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INTRODUCTION
The Abandoned Mined Lands Reclamation Council (AMLRC) was established in 1975 by the
State of Illinois (by Public Act 78-1293).1 Funding for the Abandoned Mined Lands
Reclamation Division comes from the Federal Surface Mining Control and Reclamation Act of
1977 (SMCRA, Public Law 95-87) which places a tax on the amount of coal mined by the active
coal mines throughout the nation. These funds are then distributed to the states as a grant
program administered by the Office of the Surface Mining Reclamation and Enforcement
(OSMRE), U. S. Department of the Interior.
Initially established to eliminate health, safety and environmental hazards at abandoned coal
mine sites in the state, the law was broadened in August 1989 to include abandoned non-coal
sites that also threatened public safety. At that time, the AMLRC focused some of its attention
on the lead and zinc mines of northwestern Illinois. Beginning in 1991, the Abandoned Mined
Lands Reclamation Division has actively pursued the abatement of hazardous mining conditions
in Jo Daviess County.
Lead and zinc mining has played a dramatic role in the settlement history of this region of
northwestern Illinois. In Jo Daviess County, the landscape is dotted with a wide range of
features representing over 150 years of lead and zinc mining within this region. Many open
shafts and adits (horizontal shafts), as well as a wide range of structural remains at these longabandoned mines, present a serious threat to public safety. Many adits simply were left open.
Thousands of early nineteenth century, relatively shallow vertical shaft mines in the area never
were filled. Deep shaft mines typical of the early twentieth century (some as deep as 200') were
often capped with timber which through the years has decayed and collapsed exposing a
dangerous opening. Additionally, many vertical openings are conduits for the introduction of
pollutants into the ground water aquifers.
The first step in the Lead Mine Reclamation Project (Jo Daviess County) was to identify the
safety hazards in the region. Unlike the coal mine district of the state, many of which have only
recently been abandoned, many of the lead and zinc mines of this district had been abandoned
during the World War I era. Once the hazards had been identified, an archaeological survey of
each project area was undertaken, and potentially significant historic resources identified. With
this information in hand, the individual strategies for cleaning up these safety hazards were
developed.
The reclamation concept used by the Abandoned Mined Land Reclamation Division included
sealing several adits by either filling with waste rock, or collapsing the roof to seal the horizontal
shaft. In one case, a recessed concrete wall was constructed within the adit to retain the original
appearance of the adit as recommended by the Illinois Historic Preservation Agency. Small
shafts (generally 10-60 feet deep and 4-6 feet square) were sealed by filling with rock. Much of
this rock fill was obtained from the area immediately surrounding the shaft and represented the
waste rock originally removed from the mine. Deeper shaft mines (some as great as 200' in
1

In July 1995, the Illinois Abandoned Mined Lands Reclamation Council became the Abandoned Mined Lands
Reclamation Division of the Illinois Department of Natural Resources.

depth) were either filled with waste rock, or the top plugged with polyurethane foam and a
reinforced concrete cap. Several air pipes and bore holes were filled with polyurethane foam and
capped with concrete.
As per Section 106 of the National Historic Preservation Act, the Illinois Historic Preservation
Agency (IHPA) requested that the Abandoned Mined Land Reclamation Council conduct
archaeological surveys of the proposed reclamation areas to determine if significant cultural
remains associated with the mining history of the region was to be impacted. This work resulted
in mapping many of the structural ruins around the mine shafts, and identifying several of the
mines as being potentially eligible for the National Register of Historic Places.
The National Register Bulletin 42, "Guidelines for Identifying, Evaluating and Nominating
Historic Mining Properties" provides "a body of information designed to support Federal, State
and local efforts to manage historic mining sites with a sense of stewardship predicated upon
recognition of the importance of these sites in our nation's history" (Noble and Spude 1991:i).
This bulletin stresses the need for developing historic context statements followed by detailed
fieldwork to identify various property types. With that in mind, a detailed context for lead and
zinc mining in Illinois was prepared so that each individual site identified during the survey, and
any future surveys, could be assessed according to established National Register criteria.
As part of this process, a memorandum of agreement was drawn up between the IHPA, the
AMLRC, the OSMRE and the Advisory Council of Historic Preservation to address the
management of the historic resources identified at the Buck Hill and Blewett Mines. Throughout
the process, efforts were made to identify significant cultural resources and minimally impact
these resources if present. In this regard, Fever River Research has worked closely with the
AMLRC, their consultants and the Illinois Historic Preservation Agency prior to the reclamation
work. During this time, Fever River Research developed a context statement for lead and zinc
mining in Illinois (as presented in this report), and conducted a wide range of site-specific
documentary and field research at these mine sites. This report details the results of the work
conducted for the Abandoned Mined Land Reclamation Council/Division from 1991 through
1996.
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Figure 1. J. C. Wild’s lithograph Galena 1845 illustrating the character of this community by the middle 1840s. Note the
miner working a windlass in the lower left hand corner of the lithograph (Galena/Jo Daviess County Historical Society).
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Figure 2. A Souvenir envelope from the Twin Black Jack Mining Company, Galena,
Illinois noting “GALENA The Center of the Greatest Lead and Zinc District in the World”
(author’s collection).

Figure 3. Employees of the Elizabeth Milling and Mining Company, August 1904 (Past to
Present: Elizabeth, Illinois Centennial, 1968:n.p.).
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Figure 4. Location of the Upper Mississippi Lead Mine District of eastern Iowa,
southwestern Wisconsin, and northwestern Illinois (“Map of the Driftless Area of the
Upper Mississippi Valley Zinc-Lead Districtd,” Heyl et al. 1959:22).
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THE SOUGHT AFTER MINERALS: LEAD AND ZINC
During the early years of mining, lead (in the form of lead sulfide; otherwise known as Galena)
was the sought after mineral that brought miners to what was to become northwestern Illinois.
Beginning during the Civil War years and continuing through the late nineteenth century, zinc
began to replace lead in importance, so much so, that by the World War I period, zinc was the
mineral most heavily mined in the district.
Lead: Lead (which is heavy, gray, corrosion-resistant, and malleable) is one of the oldest metals
known to man. Lead, the heaviest of the base metals, has a distinctive cubic crystal when cooled
slowly. Easily worked, with a characteristic permanence and beauty, lead has caught the
attention of man for more than two millennia. During the Bronze Age, prehistoric metallurgists
learned to add lead to bronze to make it more workable. By the Roman era, lead was being used
to glaze pottery, as an ingredient of pewter, as well as to manufacture water pipes--three uses that
have persisted until very recent times. Roman lead mines, dating from the first few centuries
before Christ, are known in Germany, Spain as well as in England.
Oxidized lead, used to produce a white color, is also one of the oldest paint pigments known to
man. By the middle ages, lead was being widely used in the construction trades for quality, long
lasting roofing. With the advent of gunpowder, lead took on a new importance as a projectile
used in firearms. By the twentieth century, the primary uses of lead was in the production of
batteries, lead coated cables, rubber, paint, as well as an anti-knock additive to gasoline (Lead
Industries Association 1931; Harn 1922). At the turn-of-the-century, lead used in the United
States went towards the manufacture of paint (35%), lead pipe (20%), sheet lead (8%), shot and
bullets (9%), solder (5%), and tamping/trimmings (23%). (Hofman 1904:13).
Lead ores are divided into two major classes: Sulfide Ores (Galena) and Oxidized Ores
(commonly called Carbonate Ores) (Hofman 1904:19). The most common mineral of lead is
galena (or lead sulfide) which is commonly found in well-crystallized cubes, associated with
other metals, particularly silver, copper, gold and zinc. Galena is found predominately in
Silurian, Carboniferous and Triassic formations and the origins of these mineral deposits is
complex and poorly understood (Cox 1911; Heyl et al. 1959). Lead generally occurs mixed with
vein material which requires a mechanical washing process before being sent to the smelter.
Although Galena is often argentiferous (contains silver), the lead found in the Upper Mississippi
River Region is distinctive with its lack of silver content.
Lead occurs throughout the world. Throughout much of the nineteenth century, Spain was the
leader in lead production. Germany, the United States, Mexico and Australia were also major
producers of lead during these years. By 1900, the United States had passed Spain in the volume
of lead produced and was producing approximately 27% of the world's lead (Harn 1924).
Lead occurs in many areas of the United States including 1) along the Atlantic coast (New York,
New England, Virginia, North Carolina and Tennessee), 2) in the Mississippi Valley (Upper
Mississippi Valley or Wisconsin District and Missouri District--both southeast and southwest),
3) within the Rocky Mountain states, (Colorado, South Dakota, Montana, New Mexico) and 4)
along the Pacific Rim (Nevada, Utah, Idaho, Arizona, and California) (Hofman 1904:24-41).
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The Upper Mississippi Valley district is divided between the mines of Missouri and those of
Wisconsin. The Missouri lead mines are divided into the southeastern district (which is one of
earliest lead mine districts in the country) and the southwest district (which includes portion of
Kansas, Arkansas and Oklahoma; also known as the Joplin District). Although the lead mines of
the upper Mississippi Valley are often referred to as the Wisconsin District, they also occur in
portions of Iowa and Illinois.
Lead mining in the United States started shortly after initial settlement of the new continent.
During the early seventeenth century, lead was mined and smelted near Falling Creek, Virginia.
As Hofman (1904) notes, the early colonial lead mining was concentrated mainly in North
Carolina, New York and the New England States (particularly Connecticut and Massachusetts).
This mining was conducted on a small scale and was not very productive. Most lead used
commercially in the American colonies was imported from England (Hofman 1904:1-2).
Lead mining was an early endeavor among the French during the early eighteenth century in the
Upper Mississippi River Valley. Lead ores were discovered by the French on the western side of
the Mississippi in the Illinois Country (in what was to become Missouri) in 1700 or 1701 and
these deposits were being commercially worked by 1720. As early as 1766, rumor of the lead
mines in the upper reaches of the Mississippi River were circulating among the French and by
the 1740s intermittent lead mining in this region was also being carried out. By the late 1780s,
Julien Dubuque was living among the Indians and exploiting the lead resources of this district
(Hofman 1904:2). As Hofman (1904:2) notes, it was from these two districts (Missouri and the
Upper Mississippi River) that
the bulk of the lead of the United States came until the first great mines of the
West were opened in 1867. The total product of the United States in 1825 was
only 1,500 tons. This increased steadily until 1848, when 28,000 tons were
produced. After falling off considerably for a little over 20 years, the production
of the Mississippi Valley increased again, and reached 50,468 tons in 1898.
In 1898, the 50,468 tons of lead mined from the Mississippi Valley accounted for only 22% of
the country's output at that time. The remaining lead mined in the United States came from the
western states and territories (which produced a distinctive silver-rich or argentiferous lead ore).
The western or argentiferous lead mines were first exploited circa 1866-67 near Helena, Montana
and at Oreana, Nevada. In 1869, the mines of Eureka, Nevada also were opened. In 1870, mines
were opened in Utah, followed a few years later by Colorado (which came into prominence in
1878). Soon thereafter, Idaho, New Mexico and Arizona were producing lead. By 1900,
Colorado was the largest producer of lead in the United States. Together, Colorado and Idaho
produced nearly 50% of the lead mined in the country by that year (Hofman 1904:2). In 1913,
four states (Missouri, Idaho, Oklahoma, and Utah) were producing 85% of the country's lead.
Zinc: Zinc is a bluish-white, relatively soft metal that possesses a bright metallic luster and is
corrosion resistant. Zinc ores are widely distributed around the world being located in almost all
metal mining districts.
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Zinc is often thought of as a "comparatively modern metal when compared with such metals as
lead and copper" (Smith 1918:4).2 Although being commercially produced in the British Isles by
the middle eighteenth century, zinc did not gain much prominence in the metal trades until a
century later. During the late nineteenth century, the use of zinc gained in importance rapidly,
and by 1918, it was in "third place in the list of non-ferrous base metals of value in the metal
industries, only being surpassed in this respect by lead and copper" (Smith 1918:4). As Smith
(1918:5) notes, zinc "owes its important position largely to its valuable property of preventing
the corrosion or rusting of iron when this metal is coated superficially with it, and also to the fact
that it is a valuable constituent of brass, now one of the most widely used industrial alloys."
As a constituent of brass, zinc has been in use for centuries, being manufactured by the Romans
during the first century before Christ (Smith 1918). Although the Romans had not isolated
metallic zinc, they had discovered that by melting copper with calamine (a zinc carbonate ore),
the alloy that resulted was a brighter and harder product than bronze. This product was referred
to as Calamine Brass.
The knowledge of processing zinc ores was first developed in the Near East (China and India)
and introduced into Europe in the late eighteenth century. The first commercially successful zinc
works in Europe were established at Bristol in 1740 by John Champion, the founder of the
British spelter industry and the first to commercially produce zinc in Europe. One of the reasons
for the establishment of this new industry at Bristol was the presence of the Calamine Brass
industry at this location which had been established at Bristol as early as 1702. Other early
European centers of calamine brass production were in Belgium and Poland, both of which were
to become centers of zinc production (Smith 1918:10-11).
It was not for another 50 years that zinc smelting operations were established on the European
continent. Circa 1798, Johann Christian Ruberg established a smelting operation at the glass
works of Wessola, near Pless, in Poland. Ruberg quickly abandoned the British method of
distillation and developed large horizontal muffle furnaces. This mode of smelting became
known as the Silesian method and Ruberg's work laid the foundation for the "important Silesian
zinc industry" (Smith 1918:11). At the same time in Belgium, experimental research by Abbe
Dony established yet another method of smelting zinc in numerous small retorts set in a single
furnace. This Belgian method eventually became common in England. By the late nineteenth
century, zinc smelting was established in Austria, Holland, Spain, and France (Smith 1918:12).
During the early nineteenth century, the process of rolling processed zinc into sheets of metal
was developed. This zinc sheet metal was used for a wide range of purposes, including sheet
roofing which was a much cheaper substitute than copper. Although sheet zinc roofing became
common on the Continent (in the form of ornamental stamped tiles) during the late nineteenth
century, it found little application in the British Isles or in America (Rothwell 1896:584).
Thin sheets of rolled zinc were ideal for stamping in dies, and in 1852, ornamental sheets of
2

In mining terminology, the word “zinc” is usually used to refer to the rolled metal, and the word “spelter” to the
zinc ingot. Processed zinc ore is often referred to as “primary zinc” (or “virgin spelter” in England). Metal that has
been in use and remelted is referred to as “secondary zinc.” Secondary zinc contaminated with iron is known as
“hard spelter (Smith 1918:5).

8

stamped zinc were first produced. As Smith (1918:166-167) notes, "within recent years it has
found very considerable use for ceilings, the metal being stamped with varied ornamental
designs in relief." Decorative sheet metal was used for a variety of architectural uses in the
United States throughout the late nineteenth and early twentieth centuries. Additionally, zinc
oxide was an early substitute for lead in paint production. Zinc paints first became competitive
with lead based paints in the early 1850s (Downs 1974, 1976).
The corrosion resistant qualities of zinc also made its use dramatically increase during the late
nineteenth century. The galvanizing process, consisting of dipping iron objects in a bath of
melted zinc, was first patented in 1837 by H. W. Crawford (Smith 1918:14). By the late
nineteenth century, the galvanizing process was being used to coat a wide variety of iron objects
to prevent corrosion.
The first experiments with metallic zinc smelting in the United States were carried out in New
Jersey between the years 1841 and 1850. Unfortunately, these eastern ores were complex and
contaminated with red oxide making attempts unsuccessful. By the early 1850s, the emphasis
had switched from metal production to the production of zinc oxides. In early 1852, the Annual
Report of the American Institute described the manufacture of zinc paints by the New Jersey
Mining and Exploring Company (Downs 1974, 1976) and by 1854, a commercially successful
zinc oxide plant had been established at Jersey City (Smith 1918:14).
One of the first commercially successful metallic zinc production operations in the United States
was carried out in 1859 by J. Wharton (using muffle furnaces of the Belgian type and
Pennsylvanian anthracite coal). Shortly afterwards, the German metallurgists Mathiesson and
Hegeler moved to the United States and established a commercial zinc works along the Illinois
River at La Salle, Illinois. This zinc works, which initially specialized in sheet zinc production,
quickly became the largest zinc producing works in the country--a title that it maintained
throughout the late nineteenth century.
By 1870, six zinc works were in production in the country producing approximately 4,500 tons
of zinc per annum. At this time, the zinc oxide works in New Jersey were producing about
13,000 tons annually (Smith 1918:14). Compared with Europe, the amount of zinc produced in
the United States during these formative years was low. In 1870, the American Spelter Industry
was supplying only 3.4% of the world's production. This figure was to increase by the early
1910s when the American industry was producing over 31% of the world's production (Smith
1918:15). Smith (1918:40) notes that
although started more than half a century later than that of Europe, the American
zinc industry has made such rapid progress, especially during the past few
decades, that the United States has since 1906 held the premier position as a
producer of zinc.
The remarkable rise in demand for zinc after 1870 was due predominately to the impact of the
galvanizing process and use of zinc chloride as a wood preservative (particularly for railroad ties
and fence posts). As Smith (1918:16) notes, over a period of 68 years the world production
increased 3,400 percent. During this period, Smith notes that
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a significant feature of the zinc industry is its limitation to the comparatively few
smelting centres in Europe and America... Silesia, Westphalia and Belgium on the
Continent; Swansea, Birmingham and more recently Durham in England; Kansas,
Illinois and New Jersey in the United States. In recent years, a zinc smelting
plant... has been erected at Port Pirie in Australia. These are the more important
smelting centres contributing to the world's supply of zinc, and to one or other of
these centres practically all zinc ores have, hitherto, been shipped for treatment
(Smith 1918:17-18).
Smith (1918) attributes the localization of the zinc industry to the necessity of cheap fuels
(coals), the availability of quality fire clay necessary for the construction of retorts, the
availability of skilled labor, and a suitable climate for the trying conditions of the workers.
By 1914, there were 33 zinc smelting works in the United States (Illinois had 10, Kansas 9,
Oklahoma 6, and the remaining 8 were in West Virginia, Missouri, Pennsylvania, and Colorado)
(Smith 1918:41). In 1915, due predominately to the success of the La Salle zinc works, Illinois
produced 32.6% of the American zinc output--which was by far the largest producer in the
country (Smith 1918:42). Although this growth has been attributed to the ready availability of
zinc ore and fuel (both coal and natural gas) in this country, political factors also played a role in
the development of the U.S. spelter industry.
The outbreak of World War I contributed dramatically to the early twentieth century
development of the zinc industry in the United States. Due to Germany's primary control of the
European zinc market, with the start of hostilities in Europe, the supply of zinc became curtailed
for the Allies (particularly Great Britain). The demand for zinc metal was quickly supplied by
the United States and the high price of zinc during the war years "stimulated research in the
treatment of low grade complex zinc ores" (Smith 1918:43). During these years, the electrolytic
method of reduction--which greatly changed the face of the industry--was developed.
Generally, three zinc-rich minerals are of significance to commercial zinc production: 1) zinc
sulfides (or blendes); 2) zinc carbonates (generally referred to as calamine); and 3) zinc silicates.
Additionally, in the United States, zinc oxides also are of commercial value. Although zinc-rich
calamine was the ore most often utilized prior to the twentieth century, the decline in availability
of this ore has lead to the use and concentration of low-grade ores, particularly zinc sulfides.
Since the early 1910s, zinc sulfides, or blendes, have become the most significant zinc mineral
resource. The mineral Sphalerite (Zinc sulfide; also known as blende and referred to as
"Blackjack" by miners) contains over 67% zinc. Sphalerite also contains iron pyrites and other
metallic sulfides of little economic value and has a strong association with lead sulfide,
especially in the Upper Mississippi Valley. As Smith (1918:48) notes, "the two minerals
generally [were] mined simultaneously, the blende as a subsidiary source of income to the lead
mine."
Ores are often found associated with lead, copper and silver--complex compounds that make
processing difficult. Most zinc ores pass through a preliminary process of concentration that
separates zinc mineral from other minerals and other substances prior to being transported to the
smelter (Smith 1918:46).
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Figure 5. Production of lead in the Upper Mississippi Lead Mine District (Heyl et al.
1959:73).

Figure 6. World distribution of zinc ores (Smith 1918:47).
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Figure 7. Growth of the zinc industry in the Upper Mississippi Lead Mine District (Hey;, el
al. 1959:76).
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GEOGRAPHICAL SETTING
The Lead Mine District of the Upper Mississippi River Valley (also known as the Driftless
Region) is a vast 3,000-square mile, unglaciated area located in northwestern Illinois,
southwestern Wisconsin, and northeastern Iowa. The portion of the District located in Illinois
corresponds closely to the boundaries of Jo Daviess County which consists of a mature,
unglaciated landscape characterized by heavily dissected terrain with occasional knobs of more
resistant erosional remnants. Such terrain was reminiscent of much of the state prior to the
glacial episodes which produced the flat landscape generally associated with Illinois. This
region is known as the Driftless Area due to it having been avoided by glacial advance during the
Wisconsinian Glacial epoch.
The "Lead Region" has been the focus of many early scientific inquiries. David Dale Owen first
mapped and described the geology of the region in 1839 (Owen 1840). J. D. Whitney conducted
extensive research in the area during the 1850s and 1860s (Hall and Whitney 1858, 1862;
Whitney 1866). Other early studies referring to Illinois include Shaw (1873), Grant (1903,
1906), Bain (1905), and Cox (1911, 1914). Heyl et al. (1959) contains an excellent summary of
the history of the scientific exploration of this region.
In the Upper Lead Mine District, lead occurs in one of three main forms--as surface deposits, in
vertical crevices, or in flat sheets (Harpers New Monthly Magazine 1866:689). Where ore rich
crevices outcrop on the surface, residual mineral found in soil or resting on the bedrock surface
is known as "float" mineral. During the 1840s, geologist David Dale Owen noted that
much lead is raised from what are called "clay diggings." In these the ore is
commonly found in detached fragments, but occasionally in regular sheets; and it
is covered up by ferruginous clay, sand, or detritus...
The ore in these localities appears to have dropped from its position, in proportion
as the rock which originally encased it gradually sunk under decaying influences;
and the veins in some places, have retained their former continuity, and may still
occasionally be traced horizontally for some distance along the ground where they
may be supposed to have fallen, until they dip into a vertical fissure; the upper
portion of the fissure, now decayed and gone, they doubtless formerly occupied.
The ore thus found has been denominated float mineral; incorrectly,... Drop
mineral would have been a more correct expression (Owen 1844:39-40; as cited
in Brazeau and Lusk 1992:6-7).
Kett (1878:831) notes that float mineral generally consists of small, irregularly shaped pieces,
sometimes in small grains and other times in "good sized crystals and chunks."
Lead ore also was found in veins associated with the joints in the sedimentary bedrock primarily
in the middle Ordovician Galena Formation. According to Kett (1878:831), the mineral in the
rock was known as "gash veins." Vertical veins, which cut through the sedimentary rock, are
known as crevices. Crevices vary in thickness and
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have a certain well-marked parallelism to each other, and an approximate northsouth and east-west direction. The east and west are, by far, the most fully
developed, and contain, by far, the largest deposits of mineral." As Kett
(1878:831) notes, "the predominate form of mining in this county is that of the
working of the vertical crevices. These are, by far, the most productive...
Crevices are often associated with a variety of openings (referred to as pocket opening, chimney
opening, or cave opening) that may be filled with mineral, soil, or a combination of both. Less
productive horizontal deposits or "flats" also contain lead mineral. These deposits are generally
at greater depth and often contain greater proportions of other minerals (particularly blende and
pyrite) (Hofman 1904:25).
The lead deposits of the Upper Mississippi Valley are not randomly distributed across the
landscape. As Whitney (1866:201) pointed out, "the lead diggings are situated in groups, and
not scattered uniformly over the whole surface" and that the "principal groups of diggings, or
mining sub-districts, as they may be called, in Northwestern Illinois" are 1) the diggings in the
vicinity of Galena, 2) the Vinegar Hill diggings, 3) the Council Hill diggings, 4) the Apple River
diggings, and 5) the Elizabeth diggings. By the middle century, the "Galena Diggings Subdistrict," as defined by Whitney (1866:202), consisted of an area "in a circle of somewhat over
three miles in diameter, of which the city would be the centre. The most important ones now
worked are to the north of the city, although some very heavy deposits have been mined to the
southwest."
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Figure 8. Diagram illustrating the relationship between residual deposits, joint controlled
deposits, and pitch-and-flat deposits in the Upper Mississippi Valley District (Allingham
1963).
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Figure 9. Map of the Upper Mississippi Valley zinc-lead district showing regional zoning of mineralization (Heyl et al.
1959:143).
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Figure 10. Mines and ore deposits of Jo Daviess County (Heyl et al. 1959; Plate 1). Located in Jo Daviess County were the
Elizabeth (A), Apple River-Warren (B), Stockton, Simmons Mound, Morseville and Mt. Carroll (C), Scales Mound (D), and
Galena (E) Sub-districts.
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HISTORICAL SETTING: UPPER MISSISSIPPI LEAD MINE DISTRICT
Strong evidence suggests that the lead resources of the Upper Mississippi River region were
being exploited prior to the introduction of European explorers in this region. Lead from the
Upper Mississippi River Valley has been found in a wide range of prehistoric contexts
throughout the Mississippi and Ohio River Valleys. Although it has been found in Early Archaic
through late prehistoric (or protohistoric) contexts, Middle Woodland and Mississippian cultures
carried on significant trade in both Upper Mississippi and Missouri lead ores (Walthall 1981;
Kuhm 1951).
The early French traders were the first Europeans to recognize and exploit the lead resources of
the Mississippi River Valley. One of the first documented Europeans to have exploited the lead
resources of the Upper Mississippi River Valley was a French fur trader by the name of Nicolas
Perrot. Circa 1690, Perrot had established a trading post among the Miami Indians somewhere
below the mouth of the Wisconsin River possibly in the Potosi, Wisconsin region (Thwaites
1895; Schafer 1932:27-28). Thwaites (1895:272) suggests that by 1690, French traders at Peoria
were receiving lead from the Indians of northwestern Illinois. A Frenchman named Penicault
explored the Fever River region in 1700 and called the river the "Riviere a la Mine"--no doubt in
regards to the aboriginal exploitation of the lead resources (Thwaites 1895:274).
In 1743, M. le Guis described "eighteen or twenty" French miners working the Fever River Lead
Mine District. Thwaites (1895:276; Wallace 1893:239-40) notes that le Guis described them as
a fast lot... every man working for himself at surface operations, and only getting
enough to earn him a bare existence for the rest of the year.
After smelting the lead in crude log furnaces and casting the lead into bars (weighting
approximately sixty to eighty pounds each), they were transported by horse to Kaskaskia.
It is worthy of remark... that in spite of the bad system these men have to work,
there has been taken out of the La Motte mine 2,500 of these bars in 1741, 2,228
in 1742, and these men work only four or five months in the year at most
(Thwaites 1895:277).
In 1769, Martin Miloney Duralde applied for a grant for a lead mine concession on Le Sueur's
"River of the Mines" (Fever or Galena River). Although Duralde was granted the concession,
there is no evidence that he ever settled upon his grant (Thwaites 1895:278; Pooley 1908:175;
Kett 1878:233). Wilkie (1987) contains a good summary of the early colonial lead mining
operations in this district.
Tradition maintains that the wife of Peosta, a warrior of the Kettle Chief's Village, made a
discovery of lead in the vicinity of present day Dubuque in 1780. In 1788, Julien Dubuque was
granted the right to work these lead deposits by the Fox Indians. In 1796, after Spain gained
control of the west side of the Mississippi River, Dubuque petitioned and received a grant from
Baron de Carondelet, Governor of Louisiana, to continue to work these mines, which thereafter
were designated the "Mines of Spain" (Schoolcraft 1821:348-49).
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Zebulon Pike traveled up the Mississippi River in 1805. Although he did not meet with
Dubuque, he conversed with him through a letter requesting information on the mines. At that
time, Dubuque replied that he produced 20 to 40,000 pounds of lead per year in the form of bar,
sheet lead and shot (Schoolcraft 1821:45). According to Thwaites (1895:280), besides the mines
on the west side of the Mississippi, the Sac and Fox were working mines on the Apple River
(near present day Elizabeth), as well as along the Fever River (at the Buck and Hog Leads).
In March 1810, at the age of 45, Julien Dubuque died. After his death, the Sac and Fox Indians
burned his house and other buildings and forbade European-Americans from their lands.
Recognizing the value of the mineral lands, the Sac and Fox controlled all mining for several
years to come (Schoolcraft 1821; Wilkie 1987). In 1819, while traveling up the Mississippi
River, Thomas Forsyth was informed about several lead mines in the region by a former
employee of Julian Dubuque. These mines were 1) the Apple Creek Mine, 2) the mine of Red
Head's Village, 3) the Fever River mines, 4) the Sa-se-ne-way-way-nong mine, 5) the Little
Cacouttely mine, 6) the Merchant Hatche Creek mine, and 6) Dubuque’s Mines (Forsyth
1908:194-95 as cited in Abbott 1988:14).
By the beginning of the nineteenth century, much of the region of the Upper Mississippi Lead
Mine District, although in the hands of the Sac and Fox Indians, was quickly coming under
American control. In 1804, the U. S. Congress negotiated with the Sac and Fox Indians to
purchase a 15-mile square tract rich in lead ore (Davidson and Stuve 1874:346; Washburne
1848; Pooley 1908:461). In 1807, Congress quickly enacted legislation to restrict the sale of the
lead mine lands to the general public. Besides reserving the mineral lands from public sale, the
legislation established a system for leasing the mineral lands and placed the management of these
lands under the control of the Treasury Department.
D. S. Harris, who immigrated to Galena in 1823, stated that the earliest European-American
settler in the region (excepting Julien Dubuque) was George Jackson, a Missouri miner who
constructed a log furnace and smelted lead on an island opposite Catfish Creek in the Mississippi
River, circa 1811. Apparently, Jackson constructed a flatboat and transported his lead to St.
Louis, with much difficulty from the Indians. In 1812 or 1813, Jackson was joined by a John
Miller. Shortly thereafter, this island operation was abandoned. Jackson traveled to an unknown
location in Missouri and Miller constructed the first cabin in what was to become Hannibal,
Missouri (Kett 1878:226-227).
Little mining activity was conducted in this area during the early years of the nineteenth century.
But the country's dispute with England, otherwise known as the War of 1812, upset the BritishAmerican lead trade and had a dramatic impact on the exploration of the Upper Lead Mine
District. During the War of 1812, British supplies of lead were prevented from entering the
American market. By 1815, the economic stimulus to develop domestic manufactures and
"white lead" factories resulted in the establishment of lead works at Pittsburgh as well as
Cincinnati (Clark 1955:9).
In 1816, a boat load of lead (consisting of 70 tons of mineral) came down the Mississippi River
(Thwaites 1895:285; Pooley 1908:176). Shortly thereafter, George Davenport (who was based
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out of Rock Island) established a trading post at the portage near the mouth of the Fever (now
Galena) River (Pooley 1908:176; Kett 1878:233; Harper's New Monthly Magazine 1866:686).
While ascending the Mississippi River in 1820, Schoolcraft noted that the Fox were working
three lead mines in the region. These included the Sissinaway Mines, Mine au Fevre, and Mine
of Maquanquitons. The Sissinaway was located on the east shore of the Mississippi River 15
miles below Kettle Chief's Village, the Mine au Fevre was located around present-day Galena
along the Fever (later Galena) River, and the Maquanquiton mine was located 15 miles north of
Kettle Chief's Village (Schoolcraft 1821:346).
Colonel R. M. Johnson played a major role in officially opening the lead mining district to
pioneer miners. In 1819, an expedition consisting of at least 6 boats and 100 men (many of them
black slaves) left St. Louis bound for the Fever River lead mines. 3 After a 20-day trip, the
expedition arrived, negotiated a treaty with the Indians, and "the mines were then for the first
time opened for civilized enterprise" (Bonner 1858, as cited in Pooley 1908:462; Kett 1878:233366).
As Pooley (1908:176) notes, "the exact date of the first permanent settlement by whites in this
region is not known" (See also Davidson and Stuve 1874:346). By 1820, at least three trading
posts had been established in the immediate area of Galena. Jesse Shull arrived in the late
summer of 1819 and established a post to trade with the Sac and Fox Indians that were working
the Buck Lead.4 Later that same year, Franco Bouthillier, "a roving trader following the Indians"
was located in a "shanty" "at the bend, on the east side of the Fever River, below the present
limits of the City of Galena" (Kett 1878:234). In late 1821, Amos Farrar was operating a trading
post for the American Fur Company, probably located at the Portage near the mouth of the
Galena River (Kett 1878:236).5 By 1821 (or earlier), Thomas January had established a double
log cabin and warehouse at the confluence of the Fevre River and Hughlett's Branch, a point that
became known as January's Point, or simply "The Point" (Kett 1878:237-38).
The early mining population was transient as well as seasonal and for several years few miners
actually settled in the region (Pooley 1908:176-177). The Gazetteer of Illinois and Missouri,
published in 1822, notes that "on the banks of the Bean River is the Traders Village consisting of
ten or twelve houses or cabins" (as cited in Kett 1878:228; see also Pooley 1908:462, footnote
15). But this was soon to change. As Rowe (1974:37) recognized, a rush of miners to the Upper
Mississippi Lead Mine District in the 1820s was soon to change the character of the Upper Lead
Mine District and give it the appellation of the "First Western Mining Frontier" in the United
States.
In November 1821, the control of the Federal property in the region had been transferred from
the Treasury Department to the War Department. Shortly thereafter, the first mining leases were
3

Kett (1878:238) states that Johnson apparently arrived with “a large number of negro slaves.”

4

Kett (1878:233) suggests that this post was located near the foot of Perry Street.

5

By 1823, Farrar had located his trading post/cabin in the fledgling community of Galena, apparently near the
center of what now is Water Street, between Perry and Franklin Streets (Kett 1878:237).
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let in the Fever River Lead Mine District in 1822. The first lease was let to James Johnson,
brother to Richard Johnson (former Vice President of the United States). Only 4 leases were let
that year followed by nine the following year. The leasing system was fraught with trouble and
corruption. In 1825, Martin attempted to liberalize the lease system, by creating transferable
prospecting permits that required no bond (Fay el al. 1986:3-3; Harpers New Monthly Magazine
1866:686; Wright 1966).
The Steamboat Virginia arrived at the Fever River Settlement in 1823, becoming the first
steamboat to pass the rapids at Rock Island, and opening up steamboat travel in the Upper
Mississippi River. Near Grand Tower (on the Mississippi below St. Louis), the steamboat
Virginia passed the keelboat Col. Bumford which was laden with supplies and the Moses Meeker
"colony" bound for the Upper Mississippi Lead Mine District.
In 1822, the U. S. Army's Bureau of Ordinance had advertised in St. Louis newspapers to
promote mining in the Upper Mississippi Lead Mine District. The federal government offered
"the privilege" of mining 320 acres of land if the leasee agreed to post a $10,000 bond, employ at
least 20 people, and grant the government 10% of the smelted lead. Only two individuals
responded, Mosses Meeker (a white lead manufacturer from Cincinnati) and James Johnson (a
Kentuckian who had been mining in the area illegally since 1819) (Fay el al. 1986:3-3).
In 1822, Meeker had made a scouting trip to the region, returning with his fellow miners,
families and supplies during the summer 1823. In June of that year, Mosses Meeker arrived at
the new settlement with 30 men and their families intent on prospecting for lead in the new
mining frontier. The Meeker contingent included approximately 43 men, women and children
with 75 tons of freight ("consisting of a complete mining outfit, merchandise and provisions,
sufficient to subsist the party for a year after their arrival at the mines)" (Kett 1878:238-241). At
the time of Meeker's arrival, the party encountered less than 100 "white men mining and trading
with the Indians" (Kett 1878:242). As Kett (1878:241) notes
The arrival of Dr. Meeker and his companions marks a new era in the history of
the mining district, and gave impetus and growth to the little remote settlement,
until then scarcely more than an Indian trading post, almost unknown except to
roving traders and frontiersmen.
In August 1824, Lieutenant Martin Thomas was appointed the first Superintendent of the Lead
Mines of the Upper Mississippi Valley with authority to grant leases and permits to miners and
smelters--and also to farmers provided that their activities did not interfere with the mining
interests of the area. At that time, Thomas established his offices in St. Louis (Kett 1878:245;
Harper's 1866:686; Wright 1966). With increased immigration, the 15-mile square tract
purchased from the Sac and Fox Indians by the U. S. Government was being "overstepped"
(Pooley 1908:463) and small groups of miners were extending greater distances from the small
frontier mining community based at Galena.
Lt. Thomas Martin, the newly appointed U. S. Superintendent of Lead Mines, in his Report to
the Department of War (January 1826), described the Fever River Mines
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The face of the country is broken and elevated, generally prairie; there is some
excellent land. The diggings, or mines, are situated from one to ten miles from
the River au Fevre, where the furnaces are established. Fuel is easily obtained by
means of the river. The smelting establishments are immediately on the bank of
Fever River, about six miles from its mouth. The steam boats which ascend the
Mississippi in the Spring of the year come close to the lead furnaces, and keel
boats, at all seasons, when not impeded by ice... (as cited in Wilkie 1987:121).
By the beginning of the digging season of 1826, nearly 200 miners were working in the region
surrounding Galena. This had increased to over 400 miners by June, and 550 by fall (House
Executive Documents 19th Congress, 1st Session; as cited in Pooley 1908:463, footnote 23; Kett
1877:265). Davidson and Stuve (1870: 346) estimate that nearly 1,600 men were in the Upper
Lead Mine District by this time. In 1826, the Fever River Post Office was established. By 1827,
Kett (1878:307) notes that there were approximately 60 log cabins that made up the community
of Galena, which was known as both the Fever River Settlement and La Pointe. As Kett
(1878:828) notes, "From 1827 the mines rapidly grew in importance and multiplied in numbers."
In 1826, only 350 mining permits had been issued; by 1827 that number had increased to 2,384,
to 3,788 by 1828, and 4,253 by 1829 (Wright 1966:17). Similarly the number of licensed
smelters had increased from 8 in 1827, to 21 in 1828, to 52 in 1829 (Wright 1966:17-18). In
1827, Thomas moved his headquarters to Galena.
In 1827, the mayor of Galena boasted that there were 550 inhabitants of the town that occupied
more than 100 houses and stores (Niles Register, as cited in Pooley 1908:178). Ford (1854:67)
estimated that there were between 6,000 and 7,000 individuals residing in the district by that
time. By 1827, the amount of lead shipped from the district had increased to over 5,000,000
pounds. Only a few short years later, by 1829, this amount had increased to over 13,000,000
pounds (Pooley 1908:463).
In 1827, Jo Daviess County was organized and the town of Galena was subdivided into town lots
(Pooley 1908:179; Trewartha 1939). Since the land remained the property of the federal
government, many problems developed over the land ownership and improvements to the federal
lands. At that time, the law required that anyone inhabiting the federal land must be willing to
vacate it with 30 days’ notice. Although initially under the control of the Treasury Department,
the management of the federal lands in the Lead Mine District was transferred to the War
Department in 1821 with the Superintendent of the Lead Mines as the federal representative
looking out for the federal interests.
During these early years of settlement, a wide range of Americans and immigrants settled the
area. The late 1820s were critical times for the development of the region. As one source notes
In 1829, the greatest immigration took place.... From that time the whole country
around Galena was covered by people "prospecting" and digging for lead ore. In
the spring thousands ascended the river to Galena, and engaged in mining during
the summer. In the autumn they made their exodus, because there were in the
country no provisions for winter supplies (Harper's New Monthly Magazine
1866:687).
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As noted by ex-Governor Reynolds when he wrote his autobiography in 1879
The great fortunes made by many, and the success of Colonel Johnson at the
"Buck Lead," as it was called, near the present city of Galena, gave the mines
such character and standing, that thousands and thousands of people of all grades
and classes thronged to the mines. For several years, down to 1834, the whole
earth, north, east, and south of Galena was covered with people, prospecting,
digging, and looking for lead ore, in all the various manners and modes the
mineral could be discovered, and raised out of the earth. It seemed the people
were literally crazy, and rushed to the mines with the same blind energy and
speed, that a people would in a panic flee from death. The learned professions
laid down science, and took up the pick to delve in the bowels of the earth for the
ore. Merchants, clerks, farmers and all classes repaired to the mines, thinking
each one would be the fortunate mortal, who would return in a few months with a
princely fortune (Reynolds 1879:169).
According to Reynolds (1879:170), the people settling the Lead Mine District were
a most singular and mysterious medley of people... from all quarters of the earth
[that] had flocked there on account of the celebrity of the lead mines... [and that]
the pursuit of mineral is generally an injury to the public... [and] public morals.6

Galena soon became the mining metropolis of the Upper Lead Mining District.
(1878:828) noted

As Kett

Thousands of rough miners swarmed through her streets. All sorts of moving
vehicles were seen in her thoroughfares, and every language was spoken, every
costume worn. The miner generally spent all he made, was poor, and held his
own remarkably well. And that reckless spirit, bred of all uncertain pursuits, was
abundantly manifested among the miners who assembled in the lead regions.
Card playing and whisky drinking, quarreling, and that rough desperate life
developed among adventurers of all classes gathered about Galena, was
characteristic of those of all other mines. But in the midst of it all, the City of
Galena grew to unexampled prosperity and wealth, and for hundreds of miles
round was the centre of commerce and trade for the whole country . . .
By 1830, the population of Galena had reached 900 inhabitants (Niles Register 63:388, as cited
in Pooley 1908:466) and the town was described as "a lively little town giving promise of great
things in the future" (Thwaites 1888:398, as cited in Pooley 1908:466) and that
a considerable number of stores had been established, groceries abounded, a
6

Reynolds (1879:170) notes that “it was in the mining district of Illinois, amongst the floods of immigrants, that the
names of people from the various States [Illinois suckers, Missouri pukes, Ohio buckeyes, Wisconsin wolverines,
Indiana hoosiers, Kentucky corn-crackers] originated.”
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dozen lawyers and four or five physicians were located there. The Methodists,
Presbyterians and Roman Catholics represented the religious sects, each having
established congregations.
In 1838, the novelist Frederick Marryat visited Galena and noted that it was "a small town,
picturesquely situated on the banks of the river, but very dirty . . ." Marryat also commented on
the extent of the mining as well as the fertility of the soil (Jones 1954:262; Marryat 1839).
The Black Hawk War, although a short-lived concern in 1832, put a scare into the local mining
population (See Mansberger and Stratton 1996). Many miners and their families quickly left the
region in fear of their lives. Similarly, many families fled to the stockades constructed at many
of the fledgling communities such as Galena and Elizabeth. With the Battle of Bad Axe in
August 1832, the Black Hawk scare had subsided and settlement into the region began in earnest.
As Reynolds (1879:169) noted, a "wonderful mixture of humanity" wandered to the Galena lead
mines and "the whole earth, north, east and south of Galena... prospecting, digging and looking
for lead ore.” New settlements sprung up throughout the countryside.
In 1834, the U. S. Congress approved the sale of non-mineral lands in the mining district, further
opening the region up for agricultural development. It was not until 1836 that the inhabitants of
Galena were able to purchase their improvements and obtain title to their city lots.
Due to its inherent problems, the mine leasing system, for all practical purposes, was abandoned
in 1835. An attempt to revive the system in 1841 was unsuccessful and the sale of the mineral
lands "began to be agitated with much spirit" (Harper's New Monthly Magazine 1866:687). In
December 1845, President Polk, arguing that the expenses of operating the leasing system far
outweighed the income derived from it, recommended to Congress that the system be
abandoned. On July 11, 1846, Congress authorized the sale of the mineral lands in Illinois and
Arkansas and the Territories of Wisconsin and Iowa. Land sales began in April 1847 and
between 1846 and 1856 lead prices soared and the local population doubled. The abandonment
of the Federal leasing system in 1846 was the impetus for change--from a mining frontier
community to a more established agricultural economy with a strong industrial character (Pooley
1908:183-184; Wright 1866).
Many of the new immigrants coming into the Lead Mine District were from Cornwall, England.
By 1850, the Cornish miners accounted for approximately 20% of Wisconsin's mining
population, having settled predominately near Mineral Point. As Nesbit (1973:116-117) stresses,
it was the influx of the Cornish miners and their expertise with hard rock mining that contributed
to the later nineteenth century commercial development of the local mines (Fay, Leonard and
Neville 1986:3-5).
Kett (1878:828) notes that "from 1840 to 1850 the greatest degree of prosperity was reached in
the mines, about midway between those years being the very acme of mining prosperity." The
1840s have been referred to as the "Golden Decade" of Galena, for during that decade the city
developed as an important river port and center of commerce for the lead mining district and the
Upper Mississippi River valley. By 1840, the population of Galena had reached 3,000
individuals and the community was experiencing approximately 300 steamboat arrivals and
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departures annually. Only St. Louis and New Orleans boasted of more steamboat arrivals per
week on the Mississippi River than Galena. Steamboat arrivals averaged one per day and as
many as 12-15 boats were tied up at one time (Pooley 1908:182-83). As Pooley (1908:182)
notes, "The bustle of business caused many an observer to prophesy a brilliant future for the
town for it was then the distributing point for northwestern Illinois, as well as for southwestern
Wisconsin." Galena quickly lost its frontier character, took on a cosmopolitan atmosphere and
became a major entrepot for the mining frontier surrounding the community.
But the good times were not to last long. The California gold rush of 1849 foreshadowed the
decline of the lead mining industry at Galena. At that time, a large number of local miners left
for the gold fields of California to seek this more glamorous metal. As Kett (1878:828) notes
The discovery of the California gold mines swept from the lead mines all that
floating part of its population ready for a new excitement, and also much that was
of a more permanent nature...
Following on the footsteps of the discovery of gold in California and the exodus of much of the
local population, was the Economic Panic of 1857. This economic crash severely affected the
price of lead and the intensity of lead mining in the region. Although many small prospectors
returned to the mining fields for lack of anything better to do, mining capital for the larger
commercial mines was tight. By this time, the majority of the arable land had been purchased
and farming was becoming the lifeblood of a much greater proportion of the population. As the
anonymous correspondent in Harper's New Monthly Magazine noted in 1866,
it is true that the mines have of late years lost something of their importance, and
the quantity of the lead produced has perceptibly decreased. This is accounted for
by the uncertainty of the pursuits of mining, and the fact of the great agricultural
wealth of the lead region.... The pursuits of agriculture being so much more
certain, though often slower, the mining has in a very considerable degree been
abandoned for farming. The land having been all "taken up" is no longer open for
"prospecting" (1866:681-82).7
Although the Civil War brought prestige to Galena through its association with Ulysses S. Grant
and eight other Civil War generals, by 1860 the city was already losing its economic importance.
Other communities, such as Dunleith, Dubuque, Mineral Point, and Shullsburg, were becoming
economic centers servicing a rural hinterland. The Civil War years were hard on the Galena lead
mines. Although the war increased demand for lead ore, the shortage of labor made management
of the mines difficult. Additionally, for several years, with Confederate control of the lower
Mississippi River, Galena was virtually landlocked. By the close of the war, mining interests
had begun to take a new look at the district, and the post Civil War years were to usher in a new
7

The unidentified author of this article notes that 25 to 30 years previous, four out of five men in the district were
working directly or indirectly with the mining industry, but by 1866, not one in 20 were associated with mining.
This author continues by noting that “the happy period when the mining interest shall again predominate is looked
for with great interest by all the old settlers. Their minds revert with pleasure to the good old times, when the
country was filled with roaming, rollicking, boisterous miners, with their picks and gads, tubs and windlasses, and
when all the furnaces were in full blast (Harper’s New Monthly Magazine 1866:682).
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era for the mines. After the war, greater capital investment by corporate owners allowed for
deeper shaft mining. Many old mines were reopened, dewatered, and excavated to greater
depths, and even more importantly, a market had developed for a new mineral--zinc.
The lifeblood of Galena, located in the far northern reaches of Illinois far removed from the more
settled districts of the south, was the Mississippi River. With the arrival of the Illinois Central
Railroad into northwestern Illinois in the early 1850s, conservative Galenians thumbed their nose
at the new transportation system. As a result, the rail line through Jo Daviess County was
constructed into Dubuque bypassing Galena.
Since Galena had been founded on a river
economy, the city fathers disputed the need for rail transportation links and, in 1851, refused to
meet the Illinois Central Railroad's demand that land be given for a terminal on the west side of
the Galena River. Although the Illinois Central constructed a spur into Galena in 1854, the main
line passed around Galena to Dubuque, where the Mississippi River bridge was constructed
(Johnson 1977:74-75). This was to prove detrimental to the continued growth of the community.
By the later 1850s, the growth of the region's agriculture combined with the deforestation of the
surrounding countryside due to the extensive mining operations, had resulted in a dynamic
increase in river siltation and a dramatic narrowing of the river channel. Efforts to dredge the
channel and construct a lock and levee system proved futile.
By the Civil War era, the combination prospector/miner lifestyle typical of the early frontier
mining community of northwestern Illinois was quickly becoming a thing of the past. By the
1870s, the miner generally had two options, either 1) go to work for the mining company as a
company employee, or 2) become a combination farmer/miner and work a seasonal cycle of
farming complemented by mining and prospecting. By the early twentieth century, most
farmer/miners were relying predominately on farming for their income. Clearly, farming was the
occupation of choice by that time and, by the early twentieth century immigrant labor was being
imported into the region to man the mines.
During the early years of mining, lead was the principal mineral sought. Although the presence
of zinc ore was recognized by David Dale Owens as early as 1839, it was generally considered a
nuisance by the early miners and discarded with the waste rock which, by the later nineteenth
century, often was used to pave country roads. Writing in circa 1857, Moses Meeker noted that
"there is another mineral staple in our mining region which is inexhaustible, namely zinc ore.
Dry bone and black jack, which at present are thrown away as worthless by the miners, will in
times not far distant, be gathered and washed from impurity, and worked into plate zinc and zinc
white. The lack of fuel is the only obstacle to its present accomplishment" (Meeker 1908:295).
A significant event was the establishment of the country's first commercially successful zinc
processing plant at LaSalle, Illinois in 1859. Located at the western terminus of the Illinois and
Michigan Canal as well as along the Illinois Central Railroad and Illinois River--the LaSalle
plant was ideally located for receiving zinc ore from the Lead Mine District and coal from the
upper fields located along the upper Illinois River Valley.
The success of the La Salle plant was due to Edward Hegeler, a German immigrant who
immigrated to the United States in 1856 intent on establishing a zinc processing plant. Edward
Hegeler (1835-1910) was a German metallurgist and mining engineer "who formed one of the
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largest zinc smelter companies in the country and who made significant advances in zinc
metallurgy with the invention of the muffle roast kiln which revolutionized zinc smelting and
enabled the production of sulfuric acid as a by product of zinc smelting" (Volker and Thorpe
1995:8.20). Hegeler immigrated to the United States accompanied by Frederick Matthiessen
(classmate and business partner) who related that
we heard about the discovery of zinc ore in the West and concluded to ascertain
what chances there might be out west. We had learned of the existence of zinc
ore in southeastern Missouri and Wisconsin. On our way west we stopped for a
few months at Pittsburgh, which was the great manufacturing center, believing
that by doing, we might get acquainted with American necessities and American
business methods. Then we went and explored the mines in southeastern
Missouri. We made investigations with a view of establishing, perhaps, a smelter
in the coal region of East St. Louis. Our experiments with the ore were
satisfactory, but we found difficulties in our way on account of political
conditions. We could do nothing there.
We then turned our attention to the zinc mines of Wisconsin and were given great
encouragement. This was also true when we came to La Salle, the closet coal
field to these ore mines, with the object of establishing a smelter here.
The first shovelful of dirt was turned up December 24, 1858. We had a furnace
running successfully when the Civil War broke out. There being no sale for
spelter after the outbreak of hostilities, we ceased temporarily, but commenced
operation again when in 1862 or 1863 a lively demand arose for zinc in the
manufacture of arms and cartridges. During the cessation of manufacturing we
had been making experiments so that when we started again we did so with
decidedly improved methods (Matthiessen 1910:445-446).
In 1872, Hegeler patented a smelting furnace that took his name. Again, in 1884, Hegeler
revolutionized the way in which zinc ore was processed when he patented the new muffle roast
furnace. The Matthiessen and Hegeler Zinc Company grew to include four furnaces, a coal
mine, a sulfuric acid works (added in 1884), a zinc rolling mill (added in 1866), and a short-line
railroad, which employed 1,000 men and attested to be the largest zinc producer in America. By
the late nineteenth century, La Salle had become known as "Zinc City." The company retained
its national dominance, at least for the production of sheet zinc, until the death of Hegeler in
1910 (Volker and Thorpe 1995:8.21-8.23).
With the initial success of Matthiessen and Hegeler, local interests in the Upper Lead Mine
District were wondering why there was not a zinc plant in the region. Wisconsin's first zinc
works were established at Mineral Point in 1859. This zinc works, which was constructed after
the "Belgian model" by a Mr. George, had a capacity of 200 pounds per day but was
economically unsuccessful. One of its chief drawbacks was the lack of coal resources and the
need to ship great quantities of coal to the plant. The Mineral Point Works produced only two or
three tons of metal prior to being abandoned. In 1866, George (in conjunction with the Jones
brothers) reopened the works and produced zinc metal through 1869. In 1867, the firm switched
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its emphasis from sheet metal to zinc oxide and established a zinc oxide plant which operated
until 1871. By the middle 1870s, the Mineral Point Zinc Works again was abandoned (Merk
1916:114-115; Heyl et al. 1959:70; Fatzinger 1971:102-105).
The late nineteenth century was a period of rapid expansion for the railroad industry. Although
the Illinois Central Railroad had passed through the southern edge of the lead mine district, it
bypassed a large portion of this region. Although not constructed with zinc in mind, the
establishment of the Mineral Point Railroad, with Warren as its southern terminus, connected the
Wisconsin zinc field with the zinc works at La Salle. Construction of this railroad, which was
begun in 1853 and completed in 1858, was the impetus of economic growth in the Wisconsin
lead fields (Kett 1878; Stratton and Mansberger 1995). Similarly, the establishment of several
secondary rail lines in Wisconsin was necessary prior to the exploitation of that region's lead
and, particularly, zinc resources. The Dubuque, Platteville, and Milwaukee Railroad was
established in the 1860s, the Galena, Southern Wisconsin Railroad in the 1870s, and the
Chicago, Milwaukee and St. Paul Railroad in the 1880s (Fatzinger 1971:111-121).
In 1882, the Mineral Point Zinc Company was organized and the zinc works in that community
were reopened. By 1891, "the company was the largest of its kind [zinc oxide plants] in the
United States" and, in 1897, it merged with the New Jersey Zinc Company--its major competitor.
The reopening of this plant greatly revitalized the local interest in zinc mining and assisted with
the uplifting of the economy. In 1928, the Mineral Point Zinc Company closed all its mines,
laying off 150 men. It finally closed for the last time in 1931 (Heyl et al. 1952:70; Brazeau and
Lusk 1992:20).
The late nineteenth century witnessed a slow, steady decline in Galena's population and
industrial base. Renewed efforts in the 1890s to dredge the river and build a lock and dam
system were again unsuccessful. By the depression of 1893, Galena had "become a sleepy little
river town" and the late nineteenth century years are often referred to as a time of "Genteel
Poverty" (Johnson 1977:130). The economic depression of 1893-94 had a dramatic impact on
the region's mining industry. By this time, zinc had become more widely used in industry
(including as an additive in the production of rubber), as well as an architectural sheet metal used
extensively in commercial construction. The more zinc-rich drybone (zinc carbonate) deposits
were the zinc ores most sought after during these years and readily available in the western
mining districts (particularly in the Joplin district). Unfortunately for the local miners, the most
common zinc ore in the Galena area was blende or blackjack (which was a low grade ore not yet
economically feasible to process).
Although production of zinc ores in the Illinois-Wisconsin district had nearly doubled in the
decade between 1882 and 1892, the production of the Joplin district had increased tremendously
in the same decade, overshadowing the production of the Illinois-Wisconsin district. By the
middle 1890s, the preponderance of zinc ore being supplied to Hegeler's La Salle smelter was
coming from the Joplin District of Kansas and Missouri with lesser amounts coming from the
Illinois-Wisconsin district (Rothwell 1893:465). In 1892, Rothwell (1893:467) commented that
"the most important zinc-producing region in the United States is the Joplin district." As a result,
the zinc mines of the Joplin district were to mechanize (both the mines and processing plants) a
generation earlier than those in the Upper Lead Mine district. In 1892, speaking about the
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infancy of the zinc resources of the United States, Rothwell commented that "the zinc people...
have... no idea of what zinc ores we have, how much, and of what quality" (Rothwell 1893:466).
But things quickly were to change in the Upper Mississippi Lead Mine District. The ready
availability of carbonate zinc (drybone) ores was decreasing, leaving abundant supplies of lowgrade, sulfur-rich ores such as blende (or blackjack) more easily accessible. Unfortunately, these
were complex ores. The nearly identical specific gravity of many of the minerals in the zinc ore
made separation of the various components difficult. During the early to middle 1890s, the
problem associated with processing these low-grade, zinc and lead sulfide ores was coming
under scrutiny by leading mineralogists (See Emmens 1893:316; Ingalls 1894:641; Bartlett
1897:619). By the middle 1890s, hand and mechanical powered jig systems had been developed
for the separation of these ores. These systems, although slightly more complex, operated on the
same principal of specific gravity that was employed by the earlier miners with their sluice
systems that separated the heavier lead from the surrounding rock and soil. Although small
concentrating or "dressing" plants utilizing mechanical separation principals had been
constructed in the Joplin district during "the last few years," they were not present in the Upper
Mississippi Lead Mine District--which resorted principally on hand sorting of ores. In 1893, in a
national mining publication, a noted mineralogist reported that "mechanical separation of blende
and pyrite is effected successfully at Shullsburg, Wis." (Ingalls 1894:641). As late as 1898, the
Mineral Industry noted that "buyers have preferred oxidized ores [drybone] and there has been
little demand for the sulfide [blende]" (Ingalls 1899:727-28).
With the improved success of low-grade ore processing and the dramatic increase of zinc ore
prices (from $22 per ton in 1896 to $38 per ton in 1899), the mining of low-grade zinc ores in the
Upper Mississippi Valley Lead District became economically feasible. By the summer of 1900,
a renewed interest in zinc mining in the region had developed. In March 1900, the Galena Daily
Gazette noted that
once more the feet of the prospectors are making tracks over the hills of Galena
and old time residents are wondering if the prosperity of half a century ago is
about to return to this old pioneer town and ex-metropolis of the northwest.
The first stages of a mining revival are already in evidence. Over a score of
prospecting companies, it is said, are at work in the town and the surrounding
country (GDG 3/24/1900).
Only a few weeks later, the same newspaper carried an article noting that the importance of lead
ore had declined and that "BLACKJACK [WAS] THE ORE NOW" (GDG 3/27/1900). During
earlier days of mining, blackjack was known as
a despised mineral [and]... as all miners claim, caused more profanity in and
around Galena mines than anything else. In those days, lead being the only
mineral wanted or mined for blackjack ore was cast aside as absolutely worthless,
for blackjack mixed with lead prevented the [illegible]. Millions of tons were
dumped aside because no one had use for it.
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Today, the despised blackjack is causing a mining fervor which promises an
activity never seen...
The mining fever was quick to catch hold and the Galena Daily Gazette noted that
The unprecedented efforts and activity on the part of the mine operators in and
about Galena are daily producing extraordinary developments giving
indispensable evidence that the boom now on in this district will be equaled only
by that of the Missouri-Kansas district (GDG 2/8/1900).
In March 1900, two non-local newspapers (the Chicago Chronicle and the Sioux City Times)
published articles on the current state of mining in Galena. The new emphasis of zinc and its
implications for the economy of the region was an extremely hot topic, with both newspapers
making comparison with the older Joplin zinc district. The Chicago newspaper was somewhat
critical of the lack of investment in the region and the use of antiquated technology employed in
the mines. While more optimistic, the Sioux City newspaper also commented on the "primitive"
way in which mining was being carried out. Both newspapers stressed the need for a renewed
capital investment in the industry to give Galena the success that Joplin was enjoying.8 As the
local newspaper noted, "What made Joplin could make us." The Sioux City newspaper also
noted that a correspondent for the Northern Magazine, a mining journal published in St. Paul,
was also in town preparing a story for their magazine (GDG 3/5/1900, 3/19/1900, 3/24/1900).
In 1902 and 1903, approximately 12 concentrating mills (of the Joplin type) had been
constructed in the Upper Mississippi Lead Mine District. These mills were of the mechanical
wet separation (or jigging) variety. But another method of zinc ore concentration was being
developed that was to dramatically affect the efficiency of zinc ore processing. By the middle
1890s, magnetic concentration was being employed in Europe with "various success." In 1898,
Ingalls (1899:741) noted that
a highly interesting new development... is the contemplated application of the
Wetherill process of magnetic separation. It is claimed that a sufficiently clean
separation between the galena and blende can be effected by these machines, and
if this hypothesis is borne out in practice, the mixed sulfide ore problem will be a
long way toward solution.
By 1900, experiments with the Wetherill magnetic separator were being conducted in this
country by the Colorado Zinc Ore Company. The experiments went sufficiently well that the
next year (1901), the company was in the process of constructing a magnetic separating plant in
Denver and the New Jersey Zinc Company was constructing one in Canon City (Ingalls
1901:672; Struthers 1903:657). In 1902, the magazine Mineral Industry carried detailed
8

As the Galena Daily Gazette noted, it was going to be difficult to get outside investors to assist with the
development of the district because the rights to too many of the ore deposits were held by local miners. When a
mine was no longer productive, the miner would abandon the mine even though he still retained the mineral rights
for the land. When a miner left a mine, he generally would not give up his mineral rights in case that it should be
developed at some future date. Although naïve, the Galena Daily Gazette asked that miners not do this as it tied up
many potential mining operations that might by successful with more capital investment from “wealthy capitalists
from abroad” (GDG 1/26/1900).
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information on the Wetherill Separators (Struthers 1903:655) and, by the next year (1903), the
first combination ore roaster and magnetic separator had been constructed in the Upper
Mississippi Lead Mine District the following year processing ores high in marcasite. This
concentrating mill was constructed at the Trego Mine at Meeker's Grove (Ingalls 1904:353). By
1905, Ingalls (1906:563) noted that
Wisconsin produces a blende concentrate which, after magnetic separation, is
practically as high in zinc as the average Joplin ore...
Moore (1906:574-575) reported about the mining boom in the region, and noted that "after
nearly 50 years of mining, more or less active, the Platteville zinc and lead district, as the
southwest Wisconsin zinc and lead fields are locally called, is enjoying a period of prosperity.
Today there are 20 to 30 large dividend-paying mines and many smaller ones, as against only
two or three a little over a year ago. The chief causes for this improvement have been the high
prices for ore, and the perfection of the system of magnetic separation." Moore (1906:576) also
noted that the Mineral Point Zinc Company, during the previous 18 months, had been "buying up
all the producing mines it could secure, and by merging operations has eliminated considerable
expense." Besides enlarging its zinc oxide works and acid plant, it "also installed a battery of
Galena type roasters and Cleveland-Knowles separators." By the end of the year (1905), there
were 47 concentrating plants and 12 separators in operation in the district (Moore 1906:575). In
1907, the Joplin Separating Company constructed a roaster and magnetic separating plant at
Galena (Ingalls 1908:915; Kennedy 1909:855).
With the new mining boom, and the increased rail networks, new zinc smelting works were
being constructed in urban areas adjacent to both rail corridors and coal fields. In 1905, the
Hegeler Brothers constructed a plant with 1,700 retorts in Danville, Illinois and the Mineral Point
Zinc Company was constructing a plant at DePue, Illinois with 4,800 retorts (Ingalls 1906:566).
Soon other plants were located in Springfield, Alton, Collinsville, and Sandoval. As Ingalls
(1906:566) noted, "the Northern coalfield of Illinois now seems destined to be the great center of
Western zinc smelting, it being close to the Wisconsin mines, which are rapidly increasing in
production, able to command ore from the Joplin and the far West on good terms…”
With the increase mining activity, Moore (1906:575) comments that "one of the most serious
drawbacks has been the lack of competent labor, but this difficulty is fast being overcome,
through both education and importation." The "importation" referred to by Moore (1906) was
the movement of immigrant (particularly eastern Europeans--especially Hungarians and
Bulgarians) and black laborers from Chicago. Moore also notes that the distinctive character of
this region is that it "was almost wholly developed by home money" (Moore 1906:576).
The minor financial panic of 1907 temporarily slowed production in the mining district. In 1908,
the depression was felt the hardest and many of the mines were shut down. By 1909, the
economic recovery had begun and there was a continual climb in zinc ore prices through the end
of World War I (Ingalls 1909:854; Fatzinger 1971:132, 143). In 1906, due to the increased
complexity of the zinc production methods, the local mining community realized a need "for
technically trained men to assist them in mining and milling" (Heyl et al. 1952:71). As such, the
Wisconsin State Legislature established the Wisconsin Mining Trade School at Platteville in
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1907.
By the early years of the twentieth century, the Germans had maintained a strong hold on the
world zinc trade--a fact that greatly hindered the British during the outbreak of World War I
(Smith 1918:2-3). Being a component of cartridge brass, the demand for zinc during these years
dramatically increased. During this time, the United States (which then was the largest producer
of zinc ore), met the Allied demand for zinc ore. By early 1916, because of the European war, a
renewed mining boom had struck the Upper Mississippi Lead Mine district. As the Galena
Weekly Gazette (1/20/1916) noted
ore prices have been soaring gloriously high the past year owing to the war in
Europe and the trouble existing in Mexico and the mine owners and mine
promoters have been exerting every effort to develop every available field. Last
year, 1915, was the banner year for shipments and earnings, being just about
double the production before 1915.
The Galena Weekly Gazette (1/20/1916) continued by noting that hardly any property showing
signs of ore had not been worked to its limit and that "last year was also a great year for the
erection of new mining buildings and the enlarging of others, etc." Discussing the zinc market in
late 1917, one mineralogist noted that
Conditions have changed with remarkable rapidity... In the middle of May, 1917,
the submarine blockade so upset shipping facilities that ocean freight was
confined to the shipping of food, war munitions, transports and some spelter. Ore
shipments have ceased in all directions across the water. This will seriously
curtail production of spelter in Great Britain, and means that, with the United
States joined with the Allies against Germany, North America will be called upon
to supply all the ore and all the spelter for the Western front of the war, a
condition that will maintain until the submarine blockade is broken.
The world war has brought spelter into a prominence not believed possible by the
veriest dreamer. Through this prominence of spelter arose a demand for zinc ore
that caused development of ore areas little known and previously undeveloped...
(Roush 1917:748-49).
During World War I, the federal government established the Zinc Committee of the Advisory
Commission of the Council of National Defense. The purpose of the committee was "to insure
the Government of its supply of zinc during the war and to secure the cooperation of the zinc
producers in taking care of whatever needs may arise" (Roush 1917:748). Additionally, the
Federal Government also constructed a sulfuric acid plant at Cuba City, Wisconsin, which was
operated by the National Zinc Separating Company. This plant was eventually purchased and
expanded by the Vinegar Hill Zinc Company, which continued to operate it through 1948 (Heyl
et al. 1952:71-72). In 1916, the Galena Refining Company constructed a Mathey-type roaster at
Galena and the Mineral Point Zinc Company completed the construction of their Skinner-type
roaster at Mineral Point (Roush 1917:764).
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During these years, the value of zinc increased tremendously, rising to over 5 times its pre-war
value (Smith 1918:3). Although the European war did cause zinc ore prices to soar, it did bring
some concern to the mining companies which were having difficulty securing a work force.
Although wages were high, labor was indeed scarce.
Mining forces in the field are being further depleted through the selective draft,
but agents connected with mining companies have been active scouring
commercial centers for help in many new men are arriving in the field (GWG
4/25/1918).
Another cause of the worker shortage was the use of seasonal farmer/miners. While farmers
were willing to work at the mines after the fall harvest, they generally went back to the farms in
the spring leaving the mining companies short handed. In 1917, one large operator advertised
the need for 200 men and offered bonuses for those willing to work (GWG 6/7/1917). The
manager of the Graham Mine in Galena attempted to solve the labor problem by establishing a
"negro colony" which was "proving eminently successful... [and] the men were all well behaved
and labored diligently and with good results" (GWG 8/9/1917).
During these years, the work force in many mine companies (particularly the coal industry)
unionized. In 1917, the local newspaper reported that delegates of the Industrial Workers of the
World (I.W.W.) had held open air meetings in the "southern districts" and had discussed reduced
working hours. The newspaper continued by noting that, to the credit of the employees, no
chapters were organized and "no evidence was forthcoming that impressions had been made
upon them" (GWG 6/7/1917).
But as quickly as the boom started, it ended and ore prices dramatically decreased. By late 1917,
control of U-boat depredations permitted England and France to procure spelter
from Australia, and from other countries, reducing the demand upon the United
States. It required months to equalize this condition. That it is again balanced
affords proof of a future stability, provided, of course, the metal output is
controlled (Zook 1918:734).
During the 1915-16 boom, zinc ore had reached a record high of $135 per ton. By May 1918,
ore was selling for $40 per ton. Ore prices increased slightly to $55 per ton by July 1918. After
the cessation of World War I, many of the local mines ceased operations. In 1919, as a direct
outgrowth of the economic situation of the zinc market, the first annual meeting of the American
Zinc Institute was held (Zook 1920:720). By the middle 1920s, the organization had adopted the
slogan of "Make it of zinc and it will last" and was working on a national "zinc consciousness"
campaign. The organization promoted many new uses for the metal. In 1925, the Zinc Export
Association was formed (Zook 1926:715).
By the end of World War I, there were four major zinc producers in the region. These
established mine companies included the Vinegar Hill Mining Company, the Mineral Point Zinc
Company (a subsidiary of the New Jersey Zinc Company), the Wisconsin Zinc Company (a
subsidiary of the American Zinc Company), and the Frontier Mining Company (Heyl et al.
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1959:71). By the beginning of the new decade, the Mineral Point Zinc Company, the Wisconsin
Zinc Company and Vinegar Hill Zinc Company were producing approximately 73% of the zinc
ore mined in the Wisconsin district and the Mineral Point, National, Wisconsin Zinc, and Linden
Zinc separating plants treated approximately 92% of the region's blende ore (Zook 1920:734).
With lowered demands for zinc ore, competition between the Missouri and western mines
became intense during the early 1920s. To complicate the issue, the years 1920-21 were difficult
years for the zinc mining companies due to a major and sudden drop in zinc ore prices which
resulted in the near cessation of mining activity from which the region never really recovered.
Zook (1921:724) notes that, in 1920, "only two mines of any size" were operating in Illinois.
Both the Wisconsin Zinc Company and the Mineral Point Zinc Company had ceased production
by 1929. With the Stock Market Crash of 1929 and the ensuing Great Depression, lead and zinc
mining in northwestern Illinois came to a standstill.
Nonetheless, some mining was conducted--particularly by the independent, small time
farmer/miner. Such mining operations could not afford to operate an expensive concentration
plant. As such, in 1938, the Vinegar Hill Mining Company constructed a custom jig-flotation
mill at Cuba City which operated in conjunction with their acid plant and roaster. The custom
plant allowed smaller mining operations to continue to mine zinc ore throughout these lean
times. This plant continued to mill most of the regions ore through 1947 (Heyl et al. 1959:72).
As with World War I, there was a renewed interest in mining activity as soon as the United
States entered into World War II. As with World War I, due in part to federal subsidies, ore
prices soared and 30 to 40 mines were quickly put into operation. It was during these years that
the mining interest adapted to new concentrating methods based on the flotation system. Strauss
(1941:621) reported that
for none of the metals did the vicissitudes of the European war cause more
kaleidoscopic changes during 1940 than for zinc. The march of the German
legions across the face of Europe engulfed the bulk of the zinc-smelting industry
on which the ore producers of Latin-America and Australia normally depend. At
the end of the year, the zinc miners outside the United States and Europe were-like the Ancient Mariner-- complaining that there was ore, ore everywhere but not
a plant to smelt it in.
During this period, the Mahoning Mining Company at Rosiclare (Hardin County), in southern
Illinois became a major producer with a new flotation plant having been constructed (Strauss
1941:631). In Wisconsin, the Vinegar Hill Zinc Company, with its Central mill (a subsidiary of
Youngstown Sheet and Tube Company) was the single major producer. As Heyl et al. (1959:72)
noted, because of the increased efficiency of the new flotation system for recovery zinc ore fines,
"considerable remilling by flotation of old jig tailings was conducted by several companies
during this period."
After 1947, the federal zinc subsidies were discontinued, prices fell dramatically to pre-war
levels, and many of the mines again were abandoned. Although many mines closed with the
abandonment of the federal subsidies, the Federal government and several state agencies
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(including the Illinois State Geological Survey, See Bradbury 1959) collaborated on an extensive
prospecting program looking for new, and deeper, ore bodies. During these years, two major ore
discoveries were made (the Gray and Bautsch ore bodies). Although most of the smaller mines
that had been opened during the war had closed, mining by four large corporations continued in
the region during the post war years. In 1950, four large mining companies dominated the
industry in the region and included 1) the Tri-State Zinc Company, 2) the Calumet and Hecla
Consolidated Copper Company, 3) the Vinegar Hill Zinc Company (purchased by the American
Zinc Company in circa 1955), and 4) the Eagle Picher Mining and Smelter Company. By 1957,
the Tri-State Zinc Company was operating the districts largest mine (the Bautch Mine) which
was located south of Galena. Cheap foreign labor and stricter environmental laws resulted in the
demise of the local lead and zinc mining industry. In 1979, the Eagle Picher Mining and Smelter
Company closed the doors on the last operating mine in the district.

Figure 11. Two notices to miners from Thomas Legate, superintendent of the U. S. Lead
Mines (Galena Advertiser 10/19/1829).

35

Figure 12. Detail of the 320-acre mining claims made by the initial claimants during the early 1820s, from “A Sketch of the
Country About Fever River” by C. Burdine (n.d.).
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Figure 13. Detail of the “Map of the United States Lead Lines on the Upper Mississippi River” (Chandler 1829).
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Figure 14. By the early 1840s, the landscape of the lead mine district was dotted with rural
farmsteads, fields, cabins, lead diggings and smelting furnaces (detail from U. S.
Government Land Office Survey plant, T28N, R1E, 1842). Note the presence of the “lead
diggings,” County road, O. Cheney’s house and farm, and his “smilting” furnace--all in
Section 12 (circled in red; detail below).
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Figure 15. During the early years of mining, lead was the mineral of prime importance.
Weighing pig lead at the railroad depot in Galena (Galena’s New Monthly Magazine 1866).
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Figure 16. by the 1870s, the landscape of the region had been completely infilled with
farmsteads. Note the concentration of old diggings around Galena at this date (circled in
red). The “diggings” are represented by a small cross hatches (+) (Warner, Wiggins and
Beers 1872). Those located to the northeast of Galena were in the area of the early Buck
Diggings and the Hughlett Furnace [See Discussion].
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Figure 17. With the establishment of the Matthiessen and Hegeler Zinc Company, the
importance of zinc ore to the local economy gradually increased. Late nineteenth century
trade advertisement for the Matthiessen and Hegeler Zinc Company (The Mineral Industry
1894:17).
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THE MINES OF JO DAVIESS COUNTY
As part of the multi-year Abandoned Mined Land Reclamation Division's program, a wide range
of reclamation work was conducted at many locations in Jo Daviess County. Prior to the
reclamation of these mines, the sites were visited by staff from Fever River Research. Any
visible above ground remains were photographed and detailed sketch maps were made of the
foundation remains, if present. Additionally, numerous photographs of the sites were taken.
Once back at the office, site-specific documentary research was conducted for each locality.
This research consisted predominately of scouring published records and newspaper accounts.9
Unfortunately, with some mines, little information could be found.
One of the problems associated with this project has been locating documentary information
regarding the specific mines under study. Since many of these mines were short-term operations,
many were worked intermittently during the middle to late nineteenth century, and the archival
record is silent regarding these mining operations. None of the isolated, unnamed mines
inspected as part of this research had foundations associated with them. The more substantial,
corporate-owned and operated mines of the late nineteenth and early twentieth centuries were the
better documented sites and had the most archaeological potential.
Another difficulty encountered during this research was determining the name of a particular
mine operation. Many of the mines were named for the miner working the mine at one particular
time, and thus the mine names changed constantly. Similarly, even with the larger, corporate
mines, the mine names often changed with changing ownership--something that happened often-further confusing the issue. The following is a summary of the mine-specific archival and field
research conducted by Fever River Research.
The Amelia Mine is located in the NW¼, Section 34 (East Galena Township) approximately two
miles southeast of Galena between the Blackjack and Rocky Hill roads. This mine, which
operated for a short duration in 1957 by the Tri-State Zinc Company, was entered by way of an
adit. No foundations were observed at this mine. A single 18-inch airshaft was capped.
The Appleton/Dinsdale Mine is located in the Galena Subdistrict in the SE¼, NE¼, Section 10
(East Galena Township). Little is known about the early history of the Appleton Mine.
According to Heyl et al. (1959:183), this mine was in operation in 1908 and 1909, "but was not
profitable owing to the low-grade ore (the mill heads averaged 4 percent zinc)." Bradbury
(1959:35) claims that the mine ceased operations in 1910. One explanation for the poor track
record of this mine was due to the fact that "the property was not prospected beyond one or two
holes before mining commenced; mining was reportedly expensive and wasteful, owing to
inexperienced operators" (Heyl et al. 1959). Apparently, a 100-ton jig mill was constructed on
9

The primary resources consulted were at the Galena/Jo Daviess County Historical Society, the Alfred Mueller
collection at the Galena Public Library, the collections of the Galena State Historic Site (Illinois Historic
Preservation Agency), the State Historical Library (Springfield), and the Graduate Library at the University of
Illinois. Two collections of note that were not used for this study (and should be incorporated into it at some future
date) include the library at the University of Wisconsin at Platteville and local photographic collections in Galena
(particularly the Vincent Collection). Similarly, the newspaper research was carried only through the 1920s. The
local newspapers were some of the main sources of information for the twentieth century mines. Continuation of the
newspaper search from circa 1925 through the 1970s would be of interest to this research.
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site and processed approximately 20,000 tons of zinc ore during the initial years of operation.
According to the Inventory of Non-Coal Mines in Illinois (n.d.:141), the Appleton Mine was shut
down between 1907 and 1909 due to underground water infiltration.
A short note in the January 16, 1913 issue of the Galena Weekly Gazette states that negotiations
were being made with a Mr. B. C. Dinsdale to open what was formerly "the Appleton-Galena
Company's mine." Assuming that this is referencing the same mine, the newspaper notes that
Just a few days before the mine shut down, a large opening was struck which
showed good lead and zinc. A company is now negotiating to operate it
sometime between now and spring.
Based on the association of the Dinsdale name with this mine, it is assumed that this mine
reopened sometime after the January 1913 news article was published. As will be discussed
later, the archaeological evidence suggests that the mine did reopen at this time. According to
the Inventory of Non-Coal Mines in Illinois (n.d.:141), the underground workings were 80' x
440' in size.
In 1952, the Turner Construction Company (of Boscobel, Wisconsin) dewatered the mine, drove
an adit into the mine from the adjacent creek bottom, and re-opened the mine. Bradbury
(1959:35) notes that the Turner Construction Company "did some preliminary development work
in the deposit but then ceased operations." Although the final date of closing of the Appleton
Mine is not known, it appears that mining operations continued intermittently throughout the late
1950s and early 1960s. Today, the adit has filled with water and is represented by a large pond.
The Appleton Mine Site is represented by two separate sets of foundations. On the west side of
the township road is located a deep mine shaft (approximately 110' deep), a small frame structure
(pump house) and several concrete foundations (representing the remains of the processing mill).
This site is situated on a small ridge overlooking the small secondary valley. Functionally, five
distinct activity areas are defined by the foundation and artifact remains. These include; 1) the
shaft and associated tipple remains, 2) the hoist (and presumably the power house) foundations,
3) the foundations of the jig mill, 4) the remains of an unidentified building (presumably a
wagon/truck loading facility), and 5) a dump. More recently (circa 1952), a small frame
structure was constructed over the shaft. This structure housed a large electric pump (with diesel
generator backup system). A single large timber from the tipple was still present and indicated
that this structure was constructed using heavy timber frame technology. Unlike most of the
larger, mine sites, the Appleton Mine does not exhibit foundation ruins associated with a steam
power plant. As such, it appears that this mine facility was powered by electricity.
The foundations exhibit evidence of multiple episodes of construction, a trait relatively common
with the foundation remains of the lead mine structures. Although the tipple appears to have
experienced little rebuilding, the foundation of the hoisting equipment indicates that this
structure underwent at least one major rebuilding (probably between the circa 1909 shutdown
and the circa 1913 reopening of the mine). The brick and concrete foundations of the jig mill
suggest that this structure was not original to the mine, and that, it too, underwent some
rebuilding.
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On the east side of the township road is a small two-story frame and concrete structure, a second
covered shaft (approximately 110' deep), a concrete silo, and an additional set of foundations
surrounded by a high stone retaining wall. The extant structure at this site is of unusual form.
Incorporated into the north side of the building is a concrete walled room with three low-walled
concrete vats. Above this portion of the building is a concrete walled water reservoir. An
electric driven pump for dewatering the adjacent mine shaft is also incorporated into the
structure. Large acid bottles are scattered throughout the building. This building probably
functioned as a specialized multi-purpose structure (office, storage room, lab, and pump house)
for the operation of the mine during the 1950s period.
The Bautsch Mine is located in the SW¼ Section 10 (Rice Township) along blackjack Road
approximately five miles south of Galena. Immediately after World War II, renewed mine
prospecting by the Federal Government and state agencies resulted in the discovery of the Gray
and Bautsch ore bodies (Heyl et al. 1959:72). Prospecting indicated that this ore body was
approximately 3,200 feet long, 200 to 400 feet wide, and 40 to 130 feet thick--one of the largest
ore bodies in the district (Heyl et al. 1959:178). As a result of this new prospecting, the Tri-State
Zinc Company opened the Bautsch Mine in 1946, which quickly became the largest producing
mine in the Galena District for many years. The Bautsch Mine continued to operate until 1972.
The corner of a concrete cap over the 300-foot open mine shaft has been removed and will be
repaired. No mapping has been done at this site. A substantial mine subsidence also has
occurred at this site and awaits future reclamation work.
The Birkbeck Mine is located in the Galena Subdistrict in the NE¼, NW¼ Section 27 (Council
Hill Township) approximately six miles northeast of Galena and two miles west of Council Hill
on land once owned by Thomas Birkbeck, a local farmer and mine operator (History of Jo
Daviess County 1904:665). This mine is located across the Galena River from the heavily mined
Vinegar Hill District.
The Birkbeck Mine operated for a short duration between 1915 and 1917. According to Heyl et
al. (1959:184), extensive exploratory drilling was conducted in this area in 1913-14 by both the
Frontier Mining Company and the Council Hill Mining Company. In July 1915, the Wisconsin
Zinc Company conducted additional drilling and eventually excavated a mine shaft to a depth of
190 feet. Roush (1916:733) notes that the Wisconsin Zinc Company built a concentrating mill at
this mine in 1915.
The Galena Weekly Gazette (1/20/1916) indicates that a mill was in operation at the Birkbeck
Mine by that date. Heyl (1959:185) indicates that the mill was a 150-ton jig mill and that by
August 1916 concentrated zinc ore was being shipped from the mine. In September 1916, the
newspaper reported that the mine's first load of 44 tons of concentrated zinc ore had been
shipped to the Wisconsin Zinc Company's separating plant (GWG 9/7/1916). During this period,
"the mine produced approximately 30,000 tons of ore, which when concentrated by jigging,
yielded 1,857 tons of zinc concentrate" (Heyl et al. 1959:185). The jig mill successfully
processed low-grade ore that averaged only 2-3% zinc into ore concentrate that averaged over
26% zinc metal.
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In early January 1917, the Galena Weekly Gazette reported on improvements made at the mine
and that "the Birkbeck mine, now better opened up with a supply of water and milling facilities,
delivered seven cars of zinc ore" (GWG 1/4/1917). But in late January 1917, disaster struck the
Birkbeck Mine when the powder house (a concrete building that contained 3,900 pounds of
black powder) exploded. The mine's other buildings, which were 500 feet away, were also
damaged "considerably." The newspaper account reported that "all of the window lights being
blown out and the framework badly jarred." It was speculated that the explosion was caused by
an electric heater (GWG 2/1/1917). Although the February 6, 1917 issue of the Galena Weekly
Gazette suggests that the mine continued to operate for a short while after the explosion, the
Birkbeck Mine was apparently abandoned by March of that same year (GWG 4/12/1917).
Dewatering the mine was always a problem with pumps removing approximately 500 gallons of
water per minute during these years. Apparently, the workings were approximately 300 feet long
by 200 feet wide around the shaft (Heyl et al. 1959).
The remains of the collapsed mine shaft (roughly 11' x 14' in size) and extensive, well-preserved
concrete foundations are present at this site. The foundations of this structure (referred to as
Structure 1 indicate the presence of; 1) the tipple, 2) the hoist equipment, 3)and the 150-ton jig
mill. The base of the tipple measured approximately 14' x 20' in size. Extending in a straight
line from the shaft, the hoist foundations measured approximately 26' x 45' in size. The jig mill
foundations were attached to the east end of the hoist house foundations and oriented with its
long axis perpendicular to the tipple and hoist. The jig mill, which had perimeter concrete
foundations, measured approximately 31' x 76' in size. The concrete foundations of the jig mill
consisted of a complex of subsurface pits and channels integral in the operation of this mill. The
subsurface pits in the jig mill had been lined with 1- ¾" x 8" oak planks attached with wire
drawn nails. These pits were minimally 6' 6" deep.
Several additional foundation ruins were documented at this site. Structure 2 consists of six 1'
10" square concrete piers arranged around an 8" steel pipe that extends into the mine workings
below. This building, which measured approximately 13'0" x 24' 0" in size, probably housed the
pump works (Pump House). Structure 3 was represented by a 6" poured concrete, perimeter
foundation wall approximately 15' x 30' in size. Structure 4, which measured approximately 16'
4" x 36' 1" in size, was represented by a poured concrete, perimeter foundation and floor. A ¾"
black pipe suggests that the building had running water. The function of Structures 3 and 4 is
unknown. Structure 5, which measures 16'0" x 12'2", was represented by a poured concrete
foundation wall built into the side of the hill. The location of this foundation in the side of the
hill suggests that this structure was two-stories in height. A wide (5'2") opening was present in
the west wall giving access to the lower story room. Associated with this lower story room were
the remains of a coal bucket, coal, and coal clinkers. Like Structure 3, this building was serviced
by a ¾" black pipe, and presumably had running water. The presence of the coal and clinker
may suggest that this building functioned as a blacksmith shop. Structures 2 through 5 were all
located west of the mine shaft and jig mill complex.
Building 6 was located east of the mill complex and consisted of a badly disturbed concrete pad
approximately 10' x 20' in size. Associated with this pad were the remains of a large steel tube
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(consisting of approximately 10 sections 2' in diameter by 5' in length bolted together). It is not
known whether this represents the remains of a smokestack or drainage pipe. A galvanize pail
also was found in this rubble.10
Structures 3 and 4 may represent the remains of the Bulgarian and Lithuanian bunkhouses that
were documented at this mine camp. In August 1916, the Galena Weekly Gazette (8/24/1916)
reported that there was "a riot at a boarding house occupied by foreigners" at the Birkbeck Mine.
As a result, fifteen miners were driven from the camp, and the leader (a Mr. Pete Marricoff) was
arrested and fined $10.90. Trouble was to continue at the Birkbeck mining camp. In December
1916, the newspaper reported that a Lithuanian miner had been stabbed by a Bulgarian miner at
the camp "in the Bulgarian bunk quarters" (GWG 12/28/1916).
Consistent with the short-term nature of this mining camp, no evidence of rebuilding is present in
the foundation remains. All foundations appear to represent a single episode of construction.
Very little waste rock and no tailing piles are present further collaborating that this mine and jig
mill did not operate for any length of time (or that the tailings were removed and reprocessed at a
later date). The lack of steam boiler foundations suggests that the mine was powered by
electricity.
The Birkbeck Mine Site represents the remains of an intact early twentieth century mine and
mining camp worked for only a few short years (circa 1916-1917). Of all the sites investigated
during the course of this research, the Birkbeck Mine Site contains the best preserved remains of
a large World War I era jig mill yet recorded by this research. This site also contains the remains
of two bunkhouses occupied by eastern European miners during the short occupation of this
mining camp. Due to the well-preserved nature of this site, it is our opinion that this site is
eligible for the National Register of Historic Places, as per criterion D (archaeology).
The Blackhawk Mine is located in the Elizabeth Subdistrict within the SE¼ Section 24
(Elizabeth Township) approximately 500 feet north of the village limits of Elizabeth. This mine
apparently was in operation for a short duration in 1905-06. Except for a brief mention in Bain
(1905), little is known about the history of this mine.
Two sets of structural foundations (constructed using poured concrete) are present in the
immediate area. The largest set is associated with the shaft which is approximately 8' x 12' in
size and badly collapsed. This shaft was approximately 127' in depth. These foundations
represent the remains of a tipple, hoist house, power house, and potential blacksmith shop. The
tipple and associated power house foundations (all of concrete) are in a line stretching to the west
of the shaft and include predominately machinery supports (tie-downs) with an occasion building
pier. These remains suggest that the hoist house (and probably pump works) was approximately
28' by 42' in size. At some later date, a concrete retaining wall was poured around a portion of
the building. The inside surface of these walls indicate that the original frame hoist and/or shaft
house was covered with board and batten siding. The power house, which was attached to the
shaft house and indicated by its brick foundations, was located along the south side of the shaft
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On its base, the galvanized pail was impressed “PAT’D/14 July 19-11” consistent with the early twentieth century
date of these buildings.
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and tipple. The brick foundation indicates a structure approximately 15' by 16' in size. An early
twentieth century line drawing of this mine building indicates that it had a steel smokestack.
Attached to the west end of the hoist house was another building. This building, which had
combination brick and stone perimeter foundations, measured approximately 20' by 30' in size.
The concrete floor in this structure is covered with brick rubble suggesting that this may have
been a brick structure. A wide entrance door (for wagons and other machinery), is located in the
west end of this building. Immediately adjacent to the doorway was a pile of coal. A smaller
personnel door is located in the south elevation of this building. It is suspected that this building
may have functioned as a workroom and/or blacksmith shop for support of the mine. A large,
presumably steel smokestack is illustrated as being associated with this building in the early
twentieth century line drawing.
Located downhill from, and northeast of, the main mine complex is located the second set of
foundation remains. The structure once associated with these foundations is illustrated in the
early twentieth century line drawing of these buildings and suggests that they were contemporary
structures. A 4-5" steel drain pipe leads from the shaft to this building and apparently supplied
this structure with running water. This set of foundation remains consists of large, tall piers built
into the side of the hill. As such, the down slope piers (some as tall as 7'0") are considerably
taller than the uphill piers. These piers indicate that this building was approximately 18'0" by
54'8" in size. A set of foundations, presumably once associated with a boiler, were incorporated
into one corner of the structure. It is suspected that these foundations represent the remains of a
mechanized processing plant or mill. Although the structural remains suggest that on-site
processing was conducted, no tailings are present.
Numerous shallow shafts, representative of earlier mining activity, dot the landscape around this
mine complex. Being located so close to the urban setting of Elizabeth, many of these earlier
mine shafts are filled with a wide range of early twentieth century trash. The Blackhawk mine,
with its relatively deep shaft, represents the final episode of mining activity which occurred at
this location. The relatively well-preserved remains of this mine facility are eligible for the
National Register of Historic Places as per criterion D (archaeology).
The Blackjack (and/or Black Jack) Mine, also known as the Marsden Mine and Peru Mine, was
one of the most productive zinc mines in Illinois. See discussion under Marsden Mine.
The Blewett Mine, also known as Blewitt's Buck Hill Mine, is located in the SW¼, NW¼, SW¼,
Section 9 (West Galena Township), approximately one mile north of the community of Galena.
The mine is located on the same ridge as the famous Buck range which was one of the first
documented mines in this region. This early twentieth century deep shaft mine (operated from
1919-1920) represents the culmination of mining technology in the region and compliments the
extensive early nineteenth century mining remains on this ridge.
As the Galena Daily Gazette (7/10/1866) noted, mining in this immediate area has been
intermittent since lead was first mined in this region. The newspaper reports that J. Gladden,
John W. New, William Hoskins, and William Blewett began prospecting in the winter and
continued into the spring of 1866 on the McNulty grounds, just beyond Hughlett's furnace, one
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half mile from Galena. When the prospecting proved promising they utilized an existing thirtyfoot shaft and extended it another thirty-five feet. The group of four miners employed another
four hands and extracted and sold $5,000 worth of ore during June and July. Forty years later,
the local newspaper again reported that the Blewett Mine "still continues to produce lead ore in
increased quantities" (GDG 2/3/1906).
Although this intermittent mining activity was undertaken by the Blewitt family, very little was
reported regarding activities on this land until January 1918, when the Galena Mining Company
(consisting of ten members) held a meeting to discuss the prospects of the Blewett property.
Drillers had been at work on the property and their testing indicated that prospects were good for
a body of ore. At that time, the company "decided to go ahead proving the prospects... and it is
expected the company will be incorporated within ten days" (GWG 1/10/1918). A second
meeting was held a few days later at which time the company changed it's name to the Blewett
Mining Company. At that time, the members drew up by-laws and a constitution for the
corporation, which had a capital stock of $100,000. Messers. Blewett, R. I. McKee, Charles J.
Moore, J. W. Westwick, and Billingsley were elected as directors. The Blewett mine was
mentioned as being "one of the most promising properties that has been found in this locality for
some time" (GWG 1/17/1918).
Apparently, although prospecting was going well for the Blewett Mining Company, their ability
to raise capital was not going well and mining operations had not been initiated. In early 1918,
the Burr Mining Company (of Benton, Wisconsin) agreed to finance the operation in return for a
share of the profits. Plans were being formulated to sink a shaft and construct a 200-ton ore mill
as soon as a suitable location could be found. The newspaper reported that the Blewitt Mining
Company "will continue prospecting on other land and will pursue the mining game for all it is
worth" (GWG 2/7/1918). In April, the newspaper reported that the firm had selected a site for
their mine shaft (and 100-ton jig mill) and that the operation "expects to be in producing shape
within ninety days" (GWG 4/25/1918). Roush (1919:760) states that the concentrating mill was
constructed at the Blewett Mine in 1918.
Construction was slowed somewhat by power trouble at the Blewett Mine. None-the-less, the
miners had "drifted in quite a distance despite the delays and it is expected that ore deliveries
will be made next month. The large final pump is being installed today after which work will go
ahead much more rapidly" (GWG 1/2/1919). Apparently, within a few weeks, the mine was in
production. By June of that year, the pumps were the cause of trouble at the Blewett Mine and
resulted in the death of a miner and injury to others who were repairing the emergency pumps
(GWG 5/1/1919).
Unfortunately, by the time the mine became operational, the World War had ended, ore prices
were low, and the local mines were not operating at full capacity. In July 1919, the Blewett
Mine reported that it was running only one shift per day (employing about 60 men) producing an
average of 150 tons of ore per week and that "plans are being made to increase the working force
and new housing quarters are being erected" (GWG 7/17/1919). The next month, August 1919,
the mine reported being 214 feet underground and employed about sixty men who were working
three shifts. At that time, the miners had exposed "a wonderful sheet of ore in the face of the
mine breast... and it is expected that the output will be 200 tons a week in a very short time"
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(GWG 8/28/1919). In March 1920, the mine reported that the "main pitch and hanging wall" had
been found in the mine and that the stopes were 60 feet high (GWG 3/11/1920). In May 1920,
the newspaper reported that the mine was producing "a car load of Jack a day which is a splendid
output indeed" (GWG 5/20/1920).
Unfortunately, the price of ore did not increase as hoped and by November 1920, the Blewett
Mine was temporarily closed due to the low price of zinc ore. However, workers "were
prospecting on the ground for zinc" and the Galena Weekly Gazette noted that "some mighty
promising ore beds for future working" had been located and that "with a good market, the
Blewett could easily be put in full swing again" (GWG 11/25/1920). The article implies that the
mine had been shut down and may not have reopened. Heyl et al. (1959:182) notes that the mine
closed in June 1920.
Today, the Blewett Mine Site consists of a single deep shaft, the structural remains of the tipple
and concentrating mill, and a large waste rock pile. The Blewett Mine operated from a single
shaft approximately 230 feet in depth (Heyl et al. 1959:182). This shaft was partially open with
a large slumped opening. Tipple foundations were minimal, considering that many of them had
fallen into the slumped shaft.
The extant foundations consist predominately of the remains of the jig mill and associated power
house. The jig mill was documented as both 100-ton and 150-ton capacity. The foundation
remains indicate that the mill was a structure approximately 26'6" wide by 64'9" long. The
structural remains suggest that this building may have been constructed in two episodes. The
south half of this structure (which is 30' 9" in length) does not have any extant foundations and
appears to have been a fairly impermanent structure constructed probably on wooden piers. Four
large interior concrete piers appear to have supported machinery. Two of these piers are in line
with the shaft and may have supported hoist equipment. It is possible that this half of the
structure functioned as the original processing plant and/or hoist house. The north half of this
structure measures 34' 0" in length and has a substantial poured concrete perimeter foundation.
The concrete used in the construction of this structure used the local tailings for aggregate and
has not retained its structural integrity well. Unlike the jig mill located at the Birkbeck Mine
Site, this structure does not have the intricate interior partitions that were distinctive of that
structure. The foundations indicate that this portion of the structure may have had a functioning
basement.
Immediately adjacent to the northeast corner of the jig mill foundations was located the ruins of a
brick structure that measured approximately 8' x 15' in size. Many of the brick used in the
construction of this building were refractory brick marked "LACLEDE / ST. LOUIS."
Immediately adjacent to this structure (and centrally located along its east wall) is what appears
to be the foundation of a brick chimneystack. The chimney appears to have been constructed
with non-local common brick. As such, these two foundation ruins represent the remains of the
power house. Attached to the north side of the power house building is the remains of a flat top
mound (approximately 10' x 15' in size) that appears to represent a loading platform.
The large tailings pile is located immediately adjacent to the mine shaft. Also associated with
this mine complex is a low earthen embankment that formed a settling pond for mine water. A
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second shaft, with minimal concrete foundations, and associated tailings pile is located west of
the Blewett Mine. The relationship of this mine to the Blewett Mine is not known.
The remains of the Blewett Mine are significant due to its association with the Buck Lead Range
and contribute to our understanding of the lead mining industry. These remains document the
last rush of zinc mining during the World War I era and combined with the earlier remains along
Buck Hill document the changing mining practices common in the region during the nineteenth
and early twentieth centuries. As such, the Blewett Mine contributes to the significance of this
historic landscape and is eligible for the National Register of Historic Places (as per criteria A
and D)..
The Buck Hill Mine and/or Range is located along the ridge known as Buck Hill in the Galena
Subdistrict (NE¼, SE¼, Section 8, Township 28 North, Range 1 East, West Galena Township)
approximately 1.5 miles east of Galena. The mineral workings, which are of the gash-vein (or
vertical crevice) type, dip steeply to the south, have been traced for over 1,000 feet, and have a
width of 20-30' (Heyl 1959:182). As Heyl et al. (1959:182) points out, this is
a very old and important lead mine... The deposit was found prior to 1820 by Old
Buck, a Fox and Sac Indian. It was worked by the Indians before 1823; when the
first white settlers arrived in that year they took over and mined it for many years
thereafter... It is probably the best known and one of the most important lead
mines in the Galena area.
The Buck Hill Mine was being mined during the early years of the nineteenth century by the
local Sac and Fox Indians. It is likely that this was one of the mines being worked for Julien
Dubuque by the Indians and thus may have been worked as early as the 1790s. Similarly, this
mine is one of the best candidates for being one of the early lead mines exploited by the French
in the 1740s. Harper's New Monthly Magazine (1866:687) claims that the largest discovery of
lead "made in the earlier times" was made by the Indians at the "Buck Lead" in 1819. Whitney
(1866:203), who also notes the significance of this early mine, claimed that three to ten million
pounds of lead were removed from this mine.
Moses Meeker (Meeker 1908:281) notes that the right to mine the Buck and Cave leads, the two
"principal places" worked by the Indians, was purchased by Colonel Johnson from the Indians in
1822.11 The following year (1823), the Indians were back working different places on the same
range. According to former governor John Reynolds, the Buck Hill Mine was directly
responsible for the rush of miners to the Upper Mississippi Lead Mine District.
The great fortunes made by many, and the success of Colonel Johnson at the
“Buck Lead,” as it was called, near present city of Galena, gave the mines such
character and standing, that thousands and thousands of people of all grades and
classes thronged to the mines (Reynolds 1879:169).
Extensive surface pits and shallow shafts indicate that this entire hill was worked extensively
during these early years of exploration. Although the notoriety of the Buck Hill Lead was well
11
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known by the middle 1820s, specific information regarding the mining activity associated with
this land is sparse. It is not until the middle nineteenth century, and the development of deeper
shaft mining that we begin to receive word about the mining activity on this land.
The Galena Weekly Northwestern Gazette reported in February 1860 that, after working for six
years, "a discovery of much importance" was made one hundred feet below the surface by Mr.
Brownwell, Mr. Hughlett, and others at
what is widely known as the "Buck and Doe" and of later years the "Klingle"
ranges of our native galena. At the eastern terminus of these unequaled
productive lodes, all previous efforts to continually trace out their course running
east has been unsuccessful; but the proprietors--now operating at a depth of one
hundred feet, in an opening of very large extent, and at what has of late years been
proven to be a deeper mineral... --are now upon the long lost lodes (GWNG
2/28/1860).
In 1866, the Galena Daily Gazette (7/10/1866) reported that J. Gladden, John W. New, William
Hoskins, and William Blewett began prospecting in the winter and continued into the spring of
1866 on the McNulty grounds, just beyond Hughlett's furnace, one half mile from Galena. When
the prospecting proved promising they utilized an existing thirty-foot shaft and extended it
another thirty-five feet. The group of four miners employed another four hands and extracted
and sold $5,000 worth of ore during June and July, 1866. Forty years later, the local newspaper
again reported that the Blewett Mine "still continues to produce lead ore in increased quantities"
(GDG 2/3/1906). This is not the same mine as the Blewett Mine, which became of note in 1918
(See Blewett Mine). It is suspected that this earlier mine may have been located on the Blewett
Range immediately adjacent to the Buck and Doe Ranges.
By February 1874, a new range was being worked on the Buck Hill (near the Whittam Range).
These workings were owned by Messrs. D. Sheean, H. D. Howard, Charles Ryan, G. R.
Melville, and J. Fury. At a depth of 120 feet, this mine was reported to be "the largest and
deepest shafts of any on the hill, if not in this vicinity." Work was begun two years earlier to
sink a shaft through the rock; this work required "one hundred odd kegs of powder." After
encountering sufficient mineral, a second shaft was excavated (GDG 2/24/1874). In 1878 Kett
(1878:837) stated that "a lead on what is called the old Buck Hill, near the old Buck Lead, are
among the principal [new diggings] in the immediate vicinity of Galena."
Located near extensive surface diggings and within a mile of the community of Galena, a
disperse settlement of miners and laborers developed in the vicinity of the Buck Hill diggings.
In a tongue-and-cheek account, the Galena Daily Gazette reported that a new town by the name
of Buck Hill City was being constructed.
The miners on the Buck Hill range have "the makings" of a great thriving
corporation. They have erected several houses, a blacksmith shop, and a gin mill,
and have organized and have in successful operation a first class circus. Efforts
are now being put forth to secure funds with which to build a church and start a
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(sand) bank. This embryo metropolis has been christened Buck Hill City (GDG
5/8/1874).
The Buck Hill Mine, consisting of 59.2 acres, was sold in March 1880 to Mr. B. F. Felt for $15
per acre as part of the estate sale of John McNulty (GWG 4/30/1880).12 The next note we have
about this property is that a group of investors from Pittsburgh purchased 100 acres of land,
including Buck Hill, from the Hughlett estate in 1906 to develop its mining prospects (GDG
2/3/1906).
During the winter of 1910-11, extensive drilling and/or prospecting was carried out at the Buck
Hill range, which at that time was owned by Mr. Thomas Harney. At that time, the interest had
shifted to zinc ore, not lead. Apparently, this 110-acre tract previously had been owned by the
company of "Duffy and Gladden" but was tied up in litigation for several months. Regarding
mining prospects for the Galena area, Mr. R. Barrett (spokesman for the Buck Hill Mine), stated
that he would like to see more systematic drilling around Galena (like that which had been going
on around Platteville), adding that "if a drilling company could be organized and drills kept
going continuously results would be encouraging." He further predicted that "two or three mines
would be discovered in the vicinity of Galena for every one found in other districts" (GWG
9/29/1910). By September 1912, a concentrating mill had been installed at the Buck Hill Mine,
on the Thomas Harney farm, by miner Jim Ryan. The mill was producing carbonate of zinc or
"dry bone" (GWG 9/12/1912). Little else is known about the success of this mine.
The final episode of mining activity was the organization of the Galena Mining Company in
1918 and the development of the Blewett Mine on the eastern edge of the Buck Hill Range. This
mine was in operation from 1919-1920 (See Blewett Mine for details).
The entire ridge represented by the Buck Lead Range has been modified by intensive mining
activity that began at least by the 1810s and included the excavation of massive adits (some of
which have caved in), shallow shafts, and thousands of small surface diggings. The entire
surface of the west end of the Buck and Doe Range has been mined. Very little, if any, of the
surface of this ridge has not been excavated to bedrock by the early miners search for float
mineral. In many places, bedrock is exposed on the surface due to a combination of mining
activity and erosion. Bradbury (1959, Plate 2; drawn by Willman and Reynolds 1944) contains
an excellent map (Plate 2) of the major diggings located on the Buck and Doe Range (as well as
on the adjacent Kringle, Simpson, Meyers, and Lee Ranges).
Evidence of the earliest mining activity, presumably by the Sac and Fox Indians as well as the
earliest American miners (including Colonel Johnson), are the adits located along the west side
of the range and excavated into the side of the bluff. These adits represent the location where the
mineral crevice outcropped and where the early miner began his mining operation. Five adits are
evident along the western bluff face of the Doe and Buck Range. A large waste rock pile is
located on the down slope side of each adit. Additionally, associated with several of the adit
openings are rock-lined depressions that have been interpreted as the remains of "dugouts"
(primitive structures occupied by the miners during the early years of exploration).
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The largest of the adits, and presumably the Buck Hill Mine, stretches into the side of the hill at
least 900'. The initial 200' of the adit is a narrow, open cut 30-40' in depth. On the surface,
extending from the end of the open cut in a linear fashion along the axis of the adit, is a series of
seven shafts (each approximately 30' in depth) spaced at roughly 50-75' intervals. The east end
of the adit is represented by a deep, wide trough that extends another 350' in length.
Whereas the open cut at the beginning of the crevice appears to have been intentionally cut in
this manner, the trough on the east end represents the collapsed ceiling of the adit below.
Whitney (1866:203) implies that there were only a few feet of cap rock over this crevice and that
this area had collapsed (forming the open trench) by the 1850s. Whitney (1866:203) also implies
that the first mining was not by way of an adit at this crevice but by way of a vertical shaft.13
Although it does not appear that shafts were associated with the east end of this adit, it seems
likely that a series of deeper shafts were once located in this area and have been obliterated by
the collapse of the ceiling below. No dugout has been recognized near the mouth of this adit,
due, in part, to the extensive mining that was associated with this mine throughout the middle
nineteenth century. None-the-less, a large dugout was found on the ridge, adjacent to the east
end of the open cut and the first shaft. Although the other four adits are not as prominent as this
structure, they are clearly evident and indicative of the extensive, early mining efforts at this site.
The last episode of mining along this ridge is represented by the remains of the Blewett Mine,
which is located along the far eastern edge of the ridge. This early twentieth century mine
exploited the deeper, zinc-rich ores located in this area (See Blewett Mine).
The Buck Hill Range represents an historic mining landscape that is eligible for inclusion on the
National Register of Historic Places. The various elements of this landscape document the early
lead mining technology as well as the domestic lifestyles of the pre-Civil War miners. Future
archaeological work should entail the systematic survey of this landscape and the detailed
mapping of surface features (such as the dugouts). Dugout features represent significant
resource not documented at any other sites in Illinois and warrant preservation and/or excavation.
Reclamation efforts at this site consisted of the collapsing of the adit openings, filling of several
shaft mines, and the fencing of the open cut.
The California Diggings, also known as the Sand Prairie Diggings, is located nine miles south of
Galena in Sections 21 and 22 of Rice Township (Kett 1878:837). This region borders the
Mississippi River Valley and is known for its numerous adits (or "levels" as referred to by the
early press) running laterally into the side of the bluff. The Galena Daily Gazette (3/3/1874)
describes the region as
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Whitney (1866:203) notes that the crevice at the “Buck Lode” made “a very wide opening almost up to the
surface on the top of the ridge… A shaft three or four feet deep in the [cap rock] is pointed out as having been
opened before the first white man came to this country; but along most of the lode the cap rock has fallen in and the
crevice is open to the surface… The upper opening is about 25 feet deep in vertical height, and from 10 to 15 feet
wide, with a key-rock two or three feet in width running through the centre.”
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a long bluff range, two miles and upwards in extent,... perforated with ‘levels’
fifty feet apart, extending through the rock to a distance averaging from seventyfive to twelve hundred feet, before reaching the shining metal, if at all.
Unlike many of the other mines described in this report, the California Diggings is a mining
region and not a specific mine. The more famous of the mines located in the district include the
Little Princess, Gill and Royal Princess Mines--all early twentieth century mine operations. The
Marsden Mine is located approximately 5 miles north of the California Diggings.
According to Kett (1878:837), the New California or Sand Prairie Diggings were discovered by
an individual named Lafayette about 1852. Kett (1878:837) also makes mention that
At that point the high bluffs approach very near the river, leaving in many places
only a narrow roadway between the cliffs and the water. Here also some years
ago the work of grading for the Illinois Central Railroad, which it was then
proposed should reach Galena by that route, under the old charter, was
commenced.
Although the initial survey and grading work for the Illinois Central Railroad right-of-way may
have contributed to the discovery of the California Diggings,14 an early article in the Galena
Daily Gazette (9/21/1866) suggests that the railroad workmen found no evidence of lead during
their work.
In yet another location, Kett (1878:830) notes that the New California Mines were discovered in
1862 by a fisherman who found a crevice while prospecting. The property, apparently owned at
that time by a German widow, was thought to be worthless and had been repeatedly sold for
taxes. By 1866, this land had been converted into a successful producer of lead ore with two
men often removing 500 to 1,000 pounds of ore per day. It was predicted that this new mine
would be profitable to 100 feet (GDG 9/21/1866). Another extensive article entitled "Lead
Mines: The New California Diggings at Galena" was published by the Galena Daily Gazette in
June 1866 (GDG 6/22/1866).15 The shortage of help for the mines was illustrated by the
following which appeared in the Galena Daily Gazette in February 1866: "Wanted. A good
miner to work in the New California diggings, apply to T. J. Whitley, 163 Main Street" (GDG
2/16/1866). Cox (1914:56) notes that the California Diggings were mined "largely between the
years 1863 and 1875."
In writing about a recent visit to the "far famed California Diggings," where "more fortunes have
been lost and won than could be notched upon a stick a yard long," the Galena Daily Gazette
commented on a drift mine (The Gaffney Diggings) that they had toured to 1,200 feet that had
been cut through solid rock at a cost of $7.00 per foot and seven years time. The tour was
conducted by four miners "whose names we are not permitted to mention because of a strange
14

It is interesting to speculate on the origin of the name “California Diggings.” The name might suggest that this
mining district was discovered shortly after the exodus of miners to California in 1848.
15

Unfortunately, the copy of this article in the author’s possession is illegible. Another, more legible copy, is
needed.

54

fatality which is said to follow the publication of the names of miners in connection with the
character of their work in a newspaper" (GDG 3/3/1874). Kett (1878:837) further describes the
lead workings at the New California Diggings:
Here the miners drift horizontally into the bluffs for thousands of feet, following
the crevices or leads, taking out the mineral and wash dirt as they proceed. In the
tunnel so made, sometimes so small that the miner must almost creep, and at
others expanding into caverns several feet wide and ten to thirty feet high, a
wooden railway is laid, and the mineral and debris are brought to daylight in tubs,
or miniature cars pushed by the men. Some of these tunnels are hardly ten feet
above low water, and in very high water would be likely to be flooded. There are
several good mines or leads now being worked in that locality, but the most
extensive here, and in fact in all Jo Daviess County, is that of J. H. Burrichter,
Esq., and Capt. D. S. Harris, on the Kamphious estate, on the south side of a little
creek that pierces the bluffs at this point. This is said to be one of the largest
deposits of mineral ever discovered in the mining region. It was discovered in
January, 1875, and up to January, 1878, over 3,000,000 pounds of mineral had
been taken out, and there appears to be an almost inexhaustible quantity still
remaining.
Kett (1878:837) continues by giving a detailed description of a tour he took in 1878 through the
Burrichter and Harris Mine. As of 1878, the following mines were being worked in the New
California District: Wise Range, McKenda and Graham, Davis and Brownwell, Bernard and
Company, Lester, Sanders and Hony, Felt and Clymo, Wakefield and Company, Marble and
Young, Dye and Company, and Samuel Taylor (Kett 1878:830).
In March 1879, the Galena Daily Gazette reported Messrs. Barrichter and Harris had three
mineral bearing leads at the New California Diggings. While one of the leads proved to be very
successful the operation was closed until the fall due to anticipated high water and low market
prices (GDG 3/25/79).
Little else was newsworthy about the California Diggings throughout the late nineteenth century.
Apparently the Barrichter and Harris Mine were idle. In 1903, the Galena Daily Gazette
reported that a "very large cave" was discovered at the "old California mine on the Sand Prairie."
The cave was reported to be over 1,200 feet in length but exploration was not possible due to the
poor air quality. A shaft was being extended to the entrance of the cave and it was felt that the
prospects were good for "vast quantities of ore" (GDG 12/11/1903).
By 1904, the California Mine (which was located near the center of the California Diggings) was
owned by the Royal Mining Company of Indiana. At that time, the emphasis had shifted to zinc
ore and output was small because development work was still being carried out. The Royal
Mine was accessible by a "tunnel [or adit] running in an easterly and westerly direction" (GDG
1/14/1904). Part of the development work included dismantling a "plant" at Fairplay, Wisconsin
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and moving it to the Sand Prairie Mine to replace the old boilers there.16 The mine was
operational by May 1904 (GDG 5/11/1904).17 Bain (1906:78-79) described the recent work
efforts of the Royal Mining Company and the significance of the recent discoveries (also cited in
Cox 1914:56-57).
Two years later the California Mine at Sand Prairie stood idle, apparently due to a problem with
the company (GDG 2/12/1906). In March 1906, the Muncie Mining Company of Muncie,
Indiana had reorganized and owned an interest in "what is known as the old California Diggings"
(GDG 4/18/1906). By August 1907, the mine was evidently producing again, for it was reported
that the Royal Mine, formerly known as the California Diggings at Sand Prairie, were "again as
rich as in the days of yore" (GDG 8/12/1907). A few days later, the Galena Daily Gazette noted
that twenty men were employed at the mine (GDG 8/5/1907). In December 1914, the "mill and
all the machinery" at the Royal Princess Mine at Sand Prairie (formerly known as the "Old
California Diggings") were destroyed by fire which was suspected as being ignited by workmen
attempting to thaw frozen pipes. The loss, totaling about $28,000 may not have been covered by
insurance. At that time, the mine was owned by the Great Western Lead Manufacturing
Company (which was composed of "practically the same stockholders that own the Pitsburg
mine" (Galena Weekly Gazette 12/17/1914).18 Cox (1914:56-57) contains a photograph of the
Royal Princess Mine (See also Bain 1905:40-41; Heyl et al. 1959:180).
With the success of the Royal Mine, new interests in this area developed. In November 1910,
Mr. Michael Slattery and Mr. Sam Hughlett prepared to send men to prospect for lead and "jack"
on property near the old California mines, two and one half miles below the Galena Junction
(GDG 10/6/1910).
The California Diggings consists of an area adjacent to the bluff base road of Rice Township
which is characterized by numerous adits and shallow shaft mines. One of the smaller adits still
retains some of the wooden shoring which was placed over the entrance to the mine. Similarly,
one of the larger adits contains the remains of a narrow gauge track for mule-driven mining carts.
It is our opinion that the distinctive landscape (which was produced by early mining activity) is
eligible for the National Register of Historic Places.
The Donar Mine is located in the NE¼, NE¼, Section 27 in Township 29 North, Range 1 West
(Vinegar Hill Township).19 The mine is situated on the southern extent o a small ridge that is
flanked on the east and west by drainages associated with the Sinsiniwa River which flows three16

It is suspected that the “plant” represented the boiler from the power house and potentially the works from the
processing plant (crushers and hand-operated jigs. More sophisticated processing plants and mills were not yet in
operation in the Galena District.
17

The Galena Daily Gazette reported on the results of a court case involving the California Diggings and “verbal
mining leases” in Illinois (GDG 5/11/1904).
18

Historically, the name of the mine was variously spelled both Pittsburg and Pittsburgh.
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The Donar Mine is named after the contemporary landowners and does not refer to the historic name (which is
unknown).
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quarters of a mile west of the mine. Valley Road, the nearest public access road to the mine,
passes approximately 700’ due west. The town of Galena is located approximately four and onehalf miles southeast of the mine. During the nineteenth century, the small hamlet of Excelsior
Mills was located only three-quarters of a mile west of this site. The two prominent features of
this community were the Methodist Church and the lead smelting furnace of Richard Spensley.
The field investigation indicated that the project area had been the focus of intensive lead mining
activity. The entire ridge on which this shaft mine was located was covered with surface
diggings and shallow mine shafts indicative of pre-Civil War mining activity. Along this ridge,
little of the ground surface remained unexcavated by miners. Along the west end of the ridge,
immediately adjacent to the Donar Mine, was a stone wall which separated the intensely mined
land from adjacent pastureland. Although an occasional shallow mine shaft and surface digging
were present on the west side of this stone wall, the extent of the mining activity that had been
conducted on that side of the wall was low compared to that conducted on the east side. That
land on the west side of the stone wall was associated with the J. Dolsing farm in the early 1870s
(Warner, Higgins and Beers 1872).20
The focus of our investigations was the last episode of mining activity that had occurred at this
location. Situated between two open trenches (which were the result of a collapsed underground
passageway) was a deep shaft mine surrounded by mechanical equipment. Our work entailed the
documentation of the main mine shaft and the equipment associated with it.
The mine shaft at the Donar Mine is approximately 30’ deep (9 meters) and measures roughly 4’
by 8’ at its opening. A low plank wall surrounds the mine opening preventing material from
falling into the shaft. The upper 8’ 6” of the mine shaft has been cribbed with small logs which
continue down to bedrock. Decent into the mine may be made via a steel ladder situated along
the south wall of the shaft. The upper end of the ladder is held in place by a chain attached to the
plank wall surrounding the shaft opening.
A mobile hoisting rig lies immediately adjacent to the east side of the mine shaft. Oriented
east/west, this hoisting rig consists of a White Motor Company Truck that has been converted
into a tipple and hoist outfit. The original flatbed truck has a chain drive power train, an
aluminum block engine, hard rubber tires (with metal spokes), and an open, predominately
wooden cab. A power take-off (for a belt drive) was located on the front end of the truck
chassis. Patent dates on a fuel filter suggest a post-1916 date of manufacture for this vehicle.
The chassis of the truck measures 2’ 7” in length and is constructed with 3” x 6” steel I-beams
that are held together with cross braces and rivets. As originally constructed, the bed of the truck
measured approximately 6’ x 13’ and was overlaid with 1” x 9” planks. The cracks between the
bed planks were covered with 2” wide tin strips, which may have been installed in order to
facilitate the sliding of materials in and out of the truck. The bed was circuited by a 2” x 5”
plank whose upper and outer sides were covered by an L-shaped, metal plate pierced with holes
at 1” 6” to 1’ 8” intervals, presumably to accommodate a rail. The bed was supported from
below by 1 ¾” x 5 ½” beams set on top. As part of the truck’s conversion for mining purposes,
20

The remains of the Dolsing farmstead (consisting of the house, barn, and other outbuilding foundations) are
located immediately across the creek southeast of the Donar Mine.
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the original bed was widened by adding longer joists (while keeping the old joist in place) and
additional bed planks alongside the existing ones. In doing so, the bed was widened to 8’ 3” in
the front and 8’ 8” to the rear.21
Aside from being widened, the truck bed was also enclosed on two sides and roofed over. The
2” x 5” planks circuiting the original bed were moved outward and there the rail holes were used
to seat wall studs varying in size between 1 ½” x 2 ½” and 2” x 3 ¾”. The upper ends of the
studs were held by a 1” x 7 ½” ribbon nailed to the outer face of the studs. The north and south
walls were tied together by 1” x 7 ½” joists running perpendicular to the two ribbons. The roof
was enclosed using a variety of sawn (and in one case, split) stock, including nominal-sized 2” x
4”s, 1” planks, and tongue-and-groove flooring. The upper ends of the rafters were tied together
with a 1” x 6” ridge board, while the lower ends were cut off flush to the ribbons and nailed to
the studs. The variety of stock used in the construction of the truck enclosure, some of which
was obviously reused, suggests a very utilitarian, and perhaps non-permanent, use. The exterior
of the east and west walls of the truck enclosure are covered with this (approximately onesixteenth of an inch) galvanized steel sheets that measure roughly 2’ 2” in height. The sheets are
riveted together, and the seams between them are soldered. The roof is covered with corrugated
steel roofing that overlays widely spaced, ¾” x 6” – 8” sheathing. The total length of the truck
enclosure is 16’ 11”, a distance that covers the truck bed, as well as the “cab” of the truck. The
interior ceiling height of the enclosure, measuring from the truck bed to the bottom of the ridge
board, is 9” 6”.
The bed of the truck had been widened to facilitate the mounting of a large drum hoist or winch,
a drive shaft and clutch with two power take-offs (one to the winch, the other unused), a gasoline
(?) engine, and an overhead boon system. The engine is mounted over the gas tank and required
the removal of the truck’s bench seat. The overhead boon system is mounted on steel pipes that
had been fixed to the truck chassis. Additional bracing for the overhead boon has been tied into
the truck frame and required the removal of the truck’s engine cover.
Extending of the west end of the truck enclosure is a shed roof, which rises from north to south
and covers the shaft opening. This shed roof extends approximately 5’ 6” to 6” beyond the truck
enclosure and is supported by several unhewn poles which were set into the ground. Another
roof (presumably shed) once extended off the north side of the truck enclosure and, similarly,
was supported by unhewn poles. The latter roof has long since collapsed, through the support
poles are still in place, as is a portion of one of the rafters. The poles are situated long a stone
retaining wall that serves to create a terrace around the mine shaft. The collapsed roof served in
part to protect a steam engine that is till in place and is believed to have been the power source
for extracting ore from the mine prior to the installation of the gasoline engine in the truck. A
plate attached to the steam engine notes its manufacture by the Sullivan Machinery Company,
based in Chicago, Illinois and Clairmont, New Hampshire, and indicates it to be “CLASS WG3”
with a piston “SIZE 8x10.” The steam engine rests on a wheeled chassis—a feature which
21

The irregularity in width between the front and rear of the truck bed may have been effected after the initial
conversion. While the south wall is closely aligned to the truck frame, the west end of the wall appears to have been
moved outward—an alteration perhaps necessary to accommodate the drive shafts for the equipment inside.
However, it is also possible that this does not reflect a later alteration, but simply shows the hasty, low cost, quality
of construction put into enclosing the truck bed.
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would have facilitated its movement from one mine to the next. A riveted water tank or boiler
believed to be associated with the steam engine is located a short distance to the northwest.
Based on out limited information, the mobile rig found at the Donar Mine probably was in use
during the 1920s through 1940s period. This rig would have been used by a small mining
operation and was designed to be moved from mine to mine. During this period, miners such as
the Gill Brothers often acquired mining rights to an existing, abandoned mine and removed the
lead/zinc ore from the support pillars which had been left intact to support the overhead roof of
the mine. Once these had been removed, the mines were no longer safe to enter and often
collapsed. Although this mining technique produced a substantial amount of ore with little
investment, it foreclosed that opportunity to continue mining in these shafts. A mobile mining
rig such as that found at the Donar Mine would have been ideal for such a mining operation. The
Donar Mine, particularly the equipment at the site, is significant to our understanding of the
mining industry during the early to middle twentieth century and is eligible for the National
Register of Historic Places.
The area along the bluff base road in this district contains numerous adits and small shafts. One
of the smaller adits still retained some of the wooden shoring over the entrance. One of the
larger adits contained the remains of a narrow gauge track for mule driven (?) mining carts. The
work in this area consisted of sealing many of the adits and filling several shafts.
The Fox River Valley Mine is located in the NW¼, NE¼, Section 25 (Vinegar Hill Township)
approximately 4 miles north of Galena. As early as February 1872 William Maher of Vinegar
Hill and Peter Raw of Council Hill struck "a paying lode on the land of Martin Feehan of
Vinegar Hill." It was estimated that an average of 1,500 pounds was being extracted per day
(GDG 2/17/1872). The Fox River Valley Mine was opened for a brief period in 1905 on the
Martin Feehan farm. At that time, this mine was operated by the Fox River Valley Lead and
Zinc Mining Company which was based in Elgin, Illinois. The Galena Daily Gazette noted that
work was progressing well at the new plant and that a Mr. Fred Avery was the general
superintendent. Avery was from the Joplin District and was touted as an "expert miner" (GDG
3/12/1904; Bain 1905:39). An extensive article on the Fox River Valley Mine was presented in
the March 6, 1905 issue of the Galena Daily Gazette. A similar article was presented in the
Janesville Daily Gazette (28 February 1905). Both articles are detailed accounts of the turn-ofthe-century modern mechanized mine, and contain both exterior and interior images of the
workings of the mine (including exterior view of the Boiler Room and Shaft House, and interior
views of the engines, pumps, and hoisting equipment).
A single deep shaft was filled at this site. Although informed that no foundations were present at
this site, several foundations were noted by Mid-State Associates. Unfortunately, detailed
mapping was not conducted. Based on the detailed historical description of this mine, future
research focused on mapping the surface deposits would be relevant (should they have survived
the recent abatement activity).
The Hartwig Mine is located in the Galena Subdistrict in the NW¼, Section 1 (Rawlins
Township) approximately two miles north of Galena and in close proximity to the Oldenburg
Mine. This mine was initially operated by the Hickory Hill Mining Company (Inventory of Non-
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Coal Mines in Illinois n.d.:145). Little else is known about this early twentieth century mine.
Two shafts and four air vent pipes were encountered during the survey. Although no foundations
were located at this site, distinctive waste rock piles situated downslope of the shaft were noted.
The Heller-Spillane Group is located off Meridian Road in the NW¼, NE¼, Section 25
(Vinegar Hill Township) immediately south of the Fox River Valley Mine. Located in the
immediate area were 19 boreholes, a single open shaft, one adit, and a large sinkhole. The
boreholes were approximately 200' in depth.
Although foundation ruins are located
approximately 250' west of the project area (and not to be impacted by the construction activity),
no foundations were noted around any of these landscape features. No further research was
conducted at this site. The historic name of this mine is not known.
The Hughlett/Gray Mine is located in the Galena Subdistrict in the NE¼, NW¼, Section 21
(Vinegar Hill Township) approximately 2.5 miles north of Galena. This mine is situated in close
proximity to both the North and South Unity Mines.
As early as 1912, the Vinegar Hill Mining Company was prospecting on the Hughlett and Gray
property (GWG 9/12/12). According to Heyl et al. (1959:184), this ore body was discovered
during drilling by the Vinegar Hill Mining Company in 1919. Mining operations were begun in
1919 by the Vinegar Hill Mining Company which continued operations until the end of 1921
when the mine was closed. The mine was reopened by the Gill Brothers Mining Company
between February 1941 and February 1943. The Gill Brothers were notorious for robbing the
pillars in the mines (which supported the ceiling) thus making the mines no longer safe for
further mining. The mine yielded approximately 350,000 tons of ore during its existence (Heyl
et al. 1959:184).
A single, slumped shaft (approximately 9' by 13' in size) is present at this site. Numerous
concrete foundations are present but have been partially destroyed by grading activity. Several
large piers represent remains of the tipple. A badly disturbed set of concrete foundations (16' by
18' in size) lie immediately east of the shaft. It appears that these foundations extended an
unknown distance to the north but were destroyed by the grading activity. The remains of a
large, rectangular building (approximately 18'9" by 40' in size) were located immediately south
of these foundations. This set of foundations probably represents the remains of the processing
plant. Although difficult to determine with certainty, the two sets of foundations do not appear
to represent the same episode of construction, suggesting that the Vinegar Hill Mining Company
may have added the processing plant sometime after the initial opening of the mine.
Additionally, there are numerous (approximately 46), older shafts and/or "diggings" within the
immediate area of this mine which are indicative of the nineteenth century mining activity at this
location. A very large and prominent waste rock pile is associated with this site. No tailings are
located at this site.
The Lost Battalion Mine is located in the SE¼, NE¼, SE¼ Section 11 (East Galena Township)
approximately 3 miles northeast of Galena. Little is known about the history of this mine. A
single shaft, approximately 50' in depth, was filled. No foundations were encountered during the
survey of this property.
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The Marsden Mine, also known as the Peru Mine, the Black Jack Mine, and the Marsden Black
Jack Mine, is located in the NE¼, Section 4 (Rice Township) approximately four miles south of
Galena. The Marsden Mine, which is a well-documented mine with many published accounts
(see Kett 1878, Chamberlain 1882:477-78, Bain 1905:41-43, Cox 1914:51-54, Willman and
Herbert 1946), was one of the more significant (largest and most productive) mines in the
Wisconsin-Illinois-Iowa mining district. Heyl et al. (1959) notes that the mine produced nearly
2,000,000 tons of zinc and lead ore.
According to Kett (1878:842), this mine was discovered by Stephen Marsden, a local dairy
farmer, in 1854.22 Kett (1878:842-843) describes Marsden's discovery of the mine while in the
process of constructing a milk house.
In March 1854, the celebrated Marsden Mine was discovered by Stephen
Marsden, about four miles south of Galena. The spring on the farm at the foot of
the hill, in a ravine, had become choked up and for some distance around, it was
boggy; the water was unfit for use, and the place was unhealthy. Mr. Marsden
determined to drain it. In digging the drain he found "float" mineral, and when he
reached the spring he struck a large mass, indicating a lead. For twelve hours the
water ran off through the drain, perfectly black. He then followed the lead about
20 feet into the hill and discovered a cave 20 or 30 feet in diameter from which
the water had been drained, and accounted for its color. The cave contained a
large amount of mineral blende and pyrites, the cogs, or cubes of lead and
formations of blende being coated in some instances to the thickness of half and
inch with beautiful crystallized sulphuret of iron. From this another vein led to an
immense deposit in circular form, in some places fifty yards wide, and from the
inner edge of this circle it was found that the mineral "fell off," on an angle of
about 45 degrees. From the cave to the "pitch" is a distance of about 75 yards.
Marsden soon began the exploitation of this mineral resource, and in April 1861, authorities
estimated that twenty thousand pounds of mineral per day could be taken from the "Marsden and
Hughlett Load" for the next fourteen days (GWNG 4/15/1861). By June of that year, the
excavations had reached 75 feet below the surface and a newly devised steam pumping system
had been installed. According to the Galena Weekly Northwestern Gazette
the water is strong and a heavy body of it is being thrown off continuously by a
Steam Engine and Pumping apparatus, the invention of a very ingenious
mechanic, Mr. John Westwick, of this city (GWNG 6/25/1861).
The April 1862 issue of the Galena Weekly Northwestern Gazette was the first reference to the
Marsden and Hughlett Mine. As the article suggests, the Marsden and Hughlett partnership was
22

Later sources suggest that it was James Foreman, an employee of Stephen Marsden that actually discovered the
Marsden Mine while cleaning the spring (GWG 1/2/1913). The Galena Weekly Gazette (10/17/1879) reported that
Marsden discovered the mine in 1852 or 1853. Stephen Marsden was born in Derbyshire, England in December
1810. He immigrated to the United States and settled in Pennsylvania as a young man. In 1831, Marsden migrated
to Galena (GWG 10/17/1879).
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formed to mechanize and intensify mining operations at this location. Hughlett was a wellestablished lead smelter that had the economic wherewithal to accomplish the mechanization of
this mine.
In February 1866 the sale of the Marsden diggings was announced. At that time, the Galena
Daily Gazette reported that unnamed "parties from the east" with "capital of $1,000,000 to be
incorporated under the laws of the State of New York" had purchased the mine from Stephen
Marsden. The sale included "the mineral lode with 163 acres of ground on which it is situated,
all the buildings and improvements, the steam engine for pumping the water from the mines,
mining tools, etc." At this time, the newspaper noted that the company planned on initially
hiring fifty men with the intention of hiring over 150 men as soon as conditions allowed. The
eastern capitalists were intent on "thoroughly test[ing] the experiment of deep mining.” Captain
William Carnsew, a native of the mining district of Cornwall, England, was hired as
superintendent of the mine. Prior to this, Carnsew had been superintendent of a copper mining
company at Lake Superior for sixteen years (GDG 2/16/1866).
In March 1866, it was announced that the name of the newly formed company was to be named
the New England and Galena Mining and Manufacturing Company and that the new company
officers were Messrs I. W. Springfield, John H. Fuller, T. A. Green, Egbert Goernsey, and L.
Dow (GDG 3/3/1866). Green was the local attorney that brought the property to the attention of
the eastern capitalists.23 This arrangement was short lived, however, for by 1869 Marsden had
regained control of the mine and was operating it himself. Apparently, the New England and
Galena Mining and Manufacturing Company had failed to meet their payments (GWG 10/17/79).
In July 1869, Stephen Marsden had sold 700,000 pounds of blackjack to the LaSalle Zinc
Company. According to the Galena Daily Gazette, this was the largest sale of blackjack that had
ever been made by one man in the region. Marsden's success kept the roads busy with thirteen
teams running 50,000 pounds of ore per day to the railroad depot at Galena (GDG 7/27/1869).
Based on a follow-up article by the Galena Daily Gazette (9/25/1869), which states that "the
Marsden Diggings... were worked several years ago" implies that Marsden was not working the
mines at this time, only shipping the stockpiled blackjack ore that originally had been discarded
as waste.24 The newspaper article continues
In working the mine, hundreds of tons of blackjack were thrown out, which at that
time was worthless, because there was no furnace in the country to work it up into
zinc... In course of time, a furnace was built at St. Louis, for manufacturing zinc
from blackjack, and later one was established at La Salle. Here then was another
snug little fortune for Mr. Marsden in the huge piles of zinc mineral which lay
around his diggings, and which was once considered about as valuable as so much
dirt. Last spring he set about the work of overhauling the rocks and dirt and
separating out the blackjack. As a result of his season's labor he has procured six
hundred tons of this zinc mineral, worth $18 per ton, or $7,800 in all; and yet not
more than one half of the amount thrown out has been gathered up. Besides this,
23

The article continues by giving extensive biographical information on several of the eastern capitalists.
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Kett (1878:842) substantiates this when he notes that the mine was in operation from 1854 until 1868.
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be it remembered that there are probably untold thousands of tons of this mineral
yet undeveloped in the cave below.25
In 1877, Marsden again sold his mine, this time to the Illinois Zinc Company of Peru, Illinois.26
Due to the company's location in La Salle County, the mine came to be called the Peru Mine. In
February 1879, the Galena Weekly Gazette carried a lengthy article on the Peru Mine (GWG
2/2/1879).27 Kett (1878:842) noted that
In January 1877, Mr. Marsden sold the mine to the Illinois Zinc Company of
Peru, for $20,000, by whom it is now extensively worked under the skillful
superintendence of Mr. August Pein.
About $15,000 worth of machinery has been put into operation including an aircompressing machine for operating the drills. The miners have reached a depth of
about 90 feet, and are still working downward on the inclined plane of about 45
degrees. The ore here is mixed with lead which must be separated from it before
smelting, but the further down they go the less lead is found. The ore is worth
about $16 per ton, and is shipped by railroad to the company's factory, in Peru,
Ill., to be smelted. It yields about 45 per cent pure zinc. Eighty men are
constantly employed producing about 120 tons or ore per week. Galena,
blackjack, pyrites, spar, etc., are found in wonderful combinations in this mine.
Immense quantities of sulphuret of iron are raised and thrown away, as the blende
was until within ten years. It is more than probable that this now worthless
mineral will be utilized in the coming future and become valuable. The finest
cabinet specimens of mineral, blackjack, pyrites, and spar, and other strange and
beautiful combinations, ever found in this country have been obtained from the
Marsden mine.
Kett (1878:842) further notes that
This mine has yielded probably 8,000,000 pounds of mineral, and has worked
from [1854] until 1868. Large quantities of blende had been raised and thrown
away as worthless, but about this time it was found to be valuable. Mr. Marsden
sold the first "black-jack" from this mine for $12 per ton. Since that time he
worked it for blende principally, taking out immense quantities and shipping it to
La Salle.

25

This article goes on by asking the question, “Why does not some enterprising capitalist establish a zinc
manufactory in the neighborhood of Galena?” After weighing some discussion, the author notes that “Doubtless, a
zinc manufactory will be established here at no distant day. It is only a question of time.” In a latter article, the
newspaper asks the same question, but goes on to explain that the zinc smelters need coal as a fuel (GWG 2/7/1879).
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After selling the mine, Marsden “retired to private life, having acquired a competency.” In October 1879, at the
age of 69, Stephen Marsden died (Galena Weekly Gazette 10/17/1879.)
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The Galena Weekly Gazette (10/17/1879) states that the mine was sold in 1875.
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By 1879 the road from the Blackjack Mine to Galena was receiving heavy traffic. Four to six
teams were making two trips to the train depot per day hauling three to four thousand pounds of
jack per load (totaling 250-300 tons per month). These trips were made more difficult because
of the unimproved road which was the only route that could be taken to the depot. As a result,
the Peru Mine undertook the task of constructing a macadamized road from their mine to Galena
and had made it to "Mr. Von Kettle's residence" by February 1879 (GWG 2/7/1879).28
By 1879 the Peru Mine was utilizing two boilers and a large engine to pump water out of the
mines, run the wash house machinery, and hoist the ore from the company's five shafts. An air
compressor operated two drills that "put human muscle at a discount" and were capable of
drilling a 1 1/2-inch hole one foot deep in five minutes. Two more boilers would were soon to
be added for steam power (GWG 4/18/1879). One foreman worked overseeing the miners on
each of two shifts and a total of eighty hands were employed. One of the foremen, who was
escorting the newspaper reporter on a tour of the mine, boasted that he could, and did, lead them
out of the mine blindfolded (GWG 2/7/1879).
The year 1879 was an eventful year for the Peru Mining Company. In March of that year, a fire
at the Peru Mine destroyed the changing house. The changing house was "quite a large frame
one-story building and used by miners to change their clothing and eat in. A nearby dwelling
house (occupied by a Mr. Morris), the wash house, and the engine house were not damaged
(GDG 3/15/1879). In July 1879, the company hired the firm of "Palmer and Reed" to excavate
an air hole to the depth of 130 feet and soon would begin "prospecting for mineral at a depth far
below where any mining heretofore [has] been done in this region" (GWG 7/11/1879). In
November 1879, during a visit to Galena, President Ulysses Grant went out to the Peru Mine
with Captain August Estey (GDG 11/10/1879).
In 1882 the Peru Mine entered into an agreement with a Nashville, Tennessee manufacturer to
purchase their sulfur ore, which had previously been considered waste, for use in the
manufacture of fertilizer. On November 3, 1882, eight rail car loads were shipped (GWG
11/3/1882).
In March 1883, the Peru Mine superintendent (a Mr. Klais?) received a telegram from the home
office at Peru ordering him to close the mine immediately. The shut down apparently was due to
the flooding of the furnaces; at the time, the management expected the shut down to last three to
four weeks. As a result, 110 men were laid off immediately. It is not known for how long the
shut down lasted (GWG 3/2/1883). The mine experienced another shut down a year later, this
time due to the installation of a new and more powerful pump. Apparently the old pumps had
been inadequate and were causing delays in the mine.29 It was anticipated that 100 men would
be employed after operations resumed (GWG 5/30/1884).
It is doubtful if the mine ever reopened under this management. Little news was reported about
the Peru Mine during the remainder of the late nineteenth century. The Galena Daily Gazette
28

The Galena Daily Gazette (8/12/1907) contains another article about the significance of the paving of the
Blackjack Road.
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It is interesting to wonder if the old pumps were the originals that were installed by Westwick in 1861.
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(9/4/1905) noted that the Peru Mine was closed "some fifteen years ago [circa 1890]... but since
that time has been worked at two or three different periods."
In January 1900, the Galena Daily Gazette reported that the Old Peru Mine or Blackjack
Diggings had been purchased by a group of investors from Wisconsin and Chicago, and that the
mine soon was to be reopened.30 The arrangements had been made by Galenian, R. Barnett, and
the company had immediately ordered "a very large new boiler" (GDG 1/20/1900, 1/24/1900,
1/26/1900).
The new, seven-ton boiler arrived in March from Chicago. A special rig was needed to haul the
boiler from the Galena depot to the mine. The task of moving this large piece of equipment was
assigned to the firm of Slattery and Company. The sixty-five horsepower boiler was needed to
power a duplex (or backup) pump that could raise one thousand gallons of water per minute.
The newspaper noted at this time that the mine was to be named the "Marsden Blackjack Mine"
in honor of Stephen Marsden who had been responsible for the early development of the mine
and who had died in 1879 (GDG 3/12/1900, 3/14/1900, 3/15/1900, 8/12/1907).
By May 1900, the new pump was in operation at the Blackjack Mine. The pumps were so
powerful that some area farmers were concerned about what the pumps would do to their wells.
The newspaper however concluded that their wells were at a level even with the Mississippi so
the supply was inexhaustible (GDG 5/10/1900). In August 1903, the water was still causing
problems, another pump had been installed, and mining had reached depths of 184 feet which,
they claimed, were "equivalent to 300 feet at Platteville as this is lower ground.” Additionally, a
mill--one of the earliest in the region-- was being installed at the Blackjack Mine to process the
tailings "from the old dump" (GDG 8/10/1903, 8/24/1903).
Apparently, these operations were not overly successful in part due to the ever-present ground
water. In September 1905, the local newspaper reported that the Blackjack Mine had once again
been sold. At this time, the new investors were Messrs W. W. Gill, Dr. Philip Fox, C. M. Dow
(all of Madison) and Thomas H. Gill, James Hutton, Jackson Reuter (all of Milwaukee). These
men were involved with many other local mines. The same article noted that the equipment at
the mine included three boilers (one of which was practically new), two stationary engines, and a
good mill. Representatives from the new company stated that "a battery of new pumps will be
installed and the company is confident the water will be controlled." Additionally, the Chicago
Great Western Railroad had conducted a survey of lands leading to the mine, and were "in all
probability" going to construct a spur to the Blackjack Mine.31 At this time, the new company
also purchased the adjacent 60 acres (the Ben Kipp land) on which were located the three mine
shafts of the Galena Lead and Zinc Mining Company. Although these shafts also were plagued
by water problems, due to their proximity to the Blackjack Mine, these mines "were drained and
pumps unnecessary" when the Blackjack Mine was in operation (GDG 9/4/1905).
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Unfortunately, the copy of the Galena Daily Gazette (1/20/1900) that contains this article is mostly illegible. A
better copy is needed. A later newspaper article noted that it was the Tweedy Brothers from Milwaukee who had
leased the mine (GWG 1/2/1913).
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Two years later, the spur had not been constructed and although many were arguing for its constructions, the costs
were apparently too high (GDG 8/12/1907).
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But the water in the mines, apparently, was too much for even the experienced Wisconsin
"capitalists" to handle. In 1906, the mine was shut down until new pumps, which took three
months to arrive, could be installed. Unfortunately, the shut down coincided with the "Economic
Panic of 1906" and the firm was not able to meet their payroll. In November 1906, the mine was
closed for an indefinite period of time (GWG 1/2/1913). The Galena Daily Gazette stated that
there is no question but that an immense amount of money is necessary to put the
mine in operation and make it a paying proposition. Like many of the best mines
in the Illinois-Wisconsin district, the Black Jack mine has a strong flow of water.
This water must be overcome with powerful machinery. The pumps must be kept
going all the time and to successfully insure this it would be necessary to have a
double equipment, either of which would be able to cope with the strong flow of
water. Practical miners who have worked in the mine know that the ore is there.
It is only a matter of securing sufficient capital to equip the mine so that it can be
taken out (GDG 10/6/1910).
Although the underground mining operation was closed, the ore milling operation above ground
was to continue for a short time. In early 1907, the mill at the mine was put back into operation
to process the previously discarded dirt. At this time, the mine employed fifty men at the mill
(GDG 5/27/1907, 1/2/1913). In 1907, the "Blackjack Road" was still receiving heavy traffic.
Fourteen teams were making two trips per day from the mine to the depot at Galena.
For years the road was repaired with dirt from the mines that in those days would
be put through the mill and would yield a good percentage of blackjack material.
After a shower a traveler on this road cannot help but notice the glistening ore all
along the highway. "If this dirt was now taken off the road and put through the
mill, it would yield a handsome profit," said one who knows... (GDG 8/12/1907).
The September 21, 1911 issue of the Galena Weekly Gazette reported that the Blackjack Mine
was "still dormant" (GWG 9/21/1911). Yet another newspaper article noted that the Blackjack
Mine "has lain idle for the past five or six years except at odd times when the water was pumped
out for a prospective buyer." It was added that "the place has taken on a dilapidated appearance
and the machinery has rusted to a small extent" (GWG 10/3/1912).
In early January 1913, the Galena Weekly Gazette reported that Thomas Gill had sold the
Blackjack Mine to the Mineral Point Zinc Company for the sum of $150,000 (GWG 1/2/1913).
Since the dewatering of the Blackjack Mine meant that the surrounding water table would be
lowered, this was good news to many surrounding miners who worked their mines when the
Blackjack pumps were operating. As the newspaper reported, "With the reopening of this
property, there will undoubtedly be many other mines opened again in the near future." Soon
after purchase, arrangements were made by the new owners to install electrical motors and
generators (GWG 1/16/1913).
The spring of 1913 witnessed a flurry of activity around the Blackjack Mine. In July 1913, the
local newspaper reported that there were six new buildings at the Blackjack Mine with six more
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under construction and that the new pumps had been installed. Two 20-inch pumps with 18-inch
working barrels were installed and powered by a 75-horsepower electric motor. The pumps'
capacity was about 2,300 gallons per minute. Prior to this time, a Corlis 250-horsepower steam
engine had powered the pumping operation. Additionally, individual electric motors had been
installed to power each hoist, fire pump, compressor, blower, and the mill (GWG 7/31/1913,
7/24/1913). Electric power was supplied to the Mineral Point Zinc Company by the Interstate
Light and Power Company and the Mineral Point Public Service Company. By 1915, the
monthly electric bill was nearly $10,000.
At this time, the office of the Mineral Point Zinc Company was relocated to Galena where they
occupied eight rooms in the downtown Coatsworth building. From this location, they managed
five mines in the Illinois and Wisconsin district: The Kennedy Mine, Hazel Green; Blackjack
Mine; Fox Mine, Benton; Cooper Mine, Livingston; and the Highland Mine (GWG 8/21/1913).
By the middle of August 1913, the water had been pumped from the Blackjack Mine and it was
back in operation. When the Blackjack began pumping, the nearby Pittsburg also started
pumping and together they were able keep the water level down (GWG 8/8/1913). Evidently the
water level at the Blackjack mine soon was under control. In December 1913, the local
newspaper reported that only enough water was being pumped as was needed to operate the mill,
a sign that the mining operations may have come to a halt, potentially foreshadowing future
events (GWG 12/11/1913).
One of the first items of business for the new company was to secure a better road into Galena.
In December 1913, a community meeting was held on the topic of constructing a hard road
between Galena and the Blackjack Mine and several interested parties made financial
commitments to the project. The Mineral Point Zinc Company committed between $500 and
$1,000; the Pittsburg Mining Company committed the same; the farmers of Rice Township
committed $550 and labor; the Galena Commercial Club committed $500; and the road
commissioners of East Galena Township also made an undisclosed commitment. A committee
was appointed which included Thomas Harney, Mr. Smith (the superintendent of the Blackjack
Mine), Elmer Muchow and Albert Williams (both of the Pittsburg Mine), and Mr. Frank (a
former road commissioner) (GWG 12/25/1913).
Road work was scheduled to begin in January with two crews. Plans called for both crews to
begin at "the top of Cleary's hill" with one crew working north into town and the other working
south. The road construction was under the direction of J. D. Bennett, of Mineral Point, who
"has had considerable experience in the making of hard roads." During a meeting he advised the
construction of a nine foot-rock road instead of the twelve-foot road he had earlier advised
(GWG 1/1/1914).
Those interested in constructing a hard road organized themselves into the Blackjack Hard Road
Association. In an article in the January 15, 1914 Galena Weekly Gazette, the Association stated
that they did not have the means to construct a road of the same quality as a state road but added
that "it is going to be the first hard road to be built in this county." In defense of their joint effort
with the mining companies to construct the road, the Association stated that
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Some say the mines cause the roads to be torn up, let them build them. Say good
people, are the mines in this locality a detriment to the locality or not. Look at the
laboring men they employ, go to the merchants they deal with and see if they are
spending any money. The more industries we can get about us the better (GWG
1/15/1914).
A rock quarry was opened at Joseph Whitam's to supply material for the road and by January
15th, 540 loads of "macadamizing material" had been hauled. While work was ongoing, the
Blackjack Hard Road Association was continuing to raise money to complete the project (GWG
1/15/1914).
Sometime in 1913, the New Jersey Zinc Company purchased the Blackjack Mine for the sum of
$250,000, "and have since brought the cost of the investment to $360,000 by improvements and
buildings" (Roush 1914:792). Officials from the New Jersey Zinc Company visited Galena and
their new mines (including the Blackjack and Kennedy mines) in May 1914 in a caravan of ten
automobiles (GWG 5/28/1914). The Mineral Point Zinc Company continued to manage the
properties for their New Jersey parent company. At this time, there were over 500 employees on
the company's payroll which totaled over $40,000. Of these 500 employees, 85 were employed
at the Blackjack Mine.
Apparently, one of the tenants of the new management was that satisfied workmen were its best
assets. Over 100 cottages were furnished to employees, change houses maintained with hot and
cold shower baths and individual steel lockers among the fixtures (GWG 11/25/1915). By this
time, many of the miners were non-local, eastern Europeans (particularly Bulgarians).32 A
photograph of the Blackjack Mine is featured with other important Galena landmarks in an
article entitled "As You "See Illinois First" Look Well into the History of Old Galena Whence
Big Men Have Come" (GWG 9/16/1915).
As with much of the district, the pre-World War I years were prosperous ones for the mining
companies. The Galena Weekly Gazette noted that the "Blackjack mine covered itself with glory
last week rushing ten cars of ore to Mineral Point for separator treatment, 430 tons. This
shipment is more nearly in keeping with the promise held out for this mine in time it would be a
heavy producer" (GWG 10/28/1915). In February 1919, a crevice of lead and zinc ore measuring
40 feet by 5 feet high was found at the Blackjack Mine. The area was "lined throughout with
exceedingly beautiful and massive crystals of galena, sphalerite, and calcite, or as the miners put
it, with cog material, jack and tiff." At that time, plans were being made to crate the largest
specimen and send it to the Mineral Point Zinc Company's main office (GWG 2/13/1919). The
Blackjack Mine continued to operate on a relatively large scale until March 1, 1927 (Heyl et al.
1959:178).
The Blackjack Mine was opened again in 1951 operating for only a short time prior to closing in
1952. The Inventory of Non-Coal Mines in Illinois (n.d.) suggests that the Blackjack Mine
reopened at some later date, closing for the last time in 1968.
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On January 20th, the Galena Weekly Gazette reported a robbery at the Blackjack Mine. Either $185 or $240 was
stolen from a Bulgarian miner (GWG 1/20/1916).
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In 1995, the main shaft at the site slumped open creating a massive sinkhole. Emergency
measures resulted in the filling of this sinkhole with the remaining waste rock piles that were
located at this site. Prior to this work, the site was inspected for sign of intact foundation
remains. At this time, although a few foundation remnants were observed, it was clear that they
had been badly disturbed by earth moving activities. Additionally, since a detailed Sanborn
Company fire insurance map was present, as well as several historic photographs of this mine, no
mapping was conducted at this site.
The North Unity Mine is located in the E1/2, fractional Section 16 (Vinegar Hill Township)
approximately 6 miles north of Galena and only one-quarter mile south of the Illinois-Wisconsin
border33. The ore body associated with North Unity Mine also is mined by the Northwestern,
Vinegar Hill, South Unity, and the Hughlett and Gray mines.
This ore body was discovered by the Vinegar Hill Mining Company in 1913 through the efforts
of their prospect drilling operations. After having been in operation for thirty days, the North
Unity Mine was shipping one car of ore daily (GWG 1/14/1914). According to Roush
(1915:791), a mill was constructed at this mine in 1914. Another run of ore was discovered in
early 1916 by Andrew Elwood (GWG 3/2/1916). A third find, "one of the biggest strikes in the
history of the lead mines," was made three years later, in May 1919, by the Vinegar Hill Mining
Company (GWG 5/29/1919). At some unknown date, the mine closed. A 100-ton jig mill had
been constructed at the mine which produced approximately 305,000 tons of ore during its
existence (Heyl et al. 1959:184).
During the period May 1942 to May 1943, the mine was reopened by the Gill Brothers Mining
Company which conducted robbing and stoping operations. Further robbing and stoping was
conducted by the Big Six Mining Company between April 1945 and September 1947. The North
Unity Mine may have reopened for a short while in 1952.
Extensive structural foundations are present at the North Unity Mine. The deep, slumped shaft
(over 200 feet in depth) is present as well as large waste rock and tailing piles. A single burned
hoist tower truss was still present at the site. Nearby scorched trees indicate that the hoist tower
and other buildings were destroyed by fire within the past 20 years. The foundations, which
have a high degree of integrity were mapped and document the hoist tower, processing plant and
jig mill. The foundations of the processing plant, which probably represents the remains of the
100-ton jig mill present at the site during the second decade of the twentieth century, consists of
two lines of concrete piers that form the basis of a structure 16'9" wide by over 110' long.
The other foundation remains probably represent the remains of a flotation processing plant,
potentially constructed as late as the 1950s. The remains of a large frame building, attached to
the hoist house, contain the remains of 36 frame compartments that appear to be the bases of
flotation tanks. This building measured approximately 26' by 88' in length. These wooden tanks
vary in width averaging 2'8", 3'0" and 3'4" in width. Concrete piers located in the south end of
the building appear to represent the remains of the power plant and machinery. Several concrete
piers located along the north end of the building probably represents supports for a bucket
conveyor system needed to move the processed tailings. A concrete watering trough and several
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This mine is also known as the Desoto Mine.
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additional concrete piers are located along the rear (east) side of the building.
The Northwestern Mine is located in the SE¼, SE¼, NW¼, section 22 (Council Hill Township)
approximately 0.5 miles from the Illinois-Wisconsin state line and 5 miles north of Galena. This
mine is situated near Day Siding, a small spur along the Illinois Central Railroad line.
This ore body was discovered during the winter of 1903-04 by the Northwestern Lead-Zinc
Company. As Heyl et al. (1959:184) states, the presence of a well equipped jig mill and
relatively long life suggests that this mine was fairly successful. The first shaft (which was 92feet in depth) was opened in early 1904 and remained in operation until 1907. In that year a
second 121-foot deep shaft was opened further east which remained open until sometime after
1913. A "well equipped jig mill" (which produced approximately 100,000 to 150,000 tons of
ore) was constructed at this mine (Heyl et al. 1959:184).
According to the Galena Weekly Gazette, the Northwestern Mine "had a varied history of ups
and downs, mostly downs" (GWG 4/25/1912). In October 1911, after having been idle for about
one year and on the verge of bankruptcy, the mill at the Northwestern Mine resumed operations
with ten-hour shifts. Prior to its resumption, the mill was "completely remodeled making it
practically a new mill. It is as nearly modern as possible and is one of the best in this section."
Production was estimated at 18 tons of zinc ore and 1.5 tons of lead ore per day (GWG
4/4/1912). By March 1912, twenty-five miners and a night shift of drillers had been employed
(GWG 4/25/1912). In 1912, the local newspaper noted that Dr. J. G. Sinclair was president of
the Northwestern Zinc Company and part owner of the mine, William Smith was employed as
millman, Mr. DeGraff was in charge of the underground work, and Mr. Thompson was the mine
superintendent (GWG 4/4/1912). By August 1912, thirty men were employed at the
Northwestern Mine "at Days Siding" and the mine was making enough money to pay $8,500
towards a mortgage (GWG 8/8/1912). By October of that year, the mine was operating both a
day and night shift (GWG 10/3/1912).
In October 1912, probably in response to the success of the Northwestern Mine, the Vinegar Hill
Mining Company leased the property adjoining the Northwestern Mine with plans to prospect
(GWG 10/31/1912). A short time later, the Northwestern Mine encountered a large body of zinc
ore and the company was "continuing to make improvements" (GWG 11/14/1912).
In December 1912, the Northwestern Zinc Company president Dr. J. G. Sinclair conducted a tour
of the Northwestern Mine to highlight its improvements. The mine, which "had never had an
extra means of escape in case of accident or fire except the hoist shaft," was equipped with a
shaft that had been "cribbed in and provided with zigzag ladders" to facilitate escape, if needed.
Sinclair also addressed the comforts of the company's miners. At that time, the aboveground
mine buildings were being equipped with steam heat piped from the exhaust of the "large"
boilers to "eliminate the suffering and inconvenience caused last winter by the cold.” A
combination office (with three living rooms) and a three-room cottage (for the superintendent)
also were being constructed. The interior of the existing boarding house also was being
improved with the addition of "beaver board" wall lining throughout (GWG 12/12/1912).34
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“Beaver Board” is a pressed gypsum sheet similar to modern drywall. It was one of the first substitutes for plaster
wall construction and was first marketed during the early twentieth century.
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At the same time, production improvements included a new tailings elevator, a new 100-ton
hopper at the hoist, the moving of the grizzly up to the hoist, and a new 5,000-pound car "for
carrying from the new hopper to the large hopper at the mill." Additionally, a new "A. No. 1
pump on a cement foundation" replaced the three pumps that had been used previously used to
dewater the mine. The previous pumping system, which consisted of three different size pumps,
had been "a continuous source of trouble." A "car system" was also installed to replace the "old
time skip" and an "8 x 8 double cylinder hoist" was installed as well (GWG 12/12/1912).
Unfortunately, the good times were not to last for the Northwestern Mine. In December 1912,
the mine foreman was assaulted by a disgruntled miner (GWG 12/12/1912). In April 1914, a
"free for all" erupted at the Northwestern Mine between a local miner and a Hungarian miner.
Shots were fired and the superintendent again was assaulted (GWG 4/9/1914). By July 1915,
operations at the mine had been suspended due to poor demand for low-grade ore (GWG
7/8/1915).
Although extensive reworking of the site is apparent, several concrete and brick foundations are
present around the main shaft. Extensive waste rock and tailing piles also are present. A second
shaft is located towards the northwest in an adjacent agricultural field. This smaller, second
shaft is the escape shaft mentioned in 1912. No foundations are associated with this second
shaft. Since no reclamation work was being conducted around the main shaft, these foundations
were not mapped. If future work should impact these foundations, they should be mapped as
they contribute to our understanding of this mine and the local mining industry.
The Oldenburg Mine is located in the NW¼, Section 1 (Rawlins Township) approximately 2.5
miles north of Galena. The Oldenburg Mine is one of the earlier deep shaft mines investigated
by this research. According to Heyl et al. (1959:182), the mine operated from circa 1870 until
1907. The early date associated with this particular mine may be due to confusing it with the
Kennedy Mine, circa 1870s, located nearby. Kett (1878:836) noted that the Kennedy Mine was
one of the mines located in the Vinegar Hill district and in operation at that date.
The first documentation about the Oldenburg Mine is the August 1899 sale of the property to
Richard Kennedy (of Highland) and Clavert Spensley (of Mineral Point) which was reported in
the Galena Daily Gazette (GDG 8/21/1899).
In July of 1900, the new owners of "the Kennedy Mine, at the Oldenburg farm" installed a fortyhorsepower steam engine to power a new ore crusher and two seventy-horsepower boilers to
provide steam to run the pumps and other machinery at the mine (GDG 7/6/1900). At a later
date, the Galena Weekly Gazette (8/28/1919) reports that the famous Kennedy Mine "was the
first mine in this district to have a mill.” In September 1903, the Galena Daily Gazette reported
that a "monster crevice" containing blackjack had been discovered at the "Kennedy Mine on the
Oldenberg farm," and although the existing pump was not able to remove the water from the
mine, plans were being made to sink a new shaft (GDG 9/14/1903).
According to an early 1904 newspaper account, the Oldenberg Mine was listed as one of the
previous year's most productive mines in that region. The mine was described as an "east west
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mine that produces both lead and zinc ore although it produces much more zinc ore than lead."
The newspaper also reported that the mine had not been worked to its full potential to this point
because "its owners were largely interested in Wisconsin and could not give it their full
attention" (GDG 1/14/1904). In 1907, this mine apparently was closed (Heyl et al. 1959:182;
See also Grant 1903:73 and Willman, Reynolds and Herbert 1946:39-40).
A single shaft with associated foundations was found during the survey of this property. Both
stone and concrete foundations were encountered at this site. A long, low stone retaining wall
marks the location of the mine buildings. The few concrete foundations represent the remains of
the tipple and hoist equipment. A low pile of fire brick (many impressed "LACLEDE / ST.
LOUIS") represents the location of the boiler, which powered the hoisting machinery and pumps.
No evidence of a processing plant was observed, suggesting that the mine probably employed
handpicking typical of nineteenth century operations supplemented by the large ore crusher.
Multiple, large waste rock piles radiate out from the mine complex. Unfortunately, the
foundations were in a poor state of preservation.
The Peru Mine is another name for the Marsden Mine (see discussion under the Marsden Mine).
The Pilot Knob Mine is located along Pilot Knob Road in the Galena Subdistrict on the top of
Glenn Ridge immediately north of Pilot Knob, in the SW¼, NW¼, Section 33 (East Galena
Township). This mine is situated approximately 2 miles south of Galena. Pilot Knob is a large,
prominent ridge located southwest of Galena and has been a commonplace name throughout the
nineteenth century. As such, there are many references to the "mines of Pilot Knob" which make
it difficult to determine which mine in particular is being referenced. As such, the following
discussion references several different mines in the area of Pilot Knob.
As early as 1879, the Galena Daily Gazette reported that "the Spratt & Co's diggings at Pilot
Knob is proving out nicely" (GDG 8/4/1879). A few months later, the newspaper noted that this
mine was "one of the best mining prospects in the Pilot Knob district." The opening that was
found was reported to be twelve feet high by twenty-three feet high (GDG 10/27/1879). In
March 1880 the Galena Weekly Gazette reported that the "Spratt Diggings continue to pan out."
A second shaft was sunk to 85 feet and a new opening was found. Six men were employed at the
time and two mules were being utilized for hoisting the mineral. The owners were listed as John
Spratt, Ernest Blondell, and J. Brehany (GWG 3/12/1880).
The editor of the Lena Star visited Galena and toured the Helm, Martin, & Company Mine at
Pilot Knob on November 16, 1885. The mine was owned by five individuals including George
Parris and Nathan Drumond. The visitor described the mine as being "a round hole in the ground
with a windlass spanning it." After descending into the mine the editor noted that light was
supplied by two tallow candles and the tunnel was three feet wide and six feet deep. After
returning to the surface he commented that "one was reminded of a prairie dog settlement in
Kansas for we could see from 15 to 20 little mounds of new earth with a windlass and open shed
over them, all the work of new prospectors since the discovery of the Parris Mine." It was also
noted that the dirt containing lead was taken to the surface and "put through a washing process"
(GWG 11/27/1885). Another article in the Galena Weekly Gazette discusses the "haunted" mines
near Pilot Knob (GWG 1/3/1889).
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By January 1900, the Gilson Lead Mine near Pilot Knob had been purchased by Otto Taubert of
the Orion Gold Mining Company in St. Paul (GDG 1/5/1900). The new owner installed a new
engine and pumping equipment with a capacity of 10,000 gallons per hour (GDG 2/9/1900).
Employees of the Northwestern Railroad Company sunk a shaft on the Conley farm near Pilot
Knob in October 1911 (GWG 10/19/1911).
The Guffy-Gladden Mine at Pilot Knob was purchased by Gus E. Brown and others in late
1911 and was incorporated for $85,000. The corporation members included Gus E. Brown,
manager; James E. Taylor, Chicago, president; Milton E. Robinson, Chicago, vice-president; and
George E. Els, Centralia, secretary and treasurer. The name of the mine was also changed to the
"Glen Ridge Zinc Company" (GWG 1/18/1912). It was reported in September 1912 that the
Pilot Knob Mine was sold and would be operated by the "Glenridge Lead & Zinc Company"
(GWG 9/12/1912). After discovering a large body of ore, the directors of the Glen Ridge Mine
voted to construct a mill at the site. The company had also taken over the lease of 160 acres of
the adjoining Hess farm for prospecting (GWG 10/17/1912). This may be the first reference to
the mine documented by this research.
Although Heyl et al. (1959:1893) notes that this mine was operated only briefly for three months
in 1914 and "was little more than a prospect", the archaeological evidence suggests otherwise. A
single deep shaft (partially filled) with extensive foundation remains (representing several
episodes of construction) was documented at this location, suggesting that the mine was active
for many years. Although two shafts have been documented at this location (112 and 86 feet in
depth; 80 feet apart), only one has been identified in the field (Heyl et al. 1959:183). Neither
waste rock nor tailing piles are present at this site.
Concrete foundations are present at three different locations and include 1) the area around the
main shaft, 2) an area around a nearby steel pipe, and 3) an area immediately south of the main
shaft. The foundations around the main shaft document the remains of the hoist and/or shaft
house (with an associated power house) and large processing plant. These foundations represent
at least two, if not three, major episodes of construction. The earliest foundations (all of poured
concrete construction) represent concrete pads for the support of the hoisting equipment and
tipple. These foundations are located south/southeast of the shaft. Immediately adjacent (to the
south) of these foundations is a concentration of fire brick that represents the remains of a power
plant. The boiler foundations appear to be approximately 6' by 9' in size. A second pile of brick
rubble adjacent to the first may represent the location of a second boiler.
Another set of concrete piers are located immediately north/northeast of the shaft and probably
represent the remains of a processing plant. This plant was small and measured only 24' x 37' in
size. When first visited, the remains of an elevated vat (constructed of dimensional lumber
stacked on 7' tall concrete piers) were still intact. This vat system appears to be the remains of a
Cooley Jig as described by Roe (1991). This processing plant, which was a simple affair, was
probably constructed during the early twentieth century shortly after the construction of the shaft,
hoisting equipment and power plant and consisted of ore crushers and mechanical jigs.
Attached to the east end of the early processing plant were the remains of a large structure that
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measured 34' wide by nearly 76' in length. This structure had poured concrete perimeter
foundations (with steel reinforcing), a concrete floor, and was built into the side of the hill. Two
tall concrete piers were located on the interior of the building. Located in one corner of this
structure was a 7' square concrete foundation (5'8" tall) with a distinctive circular cavity (3'2" in
diameter) that was connected to a small door. Six large tie-down bolts indicate that a large piece
of equipment (presumably a boiler) rested on this foundation. A trough drain was located along
one side of the building. It appears that this structure, which probably dates from the early
1950s, is the remains of a flotation processing plant.
Thirty-six concrete piers are arranged in four parallel rows adjacent to a large, steel pipe leading
to the underground workings below. These piers represent the remains of a structure that
measured approximately 40' by 80' in size. It is suspected that this structure functioned as a
pump house and probably dates to the post World War II operation of this mine.
Immediately south of the main shaft (and associated building foundations) is the third set of
foundations at this site. These foundations represent the remains of a house (or office building)
complete with cellar, cistern, and window wells. The floor plan of this building has a z-shaped
footprint and measures approximately 42'6" by 36'0". Adjacent to the one side of the building is
another set of concrete foundations representing a large garage-like structure approximately 19'
by 32' in size. Immediately adjacent to this structure were four large concrete piers that formed a
cradle for a large liquid storage tank (for probably gasoline or fuel oil). It is suspected that this
building functioned as a workshop and/or garage for maintenance of the mine vehicles.
These structural remains have relatively good integrity but appear to date to the post World War
II period. Although these foundations have been mapped, they are complex and poorly defined
on the surface. Further research on this mine should entail oral history interviews.
The Pittsburg, or Great Western Mine, is located in the SE¼, SE¼ Section 4 (Rice Township)
along Blackjack Road approximately four miles south of Galena. Although Heyl (1959:178)
notes that the Pittsburg Mine was operated by the Vinegar Hill Mining Company during the
years 1915 and 1916, newspaper accounts suggest that the mine was in operation prior to that
time. The Galena Daily Gazette reported that the Pittsburg Mine "resumed operations" in
October 1910 after digging approximately 30 prospecting holes. This work included sinking a
shaft at the most promising hole (GDG 10/13/1910). According to the Galena Weekly Gazette,
one year later (in October 1911) the Pittsburg Mine was in the process of sinking a shaft to
access a large body of zinc that had been discovered while drilling (GWG 10/19/1911). In June
1912, the Great Western Railroad Company was considering running a spur line to the Great
Western Lead Company's mine (the Pittsburg). The one-mile track would run between Rice and
Aiken. At the time, the shaft at the mine was 90 feet deep and there were plans to construct a
mill. If this rail spur had been constructed, it would have been the only mine in the district that
would have been connected by rail to the local markets (GWG 6/27/1912). In August 1912,
additional machinery to sink a shaft at the Pittsburg mine was being installed. At that time, the
Pittsburg Mine was operated by a Mr. M. Slattery (GWG 8/8/1912).
In December 1913, the local newspaper reported that the operators of the Pittsburg mine (which
was located near the Blackjack Mine) had ascertained the extent of the ore body there, and that
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the old pumping equipment, buildings and other paraphernalia had been dismantled preparatory
to erecting a mill. The company had men at work in Wisconsin wrecking a plant which was
soon to be erected on their Illinois property. The newspaper noted that this mine had "all the ear
marks of a big proposition and may be a second Blackjack" (GWG 12/11/1913). It was reported
in January 1916 that the Pittsburg Mine was in operation and doing well (GWG 1/27/1916).
According to Heyl (1959:178), a serious cave-in occurred at this mine in March 1916. Although
work focused on drifting around the cave-in, the rock was not conducive for supporting the roof,
and the mine was abandoned.
The history of this mine is not clear. Potentially the mine was established by the Great Western
Lead Company in circa 1910 by eastern capitalists (thus the name Pittsburg Mine). Apparently,
by 1915, the mine was being operated by the Vinegar Hill Mining Company. In 1916, after a
serious cave-in, the mine was abandoned. According to Heyl (1959:178), pumps removed
approximately 1,500 gallons of water per minute when the mine was in operation and that
approximately 30,000 tons of ore (averaging 3 to 6% zinc) were removed from this mine.35
A partially filled shaft and two adits are present and the focus of this research. Although a few
foundations (from a hoist tower) are present around the shaft, they have been badly disturbed and
retain little integrity. As such, no mapping was done at this site. Future work around this site
should not concern itself with these structural remains. Additionally, two adits are present along
the nearby bluff slope. These face into a wetland. Access to the adits was not possible due to the
high water levels. Unlike the adits along South River Road, these adits are not visible from the
nearby road. Therefore little effort was made to preserve the visual integrity of these landscape
features.
The Royal Princess Mine is located within the California Diggings and discussed in relationship
to that district (See California Diggings).
The Roxie Ann Mine is located in the SW¼ Section 1 (Guilford Township) approximately 1.5
miles south of Scales Mound within the Mill Creek bottom. Little is known about the history of
this mine. No structural foundations were observed at this mine.
The Skene Mine is located in the Elizabeth Subdistrict in the NW¼, SW¼, Section 25 (Elizabeth
Township) approximately one mile southwest of the Village of Elizabeth. Multiple shafts are
located along the south bluff crest overlooking Wolf Creek. This is one of the most southern of
the major producing zinc mines in Illinois. The ore body associated with the Skene Mine was
horseshoe shaped, which generally is characteristic of the Wisconsin ore fields. The uniqueness
of the Skene Mine was described in an article in the GDG:
35

The Little Pittsburg Mine was cited in the GWG as being owned by Pittsburg parties (GWG 8/29/1912). In late
1912, the local newspaper reported that this mine was in the process of installing a steam plant “with a set of light
pumps” (GWG 9/12/1912). A new boiler and lift pumps were installed and the old steam pump was removed by
October 1912. Forty-five of the forty-eight prospect holes that had been dug showed signs of lead and zinc (GWG
10/3/1912). Some of the equipment from the Little Pittsburg Mine was sold in December 1912 for use at the C.
Seck farm where the Eureka Mine had been operating (GWG 12/5/1912). The relationship of the Pittsburg and
Little Pittsburg Mines is not known.
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It is commonly called an east and west mine, but yet in some of its features it
differs from other lead mines in Jo Daviess county, as the ore is found in a rather
circular formation, as though it had been thrown up from below. It is located a
little farther south of what is supposed to be the mineral belt than any other great
mine in the county (GDG 1/14/1904).
The Skene Mine was discovered by Charles Ashmore in 1899 (on land owned by Henry
Ashmore) when lead was observed eroding from a creek bed (Souvenir of Elizabeth and Hanover
n.d.).36 For a short time, the two Ashmores (farmers by trade) worked the discovery.
Eventually, Charles purchased Henry's interest in the mine and then leased it to George Skene, a
bridge builder from Derinda who turned to mining for a living (Young n.d.) and worked the mine
until 1902. From 1904 to 1907, the Elizabeth Mining and Milling Company operated the mine
which was described as a "large and formerly important" mine. The Skene Mine produced
approximately 4,000,000 tons of lead ore during its life (Heyl et al. 1959:176; See also Cox 1914
and Bain 1905:43-44).
According to the Galena Daily Gazette, the Skene Mine was operating by June 1900. At that
time, the newspaper notes that new machinery had been installed and nine men were working
two shifts. In July 1900, the newspaper reported that the mine had struck a good section of
blackjack at a depth of forty feet (which was twenty feet below the water level) (GDG 7/6/1900).
By 1904, the Skene Mine was listed in the Galena Daily Gazette as being one of the most
productive mines in the area (GDG 1/14/1904).
By May 1904, the Elizabeth Milling and Mining Company had purchased the Skene Mine. That
year, the new owners installed two 14-inch crosshead lift pumps, two 80-horsepower boilers, and
two steam hoists to operate the four 90-foot shafts. According to the newspaper, "The beauty of
this mine is they need no concentrating plant, as the ore is a free milling ore and ready for market
when brought to the surface." The mine was employing 35 men and operated three eight-hour
shifts in May 1904.37 Again in late 1905, new equipment was installed at the Skene Mine (GDG
2/3/1906). Mining resumed in December with a large ore strike being found (GDG 12/29/1905).
In January 1906, the Galena Daily Gazette reported that a "big strike of ore" had been discovered
at the Skene Mine. Apparently, several pieces of lead were recovered that weighed over one
thousands pounds each (GDG 1/3/1906).
By early 1906, the mine may have been under the operation of the Skene Mining Company. At
that time, the Skene Mining Company was constructing mining facilities on the Frank Barnes
land near Long Hollow. According to the Galena Daily Gazette, "the mines on this land promise
to equal the famous Skene mine near Elizabeth" (GDG 2/12/1906). Little else is recorded about
the Skene Mine after this date. According to Heyl et al. (1959:176), the Skene Mine was
abandoned in 1907.

36

Cox (1914:59) claims that this ore body was discovered in 1901.

37

An article focusing solely on the Skene Mine, with a nice photograph of workers in the mine, appeared in the
October 3, 1904 issue of the Galena Daily Gazette. Unfortunately, the available copy of this newspaper in
Springfield was illegible.
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In 1944, prospect holes were drilled by the U. S. Bureau of Mines across the Skene ore body in
hopes of discovering new ore bodies. This prospecting indicated that small, lean ore deposits
were all that were present (Heyl et al. 1959:176).
Three shafts are located along the bluff crest overlooking Wolf Creek. Although two of these
shafts (approximately 7' by 9' in size) are typical rectangular shafts, one is a distinctive T-shaped
feature consisting of two side-by-side shafts (one 6' by 8' in size; the other 7' by 10' in size).
Two of these shafts are open with depths of 69 and 50 feet. A third shaft is filled with debris.
The filled shaft has two rolled and riveted sheet metal pipes extruding from the surface and was
not part of the reclamation project. A fourth filled shaft is located on the bottoms of Wolf Creek
immediately below the other three shafts and also was not part of the reclamation project.
Structural foundations (constructed of poured concrete) are associated with the northern and
southern shafts along this ridge. Although no foundations are in the immediate area of the
central, T-shaped shaft, a small concrete cellar is located approximately 75 feet due south of this
shaft. The isolated location of this "storm cellar" (which is 9'6" by 14'6" in size) suggests that
this feature may represent a black powder storage warehouse.
The eastern set of foundation remains is located immediately adjacent to the west side of the
filled shaft. These concrete pads represent machinery tie-downs for the tipple, hoisting
equipment, and pumps. The presence of two spiral and riveted pipes (1'4" in diameter) rising
from the filled shaft suggests that two pumps may have been associated with this shaft. Roughly,
these foundations suggest a structure approximately 24' by 50' in size. Located immediately west
of the shaft is a small concentration of common and fire brick as well as coal clinkers suggesting
the location of a small boiler and power plant. The foundations suggest one episode of
construction.
The western foundation remains are similar to those located at the eastern shaft. They consist of
concrete piers arranged around the western side of the slumped shaft and represent tie-down
piers for the hoisting equipment and tipple. Located adjacent to these foundations is a low
concrete perimeter foundation that measures approximately 9' by 19'6" in size. Associated with
this perimeter foundation are several brick and a small rock pile. This perimeter foundation
probably represents the remains of a small steam power plant (with boiler). Immediately west of
these foundations, located along the edge of the adjacent ravine, is a concentration of coal and
clinkers. As with the eastern foundation remains, these foundations appear to have been
constructed in a single episode.
The fourth shaft is located across the creek on the Wolf Creek bottoms. Extensive foundation
remains are associated with this fourth shaft and suggest the presence of a shaft house with tipple
as well as a processing plant. The presence of this processing plant conflicts with the
documentary information, yet is collaborated by the early line drawing of this mine. Since this
fourth shaft was not part of the reclamation project, no mapping was conducted of these
foundation ruins.
Although a moderate amount of waste rock is associated with all these upper shafts, no tailings
are present at this site. The lack of tailings at this mine suggest that there was no concentrating
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plant associated with this mine, as suggested by the documentary record. An early twentieth
century line drawing of the Skene Mine details these four activity areas.
The Unity or South Unity Mine is located in the SW¼, NE¼ Section 21 (Vinegar Hill
Township) approximately 5.5 miles north of Galena and within ¾ mile of the Wisconsin border.
This mine is located only a few hundred yards south of the North Unity Mine. The Unity Mine
ore body was discovered by the Vinegar Hill Mining Company in 1909 by prospect drilling.
Mining operations began in May 1910, and continued by the Vinegar Hill Mining Company
through 1912.
In September 1912, the Galena Weekly Gazette reported that the Unity Mine had been equipped
with a new 100-ton concentrating plant (GWG 9/12/1912). By September 1913, the Unity Mine
had been closed down. The local newspaper noted that this mine, which was located on the "old
Kennedy homestead," had been operating for two and one-half years and raised 100,000 tons of
ore. At this same time, newspaper reported that the Vinegar Hill Mining Company was
prospecting 2,000 feet north of their Unity Mine and had "struck some fine cuttings with a
prospect of another big mine" (GWG 9/11/1913). This was soon to be known as the North Unity
Mine (See North Unity Mine).
The mine apparently did not remain closed for long. By December 1914, the Galena Weekly
Gazette noted that the Unity Mine was operating with 50 men working day and night (GWG
12/17/1914). In March 1915, 35 men were working the Unity Mine which was producing 500
tons of zinc ore per month (GWG 3/18/1915). The newspaper reported that a new mill had been
constructed at the Unity Mine by early 1916 (GWG 1/20/1916).
Heyl et al. (1959:184) notes that the mine was pumped dry and again reopened in 1942 and
1946-47. The mine consisted of a 140-foot deep shaft, operated with electric power and included
three jig mills with a 100-ton per day capacity. The South Unity Mine produced approximately
65 tons of ore per week with a cumulative total of 130,000 tons of ore (Heyl et al. 1959:184; Cox
1914:51).
The shaft and associated concrete foundations are located at the southwest end of a large waste
rock pile. The concrete foundations represent the remains of the tipple, hoist house and
processing plant. Extensive low piles of tailings extend south along the valley edges. Located at
the north end of the waste rock pile is a set of stone foundations that represent the remains of a
nineteenth century commercial complex thought to be the remains of a hotel, boarding house
and/or saloon. Besides the main foundation complex (which includes a large domed cellar
(constructed of stone), several outbuilding foundations are also present. A second shaft-probably representing an airshaft-- is located uphill towards the east. No foundations are
associated with this second shaft.
Work at this site consisted of the filling of the second shaft. No work was to be done around the
primary shaft where the foundations are present. As such, these foundation remains were not
mapped. The stone foundations located near the north end of the waste rock pile represent a very
significant historic resource that warrants protection. Similarly, if the main shaft is to be
reclaimed in the future, mapping of the foundations around this shaft is warranted.
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The Vinegar Hill Mine is located in the SW¼ Section 21 (Vinegar Hill Township)
approximately 5.5 miles north of Galena and within ¾ mile of the Wisconsin border. The
Vinegar Hill name has been used in reference to the region, mine and mining company, thus
causing some confusion in the archival record.
The Vinegar Hill area has long been the focus of lead mining activities. It was in this region that
the early Cave Diggings, which were operated by the Sac and Fox Indians for Julien Dubuque as
early as 1805, were located. The first documented Anglo-American miner was John Furlong,
who began working the "Old Cave Diggings" in 1823 (Kett 1878:608). In 1878, Kett (1878:829)
stated that "the Vinegar Hill diggings" were "a group of about forty lodes or mines" that were
reported to have produced 100,000,000 pounds of lead ore. Kett (1878:836-37) also names these
mines, which "extend some two miles in length... "
The original mine operated by the Furlong family is located in the adjacent field and has been
operated as a tourist attraction since 1967 (Richardson n.d.:94). This mine is not affected by the
current reclamation project. The Vinegar Hill zinc mine shaft, which is associated with this
reclamation project, was sunk in 1904 (Cox 1914:49; Richardson n.d.:95). The Galena Daily
Gazette reported that the Vinegar Hill Mining Company announced plans to sell their pump and
engine (at their old mine?) and put well drills on their property for prospecting (GDG
4/26/1904). From this prospecting work, it is assumed that the new shaft location was
determined.38
According to Cox (1914:49), the Vinegar Hill Mine was "equipped with electric and steam
power and with a 100-ton mill which is supplied with water direct from the mine, from which it
is pumped at the rate of 600 to 700 gallons per minute. About 100 tons of zinc concentrates
averaging 50 to 51 percent metallic zinc are produced each week. The method of mining is by
the use of high faces, deep holes, and large shots practiced in the disseminated lead region of
Missouri is very successfully used in this mine. Because of its superior method of mining and
milling, this mine is not only one of the largest producers of the upper Mississippi Valley district,
but also one of the best managed." Similarly, Heyl et al. (1959:49-51) notes that the Vinegar
Hill Mine was "one of the older, important, rich zinc mines in Illinois . . ." (Heyl et al.
1959:183).
In June 1909, the Galena Daily Gazette reported the story of how William Stacy acquired the
land upon which the Vinegar Hill Mine was established. After loaning $1,500 to a second party
to purchase the land, he had not been repaid and, thus, forced a sale of the land at public auction-where he purchased the land. Soon thereafter, the Vinegar Hill Mining Company leased the
land from Stacy for prospecting and established one of the most productive mines in the area. At
that time, Stacy earned a 12.5% royalty which amounted to approximately $50 per day in 1909
(GDG 6/26/1909).
In December 1909, the Vinegar Hill Mining Company filed for incorporation with the State of
38

Information in Heyl et al. (1959:183) conflicts with this account. Heyl et al. (1959) states that prospecting was
conducted in May 1905 and that the first mining was initiated in 1908, after formation of the Vinegar Hill Mining
Company.
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Illinois. The company was capitalized at $100,000 and the majority stockholders were Clayton
Mark (880 shares), W. N. Smith (50 shares), Mark H. Newman (50 shares), Cyrus Mark (10
shares), and Anson Mark (10 shares). At that time, the newspaper noted that the mine was the
largest in the Galena District and "is proving a bonanza for its owners" (GDG 12/23/1909). In
1910 the Vinegar Hill Mine began to utilize electricity to power its pumps (GWG 4/21/1910). It
was reported in October 1910 that the Vinegar Hill mine was doing well and was very promising
(GWG 10/13/1910).
By 1912, the Vinegar Hill Mining Company, which was operating both the Vinegar Hill and
Unity Mines, was reported as being the "largest producer of zinc concentrates in Illinois." At
that time, the local newspaper reported that the mine was powered by electricity from the
Interstate Power and Light Company and operated a 100-ton concentrating plant on a 10-hour
shift. By September 1912, the shaft at the Vinegar Hill Mine was 175 feet deep (GWG
9/12/1912).
The Vinegar Hill Mining Company was an aggressive company that conducted extensive
prospecting in the Galena region. In late 1909, the company sunk a shaft on the "Kennedy farm
which immediately joins on the north, the Vinegar Hill property." They had also secured an
option on the Hughlett and Gray property adjoining the Kennedy farm (GDG 12/2/1909). The
Vinegar Hill Mining Company took over a lease of property adjoining the Northwestern Mine in
October 1912 with plans to prospect (GWG 10/31/1912). The Vinegar Hill Company also had a
lease arrangement for land on "Scrabble Creek” adjoining the Cleveland Mine near Hazel Green.
By November 1912, they had sold the lease to the Cleveland Mine for $75,000 (GWG
11/14/1912; 12/5/1912).
In August 1914 the Vinegar Hill Mining Company struck "one of the largest leads of pure block
lead on the Kennedy Farm in Vinegar Hill Township that has ever been found in the mines
hereabouts." The lead was found at a depth of about 185 feet. The Galena Weekly Gazette
reported that Phil S. Kennedy was born and raised on the farm and "many times he has plowed
up large chunks of crevice mineral and float on the same land and close to where the mine is
located" (GWG 8/13/1914).
Heyl et al.. (1959:183) note that the Vinegar Hill Mine continued in operation through 1914.
Nonetheless, the Galena Weekly Gazette reported in May 1916, that the "Vinegar Hill is reaping
big profits" (GWG 5/4/1916) and in March 1917 the local newspaper reported that "a new
Vinegar Hill project was having a tough water fight" (GWG 3/15/1917). Although the Vinegar
Hill Mining Company continued to operate additional mines throughout the region, the history of
this mine after this date is unclear. Based on the extensive waste rock and tailing piles, it would
appear that the mill at this site may have continued in operation for some time, persisting into the
post-World War II period.
Mines were dangerous work environments and disaster struck the Vinegar Hill Mine on more
than one occasion. In early 1909, lightning struck the mine's pump shed putting the pumps out
of operation and stranding six miners, three machine men and their "helpers" in the mine's main
shaft. The miners barely escaped the rapidly rising water, traveling on their hands and knees
from the 180-foot level (GDG 1/23/1909). Another catastrophe struck in early 1912 when the
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boarding house owned by the Vinegar Hill Mining Company burned. Valued at $1,500, the
boarding house was a two-story frame structure that housed approximately 20 men and was
located "about two-thirds of a mile from the mine and eight miles north of Galena." Three
immigrant miners were killed in the blaze (GWG 3/7/1912).
Mines were more than a work place. A wedding was held at the Vinegar Hill Mine boarding
house in June 1910. The boarding house was operated by Mr. Webster, the father of the bride.
The dinner that followed was offered to the wedding party as well as the 42 employees of the
Vinegar Hill Mine who were residents of the boarding house (GDG 6/30/1910). The Vinegar
Hill "or Hoosier Mine" agreed to furnish stone and a stone crusher to make extensive repairs to
"the Turnpike." It was proposed that the repairs start at Franklin Street and continue to the state
line (GWG 5/30/1912).
In May 1917, the Galena Weekly Gazette reported that the Vinegar Hill Zinc Company
"performed a real patriotic duty” It presented its Galena district employees with $1,000 worth of
seed potatoes and offered "large tracts" of land for planting (GWG 5/10/1917).39 Later that year,
the newspaper noted that the company "has been making a real endeavor to convert its
employees into more thrifty citizens" through its Liberty Bond subscription program (GWG
11/1/1917). Three hundred of the Company's 500 employees purchased bonds through a payroll
deduction program (GWG 11/1/1917).
Although only one shaft is apparent at this mine location, several concentrations of foundations,
large waste rock and tailings piles, as well as other landscape features (such as road beds and
earthen dams) are present at this site.
The single deep shaft being reclaimed as part of this project is nearly surrounded by a large
waste rock pile. Several concrete pads, representing tie-downs for machinery, are present and
represent the remains of the Shaft House (with its electric power plant, pump, and hoisting
equipment). The hoist foundations at this site were the best-preserved examples seen during the
course of this work and document the method of constructing the cribbed shaft and the concrete
hoist foundations.
Several hundred feet north/northeast of the shaft are the ruins of the processing plant. Nestled
into the side of the hill, west of the shaft several hundred feet, is another set of foundations.
These concrete foundations include a set of piers as well as a perimeter foundation. The
foundations are the remains of a structure 26'2" wide by 42'2" long. The attached building
represented by the nine piers added another 20'2" to the length of the building. Located
immediately behind the structure, built into the side of the hill, was a "root cellar" that measured
approximately 10' by 19' in size. During the early twentieth century, the interior of the cellar had
been reinforced with concrete. A shell edge decorated whiteware tableware sherd found in the
cellar of this structure suggests that this site may have an early to middle nineteenth century
component. The function of this site is unclear. Although it may have functioned as an office or
mill complex for the mine, it simply may represent the remains of a nineteenth and early
39

This article also has good information on speculation about zinc prices because of the World War as well as
information on the security measures taken by the mines, including security for the powder magazines and employee
searches.
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twentieth century farm complex.
The extant waste rock piles at this site are very distinctive on the landscape and represent the
remains of one of the more impressive mines in the area. This turn-of-the-century industrial
landscape contrasts remarkably with the nearby landscape associated with the earlier surface
diggings which are so extensive in the region. More detailed survey of the surrounding
countryside is warranted.
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Figure 18. A sketch map of the Appleton Mine illustrating location of West Shaft, East
Shaft, and two adits.
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Figure 19. A sketch map of foundation ruins at the West Shaft, Appleton Mine. These foundations document at least two (if
not three) episodes of construction.
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Figure 20. A view of an open shaft (West Shaft) at the Appleton Mine. The upper limits of
the shaft have been cased in concrete, presumably during the early 1950s.
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Figure 21. A view of foundation ruins at the West Shaft, Appleton Mine. The mill remains
are in the foreground.

Figure 22. A view of the 1950s frame pump house and discharge pipe, West Shaft,
Appleton Mine.
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Figure 23. A view of the 1950s pump over the West Shaft, Appleton Mine.
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Figure 24. A sketch map of the East Shaft, Appleton Mine.
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Figure 25. A view of the covered East Shaft, Appleton Mine. The frame building in the
rear is a post-mine agricultural building.
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Figure 26. A view of the specialized office building and/or laboratory/pump house at the
East Shaft, Appleton Mine. Note the high stone retaining wall in the background.

Figure 27. A view of the mechanical pump in the pump room of the specialized office
building, East Shaft, Appleton Mine. This pump probably supplied water to the two
concrete storage tanks located above the tank room.
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Figure 28. The ground floor plan of the specialized mine building, East Shaft, Appleton
Mine. The second story plan consisted of a single room adjacent to two large concrete
water storage tanks.
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Figure 29. Top: Location of the Birckbeck Mine in relationship to the Birkbeck Syncline (Willman and Reynolds 1947).
Bottom: Sketch map of the Birkbeck Mine Site.
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Figure 30. A plan of the foundation ruins of the shaft house and processing mill at the Birkbeck Mine. The perimeter
foundations and interior partitions of the Birkbeck Mill are the most complex of the mill remains documented by this
research. The interior foundations document a wide range of machinery tie-downs, sub-floor troughs, and sub floor storage
pits.
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Figure 31. A view of the hoist foundations at the Birkbeck Mine.

Figure 32. A view of the processing plant foundations at the Birkbeck Mine.
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Figure 33. A view of the processing plant foundations at the Birkbeck Mine.
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Figure 34. A sketch map of the pump house (top) and potential blacksmith shop (bottom)
remains at the Birkbeck Mine.
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Figure 35. A view of potential blacksmith shop foundations located west of the main shaft,
Birkbeck Mine.

Figure 36. The site plan of the Blackhawk Mine.
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Figure 37. The plan of the foundation ruins of the shaft house, power house and potential blacksmith shop at the Blackhawk
Mine.
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Figure 38. A plan of the foundation ruins of the processing mill at the Blackhawk Mine.
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Figure 39. A view of the open shaft at the Blackhawk Mine.
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Figure 40. Two views of the foundation ruins around the shaft at the Blackhawk Mine.
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Figure 41. A line drawing of the Blackhawk Mine (Souvenir of Elizabeth and Hanover, n.d.:22).
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Figure 42. Surface features at the Buck and Doe Ranges. Note the location of the Blewett “Buck Hill” Mine in relationship to
the earlier shaft diggings and adits (drawn by H. B. Willman and R. R. Reynolds in 1944: as reproduced from Bradbury 1959,
Plate 2). The distinctive landscape feature of the Buck Range is the long massive open trench and/or adit.
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Figure 43. A sketch map of the Blewett Mine.
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Figure 44. The underground workings of the Pittsburg (or Great Western), Blewett,
Skene, Pittsburg, North Unity and Vinegar Hill Mines (Heyl et al. 1959:177).
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Figure 45. The plan of the foundation ruins of the shaft house, power house and processing
mill at the Blewett Mine.
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Figure 46. A general view of the Blewett Mine, looking southwest at the waste rock pile.
The remains of the concentrating mill are in the foregrounds.

Figure 47. A view of the deteriorated hoist foundation adjacent the open shaft at the
Blewett Mine.
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Figure 48A. A view of the large open cut leading into an adit at the Buck Hill Range (left). Smaller adits branch off this main
horizontal trench (right).
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Figure 48B. A smaller adit opening at the Buck and/or Doe Range.
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Figure 49. Two views of smaller adit openings at the Buck Hill Range.
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Figure 50. A great number of shallow shaft mines, partially filled, are present at the Buck Hill Range. Many of these are
aligned, following a vein of lead (right).
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Figure 51. Two views of a stone-lined “dug out” occupied by miners during the early phases of the mining operations at the
Buck Hill Range.
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Figure 52. A sketch map of early dugout at the Buck Hill Range.
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Figure 53. The location of the California Diggings and the Royal Princess Mine (here indicated as mine No. 12) (Heyl et al.
1959). Note the cluster of lead deposits around the town of Elizabeth, immediately to the east.
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Figure 54. A view of small adit along the bluff edge California Diggings.
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Figure 55. A view of small adit along the bluff edge, California Diggings.
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Figure 56. A view of the Royal Princess Mine, circa 1914 (Cox 1914).
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Figure 57. A plan and sectional view of the Royal Princess Mine (Heyl et al. 1959:177).
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Figure 58. A sketch map of the Donar Mine Site showing the relationship of the boiler, steam engine, hoist rig, shaft and open
trench.
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Figure 59. A sketch map of the hoist rig and steam engine at the Donar Mine. The hoist rig is illustrated showing the wood
bed frame and the underlying truck chassis.
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Figure 60. A sketch map of the hoist rig and steam engine at the Donar Mine. The hoist rig is illustrated showing the
mechanical equipment in place on the truck bed.
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Figure 61. A sectional view of the hoist rig and mine shaft at the Donar Mine.

122

Figure 62. Two views of the log-cribbed shaft at the Donar Mine. Below the log cribbing is exposed bedrock. Above grade, a
plank curbing was constructed around the opening.
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Figure 63. Two views of the portable steam engine (left) and boiler (right) at the Donar Mine.
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Figure 64. Two views of the hoist rig at the Donar Mine. Top: View of hoist or back end
of rig. Bottom: View of front of truck and/or rig with exposed engine.
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Figure 65. Two views of the front end of the hoist rig at the Donar Mine.
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Figure 66. Two views of the winch in the hoist rig at the Donar Mine. Top: Looking into
the rig from the shaft. Bottom: Looking out from inside the rig.
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Figure 67. Two views of the hoist rig at the Donar Mine. Top: Inside illustrating the
gasoline/diesel (?) engine and belt drive. Bottom: View underneath cargo deck illustrating
chain drive rear wheels.
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Figure 68A. Multi-page news article about the Fox River Valley Mine (Janesville Daily
Gazette, 28 February 1905). This is a detailed account of the workings of a modern, turnof-the-century mechanized mine located in Jo Davies County.
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Figure 68B. View of the Fox River Valley Mine (Janesville Daily Gazette, 28 February 1905). This is an exterior view of the
Boiler Room and Shaft House. A tramway extends off the Shaft House with a small tailings and/or ore pile beneath it. The
small shed roofed building to left of the Boiler House is the Blacksmith Shop. A proposed new mill was anticipated to be
constructed soon behind the Shaft House (https://www.newspapers.com/image/73872794).
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Figure 68C. Three interior views of the Fox River Valley Mine (Janesville Daily Gazette, 28
February 1905). Top: Double hoisting engine with ore bucket at the mouth of the shaft.
Middle: Engine at the mine. Bottom: Mine pumps, described as “Gigantic pumps—
improved Cornish grasshopper rig” capable of pumping 1500 gallons per minute.
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Figure 69. A sketch map of the Hartwig Mine shaft and waste rock pile.
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Figure 70. A sketch map of the North Unity, Hughlett and Gray, and part of the South
Unity Mines.
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Figure 71. A geological structure map of the Vinegar Hill syncline illustrating the location of the North Unity, South Unity,
Hughlett and Gray, Vinegar Hill, and Northwestern Mines (Willman and Reynolds 1947)
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Figure 72. A plan of the foundation ruins of the shaft house and processing plant at the Hughlett and Gray Mines.
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Figure 73. View of the Hughlett and Gray Mine waste rock pile.
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Figure 74. A view of the hoist foundation ruins at the Hughlett and Gray Mine (left) and waste rock pile (right).
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Figure 75. A line drawing of the early Marsden Mine (from Harper’s New Monthly
Magazine 1866:685).
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Figure 76. An early twentieth century view of the Marsden-Blackjack and the
Northwestern Mines (Cox 1914; Plate 15).
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Figure 77. Detail of the Blackjack Mine in 1924 (Sanborn Map Company 1924). Note the
multiple shafts, power house, hopper house, machine shop, locker house, conveyor house,
pump house, and hay storage buildings.
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Figure 78A. Two historic views of the Blackjack Mine during the early twentieth century years. Top: SOURCE?. Bottom:
Panoramic view of the Blackjack Mine, circa 1915 (Library of Congress, https://www.loc.gov/resource/ds.03069/).
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Figure 78B. Three views of what is believed to be the Blackjack Mine during the early
twentieth century (circa 1920s-30s). These photographs were probably taken by Fritz
Vogel (Vogel Family Papers, Authors Collection).
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Figure 79. Two historic views of the Blackjack Mine (Alfred Mueller Photographic
Collection, https://www.galenaillinois.com/mining/).
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Figure 80. A view of the present condition of the Blackjack Mine. All that remains of this significant mine is the large waste
rock pile and an occasional, badly disturbed foundation.
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Figure 81. A geological structure map of the Blackjack Syncline illustrating (circled in red,
north to south) the location of the Blackjack, Pittsburg, Gray, and Bautsch Mines (William
and Reynolds 1947).
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Figure 82. A view of the large waste rock and tailings pile at the North Unity Mine.
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Figure 83. A plan of the foundation ruins of the shaft house and one of the processing mills at the North Unity Mine. The
multiple wood lined cells of this processing plant represent bases of mechanical jigs, electrostatic cells or flotation cells.
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Figure 84. A sketch map of the Oldenburg Mine.
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Figure 85. A plan of the foundation ruins at the Oldenburg Mine.
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Figure 86. A view of the Vinegar Hill (top) and Unity (bottom) mines in 1914 (Cox
1914:50-51).
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Figure 87A. Miscellaneous views of the nineteenth century foundations located along the
north edge of the Unity Mine waste rock pile. These foundation ruins represent the
remains of an early to middle nineteenth century commercial establishment
(saloon/tavern).
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Figure 87B. Further vies of the nineteenth century foundations located along the north
edge of the Unity Mine waste rock pile. These foundation ruins represent the remains of an
early to middle nineteenth century commercial establishment (saloon/tavern).
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Figure 88. A sketch map of the Pilot Knob Mine site.

153

Figure 89. A plan of the foundation ruins of the shaft house and two processing mills at the Pilot Knob Mine.
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Figure 90. Two views of the raised and collapsed jig at the Pilot Knob Mine. This jig was
located in the earlier of the two processing plants.
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Figure 91. A view of the newer of the two processing plants with remains of large boiler
foundations in the corner of this building (Pilot Knob Mine).
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Figure 92. A plan of the foundation ruins of the office and mechanic’s workshop at the Pilot Knob Mine.
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Figure 93. A plan of the pump house ruins at the Pilot Knob Mine.
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Figure 94. A sketch map of the Skene Mine showing the location of the West Shaft, Central
Shaft, East Shaft, Bottom Shaft, and Cellar.
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Figure 95. A plan of the foundation ruins at the West Shaft, Skene Mine.
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Figure 96. A plan of the concrete cellar located south of the South Shaft at the Skene Mine.
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Figure 97. A plan of the foundation ruins at the East Shaft at the Skene Mine.
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Figure 98. A line drawing of the Skene Mine (Souvenir of Elizabeth and Hanover n.d.:33).
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Figure 99A. A map illustrating the relationship of the old lead workings, Vinegar Hill Mine Shaft, and the topography. The
first view (A) is from Cox (1914, figure 12).
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Figure 99B. This is a redrawn version illustrating the distribution of only surface diggings (Bradbury 1959).
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Figure 100. A map of the underground workings and sections of the Vinegar Hill Mine, as it appeared in September 1910
(Cox 1914: 50, Figure 6).
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Figure 101. Two views of the pock-marked landscape as a result of the surface diggings in
the vicinity of the Vinegar Hill Mine.
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Figure 102. A sketch map of the foundation ruins at the Vinegar Hill Mine.
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Figure 103. A sectional view of the hoist (?) foundations at the Vinegar Hill Mine. This was one of the best preserved
examples of a shaft collar noted during the course of this research.
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Figure 104. Two views of foundations and the open shaft at the Vinegar Hill Mine. These
foundations may represent the remains of the Pump House Shaft.
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Figure 105. A view of the large tailings pile and remains of the processing mill at the Vinegar Hill Mine.
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Figure 106. The foundation ruins at the Vinegar Hill Mine. These ruins are located a short
distance west of the reclaimed shaft and may represent the remains of a farmstead or mine
related building complex.
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Figure 107. View of foundations located west of the reclaimed mine shaft at the Vinegar Hill Mine. It is unclear as to the
function of these foundations, and whether or not they were associated with the mining operation at this location.
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Figure 108. Two views of the foundations located west of the reclaimed mine shaft at the
Vinegar Hill Mine. The top view is of the main entrance. The bottom view is of the
combinations concrete and stone walled cellar.
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INDUSTRIALIZATION OF THE LEAD MINING INDUSTRY
The mining industry in the United States (whether coal, lead or zinc) transformed dramatically
during the nineteenth century. The early years of mining were characterized by labor intensive,
poorly mechanized operations conducted by individuals. By the late nineteenth, and especially
the early twentieth century, the industry had been transformed to an industrial enterprise
characterized by a corporate structure with large capital expenditures (especially for machinery)
that utilized predominately untrained, often immigrant labor.
The combined archival and field research conducted for this project has resulted in a detailed
understanding of this transformation as related to the lead and zinc mines of northwestern
Illinois. As with most mining operations, the activities related to the lead and zinc mining
industry in northwestern Illinois can be discussed in terms of three basic activities --ore
extraction, ore processing, and ore smelting.
Ore Extraction
Little is known about the prehistoric and proto-historic lead mining methods. Schoolcraft visited
the Upper Mississippi Lead Mine District in 1820 and noted the mining operations of the Fox
Indians.
The lead ore at these mines is now exclusively dug by the Fox Indians, and as is
usual among the savage tribes, the chief labour devolves upon the women. The
old and superannuated men also partake in these labours, but the warriors and
young men, hold themselves above it. They employ the hoe, shovel, pick-axe,
and crow-bar, in taking up the ore. These things are supplied by the traders, but
no shafts are sunk, not even of the simplest kind, and the windlass and bucket are
unknown among them. --They run drifts into the hills so far as they can
conveniently go, without the use of gun-powder, and if a trench caves in, it is
abandoned. They always dig down at such an angle that they can walk in and out
of the pits, and I descended into one of these, which had probably been carried
down forty feet. All this, is the work of the Indian women and old men, who
discover a degree of perseverance and industry, which is deserving of the highest
commendation (Schoolcraft 1821:344-45).
Moses Meeker visited the Buck and Doe Leads near Galena a few short years later, and also
observed Indian mining operations. He noted that
there were about five hundred Indians; their women quite industrious miners, but
the men would not work. They would form an inclined plane where they went
deep. Their manner of doing it was by drawing the mineral dirt and rock in what
they called a mocock, a kind of basket made of birch bark, or dry hide of
buckskin, to which they attached a rope made of rawhide. Their tools were a hoe
made for the Indian trade, an axe, and a crowbar, made of an old gun barrel
flattened at the breach, which they used for removing the rock. Their mode of
blasting was rather tedious, to be sure; they got dry wood, kindled a fire along the
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rock as far as they wished to break it. After getting the rock hot, they poured cold
water upon it which so cracked it that they could pry it up. At the old Buck Lead,
they had removed many hundred tons of rock in that manner, and had raised many
thousand pounds of mineral or lead ore (Meeker 1908:281-282).
Such methods probably were used as soon as contact was made with the European-American
traders, whether French or American. Earlier, prehistoric methods would have been similar but
employed bone, antler or wood tools instead of the iron tools which were introduced by the
traders.
As Atkinson (1974:59) noted, finding a source of lead ore was a chancy affair. The earliest
miners generally located their mines at or near the old Indian diggings. Many of the earliest
miners generally looked for remains of primitive log furnaces, cleaning out the ash residue and
reprocessing it to recover additional lead left behind by the less efficient smelting processes.
Otherwise, the pioneer mining operations consisted of collecting float mineral that had collected
at the contact between bedrock and the subsoils.
Kett (1878:833) notes that early miner was "guided by certain signs in making the selection, such
as depressions in the ground, unusual luxuriance in the growth of vegetation, color of the clay, or
ravines supposed to indicate crevices in the rocks below." Other sources note that the miner
relied on the local vegetation, searching for the "Masonic Weed" plant to prospect for lead (Roe
1991:13).
Once the location had been selected, the miner excavated a shallow hole to bedrock, collected
any residual lead that may have become deposited in the area, and moved over to dig another
hole. These "gopher holes" or surface pits generally were small, ranging from shallow holes less
than 10 feet in diameter and only 5-10 feet in depth. These simple mining techniques required
few tools (shovel and pick) and could easily be conducted single handedly. As a result, entire
fields stretching across the landscape are often pockmarked and illustrate the extensive nature of
this primitive mining technique. Crude surface diggings are often referred to as "scratch or dry"
diggings. The widespread distribution of these diggings attests to the labor-intensive search that
was carried out for lead during the 1820s through 1850s period.
Many of the gopher holes exhibit linear patterns indicative of the miners’ efforts to follow out
the residual lead vein that had "dropped" to the existing surface. If lucky, a miner could follow
out float mineral deposits that had been dropped by a vein that had eroded from the surrounding
rock. These concentrations of float mineral were then followed until the vein was found dipping
into the underlying bedrock. At that point, a shaft mine may have been excavated to recover the
vein material below the level of the bedrock. If the vein was sufficiently large, the vein was
mined from the surrounding bedrock creating a crevice as the miner expanded deep into the
underlying bedrock.
After following the crevice a sufficient distance into the ground, the miner opted to sink a
vertical shaft to intercept the crevice. These shafts were small affairs, that generally required
two individuals to work --one within the shaft, the other on the surface operating the windlass.
These shallow shafts, generally less than 50' in depth, were initially worked only to the level of
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the water table. Once water was encountered, the mine shaft was abandoned.
If a mineral crevice outcropped along the valley slopes (as at the famous Buck Lead and
California Diggings), the miner excavated horizontally into the side of the hill following the
mineral crevice. These adits (or horizontal shafts) sometimes were referred to as "levels" by the
early miners. The excavation of adits were the earliest deep mining techniques employed by the
miners of the region, having been first employed by the Sac and Fox Indians. Associated with
many of the adit openings, such as those at the Buck and Doe Leads, are the primitive "dugouts"
that the early miner inhabited.
David Dale Owen, who visited the lead Mine District in 1839, described the prospecting methods
used by the early miner.
When a miners sets out in search of lead ore, he usually begins by what is called
"prospecting;" that is, on those spots were surface or other indications lead him to
expect a discovery of ore, he commences digging holes or sinking shafts, usually
on the summit or the declivity of a hill. Should he fail in the first attempt to reach
gravel mineral, or to come upon any signs of neighborhood to a fissure, he soon
abandons the spot, and begins to dig elsewhere. The ground, in many portions of
the lead district, is found riddled with such pits, called, in the language of the
Wisconsin miner, "prospect holes." Should he reach encouraging symptoms, or
actually strike upon a vein, or upon detached pieces of ore ranging downwards, he
continues his labor, often with very great profit.
When, after preliminary examinations, he decides to sink a shaft, with the view of
striking a crevice, he is compelled, until he reaches rock, to wall up the shaft with
logs (Owen 1844:40-41, as cited in B and Lusk 1992:23-24).
Various sources suggest that this method of surface prospecting had been abandoned by the late
1840s, and that the mining industry had shifted to more substantial shaft mines typical of the
middle to late nineteenth century. Shortly after the Civil War, a correspondent for Harper's New
Monthly Magazine wrote a lengthy article on Galena and its lead mines (Harper's 1866:689).
This article described in detail the method of prospecting common by that time.
When persons wishing to prosecute mining have procured their land, either by
purchase or lease, they commence by "sinking a shaft." Where it is possible there
is an entrance to a mine by means of an inclined plane, but it is generally
necessary to sink a perpendicular shaft. After penetrating the soil from 10 to 20
feet, they secured it with timber or two-inch plank. This is to "crib it." The size
of an ordinary shaft is four by six feet. At the distance of ten to twenty feet from
the surface the Galena Limestone is usually struck. If it is soft the miners go
down with pick and gad, but commonly powder is used, and the rock is blasted,
until the stratum in which they expect to find the ore is reached. They then "drift"
off in any direction in which they hope to "cut a crevice" or "opening," as it is in
these that the largest deposits of mineral are found. Subterranean chambers are
then excavated in all directions. An "opening" or enlarged crevice is in part filled
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with loose material left behind in the decomposition of the rock, the remains of
strings, bunches and sheets of ore, and other loose matters that have been
introduced. These "openings" of irregular dimensions are from four to fifteen feet
in height, four to ten, but sometimes forty feet in width, and have been met with
several hundred feet long. They are sometimes repeated to the number of five,
one below another, but one alone is more common.
Shaft mining was no longer a single person operation but required a more sophisticated
organization of labor as well as some initial capital investment to purchase more extensive tools
and blasting powder. At least two individuals (one top side, one bottom side) were required to
operate these mines, which required the use of a windlass and bucket system for raising the ore
from the mine. Nonetheless, the mining operations were still predominately worked by hand.
Tools used in the mines consisted of shovels, gads, picks, tallow candles, and generally
explosives (black powder) was required for breaking the rock (See Kett 1878:833).40 Often
wooden or metal carts rolled along wooden rails were used in the horizontal tunnels to move the
ore and waste rock to the shaft. Although mostly human powered, some of the larger adits
employed mules to pull the mine carts. Lacking capital to install an expensive pumping system,
the early shaft miner generally excavated only to the water table and then abandoned the mine -a practice common as late as the 1870s (See Kett 1878:833).41 Leonard (1896) notes that
traditional hand methods persisted into the very late nineteenth century (and into the early
twentieth century) and comments that "in working the mines the very simplest methods are
used.”
During the middle nineteenth century, mechanized mining was yet a thing of the future. Writing
in circa 1857, Moses Meeker noted that
I am of the opinion that the richest of the mines are yet to be worked by
machinery, and by companies judiciously managed... I look forward to the time
when the mines will be worked upon a systematic principle, and that the supply of
lead will be equal to the increasing demands... (Meeker 1908:295).
But, miners in the Upper Mississippi Valley lead district were slow to mechanize. Writing about
the local lead mining industry in late 1859, Whitney (1866:189-190) noted that
All mining engineers who have been accustomed to deep mining in other parts of
the world, are astonished, on visiting the Upper Mississippi lead region, to find
that the mines have never, in any instance, been carried to any great depth; ...that
instead of a large body of miners, working under a company with a costly plant
40

In April 1832, Henry Soulard advertised a wide range of items for sale in the Galenian. The mining tools offered
for sale included “heavy and light sinking and drafting Picks; Spaces; steel pointed and hammered socket Shovels;
Sledges; blowing and smiths’ Hammers; blowing Augers, Spoons, Spoons and Spindles; Gad; large and small
Crowbars.” These items could be paid for with “Cash, Lead, Peltries, Beeswax, Tallow or Hides.
41

As will be discussed later, with increased settlement and mining activity, the local water table dropped
dramatically during the middle to late nineteenth century. As early as 1858 the Galena Daily Advertiser (9/22/1858)
reported on the falling water table and the ability of the miners to push many of the mines deeper in pursuit of the
lead ore.
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(as the machinery and fixtures of a mine are called), there will be usually only a
small number of men employed in any one crevice, and in a majority of cases
only two; and that their machinery will be limited to a windlass and a bucket, with
the addition of the simplest mining tools.
Whitney (1866:189-190) continues by stating that many believed that this system of mining was
due, principally, to "the mode of occurrence of its ores," and that deep shaft mining was not
practiced in this region for that reason. At that time, the deepest mine in the region was near
Dubuque and did not exceed 180 feet in depth. According to Whitney (1866:191), he was
certain that the whole mining ground is comprised within less than 100 feet, while
the productive portion, or the "openings," as they are called, occupy much less
vertical space than that. Some of the heaviest lodes near Galena have been
productive chiefly in the upper opening, being high up in the Galena limestone,
and when sunk upon for lower openings have failed to give any satisfactory
results.
During the middle nineteenth century, the general philosophy regarding deep shaft mining and
mechanization was simple.
The general experience in this region has fully impressed the miners with the
belief that, in a large majority of cases, the outlay required for the costly
machinery, with which deep mines are kept free from water, will not be
reimbursed, as the distance to which the crevices can be followed, and ore found
in them, is always limited, and does not generally extend far below the point at
which the water becomes too abundant to be kept under by simple machinery
(Whitney 1866:190).
One of the first mechanized mines in the region was the Marsden (later Blackjack) Mine. By the
Civil War era, this mine was installing steam pumps and was the first mine in the region to
employ pneumatic drills (in the late 1870s). But the more mechanized (and capitalized) mines
like the Marsden Mine were few in number during the middle nineteenth century.
One of the first forms of mechanization in the region's lead mines was the replacement of the
traditional and simple windlass with a more sophisticated mechanical hoisting system. As the
correspondent to Harper's New Monthly Magazine (1866:690) reported, although the tub and
windlass was "a slow, laborious operation", it was still was almost exclusively used during the
later 1860s. The correspondent continued by noting that "the owners of the Elevator Mine at
Shullsburg have built, and now use, a machine for hoisting which is worked by horsepower."
Ries (1907:316) illustrates a simple horse powered hoisting rig used in the Southwestern
Missouri zinc district at the turn of the century.
More mechanized mines during the middle to late nineteenth century, employed a hoisting
device known as a gin. The gin was
A large wooden drum, six to eight feet in diameter, which revolves in a horizontal
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plane and is turned by horse power. Later [it was] replaced by steam powered
hoists.
Kett (1878:833) refers to this mechanical system for raising ore as a "whim" and notes that
if a heavy body of mineral is found at any considerable depth, a whim is put on.
This is a large wooden wheel or barrel, revolving at some height above the
ground, propelled by horse power, and containing coils of a strong rope, to which
are attached rude cars or tubs, so arranged, in many instances, that one goes down
as the other comes up. With the whim and the horse-power pump, a range can be
worked considerably below the water level.
Closely spaced shafts, such as those at the Skene Mine may have been operated with a similar
gin device--with one set of buckets being lowered while the adjacent set is being raised.
With deeper shaft mines came difficulties --particularly too little air and too much water. The air
problem was relatively easy to solve. Closely spaced shafts (50-75' apart), such as those along
the main crevice at the Buck Hill Lead, allowed for the movement of air into the crevice. As the
correspondent for Harper's New Monthly Magazine reported
Whenever the "drift" is driven to an extent that forbids a free circulation of air, or
if the "choke-damp" occurs, ventilation is secured by sinking another shaft that
intersects the first and thus supplies oxygen (Harper's New Monthly Magazine
1866:690).42
A much more difficult problem tackled by the early miners was the problem of water in the
mines. Many productive mines were quickly abandoned because they encountered ground water.
As the correspondent of Harper's New Monthly Magazine noted, encountering water while
descending "is really the greatest difficulty miners have to contend with." The initial efforts to
excavate deeper shaft mines by these small, independent mining operations were hindered by the
presence of water. Generally, the small, independent miners did not have the ready capital to
invest in pumping equipment to lower the water table and continue mining. Conversely, if they
did have sufficient capital, pumping technology was in its infant stages, at least on the mining
"frontier" of northwestern Illinois. Wright (1966:101) notes that "while there were some crude
pumping devices developed in the 1830's and 1840's, they proved inefficient and too expensive
to attempt intensive deep mining." As David Dale Owen noted, the mines
are usually abandoned as soon as the mine is inundated with water, unless the
miner, by drifting (that is working horizontally) until the external surface of the
hill is reached, can readily drain the mine (Owen 1844:41; as cited in Abbott
1988:3).
Even if the miner did not have sufficient capital to purchase a pumping system, they often were
42

An article in the Galena Daily Advertiser (10/16/1855) commented that the “damps” prevailed in the deeper
mines (“those of considerable depth”) in the summer months. According to the article, by October, the “damps” had
disappeared and the mining was “now being vigorously resumed.”
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sufficiently ingenious to rig a primitive drainage system to lower the water table to continue
mining slightly deeper. The Galena Weekly Gazette (12/11/1913) noted that when workers were
cleaning out an old shaft at the Merry Widow Mine that "was sunk probably thirty years ago",
they encountered a primitive drainage system.
When the present operators reached the bottom of what was the old shaft, they
found what had been a siphon or a trough run from the bottom of the shaft, and
through a drift which emptied near the creek. Undoubtedly, the old miners
encountered considerable water and used this means of draining their diggings.
The shaft today is perfectly dry and without doubt the water level in this vicinity
has receded probably twenty-five feet during the past two score years.
The first pumps introduced into the mining district were animal (generally horse and/or oxen)
powered affairs. In 1824, Moses Meeker built the first cabin north of the Old Cave Diggings,
opened a shaft near present-day Hazel Green (Wisconsin), and raised over 150,000 pounds of
mineral before encountering the water table. After he abandoned the claim, Jefferson Crawford
settled upon the same land and "realized a handsome fortune from it" by improving the mine
with a primitive pumping system.
With considerable zeal, [Crawford] expended a large amount in erecting pumps to
free the mines from water. First he put on a pump which he worked with oxen
upon an inclined plane. Since, he has put up a water wheel which is worked by
the water, raised by the oxen running on a wheel thirty feet in diameter. Last
year, 1856, he put up a water wheel fifty feet in diameter, on which he takes water
raised by the other pumps, with the addition of that obtained from a branch of
water, thus obtaining an immense power for working his pumps, which are
worked by long wooden rods. He deserves a great deal of mineral, and I am of
the opinion that he well be well paid for his enterprise in pushing it forward; for I
think the best deposits of mineral have not yet been reached (Meeker 1908:xx).
The Northwest Gazette and Advertiser (9/25/1841) advertised "a First Rate Horse Power
Machine, with a frame building of plank 60 feet long by 25 wide, with a cast iron pump, for
raising water out of mineral diggings" for sale by John Dowling in late 1841. In 1866, the
Harper's New Monthly Magazine (1866:689) noted that when water was encountered in the
mines, the miners "put on a pump driven by horse-power." Similarly, Kett (1878:833) noted that
horse powered pumps were still commonly used as late as 1878.
Sometimes, if the miner had patience and persevered, it was not necessary to install pumps.
Many miners, after returning to shafts that had been abandoned only a decade earlier, found that
the intensive settlement and mining in the region had lowered the water table, allowing the mines
to be exploited once again --often to the economic well being of the miner. Similarly, as will be
discussed later, small mining operations abutting large, industrialized mines like the Blackjack,
often were able to capitalize on the pumping capabilities of these larger mines, which lowered
the water table for many miles around.
Early engineering efforts in the region focused on designing more efficient pumping systems.
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As the mines became deeper, the removal of water became more and more of a problem. One of
the first mechanized pumping systems employed in the Galena area was the Gatchell Hydraulic
Ram. The July 29, 1848 issue of the Galena Daily Gazette noted that this was the
name of [the] newly invented machine for raising of water and ore. [It] may be
seen now in operation at Mr. Hughlett's Furnace, a short distance out of the city.
The machine is of simple and substantial construction, in plain philosophic
principle, and it will be seen, on inspection, that by means of a fall of five or six
feet, a stream of water is raised to the height of some thirty or forty feet. The
projectile force is that of atmospheric air compressed in an air chamber, and then
suddenly liberated. It can be applied to many highly useful purposes. H. S.
Brown, Esq., who has the patent rights for the State, is with the machine, and will
explain it particularly to all who wish to examine it.
It is not known how successful Mr. Brown was in marketing his hydraulic ram pumping system.
No doubt, it was an expensive investment for the miners of the 1840s.43
Mechanized labor, as well as more sophisticated pumping and hoisting systems, required an
adequate power source. Animal power used throughout the nineteenth century often was
inadequate for many of the tasks conducted in the mines. Steam was the predominate power
source of the middle to late nineteenth century, and was adapted to local mining operations as
soon as it became cost effective. But steam power was expensive, not only for the initial
purchase of the equipment, but also to operate. Writing in circa 1857, Moses Meeker noted that
steam at present is too expensive, on account of the scarcity of fuel, and will
continue to be so until coal can be obtained at a reasonable rate. With the
completion of railroads in this quarter, together with the aid of the river
navigation, and when the demand is sufficient to open a regular trade, we may
expect an abundance of coal, and at a reasonable rate too, from the coal fields of
Illinois (Meeker 1908:295).
Steam powered pumping systems were quickly introduced to the mines by the more established
mining companies during the middle nineteenth century. By the 1860s, a local mechanic by the
name of John Westwick had developed a pumping system and was marketing it from his Galena
workshop.44 In the summer of 1861, the Galena Weekly Northwestern Gazette (6/25/1861)
carried an article with a headline that read "Marsden and Hughlett's Lode --Westwick Pump
Works" (6/25/1861). The article continued by stating that
They are now working about 75 feet below the surface. The water is strong and a
heavy body of it is being thrown off continually by a steam engine and pumping
apparatus, the invention of a very ingenious mechanic, Mr. John Westwick, of this
43

Downs (1975) contains a context for the introduction of hydraulic ram umps in the United States.

44

John Westwick was the proprietor of the Westwick Foundry and Machine Shop, which was located on Claude
Street, near Meeker. Westwick was born in Yorkshire, England, and immigrated to Galena in May 1852 (Kett
1878:654-54).
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city. A particular description we can not give at the time but we judge that in
economy and adaptation in its object in draining mines of water it has no equal.
We refer with confidence all who are in want of such machinery to an
examination of these works.
By the late nineteenth century, particularly with the deeper zinc mines, major pumping systems
were being installed in all the mines of the region. By this time, much concern had developed
among many of the local farmers with regard to what effect these pumping systems would have
on the surrounding water supply and the lifeways of the farmers (GDG 5/10/1900). Taking a
company line, the author of one particular article concluded that they would not have an
appreciable effect because most of the mines are lower than the level of the Mississippi. One
must question the validity of this reasoning, especially considering the shallow nature of most
farm wells and the extent that the local water table had dropped during the late nineteenth
century.
In 1913, the Galena Weekly Gazette carried an article about the Marsden Blackjack Mine and
reported that
On account of the great volume of water the mine was an expensive proposition.
An underground stream passes through the mine and while the pumps are going,
springs and wells for miles around go dry (GWG 1/2/1913).
Although this was a problem for the local farmers, it was a blessing for the surrounding small
mining operations that could not afford to install pumping systems. The pumps at the Blackjack
Mine removed so much water that they lowered the water table within a significant distance
around the mine and allowed the surrounding miners to extend their mines deeper.
When the mining fever was at its height in this vicinity a few years ago, the fame
of the Black Jack spread for miles around and numerous prospect holes were put
down in the vicinity of this mine. Some of them found good ore but as the Black
Jack shut down, in a short time, the other mines which were operated by men of
small capital were forced to do likewise on account of the volume of water. With
the reopening of this property, there will undoubtedly be many other mines open
again in the near future (GWG 1/2/1913).
With the introduction of zinc ore concentrating plants, the mines required great quantity of water.
As Moore (1906:766) comments, what was once though to be a nuisance, was now a sought after
commodity. "In the early days the inadequate pumps made it appear that the water in the mines
was of unusual amount and that it took a fortune to keep the mine unwatered. It is now known
that a great number of the mines do not yield anywhere near enough water to supply the
concentrating plants."
Steam power opened up many additional avenues for mechanization, particularly for hoisting ore
and miners out of the mines. More sophisticated tipple structures, powered by steam, were built
during the late nineteenth and early twentieth centuries. Steam power also resulted in new
equipment in the mines, replacing the traditional star drills (with hammers) with more
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sophisticated air-powered drills. In early 1879, the Galena Weekly Gazette (2/7/1879) reported
on the engines, pumps, and pneumatic drills used at the mechanized Peru Mine (formerly the
Marsden Mine) during the late 1870s. It was not until the early twentieth century, particularly in
the late 1900s and early 1910s, that the local mines began to employ more sophisticated
mechanized mining equipment, particularly air powered drills.45
By the first decade of the twentieth century, the mining companies had begun to electrify their
mines. The introduction of electricity to the mines represented one of the most significant
changes to the industry since the middle nineteenth century introduction of steam powered
pumping systems. Electricity was easily adapted to a wide range of tasks. One of the more
obvious uses for electricity was for lighting the mines, which had always been difficult. Early
miners used simple tallow candles attached to the mine walls by a lump of clay (Harper's New
Monthly Magazine 1866).
Besides allowing for more substantial lighting, electricity was an economical power source for
driving a wide range of motors. No longer was it necessary to have a single power plant
operating a wide range of machinery. With electricity, smaller individual motors could be
installed with each machine, and thus a far greater number of tasks could be powered. Prior to
the construction of commercial power plants, some mines produced their own power with either
a gasoline or steam powered dynamo. In the first decade of the twentieth century, Moore
(1906:575) noted a transition within the mining industry "from gasoline power to steam power
and the installation of central electric power plants."
One of the first mines in the region to electrify was the Hazel Green Mining Company which
installed electric engines to power their hoists, drills, lights and mill in 1903 (Fatzinger
1971:155, 159-160, 162-164). Although a private electric company had already been established
by this time in Galena, the local mines in Illinois did not electrify until several years later. One
of the first to electrify was the Blackjack Mine which was supplied with electricity by the
Interstate Light and Power Company in 1913. At that time, the Interstate Light and Power
Company was also providing power to twenty-six other mining companies. The electric
company expected to supply 350-horsepower to the Blackjack Mine, which was the
southernmost mine that was receiving power.
But, electric power was expensive. In 1915, the Mineral Point Zinc Company was purchasing
electricity from both the Interstate Light and Power Company and the Mineral Point Public
Service Company for a total monthly bill of about $10,000 (GWG 11/25/1915). Nonetheless, as
the Galena Weekly Gazette reported
While the difference between the cost of steam and electricity is slight it is figured
that the Blackjack people will profit handsomely by the change as the chances of
shut downs and breakages are reduced to a minimum (GWG 7/31/1913).
Because of the cost of carrying the lines to the remote mines, few mines were electrified until the
45

An article in the Galena Daily Gazette (3/12/1904) entitled “MINE ON FEEHAN LAND IN VINEGAR MILL
BIG” describes the newly installed Howles Mine Machinery. Unfortunately, our copy is nearly illegible. In 1907,
Moore (1907:766) comments that the region is still using the slow and laborious “churn drills” for prospecting.
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1920s. Most of the mines investigated by this research had foundations indicative of steam
power plants.
Another power source used in the mines during the early twentieth century was gasolinepowered engines. The Galena Weekly Gazette reported in late 1913 that "a gasoline engine and
belt-driven hoist will be installed to facilitate operations" at the Glenridge Lead and Zinc
Company's mine located on the Hess Land (GWG 12/11/1913).
Ore Processing
Processing consisted of the crushing, cleaning, and concentrating of the ore. As with the
extraction of the mineral ore, ore processing become more mechanized throughout the nineteenth
and early twentieth centuries. Although little ore processing was needed with lead ore, more
sophisticated ore processing operations were needed with the complex zinc ores.
Ore removed from shaft mines, which exploited well-mineralized crevices with block mineral,
required little ore processing prior to smelting. Discussion lead ore, the correspondent for the
Harper’s New Monthly Magazine (1866:690) reported that
when the ore reaches the surface it weighed and sold at a given price for 1000
pounds, and always for ready money. It is then carted off to the furnace in
wagons.
During the middle nineteenth century, after arriving at the smelter, the lead ore was crushed by
hand or mechanical power, then processed by wet concentration in sluiceways. This process was
described in Harper’s New Monthly Magazine
[The ore was] sorted over, and the large lumps are thrown upon an open floor and
broken up by hammers. The furnaces are always constructed near a water-course,
and the water is conducted by a pipe into a shed. A rough wooden trough placed
under the stream of water receives the mineral, and as the water falls over it the
dirt is washed away, and much of the finer ore in scales or crumbs is carried along
down the trough, but its specific gravity is such that it sinks upon the floor of the
trench, while the water flows on and out through a drain. This fine ore is
shoveled out and again subjected to the action of water outside, by being put in a
wooden box open at one end, which is placed under any little fall in the watercourse. Men here stir the mineral about in the box with a common hoe, while the
flow of water carries off all that remains of the dirt, the mineral again being
retained by its great gravity. The washed ore is now ready for the furnace
(1866:690).46
46

The correspondent for Harper’s New Monthly Magazine (1866:690) is, more than likely, describing operations at
Samuel Hughlett’s Furnace which was located approximately one mile east of Galena immediately adjacent to
Hughlett’s Creek and the Buck Lead. This was the largest of approximately 5 furnaces still in operation in Jo
Daviess County by this date. The ruins of this furnace, an extensive water diversion system (for power), as well as
Hughlett’s rural home site, are still intact. The furnace ruins, which are heavily eroded by Hughlett’s Creek, warrant
detailed investigations prior to their ultimate destruction. In England, the task of crushing ore with mallets at the
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During the frontier days of mining in the Upper Lead Mine District, the early miner sought the
float mineral which was mixed with soil and found on the eroded bedrock surface. During these
initial years, the miner generally excavated to bedrock, collected the larger lead particles, and
tossed the spoil aside in order to excavate another gopher hole. Even with many shaft mines, the
early miners generally had picked through their rock collecting only the largest pieces of ore
with a mallet.47 In the middle 1830s, two local Vinegar Hill miners by the name of Charles
Olmstead and Seth Taylor introduced the practice of “washing” the spoil dirt to collect smaller
lead particles.
In 1836, Charles Olmstead and Seth Taylor… for the first time at the lead mines,
scraped together the dirt which was taken out from around bodies of mineral, and
which was customary to throw away after picking out all the pieces of mineral
visible, hauled it to a stream of water, made a sluice box, and washed the mineral
dirt, thereby saving ore (Kett 1878:608).
With the exploitation of less rich ore bodies (particularly zinc) and the introduction of more
sophisticated smelting furnaces (particularly zinc furnaces), more ore processing was conducted.
The majority of this early ore processing was by wet concentration, sometimes referred to as
“washing” (box sluicing).
The Wisconsin Lead and Zinc Company (1889:25, as cited in Abbott 1988:5) describes the
washing process carried out by many miners in the lead mine district during the late nineteenth
century.
The stream is dammed by the miner anywhere from 25 to 200 yards above his
“wash place,” to which the water is conducted by means of a ditch or flume and
allowed to flow over the rock and wash direct extracted by the mining. Jigs of
very primitive construction are then used for the finer particles of the ores. The
flow of the water is graduated… and carries away the fine sand and other refuse…
leaving the bulk of these ores behind.
Another ingenious mechanical method for wet processing zinc ores was employed by the
Durango Zinc Mine.
An Archimedes screw, turned by horse power, revolves in a trough through which
a stream of water is kept flowing. As the screw revolves it gradually works the
ore up the gentle incline while the water runs down and carrier with it all sand and
dirt. Afterwards the drybone is picked over by hand and the rock fragments thus
separated. During the past season [1895] eighteen men were employed at the

smelters or mine processing plants was generally performed by women. In the United States, women were not part
of the mining or smelting work force (Atkinson 1974).
47

A late nineteen century photograph of this had picking process, used in conjunction with a horse powered water
washing system, is presented in Leonard (1896:47).
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mine and the daily output was from fifteen to eighteen tons of ore (Leonard
1896:46-47).
The crushing and concentration of lead ore prior to shipping to the smelter was often conducted
in close proximity to the mine, especially with the exploitation of zinc ores. During the early
years of mining, the hand picking operation was generally conducted outdoors, we illustrated in
Leonard (1896:47). By 1900-05, specialized “dressing” or “concentration” mills were being
constructed at the mine site to house these operations. These specialized buildings often were
referred to as the “Rock House.” Initially, these specialized buildings simply housed a crushing
floor (later supplemented with a mechanical ore crusher) and had picking tables (later
supplemented with hand jigs). In 1902, Ingalls (1902:204) noted that “some of the ore mined in
Wisconsin is jigged, but a good deal is concentrated by hand sorting only and is marketed in
lump form.”48
Zinc processing was more complicated than the processing of lead ore. With the depletion of
high-grade zinc ores (drybone), the utilization of low-grade ores such as blende became more
feasible. But the use of such low-grade ores required a considerable amount of on-site
processing to concentrate the ores prior to shipping to the smelter. In the early 1890s, one author
noted that “among the most important problems of the mineral industry of to-day is the question
of how to profitably utilize the enormous quantities (amounting to millions of tons) of mixed
blende and galena… “ (Emmens 1893:316). Emmens (1893:316-20) proceeds by discussing the
then known methods of separation which included 1) Mechanical Separation, 2) Modified
Smelting, 3) Chemical Methods, and 4) Electrolytic separation. By the late 1910s, the common
methods of concentrating low-grade ores included had sorting, separation by gravity (otherwise
known as wet dressing or jigging), electromagnetic separation, oil flotation processes, or a
combination of the above (Smith 1918:70).
The process used in zinc ore concentration was dependent on the individual characteristics of the
zinc ore being processed. When zinc ores were high in blende and lead, with few iron pyrites,
simple water concentration with jigs and picking tables were adequate. Rothwell (1899:756)
described the early zinc ore processing techniques in the Joplin district.
The ore was dumped over a grizzly to get rid of the coarse rock, and the undersize
was washed in the sluices, where much fine ore was lost. The process was slow
and wasteful. Hand jigs (moveable sieves) were introduced to save the fine ore,
and are still used by small operators.
Water or gravity separation (with either sluices or jigs) was similar to that used with the
concentration of lead ores and worked on the concept that the minerals, rock, and soil all have
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During the middle nineteenth century, stamp or trip mills were introduced into the smelting furnaces. Although
initially powered by horse or water, these ore crushers were later powered by steam. A stamp mill consisted of
heavy upright wooden or metal blocks with iron feet which were raised and allowed to drop within guides.
Crushing mills passed the ore between two rollers and were common in England by the 1830s (Atkinson 1974:67).
Ingalls (1902:235-237) describes in detail the hand crushing and picking operation. He also has two photographs or
workers and picking ore.
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varying specific gravities (see Ingalls 1902:241-48). Instead of using sluice boxes, rectangular
box jigs were developed. Holibaugh (1894:670) described the hand jigs employed in Joplin as
A tank 5 by 6 by 3 ft., with a jig-box 2 by 5 ft and 8 in. deep working inside it.
The jig-pole is 16 to 18 ft long. There are some small and rude plants equipped
with Blake Crushers, Cornish rolls, and mechanically-driven jigs, and within the
past few years the mine owners have commenced to erect better designed dressing
works, of capacity varying from 30 to 200 tons of crude per day.49
Although initially hand powered, the concentrating mills were soon mechanized with the
addition of a steam power plant. By 1893, there were at least 6 “ore-dressing plants” in
operation in the Joplin district with a capacity of 50-75 tons per 10-hour day (Rothwell
1893:467; 1894:627). Ingalls (1902:246) suggests that hand jigging was performed in the Joplin
district until 1895. After that time, “a crude type of steam mill has come into general use.”
Details of a “modern dressing plant for 120 tons crude ore per 20 hours” as used in the Joplin
district was given in a paper by George Cooley in 1894. This paper described the modern
mechanized plant as including
A 50 horse-power engine, one crusher 16 by 9 in.; two sets Cornish rolls 14 by 24
in.; one grizzly, sizing screens, spitzkasten, jigs and elevator. …Three sieve jigs
are recommended for galena and quartz, 4 or 5 sieve jigs for galena, blende and
quartz… Jigs with sieves 36 in. to 42 in. long and 16 in. to 24 in. wide, have a
capacity from 35 to 60 tons in 24 hours. The water used is 2 cu. ft. per minute for
each sieve. Fine sand or slime jigs, 12 to 15 tons for 24 hours, use 1 to 1¼ cu. ft.
water per minute (as cited in Rothwell 1895:688).
By 1898, the trade journal Mineral Industry noted that, in the Joplin district, “dressing works”
had been constructed at many of the mines “with the result that only a small part of the output is
concentrated by means of hand jig” (Rothwell 1899:729). A year later, Rothwell (1900:639)
commented that “the hand-jig system of cleaning ore has been almost entirely superseded by the
modern high-power steam mill…”
The Joplin mining district (western Missouri and Kansas) had Wisconsin-Illinois mining district.
As such, the mines in the Joplin district had worked out the problems with the early zinc
processing methods. The first concentrating mill constructed in the Wisconsin-Illinois district
was constructed by Richard Kennedy, “one of the best known local zinc men at that time in the
district” who apparently had traveled to Joplin to learn about the new processing methods.

49

Hand picking and jigging is described in detail in Rothwell (1900:764). According to Rothwell, the simplest hand
jigs cost about $20 and required little repairs. “Jigs have proved the most valuable concentrators yet devised for all
the coarse products and they succeed also upon comparatively fine products, but have never been used to advantage
for slimes.” One of the most common mechanical jigs was known as the Harz jig, and is described by Rothwell
(1900:766). A variant of the mechanical Harz-type jig used in the local mines was known as a “Cooley jig”
(named, no doubt, after George Cooley of Joplin; Roe 1991:28). The Improved New Century Jig is illustrated in
Nicholson (1903:628-30). By the late 1910’s, a variety of mechanized equipment had been devised for wet
concentration. Some of the various devises developed for this included jigs, vanners, buddles, concentrating tables,
canvas tables, blankets, riffles and cement tables (Megraw 1916:2).
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[On] returning from the Joplin district, [Kennedy] was imbued with the idea that
if the Joplin operators could make money on 4 and 5 per cent propositions, the
operator in the Platteville district surely could on 15 and 20 and even as high in
some instances as 50-per cent ore, provided proper methods and modern
machinery were employed (Moore 1906:575).
As such, the first concentrating plant in the Wisconsin-Illinois district
was built three years ago, on the Oldenburg property, by Mr. Kennedy and his
associates. Since that time the Kennedy companies alone have installed 10
different concentrating plants and separators, all of which today are paying
dividends. Owing to the fact that the ore buyers heavily penalized the pyretic zinc
ores, many of the mines never paid a dollar in dividends until after installing a
roasting and magnetic separating plant (Moore 1906:575).50
Although correct in reporting that Kennedy was the first to construct a concentrating mill in the
Wisconsin district, Moore (1906) was incorrect in the date that he gave for the construction of
the Kennedy mill. In June 1900, the Galena Daily Gazette (6/18/1900) reported on the
construction of this processing mill—which was the first in the region.51
Six mechanics have arrived here from St. Louis… They began the work to-day of
erecting the ore crusher at the Kennedy mines on the Oldenburg farm in Rawlins.
When finished the plan will represent an expenditure of over $15,000 and it is
expected that Mr. Kennedy’s mines along will furnish ample materials to keep it
running full time.
Heyl et at. (1959:71) noted that
Steam mills of the type used in the Joplin, Mo. District were introduced for the
concentration of ore [in the Upper Mississippi Lead Mine District] about 1900.
These power-driven gravity mills, for the most part, replaced the expensive,
wasteful had-jigging and hand-dressing methods formerly used in the district.
The mills usually consisted of a primary crushing unit plus 7-cell, wooden, Harztype jigs which ranged in number from 1 to 3 banks. A 50-ton mill had 3 banks
of jigs, all steam driven. In several of the mills concentrating tables were used to
re-treat the tailings (Bain 1906:146). This method produced concentrates that
ranged in grade from 25 percent zinc to a maximum of about 60 percent. The iron
sulfide content in the jig concentrates was commonly so great that roasting and
magnetic concentration were necessary to purify the concentrates to prevent
penalties by the smelters.
50

Moore (1906:575) continues by noting that “the latest Galena type of roaster, in connection with the ClevelandKnowles separator” are generally what are installed at the mines. This setup has an efficiency of approximately
90% and produced zinc concentrate of approximately 60% zinc.
51

In 1919, the Galena Weekly Gazette (8/28/1919) reported that the famous Kennedy Mine “was the first mine in
this district to have a mill.”
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By 1902 and 1903, approximately 12 concentrating mills (of the “Joplin type”) has been
constructed in the Upper Mississippi Lead Mine District. These mills were of the mechanical
wet separation (or jigging) variety. As Table 1 documents, the number of these mills was to
quickly increase and become standard equipment at the local mines. Within a few years,
“dressing plants” of the “Joplin type” (consisting of an ore crusher with hand or mechanical jigs)
rapidly were being installed at the mines in the Wisconsin-Illinois district. Many of the mines
documented by this research included the remains of a small building utilized as an ore
processing plant.52
Moore (1907:766) notes that “it has been found that the small mill (of about 50 tons capacity per
10 hours) is best suited to the underground conditions of this district.” During the early
twentieth century, the professional mining literature gave much attention to the various jig types
and proper layout of a concentrating mill. Rothwell (1899:756-57) goes into great detail
describing both the hand operated and mechanical processing plants in operation in the Joplin
district (including one patented by George Cooley of Joplin).53
During the early years of the twentieth century, more sophisticated processing methods
(including magnetic separation, electrostatic separation and flotation methods) were being
developed to more efficiently process the complex zinc ores and was soon to alter the character
of mining in the Wisconsin-Illinois district (Smith 1918:71).
Hofman (1922:54-55) notes that some of the Upper Mississippi Valley zinc deposits are high in
marcasite and that the zinc ore must be cleaned by “a superficial (flash) roast, followed by
magnetic concentration” which yields a market product of 58-60% zinc. As Smith (1918:63)
notes, zinc ores from Wisconsin are high in marcasite “and much difficulty was at first
experienced in concentrating the ore, but this has been overcome by slightly roasting the ore to
render the marcasite magnetic… By this means magnetic separation of the blende from its
associated iron sulphide is rendered possible, thus giving a shipping ore of sufficiently high
grade suitable for distillation.”
The smelting of zinc ore was a far more complicated process than the smelting of lead ore. It
was necessary to oxidize zinc ore by either calcination or roasting. Calcination was a simple
52

Throughout the early twentieth century, mining engineers generally referred to the mechanical separation (with
the use of hand or machine powered jiggers) as “Concentrating Mills or Plants.” In contrast, the more sophisticated
electromagnetic or electrostatic concentrating mills were referred to as “Separating Mills or Plants.” Table 1
emphasizes the early twentieth century growth and decline of the Wisconsin district zinc mines as represented by the
yearly total of concentrating separating mills in the district.
53

Rothwell (1900:670) goes into great detail describing the standard 100-ton concentrating plant in use in the Joplin
district at the turn-of-the-century. Comparing the 25-35 ton capacity mill used five or ten years previous, the
modern mill was an “evolution of experience.” Costs for the modern 100-ton mill of 1899 was $6,500 to $8,500,
which he claimed was “surprising small when its capacity is considered.” Included within the text are three pages of
specifications as well as a plan and section drawing of the mill complex. Ingalls (1902:246-50) similarly describes
the workings of a 100-ton ore dressing plant (as well as the construction of Colley jigs) in operation in the Joplin
district. This plant consists of the jig room (24’ by 64’) and the combination engine/boiler room (28’ by 30’). The
machinery was driven by a 60 horsepower engine. Ingalls (1902) further adds that the regular mill crew consists of
four men (two crusher-feeders, one jig man and an engine tender.
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process which entailed the burning of lump ore with a good supply of oxygen and moisture. It
generally was carried out near the mine prior to shipment to the smelter. Roasting was a bit
more complicated and consisted of the desulphurization of zinc blende. Roasting required a
more controlled burning of the crushed ore in furnaces, and zinc sulphide (which was the
common zinc ore of the Upper Mississippi Lead Mine District) was one of the more difficult zinc
ores to roast “sweet.” Additionally, the presence of lead in zinc ore (as was the case in the Upper
Mississippi Lead Mine District) created problems in roasting, which generally was conducted tat
specialized facilities set up in the district specifically to roast ore prior to shipment to the smelter.
Many of the problems associated with roasting zinc ore were not overcome until about 1890
(Smith 1918:80-82; see also Ingalls 1906).
By the middle 1890s, magnetic concentration was being employed in Europe with “various
success.” In 1898, Ingalls (1899:741) noted that
A highly interesting new development… is the contemplated application of the
Wetherill process of magnetic separation. It is claimed that a sufficiently clean
separation between the galena and blende can be effected by these machines, and
if this hypothesis is borne out in practice, the mixed sulfide ore problem will be a
long way toward solution.
By 1900, experiments with the Wetherill magnetic separator were being conducted in the United
States by the Colorado zinc Ore Company. The experiments went sufficiently well, and the next
year (1901), the company was in the process of constructing a magnetic separating plant in
Denver, and the New Jersey Zinc Company was constructing one in Canon City (Ingalls
1901:672; Weidman 1903:657). In 1902, the magazine Mineral Industry carried detailed
information on the Wetherill Separators (Struthers 1903:655) and, by the next year (1903), the
first combination ore roaster and magnetic separator had been constructed in the Upper
Mississippi district.54 This concentrating mill was constructed at the Trego Mine at Meeker’s
Grove (Ingalls 1904:353). By 1905, Ingalls (1906:563) noted that
Wisconsin produces a blende concentrate which, after magnetic separation, is
practically as high in zinc as the average Joplin ore…
Moore (1906:574-75) reported about the mining boom in the Upper Mississippi Valley Lead
Mine District, and noted that “after nearly 50 years of mining, more or less active, the Platteville
zinc and lead district, as the southeast Wisconsin zinc and lead fields are locally called, is
enjoying a period of prosperity. Today there are 20 to 30 large dividend-paying mines and many
smaller ones, as against only two or three a little over a year ago. The chief causes for this
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Magnetic separation required two separate steps; 1) roasting, and 2) separating. Roasting (also known as
calcining as well as pre-roasting) magnetized the iron in the zinc ore and allowed the use of magnetic separators. In
the magnetic separator, the magnetic oxides and suphides were separated from the concentrated zinc product by use
of electromagnets (Fitzinger 1971:97-100, 168). Whereas the concentrating plants had been located at the mine site,
separating plants served a wider regional market. One of the first commercially successful magnetic separators used
in the district was the Wetherill Separator, marketed by the Wetherill Separating Company of New York. Ingalls
(1902:269-70) describes the Wetherill separator in detail. Several distinctive separators (including the Platteville,
Campbell, Galena and Skinner) were developed and adapted to the Wisconsin district.
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improvement have been the high prices for ore, and the perfection of the system of magnetic
separation.”

Table 1
Number of Concentrating Mills and Separating Plants
By Year (Wisconsin District)
(1900 to 1920)

na
*
**
***

Year

Number of
Concentrating
Mills

Number of
Separating
Plants

Type of
Separating
Plant

1902-03
1905
1906
1907
1910

12
47
60
na
81

1915
1916
1917
1918
1919
1920

57
82
68
58
42
32

-12
na
25
12
1
12
14
9
7
5
5

-Magnetic(?)
na
Magnetic*
Roasters**
Electrostatic
Roasters**
Roasters**
Roasters**
Separating Plants***
Separating Plants***
Separating Plants***

Information not available.
Of the 25 separating plants, 20 were of the “slow roast Galena-type.”
This probably refers to the use of roasters and magnetic separators.
By 1918, the term “separating plant” was being used instead of the term “roasters.” This probably refers
to the combination use of a roaster and magnetic separator.

In 1905, the Mineral Point Zinc Company “installed a battery of Galena type roasters and
Cleveland-Knowles separators.” By the end of the year (1905), there were 47 concentrating
plants and 12 separators in operation in the district (Kennedy 1906:575-6). In 1907, the Joplin
Separating Company constructed a roaster and magnetic separating plant at Galena (Ingalls
1908:915; 1909:855).55 In 1910, the Campbell Ore Separating Company constructed a
separating plant at Cuba City (Kennedy 1911:685). By 1916, 82 ore dressing mills and 14
magnetic separating plants were in operation in the Wisconsin District. In January 1916, the
Galena Weekly Gazette (1/20/1916) reported on the construction of two Skinner roasters by the
Wisconsin Zinc Company at nearby New Diggings, Wisconsin. That same year, another
Skinner-type roaster was constructed by the Mineral Point Zinc Company at Mineral Point,
55

The Galena Daily Gazette (5/3/1904) reported on the remarkably short time it took to secure the separating works
at Galena. This plant closed in 1913 (Ingalls 1914:792).
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Wisconsin and the Galena Refining Company constructed a Mathey-type roaster at Galena.
Other Mathey-type roasters were erected by the Great Western Mining Company and by the
Whittier Mining Company. Previously, constructed roasters had been built by the Olive Mining
Company at Shullsburg, and by the Linden Zinc Company at Linden (Roush 1917:764).
Additionally, preparations were being made to construct a 630’ railroad tunnel to connect the
Skinner roaster at New Diggings with the nearby railroad. According to the newspaper, “every
available roaster in this district is now in operation,” and many new mills were being
constructed.
The new technology was so successful that “several mills have been erected on trailing piles and
are being operated with success” (reprocessing the older tailings). In early 1907, Moore
(1907:765) commented, in reference to the use of magnetic separators which had been in use for
only about five years, that “those who at first were pessimistic have been forced to admit that
they were wrong. A factor of great importance is the perfection to which magnetic separation
has been brought… This has made it possible to work up a vast number of old dumps that were
considered useless.
Another form of zinc ore separation adapted during the early years of the twentieth century was
the electrostatic method. Hofman (1898:454-55) described an experimental electrolytic
concentrating plant in Europe. In 1904, Rothwell (1905:420) went into detail describing the
Blake separator (a form of electrostatic separator in use in the Wisconsin district). According to
Roe (1991:29), Wisconsin mining companies “had a leading role in the development and
application of electrostatic methods. During the period 1907-1911, engineers from all over the
world took note of a plant at Platteville. In 1907, the American Zinc, Lead and Smelting
Company (of Boston) became interested in a new electrostatic ore separation process… There
was a world-wide interest in this radically new method of ore separation as of 1907.” The plant
tested two different machines at the Platteville mill—the Blake-Morscher and the Huff
machines.56 The Huff machine won the contest and the company purchased exclusive rights for
use of the machine in the United States. The American Zinc Ore Separating Company was
formed in Denver as a result. By 1909, the Platteville mill was processing 100 tons per day
using this method. In 1910, when discussing the number and type of separating plants in the
Wisconsin district, the trade journal Mineral Industry reported on the operation of 12 “roasters”
(and/or magnetic separators?) and a single “electrostatic” plant. This is the only reference to an
electrostatic separating plant in operation in the Wisconsin district. It was not until 1920 that the
Mineral Industry was quoted as saying that “electrolytic process may be considered to have
found itself.”
Although magnetic separation had revolutionized the recovery of zinc ores, it was relatively
short lived. By the late 1910s, a new separating method was beginning to come into practice. In
1917, Smith (1918:62-63; 71-73) noted that, although ”the greatest tonnage of zinc concentrates
has been produced by magnetic separators…, flotation processes are, however, now being
introduced for the treatment of complex ores in America.”
The flotation process of separation is especially suited to sulphur rich ores, which are common in
the Upper Mississippi Lead Mine District, and works on the concept of molecular surface
56

This contest was reported by the trade journal The Mineral Industry (1908:915).
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tension. In 1916, Megraw (1916:2) noted that the commercial application of the process had
been accomplished only within the last few years. The process was first discussed in the trade
journal the Mineral Industry in 1906 (Ingalls 1907:777) in reference to its wide spread use in
Australia. The Lead Industries Association described the “remarkable flotation process” as
A method simple enough to describe but complicated in execution, such an
important and marvelous metallurgical development of the twentieth century that
it has left a deep impression upon lead and other metal mining industries… the
flotation process generally constitutes taking finely crushed ore diluted with…
water, and agitating the mass violently with air in a tank to which a fraction of
one per cent of pine oil, with or without small amounts of other suitable
chemicals, has been added. S a result of the agitation a froth containing most of
the metallic constituents of the ore is formed on top of the tank while the
valueless gangue matter remains unaffected at the bottom of the tank. The froth
flows from the tank and is easily dried (Lead Industries Association 1931:7).
As this source notes, although the processing of complex ores like those in the Upper Mississippi
Valley District has baffled metallurgists for many years,
The flotation practice has reached such a stage of perfection that extraordinary
efficient work is being done, not only in extracting a single mineral from an ore,
but also in separating several minerals in so-called complex ores, for example, an
ore consisting of an intimate mixture of lead, copper and zinc minerals. …with
selective flotation as a took, many mineral deposits considered practically
worthless a few years ago have developed into important lead lines…” [and
flotation has] supplanted earlier methods of concentration using gravitational
methods of milling… [such as] pulsating jigs, vibrating tables… (Lead Industries
Association 1931:7; see also Megraw 1916).
Ingalls (1907:777) reported that the first satisfactory plant in the United States to utilize the
flotation process was installed at Marion, Kentucky, but that the process was developing slowly.
Ingalls (1914:805) noted problems being encountered with smelting the flotation concentrate
since the process yielded a very fine grade ore which was difficult to roast and smelt. Although
Roe (1991:29-30) states that, between 1910 and 1920, “the froth flotation process matured and
was quickly adopted” by the leading mines, its does not appear to have been readily adapted to
the Wisconsin-Illinois district. From 1912 to 1914, “the American Zinc Company constructed
and tested a 1,000-ton per day zinc ore flotation plant at Mascot, Tennessee. By 1916, the
Mascot plant and several other large plants were successful in adapting the process.” The
American Zinc Company purchased a license to use the Mineral Separation North American
Corporation flotation patents… [and] revolutionized the copper, lead and zinc industries (roe
1911:21; 29-30).
Roush (1919:761) noted that the flotation practice had “made rapid strides during 1918,
accomplishing astonishing results for those installing it as an experiment, and establishing it as a
fixed and approved method for the concentration of fines.” Similarly, a few years later, Zook
(1926:713) stated that “the most notable feature of the year [1925] in the United States was the
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increased production of slime concentrates of zinc by selective flotation.” At that time, the
flotation process was predominately in operation mostly out west, with 50 units having been
installed in the Joplin district that year.
The extent of flotation mills constructed in the Wisconsin district is unknown. Heyl et al.
(1959:72) notes that the first commercially successful flotation mill in the Wisconsin district was
established by the Badger Zinc Company at Linden (Wisconsin) in 1929. “This plant was built
to lower costs, to eliminate the wasteful roasting and magnetic separation stages of ore
concentration and to remove the large quantities of barite in the ores.”
To summarize, early ore processing was characterized by hand crushing wet concentration (with
sluice boxes) and hand picking of ores. Generally, these operations were conducted outdoors
and, as such, were weather dependent. During the first decade of the twentieth century, this
traditional process was mechanized in this region due to the increased exploitation of the lowgrade zinc ores. By 1910, most commercial lines in Jo Daviess County operated their own mills
for ore processing. These mills contained ore crushing machinery and simple wet concentrating
jigs (either had or machine operated). By the 1910’s, more sophisticated roasters with
electromagnetic concentrating plants were being constructed. These mills were regionally
located and supplied a service to several individual mines. By the 1930s, more practical flotation
mills (such as those identified at the North Unity Mine) were in operation in the district.
Ore Smelting
Once the ore (whether lead or zinc) had been removed from the ground, it had to be smelted to
produce relatively pure mineral. With lead ore, the smelting process was relatively simple and
conducted either on site (during the initial years of exploitation) or at local furnaces. With the
more complex zinc ores, adequate fuel supplies were a problem, and the smelting furnaces
developed near the coal source. In Illinois, the earliest zinc furnaces were developed at LaSalle,
along the Illinois River and near the upper Illinois coal fields.57 Although they were not smelted
locally, zinc ores required more sophisticated processing (including roasting) prior to shipping to
the smelter. Since the zinc smelting operation was a non-local process, it has had little impact on
the local landscape, and is not discussed here.
Smelting of lead ore converted the ore (lead sulphide, PbS) into pure lead (Pb). Initially, the
crushed ore is heated in an oxidizing atmosphere which converts the ore to lead oxide (PbO) or
lead sulphate (PbSO4). After that, the roasted ore is added with additional non-roasted ore and
heated in a reduced atmosphere. The result, as indicated in the following equations, is pure lead
and an unwanted by-product, sulphur dioxide (SO2).
PbS + 2PbO

3Pb + SO2

PbS + PbSO4

2Pb + 2SO2
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Ingalls (1902:41) notes that smelting works of this country are all “I close proximity to a coal field or natural gas
field, with the exception of the New Jersey works. . . the works at North Chicago, Ill., and Mineral Point, Wis.,
which have to obtain their supply of coal from the northern field of Illinois.”
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Over the years, this process has been carried out in many different manners with increased
efficiency.
Little is known about the smelting activities of the prehistoric cultures that used the local lead
resources. Due to the low volume used by the aboriginals, it is suspected that they simply melted
cubic crystals in an open campfire or hearth. The archaeological documentation of this process
has been rare (See Walthall 1981; McKay 1988). Thwaites (1895:281) described a primitive log
furnace used by the aboriginal population during the early nineteenth century. Such log furnaces
were a logical development from the simple campfire method.
Large logs would be placed on the ground and smaller pieces of wood piled
around and the ore heaped on. The fire would be set in the evening and in the
morning shapeless pieces of lead would be found in cakes, or in small holes
scratched in the earth under the logs; or sometimes in shapeless masses...
Thwaites (1895:276) also describes similar crude furnaces used by the French in the Lead Mine
District during the middle eighteenth century.
They cut down two or three big trees and divide them in logs five feet long; then
they dig a small basin in the ground and pile three or four of these logs on top of
each other over this basin: then they cover it with the same wood, and put three
more logs, shorter than the first, on top, and one at each end crossways. This
make a kind of box, in which they put the mineral, then they pile as much wood
as they can on top and around it. When this is done, they set fire to it from under;
the logs burn up and partly melt the mineral. They are sometimes obliged to
repeat the same operation three times in order to extract all the matter. This
matter, falling into the basin, forms a lump, which they afterward melt over again
into bars weighing from sixty to eighty pounds, in order to facilitate the
transportation to Kaskaskia.
Rickard (1932:152, 159) describes a variation of the log hearth method, which consisted of a
"trench dug into a hillside that was filled with logs on which the ore was thrown.” An improved
trench furnace was employed by the Fox Indians at Dubuque's mines.
A hole was dug in the face of a piece of sloping ground, about two feet deep, and
as wide at the top. This hole was shaped like a mill-hopper and lined with flat
stones. At the bottom or point of the hopper, which was eight or nine inches
square, narrow stones were laid across, gratewise. A trench was dug, from the
sloping ground inward to the bottom of the hopper. This channel was a foot in
width and height, and was filled with dry wood and brush. The hopper being
filled with the ore and the fuel ignited, in a few minutes the molten lead fell
through the stones at the bottom of the hopper, and thence was discarded, through
the trench, over the earth. The fluid mass was then poured into an awkward
mould, and as it cooled it was called a "plat," weighing about 70 lbs... (Harper's
New Monthly Magazine 1866:686).
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Mosses Meeker (1908:285-287) also describes early log and ash furnaces used in the Lead Mine
District by the American miners, and noted that they were common in the district up to the year
1830 or 1831.
The smelting was done in log and ash furnaces. The log furnace was built upon a
bank or side hill so as to have a descent of forty-five degrees. They were built on
two or four eyes. In the first place there was a strong wall built parallel with the
bank, connected with walls at right angles, four feet apart. After the walls were
up, there was a hearth laid, made of one flag-stone having the proper inclination
so that the lead would flow down into the basin in front of the furnace. The
hearth being made, there were side walls placed upon the hearth, nine inches high,
and from nine to twelve inches wide. As burners for the logs, stoke-holes were
left in the front wall, ten inches wide by twenty inches high. Logs were cut of a
proper length, say three feet ten inches long, and from fourteen inches to two feet
in diameter. The large logs were first rolled in upon the side walls, which raised
them from the hearth to leave room for air and wood. After the logs were
properly placed, the barking was set; that is, wood set upon the end around against
the walls. That being set, it was ready for the mineral. Each eye would receive
from three to four thousand pounds. The furnace being charged, a slow fire was
kindled under the logs, and continued to burn until it arrived at a dull red heat.
The fire was then drawn from below to give time for the sulphur to pass off. The
sulphur, logs, and barking would keep up a moderate combustion, which was left
about six hours. It was then ready to have a fire kindled again in the eye under
the logs. A brisk fire being kept up, the lead would flow down into the basin,
which was kept hot by a fire upon it until the lead was cast into pigs.
The whole operation of charging and smelting occupied about twenty-four hours.
The next process, when there was a sufficient quantity of ashes accumulated, was
to wash them clean from extraneous matter, that they could be fused by a higher
degree of heat in a furnace called an ash furnace. The ashes when clean were
composed of small pieces of mineral, and the gray oxide of lead. The ash furnace
was likewise built upon the side of a hill, but entirely different in construction
from the log furnace. There were walls raised about three feet high, and eighteen
inches apart, and five feet long for the ash pit. The original mode of making the
grate was by laying rocks transversely. The fire-place was constructed so that the
blaze was thrown upon the basin. The basin was constructed in an oval shape, so
that it could be tapped on both sides of it, one side for the slag and the other for
the lead and zane. Zane was a term made use of to designate lead that was not
deprived of its mineralizer, sulphur, which had to be passed again through the log
furnace; it was then a fine lead. From the basin there was a flue, somewhat funnel
shaped, at an inclination of forty-five degrees, with a flat hearth, and at the top
was a place to put the ashes upon to be smelted, which was pushed into the flue as
it melted off the bottom and ran down into the basin. The ash furnace was kept
going day and night until the bottoms of the flue and basin were cut out by the
action of the sulphurate of lead combined with heat. When I came to the mines it
was considered a good ash furnace that would run fifty thousand pounds of lead;
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but they ere subsequently so much improved, that a hundred and sixty thousand
pounds were made by one furnace before it went into disuse.
In discussing the early log furnaces, Meeker (1908:282) hints at their location along the river
edge when he noted that "there were many log furnaces that the smelters had prepared, that were
lying upon the banks of the river, that were swept away..." As Meeker (1908:287) points out, the
primitive log and ash furnaces, which he claimed were introduced by the Spaniards, were very
inefficient and resulted in "a great waste of lead." The primitive log furnaces required large
supplies of timber resources for fuel and extracted less than 50% of the lead. The lead rich slag
that was a waste product was later sought out by miners when more efficient furnaces were
established Leonard (1896:1710).
Moses Meeker, an early white lead manufacturer from Cincinnati who had immigrated to the
Lead Mine Region to pursue mining interests, was little impressed with the efficiency of the
early log furnaces. Meeker (1908:287) stated that "seeing the log furnace in use in 1822, I
concluded not to make use of it..." and made arrangements to ship clay from Rock Island to
Cincinnati to manufacture 60,000 brick in order to construct a furnace "on the English plan of a
cupola.” After having difficulty in getting quality brick manufactured, his original Cupola
furnace failed, and he "went to work and built a log furnace" noting that he must first learn to
crawl prior to walking.
Harvey Mann, an early smelter in the Galena region, described the process of smelting lead by
the early Anglo-American miners (as cited in Kett 1878:839-40).
Selecting a proper spot near the foot of a hill sloping down at an angle of about
forty-five degrees, a wall about two feet thick was built along the line of the hill,
ten feet long and about eight feet high. At each end a wall of same thickness was
built up the hill; another of same thickness was built in the centre, dividing the
furnace into two compartments or pits, each four feet wide, and from the surface
of the ground at the top to eight feet deep at the bottom. These "pits" were paved
with flat stones on the bottom, and at the sides were placed stones about six
inches high to keep the logs from resting on the sloping floor down which the lead
ran. Through the head wall, at the bottom was made a hole in the centre of each
pit. These holes, or "eyes," served the double purpose of giving draft for the fire
and for the escape of the melted lead which ran down the inclined plane through
these, and by channels was conducted into a basin excavated in the earth below,
and from which it was dipped with iron ladles into the moulds and converted into
"pigs" or bars weighing seventy-five or eight pounds each. Smelters usually had
at least two of these furnaces, so as to charge one while the other was burning and
cooling off.
To charge a furnace, oak logs were sawed into lengths of four feet, the largest
were rolled down to the bottom and smaller ones succeeded until there was a floor
of logs, raised about six inches from the stone floor from the bottom of the
enclosure to the top. Then smaller wood stood on end around three sides of the
pit, and about 2,500 pounds of mineral packed in on the logs in each, the larges
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pieces at the bottom; wood was then piled on the top of the mineral, and the
furnace was ready to fire. In burning, fresh wood was constantly piled on the top
and the fire kept up until the logs were burned out underneath, and then allowed
to die out. When the furnace was sufficiently cool the pits were cleared out; the
largest pieces of mineral remaining, taken out to be added to the next "charge,"
and the ashes thrown into a pile to be washed and re-smelted in an ash furnace. A
log furnace of this description costs about $25. A "charge" usually burned out in
sixteen to twenty-four hours, depending on the size of logs used.
The ash furnace was a different and more expensive affair. Selecting a proper
spot at the foot of a hill, a sort of box, with bottom and sides of stone (not unlike a
mason's mortar-bed in form) was made. This was generally about six feet long
and three feet wide. On one side was an eye, on the level with the floor, but filled
with clay, and on the other side another, higher up. Over this was built a structure
of masonry, and extending far enough below or from the hill for the fire, which
was fed through an arch in front, something like the arches of a brick kiln. From
the other end of this structure was a long flue, three feet wide, floored and
covered with stone, something like a chimney built on the ground up the sloping
side of the hill, fifteen or twenty feet, with a flue three feet wide and about one
foot high. Here, then, we have a huge fire box, with the "lead box" in the up hill
side, with a chimney from it lying on the ground at an angle of about forty-five
degrees. The fire kindled, the ashes, after being washed, are thrown in at the top
of the chimney, smelted by the heat and draft from the fire passing over them, the
lead runs down into the box prepared for it below, which is kept hot by the fire
which passes over into the chimney. Here the liquid lead accumulates, the "slag"
or dross, which floats on top running out of the upper hole in the "box." When
the lead gets high enough to run out of the same "eye," the clay is knocked out of
the lower "eye" on the other side, and the pure lead is drawn off and cast into
"pigs." The "eye" is then plugged again, and the process is repeated. The "slag"
was for a long time considered worthless, but when the cupola or blast furnace
was introduced, it was smelted, yielding, in some cases, fifty percent pure lead.
By the middle 1820s, more sophisticated furnaces had been introduced into the Upper
Mississippi River Lead Mine District, and by this time, mining and smelting had become distinct
and separate occupations (Kett 1878:839).58
The Ore Hearth furnace had become very standardized by the late eighteenth century in Europe
and England. These furnaces, also known simply as Hearth furnaces, were in widespread use in
Northumberland, Durham, and Cumberland during the eighteenth and early nineteenth centuries
(Atkinson 1974:75). Ore Hearth furnaces are periodic furnaces that were designed to be loaded,
burned, and unloaded in three separate events. The burning episode required from six to twelve
hours to "blow out" and required a steady supply of air --"a strong and constant current of air was
sent into the fire from a bellows, driven by water or other power" (Kett 1878:841). In reference
to the constant blast of air needed to keep the furnaces operating, these were also referred to as
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Hofman (1904:82) notes that there are three main types of furnaces used for the smelting of lead ores. These are
the Hearth Furnace, the Reverberatory Furnace, and the Shaft Furnace.
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Blast Furnaces. Although Blast Furnaces needed purer and higher grade ore and were more
labor intensive than the Cupola Furnace, they were more fuel efficient, and could be quickly
started and stopped without loss of fuel and/or heat. As such, they were ideal for small time
operations with intermittent smelting schedules. Additionally, ore hearth furnaces could use any
fuel, particularly wood, whereas the Cupola or Reverberatory Furnace generally required the use
of coal. On the average, the Ore Hearth or Blast Furnace could produce from 60 to 150 pigs of
lead per day. At some smelters during the heyday of production in the Upper Mississippi Lead
Mine District, it was not uncommon to produce as many as 200 pigs per day with an Ore Hearth
Furnace, which was the most commonly used furnace in the Upper Mississippi Lead Mine
District (Kett 1878:841; Hofman 1904).
Hofman (1904:116) notes that, in the ore hearth Furnace, the oxidation and reduction phases of
the smelting process were conducted simultaneously, unlike in a reverberatory furnace where the
two phases are separate operations. Like the earlier log furnaces, the ore hearth furnace often
was used in conjunction with a second furnace to refine the waste. The "slag-eye" furnace was
used in conjunction with the ore hearth furnace to process the slag deposited at the end of the
smelting operation.
As Hofman (1904:117) notes, the ore-hearth furnace was "a small low fireplace surrounded by
three walls, with a tuyere at the back, [and] cannot show much variety in construction or in
manner of working....” Hofman (1904:117) further discusses three variations in form of the ore
hearth furnace: 1) the Scotch Ore-Hearth, 2) the American Water-Back Ore-Hearth, and 3) the
Moffet Ore-Hearth. The Scotch ore-hearth was the predominate form of hearth used in Missouri
District. The American Water-back Ore-hearth was of similar form but had a water-cooled back
that allowed for continuous use of the hearth, which was one of the main advantages of the
reverberatory furnaces. Two men worked as partners in eight-hour shifts to operate the orehearth furnace (Hofman 1904:125).
The ore hearth furnace could not compete with the more complicated English or Silesian
reverberatory furnaces ((Hofman 1904:117). Nonetheless, the ore hearth furnace was the most
common in the Upper Mississippi Lead Mine District. One of the advantages of the ore hearth
furnace was that that it could be "quickly started and stopped without much consumption of fuel
or loss in heat, and thus serves its purpose in extracting at intervals from small amounts of nonargentiferous ore the major part of the lead. This is probably the reason why it found such favor
in the Mississippi Valley, where small amounts of ore were often treated, and still are, by men
who have mined it themselves.” The correspondent for Harper's New Monthly Magazine
(1866:691) noted that "the Scotch Hearth, or Blast Furnace, [which was used in conjunction with
a slag furnace] has now superseded all others..."
The correspondent for Harper's New Monthly Magazine (1866:691-92) describes the operation
of the Scotch Hearth and slag furnaces in common usage during the middle nineteenth century.59
It consists of a box of cast iron, two feet square, one foot high, open at top, with
the sides and bottom two inches thick. To the top of the front edge is affixed a
59

As mentioned earlier, the correspondent probably is describing the operation of Hughlett’s Furnace, which was
located approximately one mile east of Galena, near the Buck and Doe Lead.
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sloping shelf or hearth called the work-stone, used for spreading the materials of
the "charge" upon, as occasionally becomes necessary during smelting, and also
for the excess of molten lead to flow down. For the latter purpose a groove one
half an inch deep and an inch wide runs diagonally across the work-stone. A
ledge one inch in thickness and height surrounds the work-stone on all sides
except that toward the sole of the furnace. The hearth slopes from behind
forward, and immediately below the front edge of it is placed the receptacle or
"melting-pot." An inch from the bottom, in the posterior side of the box, is a hole
two inches in diameter, through which the current or "blast" of air is blown from
the bellows.
The furnace is built under an immense chimney, thirty to thirty-five feet high, and
ten feet wide at its base. Behind the base of the chimney is the bellows, which is
propelled by a waterwheel, the tuyere, or point of the bellows, entering at the hole
in the back of the box. The fuel, which consists of light-wood, coke, and
charcoal, is thrown in against the tuyere and kindled, and the ore is placed upon
the fuel to the top of the box. The blast of air in the rear keeps the fire burning,
and as the reservoir or box is filled with molten lead the excess flows down the
grooved hearth into the "melting-pot," under which a gentle fire is kept, and the
lead is ladled from it into the moulds as is convenient. Before adding a new
"charge" the blast is turned off, the "charge" already in is drawn forward upon the
work-stone, more fuel is cast in, and the "charge" is thrown back with the addition
of fresh ore upon the wood. The combustion of the sulphur in the ore produces a
large amount of the heat required for smelting. The furnace is thus kept in
operation sixteen hours of the twenty-four.
As the author notes, although ore is of variable quality, it generally does not produce over 68%
lead from this first smelting and produces a by-product (gray slag). The author continues by
noting that
The gray slag is very valuable, though the lead procured from it is harder than that
of the first smelting. There is left about 75,000 pounds of gray slag from each
1,000,000 pounds of ore. The slag furnace is erected under the same roof with the
Scotch Hearth, and has a chimney of its own a few feet from that of the hearth,
and the "blast" is secured from the same water-power by an additional blast-pipe
driven by the same wheel. It consists of a much larger reservoir, built of
limestone, cemented and lined with clay, with a cast-iron door in front, heavily
barred with iron. It will burn out so as to require repairs in about three months.
Open at the top, the slag and fuel are thrown in promiscuously.
Under the iron door is an escape for the lead and "black slag." In front of this
escape and below it is the slag-pot. It is an oblong iron basin about a foot in
depth, with one-third of its length partitioned off to receive the lead which sinks
as it escapes; while the slag, being lighter, flows in a flame-colored stream
forward, and falls into a reservoir that is partly filled with water, which cools the
slag as it is plunged therein. As the reservoir fills a workman shovels the scoriae
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into a hand-barrow and wheels it off. This scoriae is black slag and worthless, the
lead having now been entirely extracted. The smelter now and then throws a
shovelful of gray slag into the furnace, which casts up beautiful parti-colored
flames; while the strong sulphurous odor, the red-hot stream of slag, with the
vapor arising from the tub wherein the hissing slag is plunged, the sooty smelters,
and the hot air of the furnace-room, suggest a thought of the infernal regions.
Outside, the wealth of "pigs," not in the least porcine, gives one a sort of covetous
desire that, if indulged, we are taught, leads directly to said regions. The Scotch
Hearth requires less fuel than any other furnace. It "blows out" in from six to
twelve hours, while the Drummond furnace was kept in operation night and day.
Four millions of pounds are smelted annually at Hughlett's furnace.
The cupola (also known as the reverberatory) furnace was a specialized type of furnace which
was perfected in Europe during the 1690s (Atkinson 1974:76).
Harper's New Monthly
Magazine (1866:690-91) noted that
two brothers, Burton, from England, brought to the Galena Mines the first
"reverberatory" furnace, and tried to conceal from others the working of it. But
Robert A. Drummond not only discovered the mode of its operation but also
invented an improvement thereupon. The "Reverberatory Furnace" was built of
stones, and had an oven in the side wherein the ore was put, while the fuel was
placed in front of it. Drummond's improvement consisted in the furnace being so
constructed as to cause the blaze to pass over the mineral.60
The cupola furnace was a horizontal furnace with a separate firebox. Flames and hot air were
drawn over a low bridge to melt the ore in the furnace. Like the ash furnace, the cupola furnace
had a separate fire box and furnace bed. The furnace bed was a low chamber with a concave
floor and slightly arched roof. Small doors were located at each side of the furnace bed allowing
the contents to be stirred with a poker. Above the arched roof was a hopper or charge-hole; at
the lowest point of the furnace bed was a tapping hole to gather the melted lead. The chimney or
"cupola" of this furnace, which consisted of a large stack 30 to 40 feet in height, gave this
furnace its distinctive profile. Cupola furnaces were of the continuous type --once fired they
remained in operation for an unlimited time. Unlike the blast furnace, they did not have to be
shut down every six to twelve hours to reload with ore and fuel. Additionally, cupola furnaces
did not require the steady blast of air needed by the blast furnace. Therefore bellows were not
needed. The cupola furnace also was less dependent on a good waterpower source.
Hofman (1904:83) indicates that there were three main forms of reverberatory furnaces in use
60

John Burton was listed as a miner and smelter in the Jo Daviess County Directory (Kett 1878:656). Born in
Derbyshire County, England in 1822, Burton immigrated to the United States, settling in Philadelphia, Pennsylvania
in March 1828. Burton worked in the smelting industry in Pennsylvania until moving to Galena in 1831. Upon
arriving in Galena Township in 1831, he also engaged in the smelting industry. In 1836, Burton traveled to Chicago
by ox team which a load of lead, taking three weeks for the trip. Emphasizing the social status of the smelters in this
region, Burton constructed the first frame house in the county (Kett 1878:656). Little is known about Drummond.
Kett (1878:477) notes that N. A. Drummond and G. W. Fuller patented an “Improved Air Furnace” for smelting lead
in August, 1837. This furnace, as the “Drummond,” was an improvement on the “Cupola,” and superseded it in a
great measure.”
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during the late nineteenth century. These included the 1) Carinthian, 2) English, and 3) Silesian
forms. The Air Furnace described by Hofman (1904:83) is a specialized type of Carinthian
which was an American improvement on the traditional furnace. This furnace, which used
concentrated ore which was 70-84% lead, may represent the Drummond improvements. Leonard
(1896:17), although he confuses the names of the furnaces, notes that the first of these improved
furnace types (which he incorrectly refers to as a "hearth furnace") was constructed in 1835 in
Wisconsin, midway between Dubuque and Mineral Point. He also does not recognize that it was
an American innovation. Leonard (1896:17) also notes that the second furnace of this type in
America was constructed on Catfish Creek just above Rockdale in Dubuque County. This
furnace was still in operation in 1896 (Leonard 1896).
Writing in 1892, Hofman (1904: Preface) noted that reverberatory furnaces for lead smelting
have "not made much progress yet in this country", and that ore hearth furnaces, similar to those
used in Europe, were in common use in America. By the publication of his Fifth Edition (written
in 1898), Hofman had added a major chapter on the roasting of lead ores, due in part to the
mining of western lead ores rich in silver, copper and gold. Although conducted with zinc ores,
the roasting of lead ores from the Upper Mississippi Lead District was not necessary.
In 1815, there were reported to be about 20 log furnaces operated by the Indians in the vicinity of
Galena. By 1823, major smelting operations included Colonel Johnson's (60,000 pounds),
Moses Meeker's (170,000 pounds), Thomas January's (45,000 pounds), Bates and Barrel's
(50,000 pounds) and Bates and Vanmetre's (100,000 pounds) furnaces. Together, these
operations shipped 425,000 pounds of lead in 1823. By the peak of the lead mining industry in
the Galena area (circa 1846-48), at least 24 smelting furnaces were in operation in Jo Daviess
County alone, with over 25,000 tons of lead being smelted in 1846. By 1860, declining lead
mining activity and stiff competition between the smelting firms had resulted in the
consolidation of the smelting industry and only 5 furnaces were in operation in Illinois. At that
time, these furnaces were producing approximately 125,000 pigs (8,750,000 pounds or 4,000
long tons) per annum (Whitney 1866:207). In 1878, Kett (1878:841) noted that there were 6
furnaces in operation --and these were not being run to full capacity. These included 1) Thomas
Hughlett's furnace at Galena, 2) M. Spencely's furnace at Vinegar Hill, 3) Richard Bowden's
furnace at Council Hill, 4) Henry Green's furnace at Elizabeth, 5) T. G. Stevens furnace at Rice,
and 6) a small furnace at Warren. Hughlett's furnace at Galena was, by far, the largest smelter in
the region at that time. In 1877, the Hughlett furnace smelted about 750 tons of lead compared
with the total production of only 1,650 tons for the county. The last lead ore was smelted in the
region in the first decade of the twentieth century (Kett 1878:841; Meeker 1908:290).
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Figure 109. Top: Circa 1900 photograph of the interior of a lead mine typical of the midnineteenth century (State Historical Society of Wisconsin, as re-printed in Wright 1966).
Bottom: Miners using traditional mining tools in the Elizabeth Milling and Mining
Company’s mine during the early twentieth century (Morris 1989:95).
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Figure 110. A detail of an early shaft operation using wooden cribbing and windlass
(Owen 1844, as reproduced in Wilkie 1987:143).
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Figure 111. Primitive wooden ore bucket and cart used by the early miners of the lead mine district (illustrated by the Index
of American Design, as reproduced in Wilkie 1987:144).
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Figure 112. A detail of middle nineteenth century mine in Jo Daviess County being visited by President-elect Ulysses S. Grant
in 1868 (Leslie’s Illustrated Newspaper 11/21/1868). Note the simple two-man windlass, as well as the miner’s light (candle) on
the workman’s cap.
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Figure 113. Photographic view of a primitive shaft mine with hand-operated windlass, location unknown (Alfred Mueller
Photograph Collection).
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Figure 114. View of a middle nineteenth century adit or slope mine with narrow gauge rail
cart, location unknown (Alfred Mueller Collection).
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Figure 115. A comparison of a one-man windlass (top; detail from J. C. Wild’s Galena
1845, see Figure 1) and a horse-powered derrick (as used in the Joplin district and
illustrated in Ries 1907:316).
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Figure 116. Top: Mine gins (or whims) in operation at the Cliff Mine in Upper Michigan
during the 1840s (Rose 1974:76-77). These copper mines were worked by Cornish miners.
Bottom: Detail of a gin in use in Great Britain, an illustrated in 1808 (Keir 1926:61).
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Figure 117. Top Left: A circa 1860-70s photograph of Galena from downtown, looking
south/southeast across the Galena River. In the distance, on the horizon (and circled in
red), is a large mine utilizing what appears to be a horse-powered gin. This is one of the
earlier photographic images of a mechanized mine in the greater Galena area
(Photographic Collections, Galena Market House State Historic Site, Galena, Illinois).
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Figure 118. Historic view of early mechanized mine illustrating simple derrick with
adjacent steam engine. It is assumed that the steam engine powered both the hoist and a
pumping system (Past to Present; Elizabeth, Illinois Centennial n.d.).

Figure 119. A view of the Eadie Mine (near Elizabeth) which illustrates the simple frame
shaft house, tram way and processing plant (Past to Present; Elizabeth, Illinois Centennial
n.d.).
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Figure 120. View of the construction of a nineteenth century Mine House, location unknown. Housed in this building would
have been a boiler, steam engine, and hoisting equipment. Note the small tipple under construction behind the Mine House
(Alfred Mueller Photograph Collection).
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Figure 121. By the early twentieth century, the miners in the Joplin district had developed
a “different and better constructed deckhead” which raised the ore well above the dollar of
the shaft and then dumped it over a grizzly (heavy screen). The grizzly sorted the ore by
size and initiated the processing of the ore (The Mineral Industry 1903:627).
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Figure 122. By the late nineteenth and early twentieth centuries, steam pumps, steam
boilers, steam engines, and steel water pipes were four essential items needed by the more
mechanized mines of the district (advertisement page from The Mineral Industry 1892:87).
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Figure 123. Two flowcharts of the ore dressing process. Left: Flow chart in use during the late nineteenth century in the
Joplin district, and later adapted to the Upper Mississippi district (Ingalls 1902:247). Right: Flow chart in use during the
early twentieth century at the Vinegar Hill Mine (Cox 1914:107).
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Figure 124. Details of the “Improved New Century Jig” which was a three-compartment
mechanical jig commonly used during the early twentieth century (The Mineral Industry
1903:628-29).
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Figure 125. Plan of a German Magnetic Separating Works at the turn of the century (Ingalls 1902-264).
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Figure 126. A detail of the Wenstrom (top) and Wetherill (bottom) Magnetic Separators
(Ingalls 1902:267, 274).
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Figure 127. A plan of a Wetherill Magnetic Separating Plant as constructed at Lohmannsfeld, Germany (Ingalls 1902:282).
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Figure 128. Longitudinal (top) and Transverse (bottom) sectional views of a Wetherill
Magnetic Separating Plant as constructed at Lohmannsfeld, Germany (Ingalls 1902:280,
283).
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Figure 129. A desulphurizing and roasting furnace as advertised in The Mineral Industry (1896:64). Although these furnaces
were initially constructed at the smelting furnace, by the early twentieth century, pre-roasting furnaces were being
constructed in the region to assist with the magnetic separation of ores.
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Figure 130. A plan of an Electrostatic Processing Plant as built in Europe (Rothwell
1898:454-55).
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Figure 131. Details of the Bunker Hill Mine flotation cells (Megraw 1916:234).
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Figure 132. The newly constructed mill at the Kennedy Mine. This was a modern, fully mechanized mine with processing mill
(Alfred Mueller Photograph Collection).
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Figure 133. The early twentieth century work force associated with the mechanized mine.
Top: Work force at the Champion Mine. Bottom: Miners at the mouth of a mine. Both
images are from the Alfred Mueller Collection.
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Figure 134. An early drawing of a log furnace as depicted by Schoolcraft (1819); as
reproduced in Schafer 1932).
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Figure 135. An early drawing of an ash furnace as depicted by Schoolcraft (1819; as
reproduced in Schafer 1932.)
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Figure 136. A detail from the masthead of the Galena Advertiser 12/21/1829) illustrating the operation of an early log furnace.
Note the man on the upper level feeding logs and ore into the hearth. The man on the lower level is casting pigs of lead and
stacking them to the side of the furnace.
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Figure 137. A comparison of a Scotch Hearth and Horizontal Reverberatory Furnaces.
Top: Scotch (A) and Reverberatory (B) (Morris 1989:69). Bottom: Scotch (Left) and
Revereratory (right) (International Library of Technology)
.
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Figure 138. Details of a Scotch Ore Hearth Furnace as constructed at Newcastle, England
(Hofman 1904:118).
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Figure 139. A plan and sections of a Reverberatory Furnace constructed at Stiperstones,
England (Hofman 1904:96-97).
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Figure 140. Interior workings of the Reverberatory Furnace at Stiperstones, England (Hofman 1904:99).
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Figure 141. Two early line drawings of furnaces located in the Galena Lead Mine District.
Top: Presented in Worthen (1866: Frontispiece) and labeled “Lead-Bearing Rocks and
Furnace, Near Galena.” This probably is Bowdon’s Furnace (see subsequent figures).
Bottom: Unidentified furnace.
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Figure 141 (continued). Two views of Bowden’s Furnace. Top: Cox (1914, Plate 11).
Bottom: Alfred Muller Photograph Collection (see also Morris (1986:97).
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Figure 142A.
Early view of Bowden’s Furnace (Galena Public Library, Illinois Digital Archives, HC 179)
(http://www.idaillinois.org/cdm/ref/collection/p16614coll16/id/271).
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Figure 142B. Detail of the Bowden Furnace. This appears to represent a cropped version of the earlier image (Alfred Mueller
Photograph Collection).
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Figure 143. Two early views of Hughlett’s Furnace. Left: Line drawing published in Harper’s New Monthly Magazine
(1866:687). Right: Photographic image from which the 1866 line drawing was apparently prepared (Wright 1966).
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Figure 144. Pre-1866 stereo view of Hughlett’s Furnace and source of previous picture (Galena Public Library, Illinois Digital
Archives, HC 194) (http://www.idaillinois.org/cdm/ref/collection/p16614coll16/id/217).
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Figure 145. Early views of Hughlett’s Furnace. Top: Furnace in operation in circa 1890
(Cox 1914). Bottom: Undated photograph (Galena/Jo Daviess County Historical Society?).
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Figure 146. Early views of Hughlett’s Furnace near Galena, as it appeared in 1914 (Cox 1914).
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Figure 147. View of the Hughlett Furnace, after abandonment in circa 1900 (Alfred Mueller Photograph Collection).
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Figure 148. A view of the Straw and Company’s Scotch Hearth Furnace which was once located near Platteville. Constructed
in 1838, this is believed to have been the first of its kind constructed in the United States (Heyl et al. 1959: Figure 46; See also
Calvin and Bain 1900:594).
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Figure 149. Two views of the Watter’s [Bonson-Waller] family lead furnace that was once
located at Rockdale, south of Dubuque. Top: Photo from the Center for Dubuque History
(Loras College, as reprinted in the Dubuque Telegraph Herald 1/15/1992; also see Leonard
1896: Plate 1 and Morris 1989:74-75 for additional views of this furnace). Bottom: Morris
(1989:75).
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Figure 150. In his A History of American Mining published in 1932, Thomas Rickard used this image of Watter’s lead furnace
located at Rockdale, south of Dubuque, opposite the title page of his book (Rickard 1932: frontispiece). Rickard notes that it
was “the second Scotch hearth built in North America.”
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Figure 151. This is a detail of the oil-on-canvas painting of “Dubuque’s Grave, Upper Mississippi, 1835-1836” which was
painted by George Caitlin and currently in the Smithsonian American Art Museum. Besides illustrating Dubuque’s bluff top
grave (circled left), note the presence of the lead smelting furnace in the adjacent bottom land (circled right)
(https://americanart.si.edu/artwork/dubuques-grave-upper-mississippi-4036). It is unclear as to whether this is the Rockdale
furnace, or not.
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Figure 152. Top: Miscellaneous tools used with the operation of the Stiperstones
Reverberatory Furnace (Hofman 1904:102). In late 1832, Henry Soulard offered the
following “Mining Tools” for sale at his store in Galena: “heavy and light sinking and
drifting picks; spades; steel pointed and hammered socket shovels, sledges; blowing and
smiths’ hammers; blowing augers, spoons, spoons and spindles; gads; large and small
crowbars” (The Galenian 5 September 1832). Bottom: Specialized tool (bucker) used in
early smelting furnaces in the British Isles to break up ore (Atkinson 1974:66-67).
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CONCLUSIONS:
A NATIONAL REGISTER OF HISTORIC PLACES ASSESSMENT OF THE
MINING RESOURCES OF NORTHWESTERN ILLINOIS

Lead and zinc mining played a significant role in the settlement and economic development of
northwestern Illinois, eastern Iowa and southwestern Wisconsin. Unfortunately, few thematic
contexts for lead and zinc mining have been written (cf. Fatzinger 1971; Fay, Garfield, and
Neville 1986; McKay 1988; Brazeau and Lusk 1992; Devore, McKay, and Spude 1993).
Similarly, little professional archaeological research has been conducted in this region on this
topic. Except for Abbott's work at the Mines of Spain (near Dubuque), little has been published
on the archaeology of the mining industry in this region. Nonetheless, as it has been pointed out
previously (Mansberger 1983), the archaeological potential for the study of the mining industry
of this region is tremendous.
Old mining sites are not glamorous, and represent the heavy labor of workers carrying mundane
activities. But, as Richard Francaviglia (1991) notes,
there is as much meaning and value in places that we are not supposed to revere
as there is in those that are venerated. Mining has been one of the most important
occupations in shaping the character of the United States; its greatest monument,
the cultural landscape it has created, remains under appreciated.
Francaviglia (1991) argues for a multidisciplinary approach to the study of the mining landscape,
an approach that places the mining properties into a broad context that "avoids the piecemeal
approach that in the past has rendered many large contiguous or discontinuous historic properties
less valuable than they would have been if managed in a more unified way" (Tanner 1994:127).
It is this approach that we have attempted to follow in this report. By placing the mining
resources into contexts of Ore Extraction, Ore Processing, and Ore Smelting, we have gained a
much better understanding of the resources.
The historic mining resources of the Upper Mississippi Valley are similar to the mining
resources in the western states. As one author studying western mining resources notes, these
historic resources are distinctive in that they "were built for temporary use, quickly abandoned...
and fall victim to decades of neglect and abuse aggravated by vandalism...” (Noble 1989:1).
Due to the deteriorated character of these mining resources, Noble (1989) stresses that a typical
building oriented approach to the determination of significance for these buildings does not
adequately assess the significance of the historic mining resources. The best method for
pursuing the cultural resource management of these mining resources is to take a multiple
property approach to these essentially archaeological resources, combined with comprehensive
and systematic surveys organized around a particular theme.
The work outlined in this report has attempted to analyze the various activity sets (lead
extraction, ore processing, and smelting) associated with the distinctive mining industry of
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northwestern Illinois and to evaluate these activities with respect to their archaeological potential
(and thus National Register significance). What archaeological resources are available and what
can be learned from studying them? Upon identifying these resources in the field, the objective
was to isolate these resources and protect them from the reclamation activity.
A wide range of cultural resources related to the lead and zinc industry of northwestern Illinois
have survived to the present. Although few aboveground structures (such as mine tipples or
processing plants) have survived in this region, physical evidence of this significant industry dots
the landscape at almost every turn. The documentary and field research conducted during this
project indicate that the archaeological potential for the study of the early lead and zinc mining
industry of northwestern Illinois, as well as the lifeways of the early miners and smelters, is
tremendous. As a result of the work described in this report, several property types have been
recognized. Several research questions have been formulated around these property types and
are discussed in relationship to the three major contexts developed in this report (see also
Hardesty 1990).
Ore Extraction
A wide range of sites exist in northwestern Illinois that document the shift from surface diggings
and shallow shaft mines to more substantial deep shaft mines. Fields pock marked with prospect
holes, so thick that they have never been plowed, are evident in many areas of the lead mine
district. Often associated with these surface diggings are shallow shaft mines distinctive of the
early mining operations. Small waste rock piles surround the shafts, often forming a small talus
along the down slope side (See Abbott 1988)
Unfortunately, only limited mapping of these surface diggings has been conducted. When it has
been conducted (such as at the Vinegar Hill Mine and the Buck Hill Range), the mapping has
resulted in identifying spatial patterns to the numerous prospect holes and has given us new
insights into the prospecting methods employed by the early miner.
Archaeological excavations of several of these surface pits were carried out by Illinois State
University during the early 1980s (Westover 1984). The subsurface pits identified by these
researchers contained back dirt and stone rubble. Although an occasional smoking pipe and
whiskey bottle fragment was expected, none were found. Of special note, would be the
identification of subtle surface features (such as ditches and sluiceways) that represent the early
attempts at on-site ore processing (or washing) associated with these surface diggings.
The more substantial shaft mines and adits associated with the early to middle nineteenth century
mining often have crudely coursed stonework surrounding the shaft that creates a foundation for
a timber platform to support the windlass. Associated with some of these shallow shaft mines,
surface diggings and adits, are found rectangular enclosures formed by stacking waste rock.
These "dugouts" were roofed with poles and bark and housed the miner during the seasonal
mining operation. These dugouts, which are poorly documented and difficult to find due to the
extensive land altering activities conducted by later miners, represent a significant cultural
resource associated with the earliest mining activity in the area. Although dugouts have been
documented in the Potosi area, they were found only at the Buck Hill and Doe Ranges during
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this research. At the Buck Hill Mine, there appears to be a single dugout in front of each adit.
These early habitations offer interesting insights into the lifestyles of these early miners. Future
research should address the excavation of one of the living floors associated with one of these
structures.
More substantial late nineteenth century shaft mines generally had mechanical hoisting and
pumping apparatus that were either animal or steam powered. The archaeological visibility of
these early mine structures is limited, due to the impermanent nature of their construction.
Considering the fact that many of these mines were reworked during the early twentieth century,
the archaeological visibility of the late nineteenth century industrialized mine is poor. By the
first decade of the twentieth century, with the introduction of new capital and more sophisticated
processing plants, the archaeological visibility of these industrial sites increased dramatically.
The foundation remains of these sites include substantial structural remains (particularly
foundations) surrounding the shaft and document a wide range of industrial (including ore
processing as well as ancillary activities) and domestic activities. Generally, a single locale
(such as the Buck Hill Range) documents the technological shift from surface diggings, to
shallow shaft mines, to more substantial deep shaft mines complete with processing facilities.
As a rule of thumb, mines dating from the early twentieth century often have concrete
foundations and a much more distinctive archaeological signature than industrialized nineteenth
century mines. Buildings associated with the smaller, industrialized mines of the middle to late
nineteenth century generally have little in the way of foundations to indicate the location of
buildings and associated activity areas. Thus the study of mines of this period is more difficult
than those from the early twentieth century.
Ore Processing
Details of the early lead miner's ore processing are difficult to find on the landscape.
Occasionally, a linear ditch system associated with a series of surface diggings may reflect either
the miners attempt to channel surface water away from the mines or a sluice system for
separating mineral from ore-rich deposits.
By the middle nineteenth century, open-air processing areas (consisting of a crushing floor and
picking tables) were common at many of the more mechanized mines. Unfortunately, these
activity areas have little archaeological signature and are best documented in the few surviving
pictures available from this period.
With the introduction of the "Joplin type" processing plants during the early years of the
twentieth century, more substantial processing plants were constructed at the majority of the
mines. These processing plants incorporated concrete piers and perimeter foundations and have
left a more substantial archaeological signature. Often, substantial tailings piles, a waste product
of the process, are associated with these mines.
Most mines during the early twentieth century constructed simple processing mills in close
proximity to the mine shaft. Our research has documented a wide range of structural remains
associated with the mines' processing plants. Clearly, some of these remains document simple
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mechanical jig mills (such as at the Oldenburg as well as the Hughlett and Gray Mines). By the
middle 1910s, more sophisticated roasters and magnetic separators (as well as electrostatic
separators) were being introduced into the region. Many of these more sophisticated processing
plants (such as those constructed by the Joplin Separating Works in Galena) were not located at a
specific mine, but serviced a larger regional market. The complex structural ruins located at both
the North Unity and Birkbeck Mines document more sophisticated processing operation. At
present, we are unclear as to whether these ruins represent remains of magnetic separators,
electrostatic separators, or simply more sophisticated mechanical jig mills. Further research
would be necessary to answer this question.
Ore Smelting
The impermanent nature of the prehistoric and protohistoric smelting activities once conducted
in this area makes the identification of these activities difficult, at best. No prehistoric lead
smelting activity has been identified archaeologically within Jo Daviess County. The crude
remains of simple surface hearth at the Guebert Site, an eighteenth century Kaskaskia Indian
Village in Randolph County was identified and consisted of "a burned area of clay six feet in
diameter containing pieces of galena, ashes, and melted lead" (Walthall 1981:23).
Little remains of the log and ash smelting furnaces that were once so important to the local
Anglo-American lead mining industry. Although once very common, no examples of the early
log or ash furnaces have been documented in northwestern Illinois. The archaeological signature
of these site types is fairly low and, often, these sites have been disturbed by subsequent mining
activity. Concentrations of wood ash and charcoal buried by recent sediments along Hughlett's
Creek (and within close proximity to Hughlett's Furnace) may represent the buried remains of
early log furnaces. Similarly, five basin shaped features suspected as being the remains of log
furnaces were exposed in the Catfish Creek area south of Dubuque by Abbott (1979).
Later, more substantial Scotch Hearth and Reverberatory furnaces have a much better
archaeological signature. Unfortunately, urban sprawl and development has not been kind to
these resources. Field survey work of the documented late nineteenth century furnace locations
(see Kett 1878) was conducted by Mansberger during the middle 1980s and was not overly
successful. Although several furnace sites were identified, many could not be found, while
others (such as the remains of the Hughlett's Furnace) have been badly disturbed by development
and creek erosion. These sites could contribute dramatically to our understanding of the
smelting operation (particularly with regard to the physical layout of the site as well as the
construction of the furnace).
Similarly, little is known about the early twentieth century zinc separating plants constructed in
the region. Additionally, what is the archaeological potential of the non-local zinc smelting
furnaces at LaSalle, Peru, and Mineral Point?
Conclusions
As this work has illustrated, significant landscape features, representing a wide range of property
types, exist in Jo Daviess County as well as the entire Upper Mississippi Lead Mine district.
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These resources document the technological shifts taking place in the industry during the
nineteenth and early twentieth centuries.
Many of the extant resources have sufficient archaeological integrity to warrant listing on the
National Register of Historic Places. As Brazequ and Lusk (1992:47) and others note, "the
potential significance of lead mining resources often cannot be evaluated using the traditional
integrity standards applicable to extant structures." Based on this research, the Buck Hill Range
and the adjacent Blewett Mine were determined eligible for inclusion on the National Register of
Historic Places as an historic mining landscape. As recognized by the Illinois Historic
Preservation Agency (letter dated September 28, 1994)
the Buck Hill Mine historic landscape possesses sufficient significance for listing
on the National Register of Historic Places under criteria "a," "c" and "d." This
landscape is eligible under criterion "a" because it is representative of the overall
lead mining history which was, in part, responsible for the European-American
settlement of this region of Illinois during the early to mid-nineteenth century.
Additionally this landscape is significant because of its association with the
United States Army as its primary source of lead for ordinance in the early
nineteenth century. The landscape is also eligible under criterion "c" because it
documents changes in lead mining technology and methods of construction from
the early 1800s through the early 1900s. The landscape is also eligible under
criterion "d" because of the archaeological features which could contribute to the
knowledge of early lead and zinc mining, and also to information regarding the
lifestyles and living conditions of pre-Civil War miners.
Similarly, several of the more intact turn-of-the-century mines documented by this research
(such as the Birkbeck and Blackhawk Mines) are also potentially eligible to the National
Register of Historic Places as individually listed sites that contribute to our understanding of the
regional mining industry. Similarly, the equipment at some of the mines (particularly the Donar
Mine) contributes substantially to our understanding of the industry and thus are eligible for the
National Register. Additionally, many of these mining resources are found in clusters that
warrant listing on the National Register as significant cultural landscapes or districts indicative
of a mining frontier (see Noble 1990).61
As with all archaeological research, asking the appropriate research questions is important. The
cultural resources in the region document a wide range of changes that occurred in the lead and
zinc mining industry over a long period of time. Future research should focus on several
research questions as outlined below. Although aspects of these research questions might be
answered through an analysis of primary written records, the in-ground archaeological remains
can contribute dramatically to our understanding of this industry.
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The National Park Service has published two special bulletins to assist with the determination of National Register
of Historic Places eligibility of these resource types. These publications are entitled Guidelines for Evaluating and
Documenting Rural Historic Landscapes (McClelland, Keller, and Melnick n.d.) and Guidelines for Identifying,
Evaluating and Nominating Historic Mining Properties (Noble and Spude 1992). Also of interest are Buechler
(1988) and South Dakota State Historical Society (1985).

253

1) How does the cultural resources at a particular site reflect the site structure (whether
extraction, processing or smelting operation), and how does this structure reflect the mining
process that was conducted at this particular location and time period?
2) How does the mine structure reflect the changing organization of labor associated with
the operation of the mines? Conversely, how did the changing role of the miner impact on the
local industry, as well as the local economy?
3) How does the mine structure reflect the changing pattern in mine ownership through
the years? Or, How did changing mine ownership patterns affect the operation of the mines?
4) How did the changing power sources used in the mine industry affect the structure of
the mine operation?
5) How did the changing emphasis on various products mined (such as lead, blackjack or
drybone) affect the structure of the mining operation?
For the industrial archaeologist interested in nineteenth and early twentieth century mining
technology, much can be learned at these sites. Of particular interest is the mapping of activity
areas and foundation ruins. Although not integrated into this research, many of these sites
clearly have intact subsurface resources that have the potential to contribute to our understanding
of the industry as well as the lifeways of the individuals who participated in it. Hopefully, the
work detailed in this report represents a beginning, and that future field research will document a
wide range of mining resources in the Upper Mississippi Lead Mine District.
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"Galena Mining Notes." Galena Weekly Gazette. 22 February 1917:3.
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"General Mining Review." Galena Weekly Gazette. 12 April 1917:6.
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"Retrospective." Galena Daily Gazette. 22 February 1878:3.
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"Struck Blackjack." Galena Daily Gazette. 11 May 1900:3.
"The Blackjack Diggings." Galena Daily Gazette. 24 January 1900:3.
"The Blackjack Hard Road." Galena Weekly Gazette. 5 February 1914:5.
"The Blackjack Mines." Galena Weekly Gazette. 30 May 1884:3.
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"To Mine for Blackjack." Galena Daily Gazette. 26 July 1899:3.
"Want The Mine Operated." Galena Daily Gazette. 6 October 1910:7.
"Water Is Beaten: Blackjack Mine Is Ready To Begin Operations." Galena Daily Gazette. 10
August 1903:3.
"Writes of Galena Mines." Galena Daily Gazette. 19 March 1900:3.
"Zinc And Lead Ore Market Situation." Galena Weekly Gazette. 5 February 1920:7.
Blewitt
"Another Rich Lode." Galena Daily Gazette. 10 July 1866:3.
"Big Strike At Blewitt Mine." Galena Weekly Gazette. 11 March 1920: 5.
"Blewitt Mining Company Meets.” Galena Weekly Gazette. 17 January 1918:3.
"Car Load Of Jack Per Day." Galena Weekly Gazette. 20 May 1920:3.
"Deeper Mining Now In Progress." Galena Weekly Gazette. 28 August 1919:3.
"Fatal Accident At Blewitt Mine." Galena Weekly Gazette. 1 May 1919:3.
"Local Mining Notes." Galena Weekly Gazette. 2 January 1919:3.
"Mining In Jo Daviess County." Galena Daily Gazette. 3 February 1906: 2, 3.
"Ore Price Rising." Galena Weekly Gazette. 17 July 1919:2.
"Prepare To Sink A Shaft." Galena Weekly Gazette. 7 February 1918:3.
"To Mine On Blewitt Land." Galena Weekly Gazette. 10 January 1918:1.
"Work At Blewitt Mine." Galena Weekly Gazette. 25 November 1920:3.
Buck Hill and Doe Lead
"Buck Hill City." Galena Daily Gazette. 8 May 1874:3.
"Buck Hill Diggings.” Galena Daily Gazette. 7 February 1874.
"Drills At Work Near Galena." Galena Daily Advertiser. 29 September 1910:3.
"Galena District Mining Notes." Galena Weekly Gazette. 25 May 1911:4.
"Galena District Mining Notes." Galena Weekly Gazette. 12 September 1912:3, 7.
"Mining In Jo Daviess County." Galena Daily Gazette. 3 February 1906:2, 3.
"Sale of Real Estate." Galena Weekly Gazette. 30 April 1880:3.
"The Sale of the McNutty Property." Galena Weekly Gazette. 30 April 1880:3.
"Important Mineral Discovery.” Weekly Northwestern Gazette. 28 February 1860:3.
California Diggings
"Haul Ore and Coal." Galena Daily Gazette. 12 August 1907:3.
"Lead Mines: The New California Diggings at Galena." Galena Daily Gazette. 22 June 1866.
"Lead Mines of Illinois and Wisconsin.” Galena Daily Gazette. 21 September 1866:3.
"Local Men Will Prospect." Galena Daily Gazette. 6 October 1910:3.
"Mines Around Galena." Galena Daily Gazette. 18 April 1906:3.
"Mining Notes." Galena Daily Gazette. 12 February 1906:3.
"Prolific Diggings." Galena Weekly Gazette. 28 March 1879:3.
"The California Diggings." Galena Daily Gazette. 3 March 1874:3.
"The Mining Industry In Galena District." Galena Daily Gazette. 14 January 1904:3.
"Workman At The California Diggings...” Galena Daily Gazette. 11 December 1903:3.
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Donar
No newspaper references available.
Elizabeth
"All Roads Will Lead To The Galena Lead and Zinc Carnival." Galena Daily Gazette. 28 May
1904:1-8.
Fox River Valley
Galena Evening Gazette, 1 February 1872.
Galena Daily Gazette, 12 March 1904.
Galena Daily Gazette, 6 March 1905.
“Fox River Valley Mine and Its Outlook Today,” Janesville Daily Gazette, 28 February 1905.
Haggerty
No newspaper references available.
Hartwig
No newspaper references available.
Heller-Spillane
No newspaper references available.
Hughlett and Gray
"A Rich and Astonishing Find." Galena Weekly Gazette. 10 January 1889: 3.
"Galena District Mining Notes." Galena Weekly Gazette. 12 September 1912: 3, 7.
"Hughlett's Furnace." Galena Daily Gazette. 8 May 1874:3.
"Marsden and Hughlett's Lode...” Weekly Northwestern Gazette. 25 June 1861:3.
"The Oldest Landmark in Galena: A Reminiscence of Long Ago." Galena Weekly Gazette. 6
June 1887:3.
"Digging Out Slag Ore." Galena Weekly Gazette. 16 October 1913:3.
Lost Battalion
No newspaper references available.
Marsden
"All Roads Will Lead To The Galena Lead and Zinc Carnival." Galena Daily Gazette. 28 May
1904:1-8.
"Death of Stephen Marsden." Galena Weekly Gazette. 17 October 1879:3.
"Down in the Mines." Galena Weekly Gazette. 21 February 1889:
"Lead Mining: Lead Fields of the Upper Mississippi River and Mining Operations of Illinois
and Wisconsin." Galena Daily Gazette. 21 June 1866:3.
"Lead Mines of Illinois and Wisconsin.” Galena Daily Gazette. 21 September 1866:3.
"Marsden and Hughlett's Lode...” Weekly Northwestern Gazette. 25 June 1861:3.
"Sale of the Marsden Diggings." Galena Daily Gazette. 16 February 1866:3.
"The Marsden Diggings." Galena Daily Gazette. 25 September 1869:3.
"The New Mining Company.” Galena Daily Gazette. 3 March 1866:3.
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"What He Thinks of Galena." Galena Weekly Gazette. 24 June 1881:1.
North Unity
“Big Lead Ore Strike,” Galena Weekly Gazette, 29 May 1919.
Galena Weekly Gazette, 14 January 1919.
Galena Weekly Gazette, 2 March 1916.
Northwestern
"At The Northwestern Mine." Galena Weekly Gazette. 25 April 1912:1.
"Galena District Mining Notes." Galena Daily Gazette. 25 May 1911:4.
"Galena District Mining Notes." Galena Daily Gazette. 21 September 1911:3.
"Galena District Mining Notes." Galena Weekly Gazette. 8 August 1912:3.
"Galena District Mining Notes." Galena Weekly Gazette. 12 September 1912:3, 7.
"Galena District Mining Notes." Galena Weekly Gazette. 3 October 1912:3.
"Galena District Mining Notes." Galena Weekly Gazette. 17 October 1912:7.
"Galena District Mining Notes." Galena Weekly Gazette. 31 October 1912:3.
"Galena District Mining Notes." Galena Weekly Gazette. 14 November 1912:1.
"Galena District Mining Notes." Galena Weekly Gazette. 5 December 1912:3.
"Galena Mines Output." Galena Weekly Gazette. 22 April 1915:1.
"Galena Mining Notes." Galena Weekly Gazette. 18 March 1915:3.
"Galena Mining Notes." Galena Weekly Gazette. 5 May 1915:5.
"Galena Mining Notes.” Galena Weekly Gazette. 8 July 1915:3.
"Galena Mining Notes.” Galena Weekly Gazette. 4 November 1915:7.
"Galena Ore Yield Is Large." Galena Weekly Gazette. 4 February 1915:3
"Mine Foreman Assaulted." Galena Weekly Gazette. 26 December 1912:1.
"Miners Mix Up In Fight." Galena Weekly Gazette. 9 April 1914:3.
"Mining Outlook Is Bright." Galena Weekly Gazette. 17 December 1914:3.
"Northwestern Mine Resumes." Galena Weekly Gazette. 4 April 1912:1.
"Ore Output In Galena." Galena Weekly Gazette. 14 January 1915:3.
"Ore Output In Galena Mines." Galena Weekly Gazette. 11 February 1915:3.
"See Mine Improvements." Galena Weekly Gazette. 12 December 1912:3.
"Tax Assessment List." Galena Weekly Gazette. 27 June 1912:6.
Oldenburg
"Galena Mining News." Galena Daily Gazette. 14 September 1903:3.
"History Repeats Itself: Galena Once Again A Mining Camp." Galena Daily Gazette. 7 July
1900:3.
"The Mining Industry In Galena District." Galena Daily Gazette. 14 January 1904:3.
Pilot Knob
"As a No. 1 Prospect." Galena Daily Gazette. 27 October 1879:3.
"Down in a Lead Mine." Galena Weekly Gazette. 27 November 1885:1.
"Galena District Mining Notes." Galena Weekly Gazette. 19 October 1911:5.
"Galena District Mining Notes." Galena Weekly Gazette. 16 November 1911:3.
"Galena District Mining Notes." Galena Weekly Gazette. 18 January 1912:7.
"Galena District Mining Notes." Galena Weekly Gazette. 8 August 1912:3.
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"Galena District Mining Notes." Galena Weekly Gazette. 12 September 1912:3, 7.
"Galena Mining News Notes." Galena Weekly Gazette. 27 December 1917:4.
"Galena Mining Notes." Galena Weekly Gazette. 5 April 1917:3.
"Haunted Mines Near Galena." Galena Weekly Gazette. 3 January 1889:3.
"Inspecting His Mines." Galena Daily Weekly. 9 February 1900:3.
"Lead Mining Notes." Galena Weekly Gazette. 12 March 1880:3.
"Leasing Mining Property." Galena Daily Gazette. 5 January 1900:3.
"Make A Good Strike Of Ore." Galena Weekly Gazette. 25 January 1917:3.
"Spratt & Company Diggings...” Galena Daily Gazette. 4 August 1879:3.
"Two Men Are Injured." Galena Weekly Gazette. 29 August 1912:3.
"Three Miners Overcome." Galena Weekly Gazette. 20 March 1913:3.
Pittsburg (and/or Pittsburgh)
"Galena District Mining Notes." Galena Weekly Gazette. 19 October 1911:5.
"Galena District Mining Notes." Galena Weekly Gazette. 8 August 1912:3.
"Galena District Mining Notes." Galena Weekly Gazette. 29 August 1912:6.
"Galena District Mining Notes." Galena Weekly Gazette. 12 September 1912:3, 7.
"Galena District Mining Notes." Galena Weekly Gazette. 3 October 1912:3.
"Galena District Mining Notes." Galena Weekly Gazette. 17 October 1912:7.
"Galena District Mining Notes." Galena Weekly Gazette. 5 December 1912:3.
"Good Mines Near Galena." Galena Daily Gazette. 13 October 1910:6.
"Good Roads Meeting Held." Galena Weekly Gazette. 1 January 1914:1.
"May Build Spur To Mine." Galena Weekly Gazette. 27 June 1912:5.
"Mining Industry Growth." Galena Weekly Gazette. 27 January 1916: 3.
"Purchase Mineral Lands." Galena Daily Gazette. 21 October 1905:3.
Roxie Ann
No newspaper references available.
Royal Princess
"All Roads Will Lead To The Galena Lead and Zinc Carnival." Galena Daily Gazette. 28 May
1904:1-8.
"Fire Destroys Ore Mill." Galena Weekly Gazette. 17 December 1914:1.
"Mining Notes." Galena Daily Gazette. 11 May 1904:3.
"Miner's Day at Carnival." Galena Daily Gazette. 11 May 1904:3.
"Ore Output In Galena." Galena Weekly Gazette. 14 January 1915: 3.
"Tax Assessment List." Galena Weekly Gazette. 27 June 1912:6.
"The Royal Mine." Galena Daily Gazette. 5 August 1907:3.
Skene
"A Narrow Escape: Accident in the Skene Mine Almost Results in Death." Galena Daily
Gazette. 19 November 1904:3.
"All Roads Will Lead To The Galena Lead and Zinc Carnival." Galena Daily Gazette. 28 May
1904:1-8.
"History Repeats Itself: Galena Once Again A Mining Camp." Galena Daily Gazette. 7 July
1900:3.
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"Mining In Jo Daviess County." Galena Daily Gazette. 3 February 1906:2, 3.
"Mining Notes." Galena Daily Gazette. 12 February 1906:3.
"Ore Strike At Elizabeth." Galena Daily Gazette. 29 December 1905:3.
Stensley, James. "The Skene Lead Mine." Galena Daily Gazette. 8 October 1904:1.
"The Mining Industry In Galena District." Galena Daily Gazette. 14 January 1904:3.
"The Elizabeth Ore Strike." Galena Daily Gazette. 3 January 1906:3.
Snyder/Spillane/Feehan
"Galena District Mining Notes." Galena Daily Gazette. 25 May 1911:4.
"Mining News." Galena Evening Gazette. 17 February 1872:3.
"Mine On Feehan Land in Vinegar Hill Big." Galena Daily Gazette. 12 March 1904:3.
Unity
"Big Lead Ore Strike." Galena Weekly Gazette. 29 May 1919:1.
"Galena District Mining Notes." Galena Weekly Gazette. 12 September 1912:3, 7.
"Galena District Mining Notes." Galena Weekly Gazette. 11 September 1913:6.
"Galena Mining News Notes." Galena Weekly Gazette. 14 October 1915:3.
"Galena Mining News Notes." Galena Weekly Gazette. 31 May 1917:5.
"Galena Mining News Notes." Galena Weekly Gazette. 25 April 1918:6.
"Galena Mining Notes." Galena Weekly Gazette. 18 March 1915:3.
"Galena Mining Notes." Galena Weekly Gazette. 5 May 1915:5.
"Galena Mining Notes." Galena Weekly Gazette. 8 July 1915:3.
"Galena Mining Notes." Galena Weekly Gazette. 19 August 1915:5.
"Galena Mining Notes." Galena Weekly Gazette. 4 November 1915:7.
"Galena Mining Notes." Galena Weekly Gazette. 13 January 1916:5.
"Galena Mining Notes." Galena Weekly Gazette. 20 January 1916:5.
"Galena Mining Notes." Galena Weekly Gazette. 24 February 1916:3.
"Galena Mining Notes." Galena Weekly Gazette. 4 May 1916:4.
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