  and  hotel.     The  businesses  then
became the settlement center, although residences were few and scattered around.

As  a center for  a working population,  an  unincorporated  settlement usually  was
the hub of a local transportation network.   Several wagon roads linked the settlement with
the  nearest  nodes  of  commerce,  and  packtrails  fanned  out  to  places  of  employment.
Because  draft  animals  were  a  principal  transportation  method,  residences  for  multiple

people  had  corrals.    Sanitation  was  limited  to  privies,  and  water  came  from  streams,
springs, and wells.   By the  1910s, some settlements enjoyed electricity for lighting, wired
from nearby mines or mills.

The   architecture   in   unincorporated   settlements   tended   to   be   vemacular   in
appearance and form.   The buildings were rarely designed by architects, and were instead
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planned  in the field primarily  for function and economy.   The residents  imitated familiar
methods  and  forms  as  best  they  could,  and  adapted  them  to  the  local  environment  and
incorporated  available  materials.     Milled  lumber  was  preferred  for  its  regularity,  but
residents substituted local building materials such as logs and stone masonry.

When  a settlement was  in  infancy,  almost all  its buildings were wall tents,  small
cabins,   and   buildings  .with   any   combination  of  logs,   1umber,   and   canvas.     Mature
settlements  often  featured  at  least  several  substantial  frame  buildings,  as  well  as  log
cabins  .with  plank  or  board-and-batten  siding  for  a  formal  appearance.    By  the  1900s,
residents  made  increased  use  of corrugated  sheet iron  and  imitation brick siding.   Some
business buildings had false-fronts, and nearly all possessed gable roofs.

Today,    few   if   any    unincorporated   settlements    survive    in   high   states   of
preservation.    Although  some  settlements  may  still  possess  intact  buildings,  most have
been  reduced  to  archaeological  sites.    Features  such  as  earthen  platforms,  foundations,
and ruins represent the i)uildings.   Such remnants are usually center to associated features
such  as  yards,  refuse  dumps,  privy  pits,  root  cellars,  and  wells.    At  sites  completely
overgrown with sod, differentials in vegetation may outline any or all these features.   If a
researcher suspects  a site to  be  an unincorporated  settlement,  then they  should  survey  a
large  area  for  outlying  residences,  primitive  infrastructure  such  as  community  springs,
and  industrial  complexes.   Companies  frequently built ore treatment mills  and  sawmills
in drainages near settlements.

Jtesozjrce  E/z.jrj.bz./z.fy..    Most  unincorporated  settlements  in  the  Black  Hills  were  a  direct
function of gold and sil.vcr mining.   Some settlements  in the northwestern portion of the
state grew in response to coal mining.   Predominantly, the resource type shares the same
Periods of Significance as the mining industry.   The first spanned  1874 to  1885, when the
Black  Hills  were  in  a  frontier  state  and  mining  evolved  into  an  industry.    The  second
occurred  from   1886  through  1920,  when  mining  was  an  industry  of  significance.    A
variety  of company  operations  ranging  from  placers  to  hardrock mines to  ore  treatment
mills  gave  rise  to  numerous  settlements.    The  third  was  the  Great  Depression  revival,
beginning  in  1933  and ending with the Federal ban on gold mining in  1942.   During this
time,    formerly   abandoned   settlements   were   reoccupied   by   workers   employed   at
surrounding mines.  A few coal settlements were inhabited during the  1940s and  1950s.

An  unincorporated  settlement must  possess  physical  integrity  relative  to  at  least
one   of  the   Periods   of  Significance   above   to   be   eligible.      Some   settlements   were
continuously  occupied  over  the  course  of  several  Periods.     Such  a  site  would  be  an
example of serial occupation.

Integrity   is   expected   to   be   primarily   archaeological   in   nature   because   most
buildings collapsed or were dismantled.   For a site to retain integrity on an archaeological
level,  the  material   evidence   should  represent  the  general  content  and   layout  of  the
settlement.    Earthen  platforms,  foundations,  and  ruins  usually  represent  the  buildings.
Privy  pits  and  root  cellars  manifest  as  depressions,  and  wells,  springs,  and  ditches  are
distinct.   Artifact assemblages are extremely  important and allow researchers to  interpret
building function, time frame, and the demography and lifestyles of the residents.

Some  settlements  possess  standing  buildings,  which  can  contribute  architectural
integrity  under certain  conditions.   Architectural  integrity  requires that a building retain
its  original  appearance,   materials,   workmanship,   and   location.     Major  additions  and
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alterations usually compromise architectural integrity.   In general, settlements with  intact
buildings are uncommon resources.

IVRZZP  C7'z./erz.o77 ,4..    Unincorporated  settlements  are  usua.Ily  associated  with  a variety  of
historical trends  and patterns  on  statewide and  local  levels.   Many Areas of Significance
are  often  relevant,  and  only  the  broadest  are  reviewed  below.    The  researcher  should
review the  discussion  of the  Areas  in  Chapter  2  to  refine  how  they  might  apply.    The
time frame  when  a  settlement  was  occupied  must  be  established  so  relevant  trends  and
patterns  can  be  determined.    Time frame  can  usually  be  defined  by  comparing  archival
research with dateable artifacts and architectural construction methods.

In the Areas of 47`cfez.fecf"re and E77gz.77eerz.77g,  settlements were places where both
mining   companies   and   independent   residents   adapted   conventional   engineering   and
architectural  practices to the  Black Hills  environment.   This movement  involves  mostly
boardinghouses  built  by  well-capitalized,  progressive  mining  companies.    A  few  well-
capitalized  companies,   especially  in  remote  locations,   erected  handsomely  appointed
accommodations for their workers for several reasons.   The most common was to attract
quality,  skilled workers and entice them to live in a company atmosphere.   Less common
reasons were to provide comfortable housing out of humanitarian concerns and to make a
statement to the mining world of a company's productivity and progressiveness.

Co77?7#z/#J.fy  P/cz7277z.77g  cz77d Deve/ap"e77/  was  an  important  Area  of  Significance.
On  a  broad  scale,  unincorporated  settlements  were  node.s  and  centers  of transportation
and   communication,   crucial   to   the   success   of  the   mining   industry.      The   supplies,
equipment,  and services required by mining companies  often flowed  into the settlements
prior  to  their  distribution,  and  ore  and  mill  products  flowed  out.    The  settlements  also
influenced the distribution of population and work force in the Black Hills, and some were
communities that supported residents during difficult times.

The  Area  of Eco77o77{z.cs  is  relevant  for  settlements  on  several  levels.     Mature
settlements  with  company  housing  and  businesses  were  local  economic  microcosms.
Workers  exchanged time  and  labor  for pay,  reinvested  some  of their pay  for room  and
board,  and diverted more  into local businesses.   Such settlements were also tied to larger
economic  systems  of regional  and  statewide  importance.    The  businesses  and  mining
companies   conducted   trade   with   outside   firms,   fostering  the   development   and   then

perpetuation  of complex  economic  systems.    On  another  level,  the  mature  settlements
drew   capital   to   a  mining   district   by   fostering   legitimacy   among   investors.      If  the
settlement offered  accommodations,  investors were more willing to  visit the  district and

provide capital.   Some settlements then became points through which that capital  flowed
to the associated mines and mills.

The Areas  of po/z./I.cs and Exp/oro/z.o77/Se///e77ze77/ applies to  settlements predating
1885.   When the Black Hills were in a frontier state, the settlements were centers of local

government,   law   enforcement,   and  judicial   systems.     Administrative   and   regulatory
bodies  formed  to  establish  mining  districts,  laws,  claim  registration  and  regulation,  and
records  keeping.    The  settlements  also  served  as  polling  stations,  and  the  populations
were instrumental in electing government officials.

J71dc/s/ry   is   an   applicable   Area   of  Significance.      Unincorporated   settlements
housed  mining   industry  workers,   and  sometimes   company  offices  and  mills.     Most
settlements  were  also  transportation  and  communication  nodes.    Prospectors  purchased
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supplies  and  found  security  in  mature  settlements.    These  functions  were  vital  to  the
success of the mining industry.

Another important Area of Significance involves Socz.cz/ fJz.s/or)/.   The settlements
were  a place  of cultural  practices,  traditions,  and  diffusion  among  gender,  nationalities,
and ethnicities.   Settlements were places where residents attended to the necessities of life
outside of the workplace.   Settlements also were direct manifestations of and instruments
for permanent Euro-American settlement in the Black Hills.

jvREP  Crz.ZerJ.o# 8..   The  Criterion recognizes  settlements  as  eligible when  an  important

person  spent  an  appreciable  amount  of time  there,  but  only  under  limited  conditions.
Overall, the general inhabitation of a settlement by an important person is too indirect an
association.      The   individual's   specific   residence   or   place   of  employment   must   be
identified,  and  in  such .cases,  only  that  resource  feature  will  qualify  under  Criterion  8.
The  settlement  can  qualify  as  a whole  if the  person  held  a  direct,  regular,  and  frequent
presence  throughout  the  entire  place.    Examples  include  a  contractor  who  personally
constructed  or  maintained  most  of the  buildings.    Mere  ownership  of the  property  or
investment in an associated company are too indirect an association for Criterion 8.  The
complex must retain integrity, even if on an archaeological level, relative to the person's
occupation.      The   researcher   should   provide   a  brief  biography   explaining   why   the
individual was important and how they were involved with the complex.

IV:Rfzp Crz.ferz.o77 C..   Unincorporated settlements can be eligible under jvREP Crz.fe7.i.o72 C
for  a  variety   of  reasons.     Integrity   at  least  on  an  archaeological   level   is  required.
Although   some   settlements   currently   possess   standing   buildings,   all   will   include   a
majority of archaeological features.

Settlements   can  be  eligible   in  entirety   if  the  archaeological,   architectural   or
engineering  features and artifacts clearly convey broad patterns of the community.   The
settlement's organization and design is one example.   The design may have been formal
or   a   spontaneous   response   to   local   conditions.      The   settlement's   constitution   and
distribution  of residences,  businesses,  and  industrial  facilities  is  a second example.   The
transportation   infrastructure,   water   sources,   and   waste   disposal   practices,   however

primitive, are additional patterns of importance.
Archaeological  integrity  requires  intact  assemblages  of surface  artifacts  because

they   convey   important   information   unavailable   from   other   sources.      Artifacts   are
necessary to  interpret time frame  and function  of the  settlement,  as  well  as  its  individual
buildings.    Boardinghouses,  cabins  inhabited  by  families,  and  different  businesses  left
distinct  types  of  artifacts.    By  analyzing  the  artifacts,  the  researcher  may  be  able  to
determine the function of some buildings or their archaeological remnants.   The residents
were  among  the  most  important  aspects  of a  settlement,  and  they  are  best  perceived
through the artifact assemblage.   A researcher can interpret socioeconomic status, gender,
ethnicity,   and  modes  of  employment;  and  characterize  lifestyle  such  as  diet,  health,
substance abuse, and consumerism.

Currently,  some  unincorporated  settlements  have  a  few  standing  buildings,  and
their presence can complicate a settlement's eligibility.   Buildings retaining architectural
integrity  relative  to  a  Period  of  Significance  may  be  contributing  elements  of  a  site.
Architectural  integrity  is  defined  as  appearance,  materials,  workmanship,  and  location

163



Chapter 4:  Mining Settlement Property Types and Their Eligibility Guidelines

relative to  a Period of Significance.   Settlements  inhabited today often possess buildings
that were  constructed  outside  of the  relevant Periods  of Significance.    If the  number  of
such buildings exceeds those within the Period or disrupts the settlement's historic fabric,
the settlement as an entity may no longer possess the necessary level of integrity.

Even   if  an   unincorporated   settlement   lacks   integrity   as   a   whole,   standing
buildings   may   be   individually   eligible   under   Criterion   C.      If  the   building   retains
architectural    integrity    relative   to    a   single    Period   of   Significance,    it   may   be    a
representation   of  the   simple   and   austere   architecture   common   to   primitive   mining
settlements.   Most buildings, however, were altered over time.   They may be examples of
serial occupation and changes in preferred materials, styles, and space requirements.   The
researcher must define the building type, time frame,  and architectural style,  and why the
building is an important example.

Some  buildings  possess  innovative  designs,  construction  methods,  and  materials
used  in response to  the  conditions  of a specific  area.   Such  buildings  may be eligible  as
adaptations of architecture to the environment, climate, and geography of the Black Hills.

In  a few cases,  residential  buildings  can  be attributed to  important architects and
builders.   The researcher must identify who the  individual was and provide biographical
information explaining why the individual was important.   If the building retains integrity
relative  to  the  original  design,  it  may  be  eligible  as  the  work  of a  master  architect  or
builder.

Even when reduced to  archaeological  features,  settlements may be eligible under
Criterion   C   when   they   are   contributing   elements   of   historic   mining   landscapes.
Archaeological  features,  roads,  and  changes  in  vegetation provide  enough  visual  impact
to contribute to the setting and feeling of an area.   The site may also belong to a greater
body of resources that, in total, represents an area's history.

IVRfJP  C7`z.Zerz.o77  D..     Unincorporated  settlements  offer  a  high  potential   for  eligibility
under NRfzp Crz.ferz.o77 D because most can contribute meaningful  information  in several
arenas.   An  analysis  of the organization pattern  and the distribution of gender,  ethnicity,
and  class  may  enlighten  the  existing  understanding  of  small  and  informal  settlements
commonly  associated with  the mining  industry.   Settlement sites  often possess  a diverse
array  of artifacts  found  on  ground-surface.    Building  platforms,  privy  pits,  and  refuse
dumps  feature  buried  archaeological  deposits  with  artifacts  of a  different  nature.    An
analysis  of both  may  reveal  information  regarding  the  lifestyles,  social  structures,  and
demography  of the  residents,  as  well  as  the  presence  of  families  and  women.     Such
studies are important because these subjects were not extensively documented at the time.

Property Subtype.. Townsite

Res'o#rce Desc7`z'_pfz.o#..   Of all the resource types  in the Black Hills,  townsites may range
the most in preservation, original elements, and authenticity.   Some small towns changed
little after their boom period, while others like Deadwood have been moved and rebuilt to
appear old.   Although townsites certainly hold the potential to be eligible  for the NRHP,
applying  the  Criteria  is  more  complicated  than  all  the  other  types  of mining  resources.
Small and simple townsites may be recorded and evaluated as  individual  entities and can
be treated in a manner like the unincorporated settlements discussed above.   But the large
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towns,   with   their   numerous   buildings   and   extant   populations,   require   an   approach
different  than  an  archaeological  context  generalized  to  the  mining  industry.    The  large
towns  warrant  a   separate   context  designed   for  architectural   surveys   and   evaluating
buildings  in  the  urban  environment.     Such  a  context  should  define  the  types,  forms,
architectural styles, and materials for commercial,  institutional, and residential buildings.
This is beyond the scope of the present guide.   Below are broad eligibility guidelines only
for small and simple townsites.

When   a   mineral   boom   matured   from   prospecting   toward   development   and
production, the new industry often drew a working-class population that demanded goods
and  services.    The  shirt  ushered  in  a  stage  of growth,  and  a  common  result  was  the
evolution of unincorporated settlements  into organized towns.   In many cases, the towns
remained   small   and   were   abandoned   within   a  short  time,   but   if  the   industry  was
successful, some became large and sophisticated.

Small    or    large,    both    forms    of   community    shared    some    basic    physical
characteristics.   An identifiable business district was the most elementary, offering goods
and  services  proportional  in  volume  and  diversity  to  the  population  and  demography.
Towns in early stages of growth usually featured a few mercantiles, saloons, restaurants,
and hotels, as well as a.butcher, bakery,  assayer,  laundry,  livery,  and blacksmith.   As the

population   increased   in   number   and   sophistication,   entrepreneurs   began   additional
businesses   such   as   newspapers,   law   practices,   surveying,   confectioneries,   clothing
retailers,  stationary  and  book  stores,  medical  and  dental,  and  hygiene.    Gaming  houses
were  ubiquitous   in  the  Black  Hills,   and  towns   large  enough  to  afford   some   social
anonymity   also   drew   prostitution.     Although   not   heavily   documented,   women   and
families  were  an  essential  and  present  component  of  mining  town  demography  and
reflected    a    stabile,    working-class    population.       They    demanded    Victorian    social
institutions such as schools, churches, fraternal organizations, and public meeting halls.

The  organization patterns  of both  small  and  large towns  were  similar.   Business
districts,  however  small,  served  as  town  centers,  and  they  were  surrounded  by  formal
residences  usually  occupied  by  members  of an  upper  socioeconomic  status.    In  many
towns,  business  proprietors  lived  in their  commercial  buildings,  which  could have been
one  or  two  stories  in  height.    The  town  core  conformed  to  a  surveyed  grid  of lots  and
blocks, while outlying residences may have been scattered and haphazard in organization.
They  were  usually  inhabited  by  workers  and  other  members  of a  low  socioeconomic
status.   More workers often rented space  in boardinghouses and family homes anywhere
in town.   As the town grew and population diversified,  both the business  and residential
districts divided further among socioeconomic and even ethnic lines.

The architecture  in towns was a function of several factors,  including community
development,  success of the mining industry, time frame, and distance from shipping and
manufacturing centers.   In a town's early period, the architecture tended to be vemacular
in appearance and form.   Builders adapted familiar form and construction methods to suit
function,   environmental  conditions,  and  economic  resources.     The  builders  preferred
milled   lumber   and   some   manufactured   elements,   but   made   extensive   use   of  local
materials  when these were cos`tly  or unavailable.   In the Black Hills,  logs were the most
common  local  material  for  walls  and  roof beams,  and  rocks  for  foundations  and  other
structural elements.

165



Chapter 4:  Mining Settlement Property Types  and Their Eligibility Guidelines

The  earliest  buildings  in  a  town  were  wall  tents .and  log  cabins.    Although  the

period  1874  to  1880  was  early  for the  Black Hills  in  general,  the  concept  of early was
also  relative  to  when  a  specific  community  was  established.    Within  several  years,  the
residents  assembled  their  buildings  from  any  combination  of lumber,  logs,  canvas,  and
sheet  iron.     Frame  architecture  was  preferred  but  unaffordable  until  the  town  had  a
sawmill  or  a wagon  road  to  outside  commercial  centers.    In  form,  most  buildings  were
simple   with   rectangular   or   L-shaped   plans,   gabled   roofs,   and   one   or   two   stories.
Commercial   buildings   often   featured   false-fronts   and   plank   walks   or   stoops.      In
constitution and structure, the buildings usually stood on informal  foundations, had roofs
sided with shingles or log strips, and featured walls clad with boards-and-battens, planks,
or  clapboards.    By  the  late  1890s,  corrugated  sheet  iron  became  a  popular  construction
material.   Members of upper classes added some ornamentation to their buildings such as

gingerbread trim  as  a display of their socioeconomic status and to  imitate architecture  in
established cities.   Contiguous business districts also offered boardwalks to spare patrons
from mud.

Architectural   improvements   were   hallmarks   of   community   maturation   and
economic   stability.      New   buildings   tended   to   be   larger   than   the   old,   commercial
structures   were   substantial,   and   elements   of   architectural   style   began   to   appear.
Residents and business owners of upper socioeconomic statuses added the ornamentation
necessary to impart Greek Revival, Italianate, and Queen Anne styles on both homes and
commercial  buildings.    Even  though  some  business  owners  did  not  attempt  a  speciflc
architectural  style,  they  still  decorated  their  buildings  with  lathed  columns,  molding,
ornamental brick- or woodwork, and polychromatic effects.
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Figure 4.4:   By  1929, when the photo was taken, Keystone was a shadow of its former size.   Regardless, the
townsite exemplifies a common pattern of organization.  Keystone was formally platted with a grid of lots and
blocks, and residences developed around a core business district, marked by the commercial buildings in the
foreground and the hotel in the background. Courtesy of the State Archives of South Dakota Historical Society.

Standardized  construction materials  superseded `logs.   An  increase  in building  lot
values, the perceived obsolescence of logs, and the attraction of designed frame buildings
of greater  sizes  all  contributed  to  gradual  architectural  improvement.    As  a  given  town
continued  to  grow,  brick  and  stone  masonry  replaced  lumber  for  some  of the  most
important  buildings,  primarily  in  the  business  district.     Fires,   a  widespread  but  not

guaranteed   occurrence,   expedited   the   transition.      In   response   to   the   popularity   of
masonry, sheet iron manufacturers introduced imitation brick and stone siding.

Most mining towns possessed  infrastructures proportional  in sophistication to the
success   of  the   mining   industry,   the   size   of  the   population,   and   the   expectation   of
permanency.        On    a    base    level,    most    infrastructures    catered    to    transportation,
communication, and some forms of public utilities.  Transportation infrastructures usually
featured  trunk  roads  that  carried  freight  and  passenger  traffic  to  the  town,  and  feeder
roads  that extended  to  the  surrounding  mines  and  mills.    Streets  and  footpaths  directed
traffic within the town, and even though many towns were arranged according to a grid,
the roads and paths did not always conform.   The ultimate transportation system was the
railroad,  but railroad companies  considered most towns  in the Black Hills not important
enough to justify the cost.

Early in a town's development, communication systems were limited primarily to
the  postal  service  and newspapers.   By the  early  1880s,  the principal towns  enjoyed the
telegraph,  followed  by .telephone  systems  within  a  few  years.    By  around  1900,  many
towns of lesser importance also subscribed to telephone service.

Water systems were one form of public utility that saw application in both towns
and workers' housing erected by mining companies.   Water systems made an appearance
in principal towns during the  1880s, and although some minor towns followed during the
subsequent twenty years, many small communities never saw water systems.

The  introduction of flush toilets,  bathtubs,  and sinks  during the  1900s  and  1910s
fostered a demand  for sewer systems  in the  large towns.   Common  systems  consisted of
little more than pipes and culverts that drained into local waterways.

One  of  the  most  popular  forms  of  public  utility  in  the  principal  towns  was
electricity,  which  did  not  become  common  until  the  1910s.    The  ability  to  subscribe  to
domestic  and  commercial  service  was  based  on  socioeconomic  status,  which  excluded
many residents until the  1940s.

Every center of mining in the Black Hills had at least one developed townsite, and
each  was  important  for  a  wide  variety  of  reasons.     As  historic  resources,  the  small
townsites were  similar to  unincorporated settlements  in  form,  content,  and  changes over
time.    The  two  types  of resources  therefore  share  many  characteristics  today.    State  of

preservation  is  one,  and  most  have  been  reduced  to  archaeological  sites.    Site  features
such  as  earthen  platforms,  foundations,  and  ruins  usually  represent  the  buildings  no
longer  standing.    Buildings  or  their  remnants  are  usually  center  to  associated  features
such   as   yards,   refuse   dumps,   privy   pits,   root   cellars,   and   wells.      Differentials   in
vegetation may outline any or all these features in sites not overgrown with trees.

The  presence   of  intact  buildings   is   another  similarity  between  townsites   and
unincorporated settlements.   Many townsites are still inhabited and offer combinations of
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new  and  historic  architecture,   and  even  those  that  are  not  may  possess  at  least  one
original  building.   Architectural  resources  are  important because they mark the  location
of what was a larger entity.

Townsites can differ from unincorporated settlements in the density and variety of
archaeological  features  and  artifacts.    Historically,  defined  business  districts  anchored
surrounding  residential  districts,  however  small.     Thus,  the  density  of  archaeological
features   is   greatest   at  the   center   of  a  townsite.     Features   representing   commercial
buildings  line  the  main  street,  residential  building  platforms  flank  other  streets,  and  all
usually conform to a grid of lots and blocks.

If a  researcher  suspects  a  site  to  have  been  a town,  then  they  should  survey the
encompassing    area    for    evidence    of   outlying    residences,    refuse    dumps,    water
infrastructure,  and  telephone  and  power  lines.    Towns  often  had  subsidiary  industries
such as sawmills,  lumber yards, ore treatment mills, and drayage businesses with corrals.
These  are   likely  represented  by  archaeological  complexes  and  can  be  recorded  and
evaluated separately if well outside the townsite.

jzeso#7`ce  E/z.gz.bz./I.fy..    Most  townsites  in  the  Black  Hills  and  the  surrounding  piedmont
were a direct function of gold and silver mining.   Some towns in the northwestern portion
of the state grew in response to coal mining.

Identifying  Period  of Significance  for  a  townsite. can  be  difficult  because  some
towns  survived the boom-and-bust cycles of mining.   Those towns that adapted to  other
forms  of economy between the boom  periods  remained  impc>rtant for reasons  other than
an  association  with  the  mining  industry.    Each  town  should  be  assessed  for  its  non-
mining Periods of Significance independently through research.

During its good times, the mining industry had a significant impact on associated
towns.   Given this, the mining industry's Periods of significance apply to townsites.   The
first  spanned  1874  to  1880,  when  speculators  organized  the  first  real  townsites  in  the
Black Hills  and mining  attracted  enough people  to  develop  them.   The  second  occurred
from  1881  through  1920,  when mining was  an industry of significance and depended on
the  goods,  services,  and  population  of the  towns,    The  third  was  the  Great  Depression
revival, beginning in  1933  and ending with the Federal ban on gold mining in  1942.   The
mining industry kept towns alive, and the towns continued to provide the needed services
and work force.   Although limited, the coal mining industry supported a few towns  in the
northwestern portion of the state through the  1940s and  1950s.

A  townsite  must  possess  physical   integrity  relative  to  at  least  one  Period  of
Significance  above  to  be  eligible.     The  large  towns  were  continuously  inhabited  and
would be examples of serial occupation.

The    small,    abandoned    townsites    will    possess    integrity    primarily    on    an
archaeological  level.    For  a  townsite  to  retain  integrity  on  an  archaeological  level,  the
material  evidence  should  represent  the  general  content  and  layout  of the  settlement.
Earthen platforms,  foundations,  and ruins usually represent the buildings.   Privy pits and
root cellars manifest as depressions, and wells,  springs,  and ditches are distinct.   Artifact
assemblages are extremely important because they allow researchers to  interpret building
function, time frame, and the demography and lifestyles of the residents.

Some  settlements  possess  standing  buildings,  which  can  contribute  architectural
integrity under  certain  conditions.   Architectural  integrity  requires  that  a building retain
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its  original  appearance,   materials,  workmanship,  and  location.     Major  additions  and
alterations usually compromise architectural integrity.   In general, settlements with intact
buildings are uncommon resources.

Continuously   ihhabited   and   redeveloped   townsites   often   possess   incomplete
integrity because land use tends to erase original features.   For eligibility, a townsite and
its  buildings  must  be  in  their  historic  locations.     If they  have  been  moved,  then  the
townsite's Period of Significance starts with the time of relocation.

NRf7P Crz./e;'z.o77 4..   Each townsite has its own unique history and was important at least
on  a  local  level.    Most  were  also  tied  to  historical  trends  and  patterns  significant  on
statewide and sometimes national levels.   Nearly all the NRIIP Areas of Significance are
relevant  to  some  degree,  and  only  the  broadest  are  reviewed  below.    The  researcher
should  review  the  discussion  of the  Areas  in  Chapter  2  to  refine  how  they  apply  to  a
specific  townsite.     Because  the  Areas  were  relevant  during  specific  time frames,  the
townsite's  physical  attributes  must  be  dated.     Time frame  can  usually  be  deflned  by
comparing   archival   research   with   dateable   artifacts   and   architectural   construction
methods.

The  Area  of 4rcfez./ecfc47`e  is  applicable  in  several  ways.    First,  townsites  were

places   where   builders   and   independent   residents   adapted   conventional   construction
practices,  building  types,  and  forms  to  the  Black  Hills  environment.    This  movement
involves  primarily  large  buildings.    Second,  townsites  provided  an  environment  for the
application  of defined  architectural  styles  to  the  commercial  and  residential  buildings
typical of the mining industry.   It should be noted that when architectural styles changed,
they continued to appear in the townsites through new construction and the alteration of
existing buildings.

CoJ7trm2/#z.fy  P/cz7772z.77g  cz72d Deve/apme77/  was  an  important  Area  of Significance.
On  a  statewide   level,  townsites  were   instrumental   in  the  permanent  Euro-American
settlement of western South Dakota.   They also  influenced the distribution of population
and work force,  and facilitated businesses and industry.   In regards to the latter, townsites
were  nodes   of  transportation   and   communication   crucial  to   the   success   of  mining.
Supplies,  equipment,  and  services  flowed  into the  settlements prior to  their distribution,
and ore and mill products flowed out.

Townsites  were  vehicles  that  brought  primitive  urban  planning  to  the  western

portion   of  the   state.      Urban   planning   included   townsite   plats,   organization   within
communities, passage of municipal ordinances, and business development.   By the  1900s,
townsites also fostered the development of electrical and water systems.

The  Area  of Ec.o;7o;7".cs  is  relevant  for  townsites  on  several  levels.    Townsites
were centers  of commerce,  banking,  business, and trade,  linking local economic systems
with  those  beyond  South  Dakota.    Townsites  served  as  anchors  and  conduits  for  the
economic systems specific to the mining industry and its participants.   Established towns
lent  legitimacy  to  a  local  mining  industry,  which  fostered  confldence  among  potential
investors.   These investors were more  likely to personally examine a mining district and

provide  capital  if it  featured  an  established  settlement.   The  town then became  a funnel
through which that capital flowed to associated mines and mills, and profits flowed out.

Towns  could have participated  in the Area of E7igz.7?eerj.;€g in two  principal ways.
In  those  towns   with   water,   power,   or  sewer  infrastructures,   civil  engineers   adapted
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conventional design, construction methods, and materials to the environment of the Black
Hills.   Their contribution was a vernacular form of system  engineering typical  of mining
in   the   central   mountains.      Towns   also   participated   in   a   vernacular   form   of  civil
engineering.       Town    planners    adapted   known   organization    patterns   to   the    local
topography,  climate,  and  even  mining  landscape  geography.    The  movement  was  also
typical of the central mountains.

J77dcts'try  is  an  applicable  Area  of Significance.    Towns  housed  mining  industry
workers  and  the  businesses  that  catered  to  them,  as  well  as  mining  company  offices,
mills,  and  dependent  industries.    Towns  were  also  transportation  and  communication
nodes.   These functions were vital to the success of the mining industry.

The  Areas  of Po/ztz.cs  and  Exp/orczzz.odrsle///e"e77f  apply  to  townsites  predating
1885.   When the Black Hills were in a frontier state, the early towns were centers of local

government,   law  enforcement,  and  judicial  systems.     The  settlements  also  served  as
polling stations, and the populations were instrumental in electing government offlcials.

Another  important  Area  of Significance  involves  Socz.cz/  f7z'sfory.    Towns  were
centers for both passive and active cultural practices and traditions.   Inhabitants passively
followed their  cultural  patterns,  traditions,  and  ways  almost unconsciously  in  daily  life.
Inhabitants  actively  participated  in  cultural  traditions  such  as  performances,  lectures,
salons,  organizations,  and  community  events.   In  addition,  the  interaction  of the mining
industry,  wildemess  landscapes,  and  frontier  ambiance  fostered  a  culture  of  its  own,
which  became  pronounced  in  mining  settlements.   The result was  a mining  culture  that
not only left a permanent mark on South Dakota, but also joined a larger movement that
spread throughout the central mountains.

The towns attracted a variety of individuals who did not work directly in mines or
mills but were important to the development of the social fabric.   This  included women,
families,  day  laborers,  and  businessmen,  and  all  were  critical.    Their  arrival  fostered  a
demand   for  cultural   and   social   institutions   that  were   both   embraced   and   distained.
Institutions that communities accepted were schools, churches, civic associations, unions,
and  meeting  halls.    Institutions  tacitly  accepted  at  best  included  prostitution  businesses,
dens of substance abuse, a drug trade, and saloons.

IVRf7P  CrJ.ferz.o77  8..    The  Criterion  recognizes  townsites  as  eligible  when  an  important

person  spent  an  appreciable  amount  of time  there,  but  only  under  limited  conditions.
Overall,  the  general  inhabitation of a townsite by  an  important person  is too  indirect an
association.      The   individual's   specific   residence   or   place   of  employment   must   be
identified, and in such cases, only that place will qualify under Criterion 8.   The townsite
can   qualify  as   a  whole   if  the  person  held   a  direct,   regular,   and   frequent  presence
throughout.    Examples  include  a  contractor  who  personally  constructed  or  maintained
multiple buildings  or  infrastructure.   Mere  ownership  of the property  or  investment  in  a
townsite  company  are  too  indirect  an  association  for  Criterion  a.    The  townsite  must
retain  integrity,   even  if  on  an  archaeological  level,  relative  to  when  the  person  was

present.   The  researcher should  provide a brief biography explaining why the  individual
was important and how they were involved with the place.

IV:Rf7P  Crj./e7'!.o72  C..   Townsites  can  be  eligible  under jvREP  Crz.ferz.o7c  C for a variety  of
reasons.     Integrity  at   least   on   an   archaeological   level   is   required.     Although   some
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townsites    currently    possess    standing    buildings,    all    will    include    a    majority    of
archaeological features.

Townsites   can   be   eligible   in   entirety   if  the   archaeological,   architectural   or
engineering features and artifacts clearly convey broad patterns of the community.   The
townsite's  organization  and  design  is  one  example.   Although  most designs  were  based
on   grids,   some   towns   grew   spontaneously   in   response   to   local   conditions.      Road
intersections, railroads, and subsidence of underground mine workings greatly influenced
a town's  ultimate  form.   The  constitution and distribution  of residences,  businesses,  and
industrial  facilities  is  another  broad  pattern.     The  transportation  infrastructure,  water
sources,   and  waste   disposal  practices,   however  primitive,   are   additional  patterns   of
importance.

Archaeological  integrity  requires  intact  assemblages  of surface  artifacts  because
they   convey   important   information   unavailable   from   other   sotirces.      Artifacts   are
necessary  to  interpret  time frame  and  function  of the  townsite,  as  well  as  its  individual
buildings.    Boardinghouses,  cabins  inhabited  by  families,  and  different  businesses  left
distinct  types  of artifacts.    By  analyzing  the  artifacts,  the  researcher  may  be  able  to
determine  the  function  of  some  buildings,  even  when  represented  by  archaeological
remnants.   The residents were among the most important aspects of a town, and they are
best perceived through the artifact assemblage.  A researcher can interpret socioeconomic
status,  gender,  ethnicity,  and  modes  of employment;  and  characterize  lifestyle  such  as
diet, health, substance abuse, and consumerism.

Many townsites  currently have  a few  standing buildings,  and their presence  can
complicate a townsite's eligibility.  Buildings retaining architectural integrity relative to a
Period of Significance may be  contributing elements  of a site.   Architectural  integrity  is
defined  as  appearance,  materials,  workmanship,  and  location  relative  to  a  Period  of
Significance.   Settlements  inhabited today  often possess  buildings that were  constructed
within recent years.   If the number of such buildings  exceeds those within the Period  or
disrupts  the  townsite's  historic  fabric,  then  the  townsite  as  an  entity  may  no  longer

possess the necessary level of integrity.
Even   if  a   townsite   lacks   integrity   as   a   whole,   standing   buildings   may   be

individually  eligible  under  Criterion  C.     If the  building  retains  architectural  integrity
relative to a single Period of Significance, it may be a representation of a type common to
that era.   Most buildings,  however,  were  altered  over time.   They  may  be  examples  of
serial occupation and changes in preferred materials, styles, and space requirements.   The
researcher must define the building type, time frame,  and architectural style,  and why the
building is an important example.

Some  buildings  possess  innovative  designs,  construction  methods,  and  materials
uses  in  response to the  conditions of a specific  area.   Such buildings may  be  eligible  as
adaptations  of conventional architecture to the  environment,  climate,  and  geography  of
the Black Hills.

In  a  few  cases,  buildings  can  be  attributed  to  important  architects  and  builders.
The   researcher   must   identify   who   the    individual   was   and   provide   biographical
information explaining why they were important.   If the building retains integrity relative
to the original design, it may be eligible as the work of a master architect or builder.

Even  when  reduced  to  archaeological  features,  townsites  may  be  eligible  under
Criterion   C   when   they   are   contributing   elements   of   historic   mining   landscapes.
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Archaeological  features,  roads,  and  changes  in  vegetation  provide  enough  visual  impact
to  contribute to the  setting and feeling of an  area.   The site may also belong to  a greater
body of resources that, in total, represents an area's history.

NRE7P   Crz.ferz.o7z   D..      Townsites   offer   a   high   potential   for   eligibility   under  NRfzp
Crz.Zerz.oJ? D because  most can  contribute meaningful  information  in  several  arenas.   An
analysis  of the  organization  pattern  and  the  distribution  of gender,  ethnicity,  and  class
may  enlighten  the  existing  understanding  of  settlements  associated  with  the  mining
industry.   Townsites  often  possess  a  diverse  array  of artifacts  found  on  ground-surface.
Building  platforms,  privy  pits,  and  refuse  dumps  feature  buried  archaeological  deposits
with artifacts of a different nature.   An analysis of both may reveal  information regarding
the  lifestyles,  social  structures,  and  demography of the residents,  as well  as the presence
of  families  and  women.    Such  studies  are  important  because  these  subjects  were  not
extensively documented at the time.

Features Common to Mining Settlement and Residence Resources

As  historic  resources,  settlement Property  Subtypes  possess  a  broad  and  diverse
array of architectural and structural features,  and their archaeological manifestations.   To
avoid a cumbersome and lengthy list, only the most common features are defined below.
The researcher should review the entire list because most Property Subtypes share similar
features.

Prospectors' Camp Features

Corra/ jtewJ'!cz77J..   Prospectors  usually relied  on pack-animals  to  carry their goods  and  penned the  animals
in informal corrals near their camps.  The corral boundaries maximized natural obstructions, and had fences
of branches, stumps, and wire.
De/gowJ..   A dugout was among the most impermanent and primitive forms of residence.   They were created
by   prospectors   who   lacked   wall   tents   but  were   unwilling  to   invest   time   and   resources   in   superior
accommodations.   A dugout consisted of an excavation in a slope, 8 by  10 feet or larger in area, roofed with
logs  or  branches  covered  with  earth.   The  front often  had  a  log  or  rock  masonry  fa9ade,  a window,  and
doorway.  A chimney or stovepipe extended out the roof.
Dugouts  were  not  limited  to  residential  use,  and  the  design  served  other  purposes.    Root  cellars,  hay
storage, and explosive magazines appear similar to dugouts.   To recognize a resource as a dugout, it should
be center to an assemblage of domestic refuse, which reflects inhabitation.
D#go#/ Rt/j#..   Dugouts usually collapsed when abandoned.  Ruins manifest as ovoid depressions embedded
with structural materials.   A sparse artifact assemblage of domestic refuse should be present.
Fz.re  fJeczrzfe..    Prospectors  often  built  large  outdoor  rings  or rock  structures  for  cooking  and  heating  flres.
The  ring  should  be  near  the  tent  or  cabin  platform  and  exhibit  signs  of  aging  such  as   collapse  and
revegetation.
Pczck  rrc!j/..    Pack trails  often  radiated  outward  from  prospectors'  camps  to  the  areas  under  examination,
and to the nearest commercial centers.   Most were created by foot and pack-animal traffic, and others were
intentionally graded to fulfill claim assessment requirements.   Pack trails are no wider than 8 feet.
re#r P/cziform..   Prospectors  often graded small platforms,  usually  less than  20  by  20  feet  in  area,  for wall
tents.   In some cases, prospectors placed rocks on the platform's edges  or comers to support a tent's wood

pallet  floor,  and  drove  stakes  along  the  edges  to  gay  the  walls.     A  paucity  of structural  artifacts,  the
presence of tarpaper washers, and disbursed domestic artifacts  characterize tent platforms.
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Workers' Housing Features

BoczrcJj.#gfeozAse..     Mining  companies  erected  boardinghouses  for  crews  of  four  or  more  workers.     The
residents lived in a communal atmosphere, may have shared sleeping quarters, and usually consumed meals

prepared  in the  building.    Privies,  outdoor work areas,  and  domestic  refuse  dumps  or scatters  are  usually
associated with boardinghouses.

In form, the buildings were  often greater than 20  by 25  feet in area,  one  or two  stories  in height,
and  rectangular,  L-shaped,  or  irregular  in  plan.    Roofs  were  usually  gabled  with  a  loft  underneath,  and
foundations  were  informal  on  earthen  platforms.    Although  builders  preferred  lumber,  they  used  locally
availal)le materials to  save  capital.   In  style, boardinghouses were typically  vernacular,  in that the builder
adapted conventional form and construction methods to local conditions and availatle materials.
BoczrcJj#gfeoase P/czrfor777..   Boardinghouses  usually  stood  on  earthen  platforms,  which may  feature  rock  or
log footers and a collapsed a root cellar.   The platform often represents the building's size and footprint.
Boarc!!.#gAoasc J3ctj.#..   The structural remnants of a collapsed boardinghouse.
B##kfeo#se..   Bunkhouses were a type of company housing where workers slept and spent leisure time, but
did not regularly prepare food.   Instead, they  ate  in a boardinghouse or company  dining hall.   Given this,
bunkhouses  often  feature  few food-related  artifacts  relative to  the  size  of the  building  and the number  of
inhal)itants.   In form, construction, and style, bunkhouses were similar to boardinghouses, noted al>ove.
Bzj#kAoztFe  P/czrform..    Bunkhouses  stood  on  earthen  platforms  similar  to  those  for  boardinghouses,  noted
above.   The platform should feature few food-related artifacts, and it usually represents the building's size
and footprint.
B##kfeoztse R2j!.#..   The structural remnants of a collapsed bunkhouse.

Figure 4.5:   Unmarried miners often lived in boardinghouses such as this building in Terraville.   Although the photo
was taken in  1879, the utilitarian vernacular architecture changed little in later decades.   When distant from
settlements, mining companies provided such housing on-site. Courtesy of the State Archives of South Dakota
Historical Society.
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£g!2Zz2i   A  cabin was  a self-contained residence  for several workers  or a family.   In  form,  cabins  were  less
than  20  by  25  feet  in  area,  rectangular  or  L-shaped  in  plan,  and  one  to  one-and-one-half stories  high.
Workers built cabins with any  combination  of logs,  lumber,  canvas,  and  sheet iron.   In  style,  cabins were

typically  vernacular,   in  that  the  builder  adapted  conventional  fom  and  construction  methods  to  local
conditions,  available  materials,  and  need.    Because  cabins  were  self-contained  households,  they  usually
offer a wide array of domestic artifacts.  Privies and refuse scatters are often associated.
Cczbz.# fzwz.#..   The collapsed remains  of a cal]in.
Ce//czr  Pjf..     Cellars,  mistaken  for  dugout  residences,  were  subterranean   structures   that  provided   cold
storage  for  perishable  food.    They  usually  had  plank  walls  retaining  an  earthen  pit,  a  plank  or  log  roof
covered   with   earth,   and   a   sunken   doorway.      In   some   cases,   cellars   were   underneath   cabins   and
boardinghouses.    When  the  walls  and  roof collapsed,  the  cellars  tend  to  manifest  as  pits  with  notches
marking the entry.   A lack of domestic refuse is a common attribute.
Cfej"#ev  j3#j#..     A  collapsed  chimney,   usually   consisting  of  rocks  or  bricks.     Chimneys   are  usually
components of building platforms.
Cz.sfer#..   Organized,  well-capitalized  residential  complexes  occasionally  included  cisterns  for fresh water.
Cisterns  were  plank,  concrete,  or  stone  masonry  chambers  sunk  into  the  ground,  usually  with  inlet  and
outflow pipes.
Corrcz/..     Pack  animals  provided  transportation  in  the  mining  industry  before   1940,  when  automobiles
became common.   Company housing complexes, unincorporated settlements, and towns almost always had
coITals to  impound multiple animals.   The corrals varied widely  in size,  plan,  and  constitution,  depending
on  the  number  of animals  and  type  of impoundment  operation.    Livery  businesses  tended  to  build  large
corrals  geometric  in  plan  with  wooden  or  wire  fences,  feed  troughs,  and  stables.    Mining  and  logging
companies,   on  the  other  hand,   built  smaller  corrals  that  utilized  natural   features   as  barriers  to   save
construction costs.   Such corrals were built in open areas bordered by streams, rock outcrops, thickets, and
slope changes, and incorporated combinations of branches, upended stumps, and wire as fencing.
Corrcz/  J2em#cz#/..    After  al)andonment,  corrals  may  feature  evidence  of their  boundaries  such  as  wires,
branches,  upended  stumps,  individual  fence  posts,  and  cobble  alignments  marking  a  fence  line.     The
interior should either be open or feature vegetation younger than in the surrounding area.

Figure 4.6:   This residence in Rockerville exemplifies the log cabins typical of.the boom era in the Black Hills.   The
building is rectangular, vernacular in construction, and one-and-one-half stories high.   Lumber, the preferred
construction material, began to supersede logs during the  1880s, but logs were common through the  1910s in remote
communities.   Courtesy of the State Archives of south Dakota Historical Society.
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Figure 4.7:   When intact, this building was a typical log cabin, but it has decayed into what is currently termed a
ccz6!.# r%z.z.  These types of cabins were a universal form of housing at mines and in towns.   Source: Carol Beam,
Boulder County Parks and Open Space, Colorado.

Figure 4.8:   Privy pits usually manifest as
vegetated depressions near commercial and
residential buildings.   They often contain
meaningful buried deposits.   Source: Carol
Beam, Boulder County Parks and Open
Space, Colorado.

Deve/oz)ed SDrz.#g..    Settlements  depended  on  water  for  existence,  and  residents  were  able  to  subsist  on
surface sources when a community was  still in its  early  stages  of growth.   Springs were preferred because
of their  purity.    When  water  was  difficult  to  collect,  the  residents  developed  the  spring  by  excavating  a
chamber, lining it with planks or masonry, and diverting drainage around the excavation.
DomeJ#.c Refroe Dzt"z7..   People usually threw their solid refuse downslope from their residences,  forming
deposits  of domestic  artifacts.    Large  deposits  that were  high  in  volume  qualify  as  dumps.    Artifacts  are
usually domestic in nature, primarily food-related, and include food cans, fragmented bottles and tableware,
and personal articles.

175



Chapter 4:  Mining Settlement Property Types  and Their Eligibility  Guidelines

Domesf!.c  Refroe  Sccr/Je7...    A  refuse  scatter  is  a  light  amount  of domestic  artifacts  disbursed  over  a broad
area.  Domestic scatters usually extend downslope from a residential feature.
fJoase..   A  house was  a formal  residence  for several  workers  or a family.   Houses  varied widely  in  form,
construction,  and  architectural  style.    Time frame  and  sophistication  of community  influenced  house  size
and  appearance.    Overall,  houses  superseded  cabins  and  the  common  single-occupancy  residence  after  a
community passed through its initial development stages.   Houses tended to be made of frame construction,
one  story  high  with  gabled  roof,  and  rectangular,  L-  or  T-shaped  iri  plan.    A  detailed  house  typology  is
beyond the scope of the archaeological context.
fJoctse j3#z.77..   The collapsed remnant of a house.

£z:£!z]!i   Until flush toilets  became common during the  1940s, most people outside of principal towns relied
on  privies  for their  personal  use.    Privy  buildings  enclosed toilet benches  with  cut-out holes  as  the  seats.
Most buildings were vernacular with  shed  or gal)led  roofs,  plank floors,  and  a plank  door.   The  residents
often preassembled the walls,  leaned them together,  and nailed the comers.   The buildings stood over a pit
on posts or rocks.
Prjv_v Pz./..   Privy pits were excavated in the ground underneath privies to receive waste.   When a pit became
full,   the  residents   relocated  the  privy  building,   topped  the  depression   off  with  domestic  refuse,   and
shoveled  over  a  soil  cap.    The  cap  subsided  as  the  pit  contents  le.ached  away  and  decayed,  creating  a
depression  usually  less  than  6  feet  in  diameter.    Pits  often  feature  backdirt  downslope,  some  domestic
refuse  in the  interior,  and  ashy soil.   The pit may be surrounded by  more refuse and footers  for the privy
building.
Resjcfe##cz/ B#z./dj#g..    Settlement sites  may  feature buildings that material  evidence  defines  as  residential,
but the buildings do not clearly possess the characteristics of boardinghouses, bunkhouses, or small cabins.
Such buildings can be recorded as general residences.
Res!.cJe##.cz/ Bzfz./dz#g P/czrform..   An earthen platform,  confirmed by artifacts, to have supported a residential
building of uncertaln type.
j3esjde77fj.cz/ Bcfj/dj72g jzcfz72..   The structural remnants  of a residential building.

Bg¢d:  Roads were ubiquitous transportation arteries graded for wagon traffic and, later, trucks.   Roads are
at least 8 feet wide and usually had unimproved surfaces.
Jtoof Ce//czr..   Residences and businesses that handled high volumes of perishal)le food had root cellars for
storage.   Such enterprises were commonly  boardinghouses,  restaurants, hotels,  and  markets.   Root cellars,
often  mistaken for dugouts, were excavated near their associated  buildings.   Walls  usually  made of rocks,
logs,  or lumber retained the earthen  sides  and  a roof covered with  more earth.   Because root  cellars were
not residences, they usually offer few domestic artifacts and lack stovepipe ports.
S;z7r!;?g Borcr   A  spring box  was  a small  enclosure built  over a developed  spring.   The  structures had plank
walls, often a masonry or concrete chamber, a roof, and an entry door.
£!e!!zi    Mining  companies  and  livery  operators  erected  stal>les  to .house  draft  animals  used  for  wagon
drayage.   Stables were vernacular, poorly constructed, and assembled from  inferior materials to save costs.
In form, stables were square to rectangular, and one-story high with shed or gabled roofs,   Logs were used
for the foundation and walls, and lumber and sheet iron for the roof.   Defining characteristics  include wide
doorways, low ceilings, broad gaps in the walls, and mangers and stalls in the interior.
SJczb/e R2tj#..   A  collapsed stable.

ZZ±Zzi    Because  many  settlements  lacked  relial)le  and  clean  sources  of water,  residents  turned  to  wells.
Three  types  were  common  in  mining  districts.    The  earliest  was  a  hand-dug  shaft  lined  with  dry-laid
masonry and crowned by  a platform at the collar.   Once hardware was  available, residents  sank pipes  into
the ground  and  fitted  them  with  hand-pumps.   In some cases,  communities  or mining companies  installed
steam-or gasoline-powered pumping stations over large-diameter wells.
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Townsite and Unincorporated Settlement Features

Townsites  and  unincorporated  settlements  usually  included  some  of the  same  features
described above with Workers' Housing.  Additional features are listed below.

Figure 4.9:   The commercial buildings in Rockerville's business district are characteristic of Black Hills mining
towns.  The building at left has a false-front of frame construction, but the other walls are of log construction.
Although the front follows no fomal architectural style, the owners added ornamental trim imitative of commercial
buildings in Eastern towns.   The building at right is tidy and based on a lumber frame.  Both buildings are small and
share a boardwalk.   Courtesy of the State Archives of South Dakota Historical Society.

-4T4s'sq.t; Slfeapr   An assay  shop was  a facility where a trained metallurgist tested ore samples for their mineral
content.   In function,  content,  and  form, the shops were like those  described with the Ore Treatment Mill

property  subtype above.   The shops in unincorporated settlements may have been an  independent business
or run by a mining company, while those in towns were usually businesses.
Assczi; S¢oz? Foz{#c*czzj.o7/P/czrform..   Assay shops often stood on earthen platforms or foundations of concrete
and I.ock masonry.   Distinct .characteristics can define a platform as that for an assay shop.   Foundations or
other  remnants  of an  assay  furnace,  its  blower,  and  small  crushers  may  remain.    Artifact  assemblages
typically   include  furnace  clinker,   fire-bricks,  broken  assay  crucibles,  mineral  samples,  and  lal]oratory
artifacts.
4fsczi/ SAoo Rc{j.#..   The collapsed remnants of an assay shop.
Bcz4eJ:1;:   Bakeries were retail businesses that produced bread and other baked goods.   In form, the buildings
were vernacular, rectangular in plan, as high as two stories, and had gabled roofs.   Inside, bakeries featured
a front room for sales and light dining, a large kitchen, and a storage area.  The kitchen had a masonry oven
or  a  large  pad  for  a portable  unit.   Buildings  in  nascent  settlements  were  assembled  from  logs  or  lumber.
Those  in  developed  towns  .were  larger,  usually  of frame  construction,  and  had  ornamental  trim  if not
elements of formal architectural style.
Bczkerv  Fozj#dc!#.odrp/arfo7`m..    Small  bakeries  stood  on  logs  or  rock  alignments  arranged  on  an  earthen

platform,  and  large  establishments  may  have  had  formal  foundations  of  masonry   or  concrete.     Some
platforms  had  cellars  for  storage,  and  evidence  of a  masonry  oven  may  exist.    The  artifact  assemblage
offers  a  high  proportion  of  baking  pans,  flour-processing  implements,  baking  powder  cans,  butchered
bones, and canning jars.
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B/czcdsmj/fo  S¢oz)..    Blacksmiths  were  vital  to  mining  communities  because  they  manufactured  hardware,
maintained  tools,  and  shoed  draft  animals.   Nearly  every  community  had  a blacksmith,  who  kept  shop  on
the  fringes  of the  business  district.   Community  blacksmith  shops  were  equipped  like  those  at  mines,  and
the  buildings were vernacular  and  simple  in  form.   They  were square,  rectangular,  or L-shaped,  one-story,
and  gal)led.    In  construction,  they  consisted  of combinations  of logs,  lumber,  and  sheet  iron,  and  were
rough.    The  floor  was  the  underlying  earthen  platform  and  the  foundation  usually  of logs  or  rocks.    The
interior was  open  and featured workbenches,  a coal  bin,  a forge,  an  anvil  block,  and a blower to  force  air
into the forge.
B/czcdsmz.ffe Sfeoz) P/c7rfor#z..    Blacksmith  shops  usually  stood  on  earthen  platforms  larger than the  building
for storage of materials  and  large items.   Rock alignments  and  depos.its  of forge clinker usually define the
building's  footprint.    The  artifact  assemblage  is  distinct  and  includes  much  forge  clinker,  forge-cut  iron
scraps, hardware, and sheet iron.
B/czcfu777J/A Srfeoz7 j2zfz.#..   The collapsed remnants  of a blacksmith shop.
Commercz.al Bc#./dz#g..   Commercial building is  a general term applied to a structure that housed a business.
Preferably,  the  building  should  be  named  after  the  business  type  if known.    Commercial  buildings  were
usually located in or near a town's business district.

In  form,  the  buildings  conformed  to  a  variety  of plans,  were  as  high  as  three  stories,  and  had
gabled   roofs.      Commercial   buildings   in   nascent   settlements   were   vernacular   and   consisted   of  any
combination  of logs  and  lumber.   They  were  small  and  featured  an  open  main  floor,  a back room,  and  a
storage area.   Buildings in developed towns were larger, usually of frame construction, and had omanental
trim  if not elements  of formal architectural style.   Some were brick or stone masonry,  and most had false-
fronts.
Commerc!cz/ Bctj/dj#g Fo#;ccZcz/fow/P/czrfo77#..   Primitive commercial buildings stood on  logs or rocks  laid on
earthen  platforms.     Large  buildings  may   have  stood  on   formal   foundations   of  masonry  or  concrete.
Artifacts  and  buried  archaeological  deposits  are  often  few  because  most  service  and  retail  businesses
generated little refuse.
Commercjcz/ Betz.#j#g j2ztf#..   The collapsed remnants of a commercial building.

Q!£gz;     Many   unincorporated   settlements   and  towns   featured   ditches   that   delivered   fresh   water   for
consumption and other uses.   The ditch, the most primitive public utility, tapped the nearest relial)le source
and carried the water through the settlement.
Egfg£;   A  hotel  was  a business  that  housed  guests  on  a  short-term  basis.    A  boardinghouse,  in  contrast,
provided  long-term  accommodations.    In  the  early  years  of unincorporated  settlements  and  towns,  hotels
were  small  and  featured only  several  rooms.   In mature settlements,  the hotels were more substantial and
complimented by a dining and drinking establishment.

In form,  hotels  had varying floorplans, were often two stories  in height,  and had gal]led roofs.   In
construction,  small  buildings  were  usually  made  of logs and  stood  on  foundations  of logs  or rocks,  while
large  hotels  were  lumber  with  formal  foundations.    Most  were  vernacular  in  appearance  and  had  false-
fronts,   boardwalks,   and   ornamental   trim.      In   established   towns,   hotels   featured   elements   of  formal
architectunl style.
fro/e/ Foe/#cZcz#.o7/P/cziform..    Small  hotels  stood  on  rock  alignments  and  logs  laid  on  earthen  platforms,
while larger hotels may  have had formal masonry or concrete foundations.   The platforms tend to be large
and may  feature a cellar pit if the hotel had a kitchen.   The  artifact assemblages  are often distinct and can
include a high proportion of small  personal  items, clothing hardware,  decorative domestic wares,  furniture

parts, and lamp parts.   Large and numerous privy pits are often associated.
£Z!zez]!i   A  livery  was  a  business  that  temporarily  boarded  draft  animals.   Defining  characteristics  include
colTals,   collapsed   fences,   evidence   of  stables,   earth   packed   by   animal   traffic,   and   manure   deposits.
Because  of noisome  pests  and  odors,  liveries  were  usually  located  on  the  fringes  of a  settlement.    The
artifact assemblage should include a high proportion of tack straps and hardware.
A4erccz##./€i  A mercantile was a retail establishment that sold a variety of goods.   In form and construction,
mercantiles were similar to the commercial buildings described above..
A4erco#fz./e  Fo##czd/z.o7/P/czf/orm..    Mercantiles  may  be  identified  by  a  substantial  platform  or  foundation,
an associated privy pit, and little evidence of residence, such as food-related items.
J{eJfczwraz7fi    A  restaurant  was  a  food  service  business  that  may  have  also  sold  baked  goods.    Similar  in
form  and  construction  to  commercial  buildings,  restaurants  featured  a  dining  room,  a  kitchen,  a  storage
area,  and  a  root  cellar.     Work  areas  also  usually  existed  behind  the  restaurant  building.     The  artifact
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assemblage is distinct and includes high proportions of cans, broken tableware, butchered bones, and stove
clinker.   Large and numerous privy pits were behind the buildings.
f2esfczorcr#/  Focf#dcz/I.oivp/czrform..     Restaurant  platforms  are  similar  to  those  for  commercial   buildings,
except they  almost always  offer large quantities of food cans, fragmented tableware and bottles, butchered
bones, and kitchen implements.
Scz/oo#..   A saloon was  a business that served primarily  alcoholic beverages  and, possibly, light dining fare.
Most  saloons  ranged  in  construction  from  small  log  buildings   in  nascent  settlements  to  formal  brick
buildings in developed towns.  They usually featured a bar room, a storage area, and a root cellar.
Scz/oo# Fo##cke#.odrp/crrfor77'!..    Saloons  stood  on platforms  similar to those  for  commercial  buildings.   The
artifact assemblage is distinct and includes high proportions of fragmented bottles relative to other items.

Property TVDe:  Rural Historic Mining Landscape

jteso2jrce  Desc7'z.z7/z.o;7..    Rural  Historic  Landscapes  are  a  large-scale  property  type  representing
the  history  of  an  area's  human  occupation,  life  ways,  and  relationship  with  the  land.     The
National  Park  Service  recognizes  other types  of landscapes  for  the  NRIIP,  such  as  Designed
Historic  Landscapes.    Rural  Historic  Landscapes  evolved  organically  over  time  and  possess
characteristics  that  distinguish  them  from  the  other  categories.     The  National  Park  Service
explains  Rural  Historic  Landscapes  in  detail  in  its  IVczJ;.o7'2¢/  Regz.s/e;'  B"//e/z.7z..   G2tz.de/I.7ces /or
Evaluating and Documenting Rural Historic Landscapes.  Ln overv.Low , the Bul+ed:rL states..

"A  rural  historic  landscape  is  defined  as  a gcographical  area  that  historically  has  been  used  by

people, or shaped or modified by human activity, occupancy, or intervention, and that possesses a

:f:#:;rcoo=e:trda:oat:;rti;1:iy::e;i:rnaco#fei!|io:.=leasoflanduse,vegetat,on,buitdingsand

Concise areas that experienced intense mining form the subset of Rural Historic Mining
Landscapes.    Such  landscapes  provide  a  physical  context  for  individual  resources,  and  when
viewed in total, the resources and their setting constitute a greater whole.   The extensive tracts of
land,  its  natural  features,  and the  smaller  scale  historic  resources  represent the  history,  people,
and traditions of mining in South Dakota and the American West.

The  National   Park   Service   organized  the   defining   characteristics   of  Rural   Historic

:r*;:Pceas]i#%be::evs:9C#:8c°art]:;;r]¥earfi:Tftstfe°du;#oe;thbeu:e£;::txp°rfetperd°:::Sis;'n#gd[£ed:=atp::Yen

I.      £cz#d z#es cz#cJ c!c/I.vz.fz.ef..   Land use activities are the principal human forces that left an imprint on the
landscape.    Prospecting,  mining,  and  ore  treatment  had  an  enormous  physical  impact  on  the  Black
Hills.    The  mining  industry  contributed  to  settlement  patterns,  development  of infrastructure,  water
use,  and  transportation  networks.     All  the  landscapes  have  been  in  continuous  use,  although  not
necessarily for mining.

2.      Pczf/errs  o/spcz#.cz/ orgcz#izczJz.o#..   A  combination  of the natural  environment,  technology,  economics,
and  the  culture  of mining  affected  how  landscapes  were  organized.    In  most  cases,  the  organization
was  a dynamic  process  and  evolved  organically  rather than  being  planned.    Geology  may  have  been
the most influential natural  factor.   The location  of gold and silver governed where centers of mining
developed.   The distribution  and richness  of placer deposits  and  ore bodies  influenced the spacing  of
individual  operations.   Topography, waterways,  dominant land forms,  and the  industrial  geography  of
the mines in turn fostered communities, ore treatment mills, and transportation networks.   Large-scale

Mcclelland,  et al.,1999: 1.

Mcclelland,  et al.,1999..3.
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patterns  established  by  industry  may  remain  constant  in  mining  landscapes,  while  individual  features
such as buildings and roads changed over time.

3.      j3espo#se   /o   fAe   #czfz/rc}/  e#vz.ro#me#/..      Rural   landscapes   were   heavily   influenced   by   the   natural
environment.    In  general,  natural  topographical  features  and vegetation  determined what  land people
chose  to  use  and how,  where  they  settled,  and  the  locations  of .their  communities  and  transportation
networks.     Mining  defied  traditional   land  use  patterns  because  the  natural  environment  became  a
secondary  consideration.   In  the  mining  industry,  people responded  to  the  location  of placer  deposits
and  ore  bodies  first,  and  then  adapted  communities  and  transportation  networks  to  the  immediate
natural  environment.   Forests  influenced the  choice  of construction  materials,  the  siting  of individual
buildings, and the fuel selected for heating and stean power.

4.      Cz//Z#ro/ frczdz./z.o#s..  In  general,  cultural traditions  affected  the  way  that  land was  used,  occupied,  and
shaped.    Social  customs,  ethnic  identities,  and  trades  and  skills  may  be  evident today  in  small-scale
landsca.pe  features  and  overall  uses  of the  land.     Mining  industry  participants  from   a  variety  of
backgrounds  brought  ethnic  customs  that  spread  and  diffused  into  communities  as  they  traveled.
Influenced  by  industry  and  the  environment,  a  culture  specific  to  mining  in  the  American  West
evolved, and it shaped the landscape.

Social   customs   determined   the   structure   of  communities,   their  buildings,   and   infrastructure.
Cultural  traditions  dictated  how  mines  were  developed,  where  mills  were  built,  and  what  was  done
with the waste.   Traditional  building forms,  methods  of construction,  stylistic finishes,  and functional
solutions evolved in the work of local individuals.

5.      Cj.rcaf/czfz.orz  #etwords..     Circulation  networks  are  systems   for  transporting  people,  goods,  and  raw
materials  from one point to  another.   They range in scale from packtrails  and footpaths, to  roads and
railroads.    Some  networks  were  limited  to  mining  districts,  and  others  such  as  roads  and  railroads

provided links with the outside.
6.      Boz/#cJar);  czewczrccz/;.o#s..    Boundary  demarcations  define  areas. of ownership  and  land  use,  such  as

townsites  or  placer  mining.    They  also  separate  smaller  areas  of specific  functions,  such  as  mine
dumps.   In mining landscapes,  claim posts, concentrations of buildings, ditches, meadows, roads,  and
railroads commonly marked historic boundaries.

7.       yegefcz/I.or!   re/cz/ed  !o   /cz#d  cfse..     Various  types   of  vegetation  bear  a  direct  relationship  to   long-
established patterns of land use.   Whereas many landscapes change over time, vegetation is one of the
most dynamic attributes.   Some species may replace trees selectively cut by early inhabitants, and yet
conform  in  community  to  historic  vegetation  patterns.    Aspen  trees,  for  example,  may  reclaim  old
clearcuts in evergreen forests while retaining the original shape of the cut.   Vegetation may also reflect
industrial  impact  on  the  land.    Weeds  and  thistles,  for  examp.Ie,  grow  in  placer  workings  lacking
topsoil.   Geometric patterns  of grass,  brush,  and  trees  can  mark  historic boundaries  such  as  building
and structure footprints.   Introduced vegetation sometimes represents what were larger plantings  such
as  crops,  orchards,  and  gardens.    Age  of vegetation  communities  is  also  relevant.    Older  stands  of
brush or trees may reflect undeveloped land while young stands could have taken over land originally
used for other purposes.

8.      BwZ/dz.#gr,  Sfr#c/"res,  cz#d OZ7y.ects..    Various  types  of buildings,  structures,  and  objects  serve  human
needs  related  to  the  occupation  and  use  of the  land.     Their  function,   materials,  date,   condition,
construction methods, and location reflect the activities, customs, preferences, and skills of the people
who  built  and  used  them.    Mining  industry  buildings  and  structures  exhibit  patterns  of vernacular
design  typical  of the central  mountains.    Some  designs  may  be  unique to  their region.   Buildings  and
structures   may   reflect   the   sizes   of  historic   mining   operations,   levels   of  capital   investment   or

profitability,  or  era.    The  repeated  use  of construction  methods,  forms,  and  materials  may  indicate
successful  solutions  to  building  needs,  or  demonstrate  the  unique  skills,  workmanship,  or  talent  of
local individuals.

9.      C/I/sfe7.s..  Groupings  of features  reveal  patterns  of  land  use,  as  well  as  the  customs,  traditions,  and

preferences  of people.   Clusters  of prospect workings  and  mines,  for example,  reflect the  distribution
of  ore   bodies   and   the   response   of  mining   industry   participants.      Mills,   communities,   and   other
landscape  features  are  manifestations  of  transportation  networks,  topography,  or  other  influences,
cultural  or  natural.    Repetition  of similar  clusters  throughout  a  landscape  may  indicate  vernacular

patterns of siting, spatial  organization, and a region's cultural geography.
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10.   .4rcAczeo/ogz.ccz/  fj./cs..    The  sites  of mines,  mills,  and  communities  may  be  marked  by  foundations,
ruins,  changes  in  vegetation,  and  other  surface  remains.    They  may  provide  information  about  land
use, social history, settlement patterns, and the mining industry.

11.    Smcz//-sccz/e  c/eme#Jf..    Exanples  of small-scale  elements  include  signs,  fence  posts,  and  abandoned
mining  machinery.    These  elements  add  to  the  historic  setting  of a  mining  landscape  and  may  be
remnants of larger components.

The defining characteristics of a rural historic mining landscape also can be described in
terms   of  "landscape   of  work."3      Mining   outfits   molded  the   landscape   for  the   efficiency,
organization,  and  economics  of finding  ore,  extracting  it,  and  processing the  material.   Mining
landscapes  of work  include  characteristics  such  as  placer  mines  on  drainage  floors,  and  water
collection  systems  that  diverted  streams  and  carried  the  water  to  the  workings.     Hardrock
prospects are concentrated in areas where ore was likely, and hardrock mines lie on land where
ore formations were confirmed, regardless of topography.   Ore treatment mills were sited either
at the  mines  or  in  drainages  where water and open  ground  were  available.   Companies  erected
workers'    housing   at   mines   and   mills   that   were   distant   from   established   communities.
Unincorporated  settlements  and  formal  towns  grew  in the most suitable  environments  near the
centers  of mining  and  milling.    Circulation  systems  in the  form  of packtrails  linked  prospects
with communities,  and roads connected mines, mills,  and transportation centers.   Ditch systems
diverted  water  from  streams  to  reservoirs  for  industrial  and  community  consumption.     The
forests  around  the  mines  and  communities  were  cut  over to  provide  wood  for  heating,  steam
power,  and  lumber.   Sawmills .were located  close to the mature stands to minimize the distance
workers hauled the cut logs.  All are variations on the work related to the mining industry.

Reso2trce  E/I.gj.bz./z.fry..    For  a  mining  landscape  to  be  eligible,  it  should  impart  the  feeling  and
represent the history of the industry in an area.   The landscape must retain physical integrity and
combine an assemblage of individual historic resources with an intact natural setting.   Integrity
on   an   archaeological   level   is   sufficient  and   should  be  relative   to   one   of  the  Periods   of
Significance  outlined  in  previous  property  types.     According  to  the  National  Park  Service:
"Integrity requires that the various characteristics that shaped the land during the historic Period

be present today  in  much the  s.ame way they were historically."4   Mining  landscapes  change to
varying  degrees  due  to  continuity  in  occupation  and  use.     Continuations  of mining  can  be
compatible  with  integrity  by  maintaining  the  character  and  feeling  of the  industry.    Modern
intrusions  can  compromise  integrity  if  out  of keeping  with  mining  land  use  patterns.     Such
intrusions  should  be  few  and  unobtrusive.    Most  of the  individual  sites  should  present  some
visual  impact,  although the impact of some may be  limited to an immediate and subtle  level.   If
the  individual  resources  meet  these  qualifications,  then  they  are  contributing  elements  of the
landscape.   Most of the  individual resources  in  a  landscape  must  be  contributing  elements,  and
tthey   should   collectively   cons.titute   an   intact   historic   fabric.      The   researcher   must   clearly
demonstrate   that   most   of  the   sites   comprising   a   landscape   are   contributing   elements.      A
defensible  strategy  for  achieving this  is  to  record  and  evaluate the  sites  on  an  individual  basis,
and then discuss the results in terms of the landscape.

IV:Rf7P C7`z./erz.o72 4..   If a landscape and its contributing elements date to one of the mining
industry's Periods of Significance, the landscape will be associated with important trends

Messick, et al., 2001 :62
4  Mcclelland,  et al.,1999:21
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and events.   Several Areas of Significance are relevant, but in a broad sense applicable to
the  mining  industry  as  a  whole.    The  researcher  should  review  the  Areas  discussed  in
Chapter 2 to refine how they may be applied to landscapes.

The   Area   of  J77c724stry   is   fundamental.      Mining   landscapes   are   tied   to   and
representations of the mining  industry, which was  important in  South Dakota,  as well  as
the  greater  central  mountains.   Prospectors  and  mining  outfits  adapted  known  methods
and technology for finding,  producing,  and processing ore to the conditions of the Black
Hills.     In  so   doing,  they  contributed  to  the  development  of  mining  technology  and
engineering, and made South Dakota one of the nation's most productive states.

Landscapes    can    be    important    in    the    Area    of    Co77g"z/77z.fy    P/cz7?77z.77g    cJr2d
Deve/ap777e77f   if   they   reveal   settlement   patterns   characteristic   of   mining.       Unlike
traditional    settlement   patterns,    mining   industry   participants    established   residential
complexes   near   centers   of  mining   or   related   industry   regardless   of  environmental
conditions.    Proximity  to  mines  and  industry  was  a  first  priority,  and  the  best  micro-
environment  for  a  residence  or  community  was  second.     Landscapes  can  reflect  the
development patterns  of the  industrial  aspect of mining,  and  its  geographic  influence on
settlement.      It   should   be   noted   that   settlement   is   not   limited   to   concentrations   of
residences,  such  as  townsites.    The  workers'  housing  and  prospectors'  camps  scattered
throughout the Black Hills are another settlement pattern.

The   Areas   of  Eco7zo;7¢z.cs'   cz7ed  Com77ge7.ce   can   manifest   in   mining   landscapes.
Assemblages  of  sites  including  mines,  mills,  roads,   and  railroads  reflect  the  overall

process  of converting natural  resources  into  wealth.    The mines  produced  ore  that was
carried over the roads to mills.   The ore was processed at the mills,  gold was recovered,
and the concentrates  shipped  by road  or rail  to  a smelter  for the  final  Processing.   Each
stage  furthered  the  ore-to-wealth  cycle.     Each  stage  also  represents  a  divestment  of
money   into   the   region   through   workers'   wages   and   the   consumption   of   goods.
Communities  in  the  landscape  were  local  economic  centers  where  the  divested  funds
supported commerce.

jvIzf7P  C7'z.ferz.o7e  8..    Small-scale  landscapes  such  as  individual  placer  mines  or  milling
complexes may  be  eligible  under IVRZ7P  Crz./erz.o77 8 through  residence,  employment,  or
other  involvement  by  a  significant   individual.     The   associated  resource  must  retain

physical  integrity  relative  to  that  person's  occupation  during  their  productive  period  of
time.    Further,  the  resource  must  date  to  the  same  time frame  of when  the  individual
achieved significance.   Integrity on an archaeological  level  is sufficient.   If an individual
can  be  connected  with  the  landscape,  then  the  researcher  must  explain  their  signiflcant
contributions  in  a brief biography.    In  some  cases,  important people  invested  in  mining
companies or owned land but did not occupy the property.   Such an association does not
meet Criterion 8.   The individual of note must have been present on the ground.

Large-scale  landscapes may be eligible under Criterion 8,  but relatively  few will
qualify because of their size.   For an entire landscape to be eligible, an  important person
must  have  played  a  direct  role  and  been  present  during  its  development,  or  spent  an
appreciable  amount of time throughout the terrain.   Most  large-scale mining  landscapes,
however, were not impacted by one individual.   Instead, they evolved organically through
the actions of numerous people.
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NRfzp Crzterz.o77  C..   Mining landscapes hold a high potential for eligibility under IVRIZP
Crz./erj.o7i  C.    Landscapes  may  be  eligible  if buildings,  structures,  their  archaeological
remains,   and   natural   features   represent   mining,   its   subsidiary   industries,   and   their
settlement   patterns.     Landscapes   occupied   for   extended   periods   of  time   reflect  the
evolution of land use,  while those occupied  for a narrow period reflect land use patterns
of that era.

Intact buildings  and  structures are important and often rare contributing elements
of mining  landscapes.   The Areas  of,4rcfez./ecf#7'e  and E77gz.;7ee7`z.j7g are relevant.   Mining
industry   participants   adapted   conventional   designs   and   construction  methods   to   the
environment  of  the  Black  Hills.     Conditions  included  topography,  natural   landscape
features,   local   climate,   and   available   buildings   materials.      Some   individuals   also

participated  in  the  introduction  of formal  building  design  and  elements  of architectural
styles.   In the context of a landscape, a spectrum of buildings can represent the evolution
of architecture  specific  to  the  mining  industry.    Similarly,  structures  may  be  significant
representations  of mining engineering,  and multiple  structures within  a single  landscape
may reflect the evolution of function, design, methods, workmanship, and materials.

A  landscape  may  be  eligible  under  Criterion  C  if it  was  the  work  of a  master
planner,  engineer,  geologist,  architect,  or other industry  official.   This usually  applies to
small-scale,  engineered  landscapes  such  mines,  mills,  infrastructures,  and  settlements.
The researcher must identify the individual and the landscape history and explain who the
individual was and why they were important.

Most of the individual resources comprising the landscape should retain integrity
at  least  on  an  archaeological  level.     Modern  intrusions  should  either  be  minimal  or
compatible with the  historic  land use.   The researcher must discuss how the  landscape's
characteristics and contributing elements represent an aspect of the mining industry.

IVRfzp  Crz.ferz.o7?  D..    Landscapes  may  be  eligible  under  IVRj7P  Crz./eJ`z.o7?  D  when  they
hold  a  high  potential  to  contribute  meaningful  information  upon  further  study.    The
arenas  of inquiry  can  be  broad  and  rely  on  information  offered  by  the  landscape  as  a
whole rather than a few of its individual sites.

If residential  complexes  within  the  landscape  possess  building  platforms,  privy

pits,  and  refuse  dumps  with  buried  archaeological  deposits,  testing  and  excavation  may
reveal important information regarding lifestyle and demography of the occupants.  When
the   results   from   multiple   complexes   are   compared,   regional   patterns   may   become
apparent.    Important  areas  of  inquiry  include  but  are  not  limited  to  diet,  health,  and
substance  abuse.    Other  areas  of inquiry  relate  to  the  distribution  of gender,  families,
ethnicities, professional occupation, and socioeconomic status.

Comparative studies of industrial sites may find patterns regarding the application
of systems  engineering,  ore  treatment  processes,  and  preference  of equipment.    Other

patterns  regarding  construction  methods,  materials,  structural  design,  and  architecture
may become  apparent.   Such  information  can be  compared to  geology,  mineralogy,  and
the successful or failed Operations for a full understanding of a region's industry.

Intact  underground  mine  workings  is  another  area  of inquiry  under  Criterion  D.
Groups    of   mines    may    feature    connected    workings    that    can    contribute    to   the
understanding of broad-scale mine engineering, planning, and operations.
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Additional Rcading on Mines and the Industrv

The descriptions  of the Property Types, their operations,  and their technologies  can help
the researcher  identify,  define,  and  interpret  specific  resources.   The  descriptions  are,  however,
necessarily brief.   Cultural resource  specialists unfamiliar with the nuances  of mines,  mills,  and
the mining industry should consult specialty publications for a greater understanding of mining-
related  sites.   The following publications,  listed in order of relevance to mining technology, can

provide insight.

Twisty, ErLc  Riches to Rust: A Guide to Mining in the Old West  Western Refleedons, Montrose, CO, 2002.

(Discusses  in  detail  the  constitution,  layout,  development,  and  equipment  of mining.    Focuses  on  mine
surface plants and how to interpret today's remains).

Meyen.1ecks,, W.lil  Drills and Mills:  Precious Metal Mining and Millirig Methods Of the Frontier West  Se+i
Published,  Tampa,  FL,  2001.    ¢rovides  accurate  and  comprehensive  coverage  of common  mining  and
milling practices and equipment).

Young,  Otis  E.    7yesfer7!  MZ77j72g   University  of oklahoma Press,  Norman,  OK,1989  [1970].    (Discusses
hardrock prospecting,  mining,  and milling methods  employed prior to  1893.   The time frame  is  limited and
discussion of methods broad).

Twitty,Er.ro   Blown to Bits in the Mine:  A History Of Mining and Explosives in the  United States   V\lestem
Reflections,   Montrose,   CO,   2001.      (Discusses   conventional   mining   practices   with   an   emphasis   on
underground work and artifacts).

Hardesty,  Dor\ald    The  Archaeology  Of Mining  and  Miners:  A  View from  the  Silver  State    Soofety  tor
Historical Archaeology,1988.   (Discusses mining-related sites as archaeological resources).

FTancav.lg1.1a,  R:ichald     Hard  Places:   Reading  the   Landscape   Of  America's   Historic   Mining   Districts
University of Iowa Press, Iowa City, IA,1991.   focuses on reading and interpreting mining landscapes).

Ba:1ley ,LjryITr\  Supplying the Mining World: The Mining Equipment Manufacturers Of San Francisco,  I 850-
/goo  Westemlore Press, Tucson, AZ,1996,   (Discusses various types of mill and mine machines).

Ba:1lery, lyITr\    Shaft  Furnaces  and  Beehive  Kilns:   A  History  Of  Smelting  in  the  Far  West,   1863-1900
Westemlore   Press,   Tucson,   AZ,   2002.       Presents    a   comprehensive   history   of   smelters,   charcoal
manufacturing, and related technology).

Sagstetter,  Bill  and  Sagstetter,  Beth   7l¢e A4j#z.#g Cczxps SpeczA..  A  Ivew  Way /o &p/ore  fhe  GAosf  roi4;#  o/
/%e AmerJ.ccz72  Wesz   Benchmark  Publishing,  Denver,  CO,1998.    (Discusses  the  exanination  of mine  sites
through  remaining  material  culture.     The  authors  make  a  few  inaccurate  generalizations   and  dates  of
artifacts).
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