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Wasp No. 2:
The Wonder Mine
of the Black Hills"

RICHMOND L. CLOW*

Jesse Simmons, a correspondent for Mining World, claimed
"that in 1902 and 1903 the Black Hills was in the height of its [gold
mining] boom."' This boom activity was in stark contrast to the
depression that had previously stalked the region's mines. Another mining engineer, C. G. Warnford Lock, had written almost ten
years earlier that the region's two lead-silver smelters were idle
and for sale, only one of the five chlorination plants operated regularly, the sole pyritic smelter usually had only one furnace in
blast, and many amalgamation gold mills were silent.^ By 1902,
cyanide, a new technological gold-recovery method, had brought
about an economic change. As a leader in use of the new process,
the Wasp No. 2 Mining Company, with general manager John
Gray directing the day-to-day activities, became internationally
famous for its innovative use of cyanide to recover gold from iow*The author expresses his appreciation to the State Historical Preservation Center, Vermillion, South Dakota, for permission to use their research materials and
facilities in the writing of this manuscript.
1. Jesse Simmons, "South Dakota," Mining World 22 (21 Jan. 1905): 94,
2. C. G. Warnford Lock, "Gold Mining and Milling in the Black HUIs (S. Dak.),"
TransactioTis of the Institute of Mining and Metallurgy, vol. 3, pt. I (London, 1895),
pp. 184-85.
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grade ore. The Wasp No. 2 had such an excellent production record that Robert E. Driscoll, a local Black Hilis banker, called it
"the wonder mine of the Black Hills."^
Prior to the introduction of cyanide, several gold recovery
methods were employed in the Black Hills, depending upon the
type of ore being worked. Local miners classified Black Hills gold
ore as either free-milling or refractory. With free-milling ores,
the gold was not associated or in combination with any other minerals but existed in an independent state. Amalgamation recovered free gold because mercury, used in the process, had a natural affinity to gold, and the two elements readily combined at normal temperatures; after combining, they were easily separated.
Amalgamation was a simple and inexpensive process, but it worked only on free-milling gold.
The Black Hills also featured refractory ore deposits that begrudgingly released the valuable metal. In refractory ore, the
gold was chemically bonded to other properties found in the rock.
In order to capture the gold held in refractory ore, expensive
metallurgical practices, such as smelting, were employed. The
smelting process involved subjecting the ore to a high temperature until the various minerals in the ore separated. Because of
the expense involved in recovering gold from refractory ore, the
deposit had to contain enough gold to cover the expense of mining, transporting, and smelting the ore. By the early 1890s, only a
few Black Hills mines produced refractory ore that contained
enough gold to pay for the cost of its recovery. As a result, most
of the Black Hills refractory mines were idle by 1895.
An exception to this pattern was the Wasp No. 2, a refractory
gold mine, situated on Yellow Creek five miles south of Deadwood. This mine had a large porphyry mass (rock containing feldspar crystals) that held gold-and-silver-bearing ore. The ore was
refractory because the gold was bonded chemically with silica.
This ore was hard and brittle and contained wolframite. The ore
veins were thin shoots in the Cambrian strata immediately above
the quartzite.*
3. R. E, Driscoll. Seventy Years of Banking in the Black Hills (Rapid City,
S.Dak.; Gate City Guide. 1948). p. 65.
4. J. D. Irving, "Ore Deposits of the Northern Black Hills." in Contributions to
Economic Geology, 1903, United States Geological Survey. Bulletin No. 225 (Washington. D.C., 19041, pp. 133-35; John D. Irving, Economic Resources of the Northern
Black Hills, United States Geological Survey, Professional Paper No. 26 (Washington. D.C.. 1904). p. 212.
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The history of the Wasp No. 2 mine covers three distinct periods. From 1893 until 1900, the Wasp No. 2 was a supplier of highgrade refractory ore to custom smelters. During these years,
nothing innovative occurred in either its mining operations or
management to distinguish the Wasp No. 2 from the few operating small refractory producers in the Black Hills. During this
period, only the high-grade gold ore was shipped to the smelters.
The second period began in 1900 and lasted until 1915. In these
years, the Wasp No. 2 became famous as an exceptional example
of a profitable low-grade ore mine that employed cyanide to recover the gold. The development of an economical cyanide goldextraction process permitted the management of the Wasp No. 2
to make the mine and above-surface milling plant one of the most
successful cyanide operations, not only in the Black Hills, but in
the world. The third phase lasted from 1915 to 1917 when the
mine also produced tungsten.
The first phase began on 12 October 1893, nearly twenty years
after the Black Hills gold rush of 1875-1876, when James Cox. Ed
Murphy, R. C. McShane, and J. C. McKibbens filed quartz location
papers at the Lawrence County Courthouse in Deadwood.^ These
men claimed a quartz lode for mining purposes that was three
hundred feet in width and twelve hundred feet in length. They
named the lode the Wasp No. 2.'' Several reasons could explain
the late filing of the Wasp No. 2 quartz claim. Miners may have ignored the Yellow Creek area because the refractory deposits
were not amenable to amalgamation. With the construction of a
pyritic smelter in Deadwood in the early 1890s, high-grade refractory ore became more attractive to local mining men because
there was a nearby plant to reduce the refractory ore into a
matte that contained the gold. Another possibility was that the
Yellow Creek area simply eluded prospectors for years and was
not discovered until the 1890s. The latter reason seems more
plausible because the Black Hills Daily Times reported on 12 July
1894 that a discovery had occurred at Yellow Creek and that "sufficient work in this one place has been performed to demonstrate

5. Often, little if anything is ever known about the men who located the first
mines in a mining district. According to the 1900 census, James Cox was working
as a day laborer in Deadwood, South Dakota. He had moved to the Black Hills from
Indiana.
6. Quartz Location Record, vol. 92, p. 548, Lawrence County Courthouse, Deadwood, S.Dak.
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the nature and importance of the formation."' Regardless of the
reason for the late discovery of the mine, the Wasp No. 2 had no
economic value unless technological applications were available
to recover the gold from the refractory formation.
At first, the Yellow Creek district produced gold ore that assayed as high as $258 a ton.* This was an extremely high grade deposit when one considered that the Homestake Mining Company,
from June 1897 to June 1898, had been working free-milling gold
ore that assayed at a low $4.60 per ton. Ever since the Homestake
had commenced operations in 1878, the average yield of gold per
ton had diminished each year.'* As with any new gold discovery in
a depressed mining economy, the Yellow Creek activity created
great interest among the local miners.
The Wasp No. 2 mine began producing high-grade refractory
gold ore in the summer of 1894. To recover the ore, inexpensive
mining techniques were employed. Instead of developing extensive underground networks of shafts with the accompanying timbering, the owners of the mine resorted to the open-pit, or quarry, method of mining. Three men were employed to work the
mine, and they used simple procedures, hand tools, explosives,
and a horse-drawn ore car that carried the ore to a dump. From
the dump, the ore was sent to a smelter, which spared the mine
owners the cost of constructing an expensive treatment plant.'"
With a minimum of investment, the mine owners easily recovered
gold ore and made a profit. The successful operation of a small refractory mine required that the ore be rich enough in gold to pay
the costs of transportation to the smelter, custom treatment, and
the actual mining and general development work associated with
mining.
Because mining was a business that required high costs in
order to extract gold from the ore, the Wasp No. 2 existed for
only a short period of time as a producer of ore for the smelters.
7. Black Hills Daily Times (Deadwood, S.Dak.), 12 July 1894.
8. George W. Kingsbury, History of Dakota Territory, and George Martin
Smith, ed.. South Dakota- Its History and Its People, 5 vols. (Chicago: S. J. Clarke
Publishing Co., 1915), 3:25.
9. Irving, Economic Resources, p. 63.
10. A Hand Book Referring to the Reduction Plants, Operations of Mining Companies and a Number of Properties Being Developed in the Phonolite Belt of the
Northern Black Hills (Deadwood, S.Dak.: Mining Review Print, 1900), p. 12. This
description of the early mining methods is based upon the methods used after 1900.
There is no reason to assume that the mining methods were more sophisticated
before 1900 than they were after 1900.
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During this first phase of the mine's existence, the Wasp No. 2
was a moneymaker. In the fall of 1895, three railroad cars filled
with ore from the mine were sent to a smelter in Omaha, Nebraska. The first car netted $2,163.64; the second made $1,886.66; and
the last car returned $1,409.57. The mine's profits were so good,
in fact, that the Burlington and Missouri railroad constructed a
line through the Yellow Creek mining district to make the shipping of gold ore easier. The owners of the Wasp No. 2 predicted
that two carloads of ore per day could be mined."
Generally, the ore taken from the Wasp No. 2 during this first
period contained from eighty-five to one hundred dollars worth of
gold per ton. Jesse Simmons, a contemporary mining correspondent, claimed that from 1894 to 1900 the mine produced nearly six
11. Black Hills Daily Times. 4 Oct. 1895.
The Wasp No. 2 used inexpensive
mining methods, and its open-cut mine employed only
three miners when this photograph was taken, about 1904.
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hundred thousand dollars worth of gold from the high-grade refractory ore that was sent to the smelter.'^ John D. Irving and
S. F. Emmons conducted joint geological studies at the turn of
the century and reported, "This small body of ore [the Wasp No.
2] is reported to have yielded $75,000."^^ A possible explanation
for this discrepancy is that the larger figure may represent the
gross dollar amount received for the ore sent to the smelter,
while the smaller figure represents the net return from the mine
after expenses were paid. No matter what figures are used, the
Wasp No. 2 developed a reputation during these early years as an
important and consistent shipper of ore to the smelter. Regular
shipments, in fact, became a trademark of the Wasp No. 2 in mining circles.'* This reputation as a regular producer of gold ore
continued into the mine's second phase.
By 1900, the high-grade refractory ore was gone, and only lowgrade ore remained in the Wasp No. 2's diggings. As the ore
value declined, the new owners of the ground also made great
shifts in the mine's operations. William L. McLaughlin, John
Gray, and Donald A. McPherson, with their associates, directed
these new changes. As the last of the high-grade ore was sent to
the smelter in June 1900, the mine's owners, along with several
interested investors, decided to build a cyanide reduction plant
near the mine. The owners and investors wanted to treat the lowgrade waste ore that remained on the shipping dump and in the
open pit's vein pockets after the high-grade ore had been removed and sent to the smelter. These men were convinced that
the proposed mill would operate for only eighteen months. After
that time, they assumed, the low-grade ore would be gone and the
mill would close.'^
Tbe decision to build a cyanide mill was the beginning of the
second phase of the Wasp No. 2. This period was important to the
mining world because the company demonstrated that profits
could be made from extremely low grade gold ore when proper
ore-reduction procedures were followed and close attention was

12. Jesse Simmons. "Low Operating Costs in the Black Hills, S. D.," Mining
WoWd 31 (13 Nov. 1909): 961.
13. Irving, Economic Resources, p. 212.
14. "South Dakota," Engineering and Mining Journal 68 (30 Dec. 1899): 799.
15. Hand Book Referring to the Reduction Plants, p. 12; Simmons, "Low Operating Costs in the Black Hills," p. 961.
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paid to innovation and detail. It also differed drastically from the
first phase; instead of sending ore to outside facilities, the mine
owners now recovered the gold in their own plant. The biggest
challenge that general manager John Gray had to meet was the
necessity of making low-grade refractory ore pay profits.
The cyanide process was the only profitable and practical extraction method available to the mine owners. Cyanide had been
acknowledged as a recovery agent of gold for over fifty years. As
early as 1840, chemists had understood that a solution of potassium cyanide (water plus potassium of cyanide) dissolved gold. The
next problem confronting them was to recover the dissolved gold
from the cyanide solution. That puzzle was solved in 1885 when
an American chemist patented his discovery that zinc suspended
in a weak solution of potassium cyanide precipitated the gold out
of the liquid. Then, in 1886, three medical doctors from Scotland,
John S. MacArthur, R. W. Forrest, and William Forrest, developed a practical and inexpensive cyanide extraction process, perfecting their method during the next several years. The doctors
discovered that finely divided zinc efficiently and cheaply separated the dissolved gold from the solution of cyanide. These two
chemical discoveries revolutionized gold recovery: a weak solution of cyanide dissolved both gold and silver (silver was often recovered as a by-product in gold mining), and zinc shavings precipitated the two metals out of the solution, making the recovery of
gold and silver easy and profitable, particularly for small operations that worked low-grade ore."'
In 1893, mining engineers Introduced cyanide-solution extraction to the Black Hills when the Black Hills Gold and Silver Extraction Milling and Mining Company built a cyanide plant in
Deadwood.'^ Though not a great success, it was the first cyanide
plant in the area. By the late 1890s, local researchers were conducting experiments with cyanide-solution extraction on a variety of local refractory ores. Two early researchers from the northern hills, chemists W. D. Parker and 0. N. Brown, determined
that many different ore deposits were amenable to cyanide and
that the process would be inexpensive for local mine owners. This
16. T. Kirke Rose. The Metallurgy of Gold, 3d ed., rev. (London: Charles Griffin
& Co.. 1898), pp. 319-21; William H. Dennis. A Hundred Years of Metallurgy (Chicago: Aldine Publishing Co.. 1963). pp. 269-72. Besides these two books, many other
published accounts describe the cyanide recovery process.
17. Black Hills Daily Times, 13 Dec. 1893.
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new information signaled the beginning of the second phase of
the Wasp No. 2 mine.'^
Aware of the progress of cyanide in the Black Hills and of the
importance of the method's success to the region's economic stability, William L. McLaughlin, John Gray, and Donald A. McPherson asked Charles Merrill, a cyanide expert working for the
Homestake Mining Company, to conduct extensive tests on ore
from the Wasp No. 2 mine. Merrill concluded that cyanide would
be effective in recovering gold from Wasp ore. Assured of success, the mine owners started construction of the cyanide plant in
1900, and the facility began operation in the fall of that year. A
correspondent for the Black Hills Weekly Mining Review described the new Wasp No. 2 cyanide mill as a "thoroughly up-todate plant, with all the latest appliances, and a very complete laboratory and assay office, with a crushing capacity of 100 tons per
day. Leaching capacity at present [is] 50 tons."^^
John Gray, general manager of the Wasp No. 2 Mining Company, directed the construction. The mill was built on a steep hillside near the top of the divide that separated Whitewood Creek
from Yellow Creek. Facing west, the mill was within two hundred
fifty yards of the open-pit mine. Mules pulled the four ore carts,
each holding 1,500 pounds of rock, from the mine to the mill. The
ore was dumped at the top floor of the mill, which was designed to
use gravity to move the rock from one level to another within the
plant. The use of gravity to move the ore eliminated the need to
purchase either expensive manual labor or machinery to discharge ore into the proper places. Only one elevator was installed, attesting to the mill's efficient use of gravity.^"
The Wasp No. 2 was a dry-crushing plant. Cyanide mills were
divided into either dry- or wet-crushing facilities; most of the first
18. "The Cyaniding of Ore," Black Hills Mining Review 5 (4 Dec. 1899): 4; John
M. Henton, "Wet Crushing and Cyaniding the Siliceous Ores of the Black Hills,
South Dakota," Black Hills Mining Review 6 (19 Mar. 1900); 6; Hand Book Referring to the Reduction Plants, pp. 6-7. The Hand Book also contains descriptions of
cyanide mills that were built early in 1900.
19. "Cyaniding in the Black Hills," Black Hills Weekly Mining Review 6 (15 Oct.
1900): 4.
20. Charles H. Fulton, "The Cyanidation of the Siliceous Ores of the Black Hills
of South Dakota," in Papers Read before the Black Hills Mining Men's Association
at Their Regular Monthly Meetings, on the Mining and Metallurgy of Black Hills
Ores, Together with a Brief Outline of the Mining Industry of the Black Hills, and
Some Statistics Relating to the Output of Gold from the District (Deadwood,
S.Dak.: Black Hills Mining Men's Association. 1904), pp, 48-49.
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Built on the sidt nj a hüL !hr /¡r.^r W asp .\a. 2 mill

used gravity to move the ore within the plant

Black Hills cyanide mills were dry plants. In a wet-crushing plant,
the machinery pulverized the ore within a cyanide solution. In a
dry plant, the machinery crushed the ore without liquid, and it
was then taken to a solution of cyanide. Dust was usually a problem in dry-crushing plants, but because the ore from the Wasp
No. 2 contained a small amount of moisture, dust was not a problem inside its mill. Generally, the dry-crushing plants produced a
coarser rock for the cyanide solution, while the wet plants produced a finer particle.
After ore was delivered to the Wasp mill, specialized machinery prepared the rock for the cyanide process. From the storage
bin that was located on the top floor of the mill, ore was fed into a
small No. 2 Gates gyratory crusher, located on the next floor, that
performed the primary dry-crushing. Some of the ore pieces were
too large for the mouth of the crusher and were broken with a
sledge hammer. The Gates was a constant-motion, cone-shaped
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pulverizer that ground ore against the inside of the crusher.
Because this No. 2 could not keep up with the work load, a larger
No. 3 Gates crusher soon replaced the smaller machine.^^
21. Ibid., p. 50: Everett B. Sawyer. "Cyanide Mills of the Black Hills," Black Hills
Mining Review 7 (23 Dec. 1901): 3; Charles H. Fulton, The Cyanide Process in the
Black Hills of South Dakota, South Dakota School of Mines, Bulletin No. 5 (Rapid
City, S.Dak., 1902). pp. 20-21.
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After the Gates reduced the ore, the rock dropped through two
pairs of Gates rolls that broke the ore into a smaller size with a
minimum of dust. Since the dust often contained fine gold particles, it was important to minimize this loss. The rolls crushed the
coarse rock between two horizontal cylinders that turned in opposite directions. The first pair of rolls produced a coarse crush, and
the second pair gave a fine crush. Each roll individually measured
twenty-four inches in diameter, and the crushing surface of each
roll was fourteen inches across. The first pair of rolls crushed the
ore to one-half inch and rotated at a rate of eighty revolutions per
minute. The ore then dropped into a second and identical pair of
rolls, known as finishing rolls, which reduced the ore to onefourth of an inch and rotated at one hundred revolutions per minute. Due to sizing equipment, oversize rocks were crushed again.
The Wasp No. 2 machinery produced a coarse, or large, particle
when compared to the fine crush done at other cyanide mills,
which reduced the ore to a powder. Coarse crushing, however,
was cheaper than fine crushing since it required less machinery.
The coarse crushing worked for Wasp No. 2 because its ore was
porous and the gold values were on the cleavage plane of the ore,
where they readily released their values to the cyanide solution."
After the ore went through the crushing machinery, a conveyor belt automatically discharged the one-fourth-inch particles into one of four leaching vats that contained a solution of cyanide.
Leaching is the process whereby a liquid captures the solid and,
in this case, gold is taken out of the rock. Each of the four leaching
tanks was sixteen feet in diameter and seven feet deep. Oregon
fir was used to construct the vats, and each held fifty-five tons of
dry ore. A strong cyanide solution, which consisted of six pounds
of potassium cyanide and one ton of water, was added to the rock
resting in each tank. The ore stood in the strong solution for
three to four hours, longer if the nature of the ore required it.
After the strong solution was drained from the tank, a weak solution of two-and"one-half to three pounds of cyanide per ton of
water washed over the ore. Fresh weak solution was constantly
added to the tank. A bottom discharge valve dropped the waste
tailings from the mill, while the solution, which now contained the
gold, was piped to one of two storage tanks. These tanks, also
made of Oregon fir, were smaller in size than the larger leaching

22. Fulton, Cyanide Process in the Black Hills, pp. 20-22; Sawyer, "Cyanide Mills
of the Black Hills," p. 3.
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vats, being only ten feet in diameter and six feet deep. One tank
held the runoff from the weak solution, and the other tank stored
that from the strong solution. Because the ore from the Wasp No.
2 mine was high in acid content, lime was added to the ore to neutralize the acid, giving the ore the required alkalinity and enabling the cyanide to dissolve the gold."
Below the gold-solution storage tanks were two sump tanks
that were initially used for precipitating the gold out of the solution with zinc dust. These sump tanks had an incline on the bottom of one-half inch to the foot. When the gold solution was added
to the sump tanks, air was forced into the tanks, making the gold
solution spin in a circular motion. Zinc dust was added, and each
tank's contents were agitated for ten minutes. One pound of zinc
was added to one ton of strong solution, and a decreasing amount
of zinc was added to the weak solution. The contents of the sump
tanks were then pumped through a filter press to recover the
gold, which had combined with the zinc. At the Wasp No. 2, this
method was soon replaced with the simpler barrel method of gold
precipitation."
In the barrel method, five wooden barrels, each measuring
three feet deep and two feet in diameter, held the strong solution,
and six barrels, also three feet deep and two feet in diameter,
held the weak gold solution. Zinc thread was placed inside all the
barrels. Both the strong and the weak solutions flowed through
their respective barrels at the rate of three tons per hour as the
gold was attracted to the zinc. At regular intervals, the barrels
were "cleaned up," and the precipitates, zinc and gold, were recovered. The precipitates were washed, forced through a filter
press, and dried. The gold and zinc mixture was then placed in a
small acid-proof container, and diluted sulfuric acid was added to
dissolve the zinc. After the acid solution was siphoned off, water
was added to the remaining precipitates. The resulting solution
was first air-dried and then heated in sheet-iron pans. Last of all,
it was smelted in graphite crucibles, and the gold was recovered.^^ As general manager of the Wasp No. 2, John Gray had developed the flow chart for the ore, and he found that the barrel
method was more efficient and less expensive than the zinc-dust
precipitation process. Gray was the first mining engineer to apply the cyanide process to the gold-bearing quartzite ore that as23. Fulton. Cyanide Process in the Black Hills, pp. 22-24.
24. Ibid., p. 25.
25. Ibid., pp. 24-25.
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sayed only four to five dollars per ton. For that reason alone, the
Wasp No. 2 was a pioneer mill in the Black Hills.^"
Power, which was needed to run the machinery in the mill, was
also an important consideration at any low-grade-ore reduction

John Gray, first general manager of the Wasp No. S

plant. The use of gravity to move most of the ore and cyanide solution in the mill minimized the plant's power needs. Two Erie
boilers, rated at seventy-five horsepower each, provided steam to
26. George P. Baldwin, ed.. The Black Hills Illustrated (Deadwood. S.Dak.: Black
Hills Mining Men's Association, 1904), p. 169.
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the engine, but only one boiler was ever in operation, with the
other held as a backup. Steam from the boiler was piped to a
Sioux Corliss engine that turned at a speed of eighty-five revolutions per minute; belts and pulleys transmitted the power to the
crusher, the rolls, and the elevator. A small gasoline generator
provided supplemental electric power. Several years after the
mill was constructed, commercial electricity was available, and
small individual electric motors then powered each oí the individual pieces of machinery.^'
The cyanide mill's relatively simple design initially required
only eleven men to operate. During the day, one crusher man was
on duty; one man watched the rolls; one worker managed the solution tanks; and another maintained the cyanide solutions. The
mill superintendent, a millwright, an engineer, and an assayer
completed the day shift. At night, one man assumed control over
both the crusher and rolls; one employee controlled the cyanide
solutions; and an engineer completed the roster. The engineers
were paid $3.50 per day, and the remaining men received $3.00
per day. These were standard turn-of-the-century wages at Black
Hills surface plants. Within a few years, the plant was enlarged,
but the work force inside the mill was not substantially increased.
In 1905, the Wasp No. 2 Mining Company employed fifty-two
men, which meant that three-fourths of them worked in the mine.
The number of workers was small compared to the Homestake
Mining Company, which employed 2,800 men, or to the Golden
Reward, the second largest company in the Black Hills, which employed 150 men. As the Wasp company's operation increased,
more men were hired.^*
The mill began operation in the fall of 1900. and shortly after it
opened, the plant's daily operating capacity was increased from
fifty to just over one hundred tons with the installation of a larger gyratory crusher and larger leaching tanks. Using the larger
equipment, the cost of operating the mill during the month of October 1901 was $0.832 per ton. This figure did not include the cost
of mining the ore. Because coarse-crushing plants required less
27. Fulton, Cyanide Process in the Black Hills, p. 26; Sawyer, "Cyanide Mills of
the Black Hills," p. 3. The Black Hills Traction Company's hydroelectric plant on
the Redwater Creek, north of the Black Hills near Belle Fourche, was the first supplier of electric power to the Wasp No. 2 Mining Company. By 1905, several suppliers provided commercial electricity to mining companies in the Black Hills.
28. Fulton, Cyanide Process in the Black Hills, pp. 26-27; Smith, South Dakota,
3:44-45.
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power to prepare ore for the cyanide solution than wet-crushing
plants, the Wasp No. 2 had lower operating costs than most other
plants. An average wet-crushing facility in the Black Hills had operation costs that ranged from $1.25 to $1.50 per ton.^^ The cost
could be even higher. The wet-crushing plant at Maitiand, north
of Deadwood, for example, reduced gold ore at a cost of $1,606 per
ton during the period from January to May 1904.'"
Not only was the Wasp No. 2 inexpensive to operate, it was
also inexpensive to build, having been constructed for less than
thirty-five thousand dollars. As a point of comparison, the owners
of the Father DeSmet amalgamation mill at Terraville had paid
$100,755.48 to build that plant in 1878-1879, including a $24,075.42
bill for transportation.^' Even though the Father DeSmet was a
larger mill, the Wasp No. 2 was a much less expensive facility,
and the company quickly paid for the structure. Rudolph F. Flinterman, the first assayer and mill superintendent, was responsible
for the mill's operation. In the first ten months, he turned over to
general manager John Gray enough gold bullion to pay for both
the construction of the mill and all the mining expenses that the
company owed at that time. The ore processed in these months
assayed at eight to twelve dollars worth of gold per ton.^^
The mining of ore from the open-pit quarry was also inexpensive and complemented the low milling costs. Gray maintained
the open-pit mine because the ore veins were close to the surface.
Strip mining was employed to capture the gold ore. First, the
overburden (waste material that covered the gold deposit) was
stripped from the top of the ore shoots to expose the Cambrian
quartzite that was from eight to twenty feet thick. Unlike the
earlier phase of mining operations in which only the rich veins
were taken, John Gray now took all the ore, including the quartzite, and ran it through the company's mill in an attempt to recover as much gold as possible. To break the ore, miners drilled a
nineteen-foot hole slightly larger than one-inch in diameter. The
bottom of the hole was enlarged, or chambered, by blasting with

29. Fulton, Cyanide Process in the Black Hills, pp. 20,27; Sawyer, "Cyanide Mills
of the Black Hills," p. 3; William Magenau, "Present Practice of Cyanidation in the
Black Hills. - II." Engineering and Mining Journal 78 (18 Aug. 1904): 261-62.
30. John Gross. "Cyanide Practice at the Maitiand Properties, South Dakota,"
Transactions of the American Institute of Mining Engineers 35 (1905t: 635.
31. Augustus J. Bowie, "Notes on Gold-Mill Construction," Transactions of the
American Institute of Mining Engineers 10 (1882): 99.
32. Sawyer. "Cyanide Mills of the Black Hills," p. 3.
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five sticks of dynamite; then, a second charge of fifteen sticks, a
third of seventy-five sticks, and finally a fourth charge of two
hundred sticks were ignited. With the chamber size thus increased, three kegs of black powder were discharged in the bottom of the hole, followed by another three-and-one-balf kegs of
black powder. The chambered hole was now ready for the final
charge, which consisted of forty kegs of black powder. After that
last blast, three thousand tons of broken gold ore would be ready
for the mill. The total cost of blasting was $550, and that translated into a low rate of eighteen cents per ton."
John Gray usually ordered only three to five blasts a year, depending on the need to have enough ore on hand to keep the mill
running at full capacity. Once the ore was broken, it was manually
shoveled into ore carts and hauled to the mill. Low-cost coarse
milling and inexpensive mining methods made the operation of
the Wasp No. 2 a profitable mining venture. Credit for its success
belongs to Jobn Gray. Jesse Simmons, a mining correspondent,
described Gray as the man "who from the first has been general
manager, and than whom there is no better miner in the Black
Hills." It was Gray who had "conceived the idea of treating the
quartzite,... if the mill could be pushed to greater capacity.""
This was extremely high praise when one considers that John
V. N. Dorr and Charles Merrill, two of the finest cyanide-mill operators and designers of cyanide equipment in the world, were
working at the same time in the Black Hills.
Excellent management of the mechanical aspects of the mine
and mill was only part of the company's operation. The development of sound fiscal practices was also essential to the profitable
organization. Because several individuals provided funds for the
construction of the mill and others owned the Wasp No. 2 mining
claim, the investors decided to incorporate and give each investor
a percentage of shares based upon the size of his investment. It
was easier to pay dividends to investors based upon their ownership of shares than to pay dividends based upon an individual's
claim to a portion of the profits. On 5 April 1901, the Wasp No. 2
Mining Company was incorporated under the laws of the state of
South Dakota. The capital stock of the company was set at
$500,000, which was divided into 500,000 shares valued at one dol-

33. Baldwin. Black Hills Illustrated, p. 169; "South Dakota," Mining World 22 (10
June 1905); 617.
34. Simmons, "Low Operating Costs in the Black Hills," p. 961.
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lar per share. The company was given a twenty-year life span, at
the end of which time it would cease operations. The investors
were not planning a long-term mining and milling operation but
had joined together only for a short-term business venture. It
must be remembered that the investors assumed that the mine

Jesse Simmons, mining correspondent

had only eighteen months of paying ore and that it would then be
barren of profitable deposits. Therefore, it made no sense to form
a long-term business arrangement. The company was given the
right to acquire gold mines, mill sites, and water rights and to
conduct a general mining business. Given the fact that the men
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who made the investment in the company also had other business
obligations and responsibilities, they wanted to acquire mill sites
and water rights only for the Wasp No. 2; they were not interested in joint ventures beyond their Yellow Creek property. Jobn
Gray from Terraville, John Blatchford from Terry, and Donald A.
McPherson, Cephas W. Carpenter, and William L. McLaughlin
from Deadwood comprised the first board of directors.^^
An examination of the small number of stockholders of the
Wasp No. 2 reveals that some of the most prominent men who
ever managed Black Hills mines were involved in this venture.
They included Thomas J. Grier, superintendent of the Homestake
Mine from 1884 to 1914; John Blatchford, mine superintendent at
the Golden Reward; William L. McLaughlin, general manager of
the Mogul Mining Company; and, of course, John Gray, general
manager of the Wasp No. 2. Other shareholders were Robert H.
Driscoll, cashier of the First National Bank of Lead; Donald A.
McPherson, cashier of the First National Bank of Deadwood; Kirk
G. Phillips, former state treasurer from Deadwood; and Cephas
Carpenter, Ernest May, and Dr. J. W. Freeman, local businessmen from the northern hills. In addition to their interests in mining, six of these men also served on the board of directors of
either the Lead or the Deadwood First National Bank. The entire
financing of the Wasp No. 2 was done locally, and no company
stocks were issued to the public.^* In describing the finances of
the Wasp No. 2, Jesse Simmons claimed that the "company is
managed by shrewd, conservative business men, and is one of the
pronounced successes of the Black Hills."*^
Following incorporation, the company began to consolidate its
landholdings and mining claims in the Yellow Creek area. On 30
September 1901, the company completed a purchase agreement
with the adjoining Two Strike mining claim for the land that the
cyanide mill was constructed upon. Two years later, Donald
McPherson, acting for the company, made an initial payment to
the United States General Land Office as part of the required application procedure for the eventual issuance of a fee patent for
the Wasp No. 2 mining claim. In 1905, the United States issued a
35. Articles of Incorporation, Wasp No. 2 Mining Company, 5 Apr. 1901, Records
of the Secretary of State, State Capitol, Pierre, S.Dak.; Simmons, "Low Operating
Costs in the Black Hills," p. 963.
36. Simmons, "Low Operating Costs in the Biack Hills," p. 963: Driscoll, Seventy
Years of Banking in the Black Hills, p. 65.
37. Simmons, "South Dakota," p. 95.
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fee patent to McPherson. Shortly thereafter, McPherson and the
other owners of the patented claim sold their interest to the
Wasp No. 2 Mining Company for $250,000.^«
From the beginning, the cyanide mill produced profits. On the
first and the fifteenth of every month, a "cleanup" took place at
the mill in which the gold was recovered from the cyanide solution. Following each semimonthly cleanup, a gold brick was deposited at the United States assay office in Deadwood before final
shipment to the United States Mint. In May 1902, the Deadwood
Daily Pioneer Times, noting that the "Wasp No. 2 comes as usual," went on to claim that it was "getting to be an old story to tell
of the cleanups of Wasp No. 2, for they come as regularly as the
hours with the end of every two weeks
Since the mill has
been started on the property Wasp No. 2 has not missed making
its semi-monthly cleanups, nor has the amount of bullion produced each month varied more than a few ounces.""
Because the Wasp No. 2 was a regular producer of gold, it approached the mining engineer's ideal of a manufacturing facility
rather than a mining venture. Even so, regular production could
be maintained only as long as the ore contained enough gold to
make a profit. Incredibly, the ore at the Wasp No. 2 mine remained profitable for nearly two decades, and the company paid
regular dividends to its few stockholders. In August 1904, the
company paid a dividend of almost three thousand dollars, and
that was its twenty-seventh straight monthly dividend. By the
next year, the Wasp No. 2 was producing about fifteen thousand
dollars worth of gold a month.*"
In order to maintain the high dividends, John Gray gradually
increased the ore-treatment capacity of the mill and the ore production in the mine. A larger Gates gyratory crusher and two
100-ton cyanide leaching tanks were installed. To increase the
drilling speed in the open-cut mine, a Little Jap drill, made by the
IngersoU-Sergeant Drill Company, was purchased. Gray reported
that the new drill was so powerful that only one man was needed
to make blasting holes. The Little Jap could go through twentynine inches of quartzite in seventeen minutes. Gray paid special

38. Miscellaneous Deed Record, vol. 141, pp. 239-40; Patent Record, vol. 198, pp.
156-57; Miscellaneous Deed Record, vol. 176, pp. 343-47, all in Lawrence County
Courthouse, Deadwood, S.Dak.
39. Deadwood Daily Pioneer-Times, 7 May 1902.
40. Ibid., 3 Aug. 1904; Smith, South Dakota, 3:43.
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attention to such details because the economic success of a iowgrade-ore operation depended on a few cents of profit from every
ton of ore."' Speaking of the operation's success with such a small
margin of profit. Gray commented, "We ran the mill one month on
ore that assayed $1.60 a ton, and paid a little dividend on its operation.""
The company's best performance record occurred in July 1909.
In that month, the firm accrued $6,400 in mining and milling expenses and crushed 6,600 tons of gold ore. The mining, crushing,
and treating of the ore was done at the astonishingly low cost of
ninety-seven cents a ton, but the ore mined and milled that month
had an assayed value of only one to two dollars per ton. Even with
this low-grade gold ore, the Wasp No. 2 Mining Company paid its
monthly dividend to the stockholders. The extent of the ore body,
the ease of mining, and the coarse crushing all made the July record possible." By comparison, at the turn of the century, the total
cost of mining the ore and recovering the gold at the Homestake
mine was slightly over two dollars per ton.*'* Based upon its mining and milling performance, the Wasp No. 2 became a "novelty in
the mining world, because of the record made in the treatment of
low grade ores.""
In the seventeen years that Wasp No. 2 Mining Company ran
the cyanide operation, both mill and mine were periodically
closed. The reason for closure was often the weather. Winter was
the worst time of the year because mining was impossible in the
open cut when snow covered the ore. Mining often stopped until
spring. The mill ran in the winter on stockpiled ore, and when
that was exhausted, the mill closed. In addition to the ore shortage, the lack of water for the cyanide process during the winter
months also forced shutdowns, throwing the men out of work
until the shortage was corrected. With a large number of men depending on the Wasp No. 2 for their wages, any shutdown affected the local economy. A correspondent for the Mining and Engineering World wrote in January 1914 that the Wasp No. 2 has
"resumed operations after an idleness of 2 months, due to shortage of water which has just been adjusted. As the Wasp employs

41. Deadwood Daily Pioneer-Times, 8 July 1903, 30 Dec. 1904. 25 Jan. 1905.
42. "South Dakota," Mining World 21 (9 July 1904): 45.
43. Simmons, "Low Operating Costs in the Black Hills," pp. 961-63.
44. Irving. Economic Resources, p. 61.
45. Deadwood Daily Pioneer-Times, 1 Jan. 1910.
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over 200 men the resumption is of importance to this section."**"
While the weather forced shutdowns of the small cyanide plants
in the Black Hills because they did not have the equipment necessary to keep the water flowing, the Homestake made large expenditures and kept its plant operating year round.
Labor disputes rarely closed the region's mines and mills, but
the general labor strike of 1909 was disastrous for the Wasp No.
2. While the plant was down as a result of the strike, nonunion
workers made repairs to the facility. One task undertaken was
the painting of the wooden leaching vats. Before paint was applied, the vats were turned upside down and heat was applied to
the inside to dry the wood. Precautions were taken to prevent a
fire, but on 24 January 1910, a spark ignited one of the overturned leaching vats. Before the fire was discovered, it spread
throughout the mill and completely destroyed the plant. The mill
was insured for $39,000, but it was valued at $65,000.*' Fire was a
common hazard to the region's mills.
The company officials decided to build a new plant, selecting a
site closer to the ore deposits than the old mill had been. John
Gray and G. W. Wood supervised the construction of the new facility, which faced west and was at the top of the divide that separated Whitewood Creek and Yellow Creek, near the burned mill.
It began operating by December 1910. An incline tramway was installed to bring ore to the mill. The mules were replaced by two
electric-powered five-ton ore skips that carried the ore to the
mill's holding bins. Instead of one gyratory crusher, the new mill
had three, and the ore passed from one into the other two before
being discharged through two of the four pairs of coarse- and finecrushing rolls. Like the equipment in the old mill, the crushing
machinery reduced the ore to a size of one-fourth inch. Because
greater ore tonnage passing through the mill would mean larger
profits, the new mill was designed to crush as much ore as possible. It could handle three hundred tons of ore per day, and that
could be increased to five hundred tons. After the ore was treated, the waste was dumped from the bottom of the mill onto the

46. "South Dakota," Mining and Engineering World 40 (10 Jan. 1914): 75. During
the winter of 1913-1914, the steam shovel was shut down in October and reopened
late the next spring. See "South Dakota Metal Production in 1913," Mining and Engineering World 40 (30 May 1914): 1021.
47, Deadwood Daily Pioneer-Times, 25 Jan. 1910.
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In the Wasp No. 2 mine, a steam shovel stripped the
overburden and moved the ore within the mine I191SI.

hillside above Whitewood Creek. This new mill cost slightly more
than one hundred thousand dollars to build.^^
With the construction of a larger plant that had a greater
crushing capacity, the mining practices in the open pit also
changed. Early in 1912, the company purchased a steam shovel,
made by the American Locomotive Company, to strip the overburden from the ore deposit. The shovel was an "Atlantic-type"
that had a one-cubic-yard scoop and sat on standard-gauge railroad tracks in the open-pit mine. The steam shovel immediately
dropped the cost of removing the overburden, and it also loaded
waste rock onto side-dump cars that were pushed to a waste
dump. This shovel operated only during the warm times of the
year.*' With the increased plant size and more extensive mining
operations, the company employed slightly more than one hundred men in 1912. In that year, the surface plant crushed 158,840
tons of ore, generated $308,596 in gold sales, and paid $85,000 in
dividends to shareholders.^"
i
48. Ibid.. U Dec. 1910; Jesse Simmons, "Wasp No. 2 Cyanide Mill, Black Hills,
S. D.," Mining World 33 (24 Dec. 1910): 1176-78.
49. Jesse Simmons, "Mining at the Wasp No. 2, in the Black Hills, South Dakota,"
Engineering and Mining Journal 95 (4 Jan. 1913); 2.
50. Smith, South Dakota, 3:4S.
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Through its increased capacity to mine and crush gold ore, the
mill generated more waste tailings. To dispose of the additional
sand tailings, in 1913 a belt conveyor was installed, at a cost of
about ten thousand dollars, to move waste from the plant. Likewise, in the mine, the steam shovel generated more waste material while uncovering the gold deposits. In 1914, in order to move
this waste farther from the mining operation, the company purchased an eighteen-ton locomotive, complete with dump cars,
from the United States Bureau of Reclamation. The engine and
cars had been used in the construction of the Belle Fourche irrigation project, but after the project was completed, the agency sold
the locomotive and cars to the Wasp No. 2 Mining Company,
which used them to haul waste away from its mine.^'
Construction of a larger mill and purchase of a steam shovel
and locomotive were expensive ventures, but the new equipment
immediately brought profits. In 1911, the Wasp No. 2 Mining
Company produced $286,160 worth of gold bullion and paid divi51. Deadwood Daily Pioneer-Times, 1 Jan. 1914; "South Dakota." Engijieering
and Mining Journal 98 126 Sept. 1914): 592.

Men and mules trammed the ore from the
south side of the Wasp No. 2 open cut (1913).
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dends that totaled $60,000 to stockholders. From late 1900, when
the cyanide operation began, until 1 January 1912, the company
paid $291,965.64 in dividends.^^ This figure represented an excellent return from a mine that investors originally thought had
only eighteen months to exist. Because of its exceptional record
of paying dividends on low-grade ore, the Wasp No. 2 had the
"distinction of being the lowest grade refractory ore mine in the
world, operated at a profit."" The Black Hills country as a whole
enjoyed the reputation of being an exceptionally low grade goldmining region where all mines operated on small margins of profit.
What made the Wasp No. 2's performance record even more remarkable was tbe fact that the cyanide mill recovered only
seventy-five percent of the gold from the ore. Other Black Hills
mills operating at this time captured over ninety percent of the
gold values in the ore. The coarse-crushing method was responsible for this low recovery rate. In order to obtain a higher rate of
recovery, the ore would have to be crushed even finer, and that
would cost more money. In the Wasp No. 2's case, the higher rate
of recovery would not pay for the increased expense that was required for finer crushing. The mine's ore was porous, and the cyanide solution easily dissolved most of the gold with only a coarse
crush. On the basis of this inexpensive crushing practice, the company paid dividends on ore that often assayed less than two dollars a ton.^* And dividends were consistently paid. Robert H.
Driscoll, one of the few and fortunate shareholders, reportedly invested $15,000 in the company and received $350,000 in dividends
over the years."
The most important change that occurred at the Wasp No. 2
was not technical or mechanical. In January 1914, general manager John Gray, the innovative designer of the coarse-crushing
system, resigned his position due to poor health. A capable manager, he had been the driving force behind the company's success,
demonstrating the mining engineer's important role in a modern
mining operation. His knowledge and expertise in the areas of
gold-ore and cyanide extraction made profits for the investors.
Gray and the company he managed represented a model twenti52. Deadwood Daily Pioneer-Times, 1 Feb. 1912.
53. Ibid., 1 Jan. 1914.
54. Jesse Simmons, "Cyaniding at the Wasp No. 2 Mill, Black Hills," Mining and
Engineering World 38 (4 Jan. 1913): 11.
55. Watson Parker, Deadwood: The Golden Years (Lincoln: University of Nebraska Press, 1981), p. 107.
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In 1916, the rebuilt Wasp No. 2
cyanide mill was an impressive facility.

eth-century mining venture. In the new century, innovative and
technologically advanced plants that processed low-grade ore had
replaced outdated and wasteful designs that processed only rich
ore bodies.^^ John Gray had been at the forefront in adapting new
technologies and processes to local conditions.
Edward Manion became the company's general manager after
Gray's resignation. Under Manion's direction, the Wasp No. 2
entered its third phase, in which tungsten, a hard metal that was
extracted from wolframite, was taken from the mine. The recovery of wolframite began in earnest at the Wasp No. 2 in 1915. At
first, the high-gfrade ore was hand-sorted, coarsely crushed, and
sold to the highest bidder. By the end of the year, Manion installed a concentrator, an apparatus that used water, air, and the
ore's specific gravity to separate ore into a dense aggregate. This
56. Deadwood Daily Pioneer-Times, 1 Jan. 1915.
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process produced a concentrate of wolframite for sale and allowed the company to recover the gold in the ore by treating the
waste tailings with cyanide. The company received $143,000 for
the sale of tungsten in the first year of production. That figure
represented nearly one-half of all the company's revenue for
1915."
Despite the increase in tungsten production, the quaüty of the
gold ore declined, and the inevitable closing of the Wasp No. 2
was near. By the end of 1916, the last full year of operation at the
Yellow Creek property, the ore could no longer support the cost
of production. In 1917, the Wasp No. 2 cyanide mill was dismantled, and because there was a market for used machinery, the
equipment was sold. The closing of the Wasp No. 2 signaled the
end of the Black Hills cyanide boom that had begun in 1900. Only
the Homestake Mining Company, with its superior management
skills, financial backing, and extensive holdings of mining claims,
weathered the hard times that the Black Hills gold mining industry faced in 1917.^«
With the closing of the mill and mine, both the cyanide phase
and the tungsten era came to an end at the Wasp No. 2. Several
factors were responsible for the closing of the operations. Foremost was the decline in paying quantities of gold and wolframite
ore. As less ore became available to process profitably, the Wasp
No. 2 slowly ceased its operations." Another factor, though not as
direct and critical as the loss of paying ore, was the rising cost of
mining and milling. World War I increased the demand for skilled
labor and drove up the price of steel and cyanide. In addition, gold
was put on a standard and sold at a fixed rate. Declining gold-ore
values, increased costs of production, and a fixed sale price of
gold bullion forced the Wasp No. 2, as well as the other small companies, to close operations.*"
The shutdown of the Wasp No. 2 does not diminish the company's importance to the history of Black Hills mining. During the
most important early years of the cyanide era, John Gray de57. Ibid., 31 Dec. 1915; [Edward Manion], "Tungsten Output Wasp No. 2 Mining
Co.," Pahasapa Quarterly 5, no. 4 (June 1916): 46-47; Edward Manion, "Wolframite
Mining and Milling at Wasp No. 2 Mine, Flatiron, S, D,," Pahasapa Quarterly 5, no,
2 (Feb. 1916); 23-24.
58. U.S., Department of the Interior, United States Geological Survey, Mineral
Resources of the United States, 1917: Part I—Metals {Washington, D.C.: Government Printing Office, 1921), p. 155.
59. Paul T. Allsman, Reconnaissance of Gold-Mining Districts in the Black Hills,
S. Dak., United States Bureau of Mines, Bulletin No. 427 (Washington, D.C, 1940),
p. 40; Manion, "Tungsten Output Wasp No. 2 Mining Co.," pp. 46-47.
60. Deadwood Daily Pioneer-Times, 20 Jan. 1918, 1 Jan. 1919.

Copyright © 1986 by the South Dakota State Historical Society. All Rights Reserved.

Wasp No. 2

289

signed an efficient mining and milling operation that made his
company famous throughout the mining world. The company's excellent production records on low-grade ore set the mine apart
from other companies in the Black Hills. With its well-deserved
reputation, the mine serves as an outstanding example of the
many small cyanide operations that began production on íowgrade ore in 1900 and closed when the United States entered
World War I. Throughout these years, cyanide mills that were approximately the same size as Wasp No. 2 were found operating in
nearly every gulch and divide in the northern Black Hills. The Imperial Gold Mining Company, the Columbus Consolidated Gold
Mining Company, the Wasp No. 2, and a host of other companies
all shared common experiences in the processing of low-grade ore
with cyanide. Miners working low-grade deposits in the Witwatersrand region of South Africa also had successes similar to
the Black Hills miners. When one considers, however, that the
South African companies paid their Kaffir workers (the native
Bantu speakers from the region) only twenty-five cents a day
while Black Hills companies paid workers three dollars a day,
"the wonder that Black Hillers [made] low grade ores pay is [even]
more apparent."*''
Of all the small Black Hills cyanide operations, the Wasp No. 2
was the best. Exceptional management translated into high profits, and that alone set the Wasp No. 2 apart from other mining
companies in the Black Hills. From 1900 until 1920, the company
produced over one hundred thousand ounces of gold, along with
an additional bonus of over one hundred fifty thousand ounces of
silver that was recovered as a by-product of the gold ore. That
production record, made primarily from low-grade ore, ranked
the Wasp No. 2 as the fifth all-time producer of gold in the Black
Hills. Only the Homestake, Bald Mountain, Golden Reward, and
Mogul mining companies had better records, and they were all
larger concerns that operated for longer periods of time."
Because the Wasp No. 2 attained this production record with a
minimum of investment money, a small labor force, and extremely low grade ore, the Wasp No. 2 has certainly earned a place as
one of the most important mining ventures in the history of the
Black Hills.
61. "South Dakota," Mining World 21 (9 July 1904): 45.
62. AUsman, Reconnaissance of Gold-Mining Districts in the Black Hills, pp 26
40.
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