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Landscapes of Quicksilver: Toward a Historic Context of Mercury Mining in the 

Mayacamas Mountain Range 

Thesis by 
Andrew Von Pinnon 

ABSTRACT 

Despite the abundance ofresources related to quicksilver mining in the 
Mayacamas Mountain Range, there is no research framework that deals specifically with 
this form of mining in this region. The purpose of this thesis is to develop a historic 
context of quicksilver mining in the Mayacamas Mountains that will aid professionals in 
the fields of cultural resources management (CRM) and historic preservation when 
assessing the significance of these properties and their eligibility to the National or 
California Registers of Historic Places. This thesis draws from the following theoretical 
orientations: historical archaeologies of 19th and 20th century mining, cultural landscape 
theory, and the New Western History. In addition, this thesis borrows from Noble and 
Spude's National Register Bulletin 42 (1992) and the Historic Context and
Archaeological Research Design for Mining Properties in California (2008) that was 
published by the California Department of Transportation. Through extensive scholarly 
research, this thesis develops a set of themes and research questions that can be used to 
assess the significance of quicksilver properties within this particular region. To assess 
the effectiveness of this framework, a sample of six quicksilver mines are provided in this 
study while providing recommendations for future research. 
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Chapter 1. Introduction 

There is no event in California history with nearly as much significance as the 

Gold Rush. From 1848 to the early 1850s, the vast discoveries of gold throughout the 

state led to the massive influx of people who moved westward and from various regions 

across the globe who hoped to make a fortune off this metal. In time, California would 

quickly become known as the Golden State, owing to its rich legacy of gold mining 

(Rawls 1999: 1). Although gold mining was the primary industry during this time period, 

several smaller-scale industries developed alongside gold mining in order to support its 

vast operations (St. Clair 1999: 190-202). One of these industries revolved around the 

metal known as mercury, or “quicksilver.” Quicksilver was particularly important 

because of its use as an amalgam in the recovery of other metals. In fact, gold mining 

would not have reached its height had it not been for the availability of quicksilver. 

However, in spite of quicksilver’s importance to the development of other mineral 

industries, the gold and silver booms of the nineteenth century have dominated the 

history of mining in California and the American West, while quicksilver has largely 

been forgotten. 

 

The first quicksilver deposits in California were discovered at New Almaden in 

Santa Clara County in 1850, two years after the discovery of gold (Johnston 2013: 2). In 

the aftermath of this discovery, the market for quicksilver was underway with the 

establishment of several mines throughout California including the New Almaden, San 

Benito, Redington, and Sulphur Bank Mines, all of which grew to become some of the 

largest and most renowned producers of this metal. However, several lesser-known 
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quicksilver mines proved to be equally successful. The Mayacamas District, located in 

Sonoma, Napa, and Lake counties along the mountain range of the same name, was one 

such center of large-scale quicksilver mining, producing over 500,000 flasks of 

quicksilver between the mid-nineteenth and late twentieth centuries (Bailey 1946: 201; 

Yates and Hilpert 1946: 233). The legacies of quicksilver mining are embedded in the 

landscape of the Mayacamas region with its abundance of mining resources. However, 

there is no framework currently in place that specifically addresses these resources. 

Therefore, it is the purpose of this thesis to establish a historic context that can be used by 

cultural resource management (CRM) professionals to evaluate the significance of 

quicksilver properties within this region.   

 

Purpose of Study: What is a Historic Context? 

A historic context is “[a]n organizing structure for interpreting history that groups 

information about historic properties that share a common theme, common geographical 

area, and a common time period” (National Park Service 1991: 53). These documents are 

important to the fields of CRM and historic preservation because they serve as planning 

tools for evaluating the significance and integrity of historical properties and their 

resources. Historic contexts are not meant to provide a chronological narrative that details 

every major person or event that took place, but rather to establish a set of guidelines that 

can be used by CRM professionals to assess the significance of historical properties and 

their eligibility to the National Register of Historic Places (NRHP) as well as any state or 

local register. According to the National Register Bulletin 15, there are five things that 
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must be considered to determine whether a property is significant within its historic 

context: 

• The facet of prehistory or history of the local area, state, or the 
nation that the property represents. 

 
• Whether the facet of prehistory or history is significant. 

 
• Whether it is a type of property that has relevance and 

importance in illustrating the historic context. 
 

• How the property illustrates that history. 
 

• Whether the property possesses the physical features necessary to 
convey the aspect of prehistory or history with which it is 
associated. 

 
           

            In order to produce a historic context, there are three components that must be 

addressed: place, time, and theme. First, the locational boundaries of the area or region 

under study must be identified. These parameters may be built along factors such as 

political subdivisions, topographic or ecological subdivisions, land management units, or 

culturally meaningful spatial units (Hardesty and Little 2009: 20). Once these boundaries 

have been identified, a time frame must be established that highlights the earliest and 

latest periods of activity that took place within this locale. The historic context, finally, 

identifies the themes, or the trends and patterns of development relating to a particular 

aspect of cultural development for a given community (National Park Service 1997: 4). In 

some cases, a historic context, such as the one presented in this thesis, may be organized 

not only around a particular time and place but also a specific theme such as farming, 

ranching, or mining. 
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What is Quicksilver? 

Mercury, or quicksilver, is a heavy, silver-white shiny metal that is liquid at room 

temperatures. It solidifies to a malleable solid at -40° Celsius and boils to a colorless 

vapor of 357.3° Celsius (Goldwater 1972: 49). Mercury is one of the very few metals that 

is liquid at ordinary temperatures. Its volume expands or contracts uniformly under a 

wide range of temperatures and is an excellent conductor of heat and electricity. 

However, the most interesting characteristic of mercury is that it unites or mixes readily 

with many other metals to form amalgams. In fact, the most important use of mercury has 

been for the recovery of gold, silver, and other valuable metals. However, it has also been 

used for other purposes including the creation of toxic compounds for use in agricultural 

and pharmaceutical preparations; the manufacture of war materials such as fulminate for 

explosive caps; and for the development of electrical appliances and scientific apparatus 

(Pennington 1959: 1). 

Figure 1: Pure quicksilver found in earth and gravel (Bradley, Quicksilver 
Resources of California Bulletin No. 78, 1918). 

Pho1<;, No. 50. Qu1d1,•Jl~rr In r.rth 1nJ 11,r••·d undc,1 •Ur ol old furn•cr11 a\ Nrw AlmaJen. Th" nurnrrou, 'wh11c 11po11 au 1lobuln or qu1tksllur. 
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Quicksilver deposits are found worldwide on all continents (except Antarctica), 

although certain factors determine where it is most likely to occur. In particular, mercury 

is generally found closer to Earth’s surface in areas of more recent orogeny (namely 

Cenozoic in age) and in areas of high volcanism and thermal activity (Pennington 1959: 

11). Although native mercury is sometimes found in isolation in the form of fine globules 

(Figure 1), this occurrence is rare as quicksilver is generally found in association with 

other rocks of different geologic ages and classes including pyrite, limestone, mareasite, 

chalcedony, calcareous shales, sandstone, serpentine, chert, dolomite, andesite, basalt, 

and rhyolite (Duschak and Schuette 1925: 6). In addition, mercury is a component of 

more than thirty different types of minerals, although it is most commonly found as 

mercuric sulphide, or cinnabar (Figure 2). 

 

 
Figure 2: Cinnabar specimens (Bradley, Quicksilver Resources 
of California Bulletin No. 78, 1918). 
 

.-·n,ol"ln? .'(fn"' • "'""<.% .~,.-If. ~-,e.>lvlo,'.) ,,.,,,1,.,1 ,,. ,.,.,.,,.,..,. ;-,~.,:;, 1 

,lu,cdl,ln"/ r,u,,l ,u·- ·,! • 1,· _ _,., l~J ,-~T; .. ,,· ~:<!~n_,~'.I~ !0<<1·,.,._,!, _l,r,...,lf .II 

,;,.,.1,1,·J ,.,,.,.,.-,:i r.rnl:l .. rn.c;! ,,mill or~h,c,nl/ -.,,;,' m,nl ,ad,a,mh ,..,,.,,,u ..:.l 
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The recovery and uses of mercury have been described since antiquity. For 

instance, the Chinese used this metal in the creation of vermillion ink and point, while the 

Ancient Egyptians made use of this metal in cosmetics (Schuette 1931: 3; Goldwater 

1972: 74-76). Ancient and medieval alchemists believed that mercury possessed specific 

properties for promoting longevity and immortality and turning precious metals into gold 

(Goldwater 1972: 21-31). The Roman writer Pliny the Elder (23-79 A.D.) described the 

extraction of mercury by distillation and condensation, and its use in mining for 

amalgamation, all forerunners of modern methods of metallurgical treatment (Schuette 

1931: 3). Pliny also described the trade in elemental mercury and cinnabar between Spain 

and Rome, as well as mercury poisoning in mines. 

 

The global market for quicksilver began in 1557 following the invention of the 

“patio process” by the Spanish at Pachuca, Mexico (Goldwater 1972: 64). As part of this 

method, ore deposits would be crushed, wetted, and quicksilver, salt, and copper added 

before being spread out onto large patios where the quicksilver formed an amalgam with 

both gold and silver (Goldwater 1972: 65). The amalgam was then heated to vaporize the 

mercury, leaving the precious metals behind. The patio process contributed to the 

economic success of the Spanish by giving them control over the global market for 

quicksilver as well as the means of acquiring other metals. These strategies paved the 

way for mining operations across the globe including the California Gold Rush as well as 

subsequent gold and silver rushes throughout the American West. The increased demand 

for these metals contributed to the development of the quicksilver industry throughout 

California and the American West with several productive mines being established 
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including the New Almaden, New Idria, and the mines of the Mayacamas District 

(Goldwater 1972: 48). Through the use of quicksilver, capitalists were able to increase 

the output of gold and silver. Thus, gold and silver mining would have been far more 

limited had it not been for quicksilver. 

 

Despite its economic and commercial value, quicksilver has proven to be harmful 

to both humans and the natural environment. Emissions of quicksilver have largely been 

the result of industrial activities such as coal combustion, mercury mining, small-scale 

gold mining, and wastes management and incineration. Mercury that has been released 

into the environment has been known to disrupt aquatic ecosystems where it is often 

consumed by fish that are eventually eaten by larger animals such as birds and even 

humans (Rice et. al. 2014: 74). Moreover, the release of processed mercury can lead to a 

progressive increase in the amount of atmospheric mercury, which enters the 

atmospheric-soil-water distribution cycles where it can remain in circulation for years 

(Rice et. al. 2014: 74). Humans who have been exposed to mercury suffer from a range of 

negative side effects such as nausea, abdominal pain, tremors, paralysis, memory loss, 

and kidney damage (Rice et. al. 2014: 74-79). These environmental and health 

consequences have led to increasing regulations that have completely banned the use of 

quicksilver. 

 

Study Area: The Mayacamas Mountain Range 

The Mayacamas refers to a small mountain chain that forms the dividing line 

between Napa and Sonoma counties. This range spans about 50 miles and runs in a 
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northwest-southeasterly direction through Napa, Sonoma, and Lake counties and portions 

of Mendocino County (Figure 3). The highest point of the Mayacamas Range is  

Cobb Mountain, which measures over 4,000 feet in elevation, followed by Mount Saint 

Helena and Hood Mountain, both of which measure a little over 2,500 feet. According to 

Walter Bradley (1918), the Mayacamas Mountain Range: 

is in very close proximity to a region of very intense and probably 
prolonged eruptive action, covering Tertiary and post-Tertiary periods. 
The center of eruptions in this region was probably in the territory 
bounded by Mount St. Helena, the Twin Peaks (or Sugar Loafs), and High 
Peak; the flows have, however, spread over a large adjoining territory. 
Outside of this are found a great many other eruptive bodies in this 
district, of which the more prominent are: The basalt body on Oathill, 
some smaller ones in the territory of the Aetna Consolidated Company, an 
andesite body northeast of Oathill, Pine Mountain, Cobb Mountain, and 
others. This district is hence a region of intense eruptive action. Large 
masses of lava have covered parts of it, and while partly eroded, extensive 
sheets of tufa cover at present parts of it to a greater or less depth, and 
make it very difficult to determine the limits of the cores of igneous rocks 
(Bradley 1918: 30). 
 

However, the most defining features of the Mayacamas are its active hot springs with the 

geysers of Sonoma County (Figure 4) and Napa’s Aetna Springs as the most noteworthy 

examples. Historically, these hot springs were used by both prehistoric peoples and Euro-

American settlers because they were believed to contain healing properties for treating 

certain sicknesses and ailments (Thompson 1877: 189). At the present time, geothermal 

power plants and wells are built around these features which help to generate power in 

order to supply electricity to Sonoma, Lake, Napa, and Mendocino counties. 

 

The Mayacamas Mountain Range is part of the Northern Coast Ranges of the 

California Coast Ranges mountain system, which extends for 1,000 kilometers along the 

California coastline. This mountain system comprises two major rock groups: The  
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Figure 3: Map showing the location of the Mayacamas Mountain Range. 
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Franciscan complex and the Great Valley Sequence. The primary sequence of the Coast 

Ranges, including the Mayacamas Mountains, is of the Mesozoic-age Franciscan 

complex, which is a mélange or chaotic jumble of sedimentary rock (DeCourten 2009: 

19). The Franciscan Assemblage consists of a variety of rock types including greywacke, 

chert, limestone, metagraywacke, spilite, amphibolite, eclogite, glaucophane, and 

serpentine rock (DeCourten 2009: 19). The Franciscan complex is believed to have 

formed on the ocean floor at different depths and different times, combined with basalt 

from the ocean floor. This rock was subsumed into ocean trenches, mixed, and then 

forced up to form the Coast Ranges through the action of the plates. The Great Valley 

Sequence, on the other hand, is a sequence of mudstone, sandstone, and conglomerate of 

Late Jurassic to Late Cretaceous age that rests on oceanic crust (DeCourten 2009: 15). 

Figure 4: Hot springs of Sonoma County, ca. 1910 (photo source: Calisphere.com). 
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This largely underlies the Great Valley Province although it structurally overlies the 

Franciscan Assemblage along the Coast Ranges thrust. 

	
	
Thesis Organization 

The chapters in this thesis are organized to provide a framework for CRM 

professionals interested in quicksilver mining properties in the Mayacamas Mountain 

Range. Excluding the current chapter, there are six chapters in this thesis that are 

structured in a way that illustrate the various steps that were followed in order to create 

this historic context. 

 

Chapter 2 of this thesis sets forth the theoretical frameworks that guide this thesis 

and provides a review of some of the existing literature that has been conducted through 

these approaches. 

 

Chapter 3 provides the legal framework that aids the field of CRM in dealing with 

historical and cultural resources and discusses some of the existing frameworks that are 

used by professionals in order to evaluate historic mining properties. In particular, Noble 

and Spude’s National Register Bulletin 42: Guidelines for Identifying, Evaluating, and 

Registering Historic Mining Properties (1992) and the California Department of 

Transportation’s (Caltrans) A Historical Context and Archaeological Research Design 

for Mining Properties in California (2008) provide the foundation for this thesis. 
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Chapter 4 outlines the various research strategies that were employed in order to 

prepare this historic context, which comprised largely of archival research that was 

conducted over several months. 

 

Chapter 5 sets forth the historic context for quicksilver mining in the Mayacamas 

Mountains and proposes a set of themes and research questions that can be used to assess 

the significance of quicksilver properties throughout this region. 

 

Chapter 6 provides an inventory of quicksilver mines managed by the Bureau of 

Land Management (BLM) in order to assess how these properties address the themes and 

questions that are proposed in Chapter Five. 

 

Chapter 7 provides recommendations for future research and offers potential 

avenues for future research that professionals may choose to undertake in order to expand 

upon this thesis. 
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Chapter 2. Theoretical Framework 
 

This chapter introduces both the broad and narrow range of literature that guides 

this research. In particular, this thesis draws from the following theoretical frameworks: 

historical archaeologies of 19th and 20th century mining, cultural landscape theory, and 

the New Western History. Although these frameworks come from different disciplines, 

they share a number of similarities such as their emphasis on scale and the role of human 

agency. Additionally, these frameworks (albeit to varying degrees) highlight the 

relationship between humans and their environment. When applied to the Mayacamas 

Mountain Range, the mining activities that took place within this region were not an 

isolated phenomenon but a local expression of the world quicksilver market during the 

19th and 20th centuries. In addition, the strategies that were employed in order to extract 

mercury from the earth provide insight into the impact of quicksilver mining on the 

physical landscape. Furthermore, these frameworks can shed light on the interactions 

between the various groups involved in quicksilver mining and how these groups 

negotiated their positions within the larger quicksilver industry. 

 

Historical Archaeologies of 19th and 20th Century Mining 
   

Historical archaeologies of 19th and 20th century mining have appeared only 

within the last couple decades. The historical archaeology of mining can be attributed to 

the rise in cultural resource management practices and national preservation laws, such as 

the National Historic Preservation Act (NHPA) of 1966, that sought to record and 

inventory previously identified mines. These studies have largely emphasized a holistic 

approach and generally require the interface of methods from both history and 
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anthropology. Donald Hardesty’s “feature systems” model argues that mining sites can be 

conceived as a series of connected, interrelated properties rather than as individual, 

independent resources (Hardesty 1988: 9). According to this concept, feature systems 

refer to the “networks or geographical clusters of archaeological features that can be 

linked to the same human activity, such as a technological process or a specific social 

organization, for example, a household” (Hardesty and Little 2009: 29). In other words, 

archaeological features and resources can be understood as one layer that can be linked to 

other properties, such as towns or cities. With regard to mining properties, the features 

that comprise these landscapes do not exist in a vacuum but can be studied in unison with 

one other in order to understand the various processes associated with mining activities. 

 

Archaeologists interested in historic mining activities have utilized an approach 

similar to Hardesty in order to understand technological variability from one mine to the 

next. The diversity of mining strategies is the result of group and individual agencies that 

are linked to a number of factors such as the accumulation of capital; the discovery of 

new products or raw material; population changes; and governmental policies (Coroneos 

1995; Merritt and Pollock 2010; Davies et. al. 2011; Davies and Lawrence 2013). In her 

study of the Lisle goldfield in Tasmania, Cosmos Coroneos (1995) argues that the 

methods that were employed in working alluvial gold deposits were the result of a series 

of decisions about balancing capital expenditure against expected gains. Factors that 

influenced these decisions include the size of the lease, the nature of the terrain, the 

availability of water, and the costs of equipment and supplies (Coroneos 1995: 27). For 

instance, the early period of alluvial mining at Lisle Creek was centered in or near the 
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creek itself when the population of the mining community was much larger. Due to the 

richness of the ground, the limited size of the claims, and the intense competition for 

water, pot hole minings and creek diversions were the more prevalent style of mining 

during this period (Coroneos 1995: 28). However, as these rich and more easily 

obtainable deposits became depleted, miners began to leave the fields which freed up the 

ground for larger-scale mining, principally ground sluicing and hydraulic mining 

methods (Coroneos 1995: 29). In other words, the lessening value of gold deposits 

resulted in a decrease in the mining population and an increase in the scale of the ground 

processing methods that were applied. Thus, the value of gold per cubic meter is less but 

it is able to generate profit because of the larger amounts of ground that can be processed. 

 

Archaeologists have also considered the rate at which innovations in mining 

reached the mines (McGowan 1992; Moore and Ritchie 1998; White 2010). For instance, 

while some mines implemented state-of-the-art methods for obtaining metals, others 

continued to utilize outdated and sometimes more primitive techniques. Paul White 

(2010) argues that although the use of gravity mills in obtaining gold decreased over the 

years, some smaller-scale mines continued to make use of this method because they were 

far more economical than advanced reduction methods. In his example of the Skidoo Mill 

located in Death Valley, California, White notes that the mill was constantly being 

dismantled and reworked by “making do” with available parts (White 2010: 79). In other 

words, the stamp mill was constantly being refurbished with newer components, which 

often represented departures from textbook arrangements and utilizing less-than-ideal 
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parts to keep the mill operational. Therefore, miners devised their own strategies that 

helped to preserve this once widespread technology that had largely fallen out of favor. 

 

In addition to the technological processes of mining, archaeologists have also 

emphasized the social and cultural aspects of mining and the ways in which settlements 

were structured around a single commodity. Although the development of mining 

settlements was linked to factors such as topography, water availability, or transportation 

routes, the type and distribution of settlements also reflect the cultural concepts of 

“settlement” and “community.” According to Susan Lawrence (1998), even though these 

terms are often used interchangeably, they actually refer to different aspects of the 

physical and built environments. Community is an abstract notion that refers to the 

mental construct of shared interactions and values that differentiates a group from the 

outside world (Lawrence 1998: 41). Settlement, on the other hand, is the physical 

manifestation of the community values that are reflected in the built environment 

(Lawrence 1998: 41). The communities that developed around these settlements included 

the mining population as well as those who lived within the boundaries of these 

settlements but did not engage in mining activities. When looking at mining 

communities, these notions should not be studied separately but integrated into a single 

framework because the mental constructs of a given community can be elucidated 

through its settlement patterns (Lawrence 1998: 41). 

 

Mining settlements did not develop uniformly but differed with regard to their 

layout and levels of production. In turn, these differences can shed light on the values of 
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the people who lived within these mining landscapes (Jackman 1995; Lawrence 1995; 

Lawrence 1998; Mate 2014). For instance, Susan Lawrence (1995) argues that the 

goldfields at Dolly’s Creek are representative of a “poor man’s diggings” in which 

subsistence mining took place because the mineral deposits were not rich enough to 

create a massive rush, to attract major sources of capital, or to sustain a substantial 

permanent settlement. However, these goldfields were sufficient to support a small 

number of people for a period of time. The settlement at Dolly’s Creek is comprised of 

numerous small claims spread over a large area that were worked using labor-intensive 

methods rather than sophisticated or expensive technology (Lawrence 1995: 66). In 

addition, the settlement patterns are characterized by huts clustered around the mines and 

processing areas, with material culture that is consistent with the low incomes and 

transience of mining families (Lawrence 1995: 66). Geraldine Mate’s (2014) study of 

Mount Shamrock in Queensland provides a different scenario. Mount Shamrock was 

representative of a more permanent mining community that developed along lines that 

more or less reflected the rules of society at the time (Mate 2014: 50). Elements of social 

constraint such as land ownership and consideration of the acceptable proximity of 

residences to the mines shaped the form of its settlements (Mate 2014: 51). In addition, 

cultural rules at work dictated the appropriate way to lay out a town and guided the 

locations of certain landscape features including the school, slaughter yard, and cemetery. 

Therefore, these settlements were integrally placed in a mining landscape, which 

impacted the residents’ everyday lives and placed context around people’s lived 

experiences. 
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The mining community also represents a domestic space inhabited by diverse 

groups of people who were often heterogeneous in character and drawn together by the 

shared need to work. Archaeologists interested in the demographic variability of mining 

communities have considered the ways in which distinct groups of people negotiated 

their identities over time and how these are reflected in the local landscape (Bell 1998; 

Douglas 1998; Hardesty 1998; Lawrence 1998; Simmons 1998; Gillespie and Farrell 

2002; Rose 2013). Donald Hardesty’s (1998) analysis of the early twentieth-century 

satellite town of Reipetown in eastern Nevada provides an interesting case study in which 

documentary data and oral testimony indicated that the settlement occupied a low social 

status within the social structure of the larger Robinson community (Hardesty 1998: 92). 

In addition, the area encompassing Reipetown was populated by a number of ethnic 

groups including Greeks, Slavs, Italians, Mexicans, and Japanese (Hardesty 1998: 92). 

However, archaeological evidence around individual households failed to indicate any 

markers of ethnicity or class. On the other hand, company towns such as Ruth, Kimberly, 

and McGill evolved social structures with well-defined occupational, ethnic, and social 

classes that were reflected in domestic architecture, household composition, and town 

layout (Hardesty 1998: 89). 

 

Power dynamics were generally the key organizing principle that determined 

access to mining-related resources. However, these structures were constantly being 

negotiated over time (Hardesty 1998; Given 2005; Van Buren and Weaver 2012). In his 

analysis of copper and asbestos mining landscapes in Cyprus, Michael Given (2005) 

argues that attempts to control mining landscapes and communities manifested 
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themselves through a range of actions from submission to everyday resistance to strikes 

and riots (Given 2005: 51). This interplay between colonized and colonizer was 

elucidated through various mediums including the naming and surveillance of the mines 

by the British, which could be met with resistance from the Cypriot miners through the 

manipulation of artifacts, such as stealing loaves of bread (Given 2005: 52-59). This 

interplay highlights the agency of groups and individuals in shaping their own 

experiences in face of existing structural relations.  

 

Cultural Landscape Theory 

The term “cultural landscape” is far more complicated than how it is generally 

perceived. Although landscape is often used to refer to a natural setting, the idea of 

cultural landscape refers to both the natural and man-made components that constitute a 

particular environment. Cultural landscapes are areas that have been subject to human-

altering activities that have left their mark on the surrounding environment. These 

landscapes are “cultural in the sense that they result from human actions on natural 

[features] (geomorphology, hydrology, ecology, and the like) [that happen] over 

historical time” (Rapaport 1992: 34). They refer to the entire spectrum of human activity 

which exists in the form of several man-made features including houses, buildings, 

fences, roads, and so forth. 

 

Cultural landscape theory has been used by various scholars including 

anthropologists, archaeologists, historians, and geographers. Proponents argue that 

cultural landscapes must be studied beyond their physical dimensions, because they tell a 



	 20 

story of those processes and changes and the people who created them (Lewis 1983; 

Groth 1997; Hayden 1997; Schein 1997; Bender 1993). According to Paul Groth, 

landscape refers to “the interaction of people and place: a social group and its spaces, 

particularly the spaces to which the group belongs and from which its members derive 

some part of their shared identity and meaning” (Groth 1997: 1). In other words, a 

landscape approach sheds light on the ways in which people have used everyday space 

(buildings, rooms, streets, etc.) to establish their identity, negotiate social relations, and 

derive cultural meaning. In addition, the relationship between humans and their 

environment is reciprocal. Although people are constantly reshaping their physical 

environment, they are also being shaped by the world that surrounds them. 

 

Although landscapes appear static, they are in fact dynamic and contain several 

layers of meaning. According to archaeologist Tim Ingold, the notion of what defines a 

landscape is far more than the land, nature, or space that constitutes a given environment. 

Rather than viewing the landscape as merely the natural setting that serves as the external 

backdrop of human activities, or the idea that the landscape contains a particular 

cognitive and symbolic ordering of space, Ingold argues that the landscape functions as a 

series of interrelated activities, or tasks, that serve as the constitutive acts of dwelling 

(Ingold 1993: 158). These tasks refer to “any practical operation, carried out by a skilled 

agent in an environment, as part of his or her normal business of life” (Ingold 1993: 158). 

The accumulation and integration of these tasks create the “taskscape,” which is created 

by people living and moving through space (Ingold 1993: 158). Therefore, “[j]ust as the 
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landscape is an array of related features, so – by analogy – the taskspace is an array of 

related activities” (Ingold 1993: 158). 

 

The cultural landscape approach helps to understand the American West as a 

region. According to Donald Meinig, the American West can be understood as a “varying 

set of regional parts developing through a recognizable sequence of interrelationships” 

(Meinig 1972: 184). In other words, the landscape of the West consists of a series of 

interrelated processes that produce a sequence of recognizable eras, each characterized by 

a certain magnitude, intensity, and quality in regional, interregional, and national 

relationships. In Meinig’s scheme, the development of the West passed through four 

general phases: population (numbers and areal distribution), circulation (traffic patterns 

within and between regions), political areas (basic jurisdictional territories), and culture 

(selected features characteristic of the local society and its imprint upon the area) (Meinig 

1972: 161). However, these processes did not happen uniformly throughout the West but 

rather they created marked variations from one area to the next. This great diversity of 

processes can be linked to a number of environmental, cultural, social, political, and 

economic factors, which helps to create a better synthesis of this region and aids in 

understanding how these differences played a role in shaping the Western landscape 

(Meinig 1972: 182-183). The individual and comprehensive histories of each distinct 

region within the West can be fitted together to understand the larger processes that 

shaped the Western landscape. 
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The landscape of the American West contains a vast record of human activity that 

has been preserved through the structures and places that people had occupied for 

centuries. Perhaps one of the most important considerations when looking at the history 

of the West is the fact that the land was viewed as a commodity to be exploited for 

personal gain. What was sacred to some became a source of profit for industrialists and 

new homes for many settlers for whom the land also became sacred. In the pursuit of 

wealth, extractive industries such as mining, timbering, agriculture, and ranching altered 

the natural topography of the region. In light of Tim Ingold’s concept of the taskscape, 

the American West was constantly being reshaped through the accumulation of activities 

that happened over a period of time. As Linnea C. Sando asserts in her article on haying 

landscapes, “transitions in haying technology and landscapes are gradual, often spread 

out over many decades. As more efficient haying technologies [were] introduced, the 

former methods [were] gradually replaced. As this occurs, the landscape undergoes a 

transformation” (Sando 2011: 20). The American West, in this essence, can be 

understood as a story of change over time in response to social, economic, and 

environmental transformations that resulted in distinct patterns on the earth’s surface. 

 

As a region, the American West was the site of people of diverse backgrounds 

interacting with each other and shaping their own realities. According to Don Mitchell, 

landscapes are the “unity of materiality and representation, constructed out of the contest 

between various social groups possessing varying amounts of social, economic, and 

political power... [It] is thus best understood as a kind of produced, lived, and represented 

space constructed out of the struggles, compromises, and temporarily settled relations of 
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competing and cooperating actors” (Mitchell 1996: 28 and 30). In his book The Lie of the 

Land: Migrant Workers and the California Landscape (1996), Mitchell provides a 

theoretical approach for understanding class dynamics in California during the early 

twentieth century. Mitchell argues that the California landscape served as a medium in 

which the social relations between the working and managing classes were constantly 

being reproduced through time (Mitchell 1996: 16 and 17). Mitchell concentrates 

primarily on the contest over the material environment to reveal the class struggle 

between farm owners and their ideology of private property and farm workers and their 

desire to maintain a public space for themselves. In response, farm owners and 

sometimes the government intervened to maintain order, generally to the benefit of 

agribusiness. Thus, the beauty of California and its agricultural landscapes cannot be 

separated from the costs associated with its development. 

 

The New Western History 

Historians have long disputed what constitutes the “American West.” Although 

the earliest attempts at defining this region began during the seventeenth, eighteenth, and 

early-nineteenth centuries, it was not until the 1880s and 1890s that academics and 

historians shifted their focus to ideas surrounding the “frontier” (Etulain 1991: 1). In his 

1893 paper titled “The Significance of the Frontier in American History,” Frederick 

Jackson Turner argued that “the frontier is the outer edge of the wave—the meeting point 

between savagery and civilization” (Turner 1920: 3). Turner claimed that frontier life and 

the taming of the American West fostered “coarseness and strength combined with 

acuteness and inquisitiveness; that practical, inventive turn of mind, quick to find 
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expedients; that masterful grasp of material things, lacking in the artistic but powerful to 

[a]ffect great ends; that restless, nervous energy; that dominant individualism, working 

for good and for evil, and withal that buoyancy and exuberance which comes with 

freedom—these are traits of the frontier, or traits called out elsewhere because of the 

existence of the frontier” (Turner 1920: 37). Based on this assertion, the West was 

viewed as an uncivilized region that could only be “tamed” by colonizing individuals 

from the East who possessed traits such as individualism and democratic spirit. 

 

Beginning in the 1980s, a new group of historians began to criticize Turner’s 

Frontier Thesis and these widely romanticized notions of the American West. Referred to 

as the “New Western Historians,” they criticized the “Old Western Historians” on the 

grounds that they had misrepresented the American West as a place of opportunity for all 

comers, ignoring the social complexities that occurred involving relations of class, 

gender, ethnicity, and race. Patricia Limerick argues that Turner’s frontier model was: 

ethnocentric and nationalistic. English-speaking white men were the stars 
of his story; Indians, Hispanics, French Canadians, and Asians were at 
best supporting actors and at worst invisible. Nearly as invisible were 
women, of all ethnicities. Turner was also primarily concerned with 
agrarian settlement and folk democracy in the comparatively well-watered 
Midwest. Deserts, mountains, mines, towns, cities, railroads, territorial 
government, and the institutions of commerce and finance never found 
much of a home in his model (Limerick 1987: 21). 
 

According to Limerick, Frederick Jackson Turner had incorrectly deemed the American 

West exclusively by the process of the advancing frontier, rather than a place that existed 

before and after the arrival of European settlers (Limerick 1987: 26-27). Instead, the 

West was more than a frontier. First, this region served as a meeting ground where Native 

Americans, Latin Americans, African Americans, Anglo Americans, and Asian 
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Americans interacted (Limerick 1987: 27). Secondly, these interactions tied these diverse 

groups into the same narrative, which saw the creation of allocation and ownership of 

resources along racial and ethnic lines (Limerick 1987: 27). Thus, Western history should 

be understood as a struggle for legitimacy, which lies at the intersection of ethnic 

diversity and property allocation (Limerick 1987: 27). 

 

Central to the New Western Historians is the expansion of capitalism into the 

American West. The notion of the “frontier” that Turner had emphasized was 

characterized by traits such as individualism, democracy, and nationalism, all of which 

had failed to recognize the exploitative nature of capitalism and its impact on the 

landscape of the American West (Randall H. McGuire and Paul Reckner 2002: 47). 

Contrary to Turner’s assertion that the West had been fully civilized by 1890, “the 

dramatic alterations to the western American landscape of the nineteenth century – the 

human and cultural genocide waged against its indigenous population, the extension of 

capitalism to the land beyond the Mississippi, and the exploitive and turbulent nature of 

its many economies – did not end with the close of that century” (Robbins 1994: 12). 

Rather, the American West was in a constant state of flux that persisted well into the 

twentieth century as a result of changes in opportunities, shifting relations and structures 

within society, and fluctuations in market economies. 

 

The movement of people westward was part of the development of a global 

economy that operated at different scales including the local, regional, and national. In 

fact, the region had long been considered an investment arena for surplus capital. William 
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Robbins argues that capitalism helped to shape the American West: “it dictated patterns 

of settlement; it prescribed certain changes to the land; it reflected a move toward more 

exclusive notions of property; and it subsequently contributed to the commodification of 

all natural phenomena” (Robbins 1997: 15). However, from an even broader perspective, 

the ever-changing nature of capitalist structures of the West saw an economy that reached 

no clear terminus. In fact, the American West was in a constant state of flux as a result of 

shifting modes of production, fluctuations in prices of mineral resources and agricultural 

products, the introduction of new technologies, and the uneven development of uneven 

concentrations of power (Robbins 1994: 14). 

 

Capitalism also had a profound impact on the natural landscape of the American 

West. In fact, “[t]he land and the plants and animals that live on it are not just natural; 

they are also the result of past actions by human beings. The environment, to be sure, is 

not infinitely malleable. It limits as well as creates human possibilities, but it 

simultaneously reflects the actions of human beings upon it” (White 1991: 3). Industrial 

and commercial enterprises that extracted natural resources, such as mining and logging, 

played a significant role in shaping the western economy. As westerners sought to shape 

the environment to their advantage, they also found that their actions had negative 

consequences. For instance, hydraulic mining had polluted rivers and other waterways, 

which created floods that caused millions of dollars in damage to farmers and city 

dwellers. Isenberg argues that “[p]ure capitalism sees nature as a collection of 

commodities… Extracting those commodities required planning, investment, and order, 

including technological innovation and favorable legislation, among other things” 
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(Isenberg 2005: 20). For this reason, investors exploited these natural resources to their 

benefit in order to promote economic production. 

 

The New Western History has provided a lens through which historical 

archaeologists have studied the American West as a region. According to Kelly J. Dixon 

(2014), there have been four major theoretical themes that have emerged from historical 

archaeological inquiry on the American West: colonialism and postcolonialism, 

landscape transformation, migration and diaspora, and industrial capitalism. The first of 

these themes, colonialism and postcolonialism, has focused on power relations and how 

certain groups of people, namely Native Americans, were exploited by Euroamerican 

colonizers. Historical archaeologists interested in this area of research have considered 

the ways in which new waves of settlers to the American West brought certain groups 

under their dominion and how these subjugated groups responded to these efforts. The 

patterns of colonization throughout this region are complex and variable with some 

proponents showing how some Indian groups assimilated themselves into the colonizing 

culture (Silliman 2001; Silliman 2004; Seymour 2007) while others were able to preserve 

their pre-contact lifeways (Allen 1998; Arkush 2011; Gamble and Zepeda 2003; Hull 

2009). Studies centered on landscape transformation have dealt particularly with the 

biological and ecological impacts of colonization and how each wave of settlers brought 

with them a number of foreign biological and cultural menagerie in the form of flora, 

fauna, disease, religion, colonialism, capitalism, and industrialization (Allen 2010a; Allen 

2010b; Merritt et. al. 2012; Mrozowski 2010; Quivik 2000). With regard to migration and 

diaspora, vast groups of people such as African Americans and Overseas Chinese flooded 
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into the American West in large masses. These groups were constantly negotiating their 

identities over time, responding to certain acts of discrimination such as racist undertones 

and overtly restrictive attitudes and laws. Perhaps the biggest research question that has 

been addressed by proponents is how certain groups were able to maintain connections to 

their homelands while integrating themselves into American society (Dixon 2011; Ross 

2011; Van Bueren 2008; Voss and Allen 2008; Wegars 1991). Finally, the exploration of 

the American West brought in the development of a capitalist economy in which a 

number of industries, such as mining or logging, transformed the physical landscape of 

this region over an extended period of time. Although these themes each address different 

areas of inquiry, they share several overlapping research issues that help to produce a 

much larger narrative of the American West. As Dixon asserts, “historical archaeological 

investigations are demonstrating a variety of ways in which the recent, global 

colonization of the American West has heralded rapid cultural and environmental 

transformations... Given the American West’s vast cultural and natural landscapes, the 

region’s archaeology is poised to make significant contributions toward the complex 

environmental transformations, human-environment interactions, and relevant landscape 

lessons from the past few centuries” (Dixon 2014: 204 and 207). 

 

Conclusion 

The above-mentioned frameworks provide a unique opportunity in which to 

understand the development of quicksilver mining in the Mayacamas Mountain Range, 

because they provide an approach to scale that looks at local expressions of capitalism. In 

addition, these frameworks highlight the complex interactions that occurred between 
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diverse groups of people and how these individuals negotiated their identities over time 

and place. Within the context of CRM, a solid understanding of the theoretical 

orientations that guide research around a particular theme is important in order to make 

informed decisions when evaluating a property within its historic context. In addition, 

these various approaches for addressing specific research issues are used by professionals 

in order to develop contextualized models that focus on a particular theme. The following 

chapter discusses some of the research designs that have been developed and are 

currently being used by CRM professionals in order to evaluate historic mining 

properties. A brief discussion of the legal context that drives these evaluation procedures 

is also provided in the next chapter. 
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Chapter 3. Legal Context and Evaluation Guidelines for 
Historic Mining Properties 

 
 

  Although this thesis was not written as part of any major undertaking or 

development project, it is important to understand the ways in which CRM is conducted 

at both the federal and state levels. The multitude of historical and cultural resources has 

led practitioners to consider the ways in which these resource categories tend to differ 

with regard to their location, time period, and themes. In fact, the number of historic 

contexts and research designs that have been produced is incredibly diverse, with topics 

ranging from agriculture to mining activities. For the purposes of this thesis, the research 

frameworks that have been developed for historic mining are particularly important 

because they can be used to create historic contexts that center on more specific forms of 

mining that took place in a given region over an extended period of time. 

 

Federal Level 

The National Historic Preservation Act (NHPA) of 1966 is the primary federal 

legislation that is geared toward the preservation of our nation’s heritage. This law 

outlines the responsibilities of federal agencies in minimizing the impacts of any federal 

or federally-assisted project on historic properties and resources. The NHPA established 

the Advisory Council on Historic Preservation (ACHP), which operates as an 

independent agency that is directed to advise the President and Congress on historic 

preservation matters, review the policies and programs of federal agencies to improve 

their consistency with the purposes of the Act, conduct training and educational 

programs, and encourage public interest (16 U.S.C. 470j). The center of federal agency 
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responsibilities is outlined in Sections 106 and 110 of this Act. Section 106 mandates 

that: 

The head of any Federal agency having direct or indirect jurisdiction over 
a proposed Federal or federally assisted undertaking in any State and the 
head of any Federal department or independent agency having authority to 
license any undertaking shall, prior to the approval of the expenditure of 
any Federal funds on the undertaking or prior to the issuance of any 
license, as the case may be, take into account the effect of the undertaking 
on any district, site, building, structure, or object that is included in or 
eligible for inclusion in the National Register. The head of any such 
Federal agency shall afford the Advisory Council on Historic Preservation 
established under Title II of this Act a reasonable opportunity to comment 
with regard to such undertaking (16 U.S.C. 470f). 

 
These requirements comprise what is known as the “Section 106 process” (16 U.S.C. 

470s). Section 110 strengthens these provisions by requiring that all federal agencies 

assume responsibility for the preservation of historic properties that fall under an 

agency’s jurisdiction (16 U.S.C. 470h-2). In other words, federal agencies establish their 

own historic preservation programs in accordance with the NHPA, which often vary 

according to how much the agency owns and the number of parties involved (e.g. other 

federal, state, and local agencies, Indian tribes, Native Hawaiians, etc.). 

 

The most important feature of the NHPA is the establishment of the National 

Register of Historic Places (NRHP) that serves as the nation’s inventory “composed of 

districts, sites, buildings, structures, and objects significant in American history, 

architecture, archaeology, engineering, and culture” (16 U.S.C. 470a(1)(A)). The NRHP, 

which currently consists of over 80,000 listings, is administered by the National Park 

Service (NPS) in partnership with the state historic preservation officers (SHPOs) and is 

expanded through nominations by agencies, states, tribes, local governments, 
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organizations, and citizens (King 2013: 85). National Register Bulletin Number 15 

outlines the procedures in which historic properties and resources are evaluated for 

eligibility for listing in the National Register. In order to qualify for listing in the NRHP, 

a historic property or resource must meet one or more of the following criteria: 

A. Property is associated with events that have made a significant 
contribution to the broad patterns of our history. 

 
B. Property is associated with the lives of persons significant in our past. 

 
C. Property embodies the distinctive characteristics of a type, period, or 

method of construction or represents the work of a master, or 
possesses high artistic values, or represents a significant and 
distinguishable entity whose components lack individual distinction. 

 
D. Property has yielded, or is likely to yield, information important to 

prehistory or history. 
 
In addition, properties must be evaluated on the basis of their integrity, or how well they 

convey significance. There are seven aspects of integrity in which properties must be 

evaluated for potential listing: 

(1) Location: The place where the historic property was constructed or the 
place where the historic event occurred. 

 
(2) Design: The combination of elements that create the form, plan, space, 

structure, and style of a property. 
 

(3) Setting: The physical environment of a historic property. 
 

(4) Materials: The physical elements that were combined or deposited 
during a particular period of time and in a particular pattern or 
configuration to form a historic property. 

 
(5) Workmanship: The physical evidence of the crafts of a particular 

culture or people during any given period in history or prehistory. 
 

(6) Feeling: A property’s expression of the aesthetic or historic sense of a 
particular period of time. 
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(7) Association: The direct link between an important historic event or 
person and a historic property. 

 

Typically, resources over fifty years of age are eligible for listing in the NRHP if they 

meet any one of the four significance criteria and if they sufficiently retain historic 

integrity. However, resources under fifty years of age can be eligible if it can be 

demonstrated that they are of “exceptional importance,” or if they are contributors to a 

potential historic district. 

 

The primary document that is used to evaluate mining resources to the National 

Register is provided in the National Register Bulletin 42: Guidelines for Identifying, 

Evaluating, and Registering Historic Mining Properties (1992). Although this bulletin 

does not provide specific details about every form of mining nor every type of mining 

property, it does provide a general approach to the identification, evaluation, and 

registration of historic mining properties. For instance, this document identifies the 

property types that are associated with mining activities as well as the resources that are 

found within each property type (see Chapter Six for further detail). This bulletin also 

lists several themes that may be considered when applying the National Register criteria 

to mining properties. Some of the themes that are listed in this bulletin include 

economics, industry, labor, law, and ethnic heritage among others. According to this 

bulletin, the first step in determining the significance of any mining property is to identify 

its historic context. The process for identifying historic contexts related to mining 

activities requires extensive research at several firms and agencies. As stated within this 

bulletin, 
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[i]dentifying historic contexts related to mining activity should begin with 
an investigation of existing contexts. State Historic Preservation Officers 
(SHPO) represent one possible source of existing historic context 
documentation. In particular, statewide historic preservation plans, 
previously completed multiple property submissions, and other 
information maintained by SHPOs may contain material concerning 
historic mining properties. Other possible sources of existing information 
include Federal agencies (particularly Federal land-managing agencies) 
and academic institutions. Background investigations may reveal that a 
number of mining-related historic contexts have already been developed 
for a given area. If so, these existing contexts may provide valuable 
assistance to the researcher (Noble and Spude 1992: 4-5). 
 
 
 

State Level 

The California Environmental Quality Act (CEQA) of 1970 provides the 

foundation for environmental policy and law in California. Under CEQA, state and local 

agencies must consider the impact of proposed projects on the environment. The 

environment, according to CEQA, is not limited to natural resources but also includes 

elements of the built environment including historical and archaeological resources (PRC 

21060.5). The treatment of historical resources is elucidated in Public Resources Code 

21084.1, which states that “[a] project that may cause a substantial adverse change in the 

significance of an historical resource is a project that may have a significant effect on the 

environment.” In addition to historical resources, archaeological resources must also be 

taken into account as mandated under the California Public Resources Code 21083.2. 

 

Similar to the NRHP, the California Register of Historical Resources (CRHR) is 

the California state government program that serves as an inventory for state historical 

properties and resources. Administered by the State Historical Resources Commission 

(SHRC), the CRHR is “used by state and local agencies, private groups, and citizens in 
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identifying the existing historical resources of the state, and to indicate which resources 

deserve to be protected, to the extent prudent and feasible, from substantial adverse 

change” (PRC 5024.19(a)). According to Section 5020.1(j), a historical resource refers to 

“any object, building, structure, site, area, place, record, or manuscript which is 

historically or archaeologically significant, or is significant in the architectural, 

engineering, scientific, economic, agricultural, educational, social, political, military, or 

cultural annals of California.” California PRC 5020.1 also includes NRHP-listed or 

eligible Historic Properties as Historic Resources. The CRHR guidelines for evaluating 

historic resources are similar to the NRHP. Section 5024.1(c) of the California Public 

Resources Code states that “[a] resource may be listed as an historical resource in the 

California Register if it meets any of the following National Register of Historic Places 

criteria.” These criteria are as follows:  

(1) Is associated with events that have made a significant contribution to 
the broad patterns of California’s history and cultural heritage. 

 
(2) is associated with the lives of persons important to our past. 

 
(3) embodies the distinctive characteristics of a type, period, region, or 

method of construction, or represents the work of an important 
creative individual, or possess high artistic value. 

 
(4) has yielded, or is likely to yield, information important in prehistory or 

history. 
 

Any resource that meets the CRHR criteria is considered a historical resource under the 

California Environmental Quality Act (CEQA), which requires that projects approved or 

funded by state or local agencies to assess the effects of project work on historical 

resources (PRC 15065(a)). 
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The California Department of Transportation (Caltrans) published A Historical 

Context and Archaeological Research Design for Mining Properties in California (2008) 

to aid archaeologists and other researchers in assessing the significance of mining 

properties, specifically with regard to their data potential and how they can yield 

information under Criterion D. Although this document is not a comprehensive study that 

highlights all the major events in California’s mining history, it is designed to be 

applicable to all forms of metals-mining. Similar to the National Register Bulletin 42, this 

document produces a research design that identifies particular property types that are 

associated with historic mining (see Chapter Six for a complete discussion on property 

types). In addition, this document provides a set of themes that can be used by 

professionals when looking at individual mining properties. The themes that are provided 

in this document are as follows: technology; historical ethnography and cultural history; 

ethnicity; women, family, and gender; economy; and policy. For each of these themes, 

there are a set of research questions that archaeologists can apply in order to understand 

the complexities that are associated with mining activities 

 

Conclusion 

The NHPA and CEQA provide the foundation for historic preservation in the 

United States and California, respectively. Through these acts, historic sites, including 

those associated with mining activities, can be evaluated for potential inclusion into the 

NRHP or California Register. However, in order for any property to be considered 

eligible for listing, its historic context must first be identified. The creation of a historic 

context, as previously stated, requires that general research be conducted. For this thesis, 
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archival research was carried out over several months at various research institutions in 

order to contextualize quicksilver mining in the Mayacamas region. In addition, this 

thesis borrows from Noble and Spude’s National Register Bulletin 42 as well as the 

Caltrans statewide document for evaluating mining properties. The next chapter will 

present some of the methods that were employed in order to write this historic context. 
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Chapter 4. Methods 

  This thesis involved extensive scholarly research that was carried out between 

2016 and 2017. Several firms and institutions were visited in order to write this thesis 

including the Napa County Historical Society; the Bancroft Library; the Sonoma State 

University Library and Special Collections; the Healdsburg Museum and Historical 

Society; the Lake County Historical Society; the Northwest Information Center (NWIC); 

and the Anthropological Studies Center (ASC). On-line databases were also accessed 

including the Internet Archive, the HathiTrust Digital Library, Readex AllSearch, 

California’s Historical Newspapers, the General Land Office (GLO) main website, the 

United States Geological Survey (USGS) database, and Ancestry.com. The resources that 

were obtained from these organizations were used to establish a general chronology of 

quicksilver mining in the Mayacamas region and to identify trends or patterns that 

influenced its development. This chapter discusses these sources of information and how 

they were consolidated in order to create this historic context. 

 

Mineralogy and Mining Journals 

Mineralogy and mining journals provide an abundance of information related to 

mining activities. These sources present data on mining techniques and provide 

discussions of individual mines and larger mining districts. They also provide geographic 

and geologic information that pertains to specific mining areas as well as production data 

for different minerals and metals. Several mining journals were consulted including the 

California Journal of Mines and Geology; Report of the State Mineralogist; Minerals 

Yearbook; Resources of the States and Territories West of the Rocky Mountains; Mining 
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and Scientific Press; Engineering and Mining Journal; Report of the State Geologist; 

Mineral Resources of the United States; and Mining Reporter. Although these journals 

were housed at some of the above-mentioned research institutions, many were accessible 

through on-line databases such as the Internet Archive and the HathiTrust Digital 

Library. These reports provided the bulk of the information presented in this historic 

context because they showed trends that influenced quicksilver production over several 

decades as well as improvements in quicksilver metallurgy. In addition, these mining 

journals provided information on individual mines including the name of the mine, its 

location, ownership, production data, and mining equipment. This information is shown 

in Appendix C.  

 

Census Records 

          Census records are essential to understanding mining communities because they 

reveal demographic information with regard to sex, marital status, age, occupation, and 

place of origin. These sources also provide clues that can be used to identify population 

trends within a particular area over time. As stated by Kenneth H. Fliess, “census data 

can be a critical link in the chain of understanding the importance of gender, gender roles, 

ethnicity, class, material culture, and the uses of space in archaeological and other 

contexts” (Fliess 2000: 65). For this research, census data was obtained through 

Ancestry.com. However, even though census records were gathered for this research, 

they did not constitute a large portion of this thesis. Rather, this information was used in 

order to gain a basic understanding of the demographics of Sonoma, Napa, and Lake 
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counties, and how these population trends might have impacted the development of 

mining communities in the Mayacamas Mountain Range. 

 

Local and County Histories 

County and local histories provide comprehensive overviews for a particular 

county or municipality, detailing the history of that place from the time of its initial 

founding to the year in which the history was published. They describe the settlement of 

an area and the founding of a number of institutions including churches, schools, and 

businesses. These sources may offer useful information on mining activities, providing 

the names of key individuals who influenced the development of mining within a 

particular area. In addition, county and local histories may provide the names of 

individual mines as well as their ownership. The following histories were collected in 

carrying out this research: History of Sonoma County with Biographical Sketches (1911); 

History of Sonoma County Including its Geology, Topography, Mountains, Valleys, and 

Streams (1880); History of Napa and Lake Counties (1881); History of Mendocino and 

Lake Counties, California with Biographical Sketches (1914); An Illustrated History of 

Sonoma County, California (1889); History of Solano and Napa Counties, California 

with Biographical Sketches (1912); and the Historical Atlas Map of Sonoma County, 

California (1877). 

 

Historic Maps 

Historic maps are useful sources of information because they provide an aerial 

overview of a particular region. Even further, the consolidation of maps can show how a 
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region developed over a period of time, highlighting changes such as land ownership or 

the rise of towns and infrastructure. Thus, maps can be thought of as portraits that depict 

cultural landscapes over time and space, showing the vast array of activities that took 

place within the boundaries of a specific area. With regard to mining, historic maps 

generally show the connections between mines through roads which allowed for the 

transportation of minerals and metals to a particular destination. However, for the 

purposes of this thesis, historic maps were used primarily to gain a basic overview of the 

Mayacamas Mountains and to determine the locations of individual quicksilver mines, 

which are shown in Appendix B. The majority of this data was gathered from GLO plat 

maps or USGS topographic maps, although historic maps of Sonoma, Lake, and Napa 

counties were also gathered for this research. 

 

Historical Newspapers 

Historical newspapers provide some of the most detailed information on mining. 

These sources generally highlight mining prospects and the mineral rushes that resulted 

from these discoveries. Similar to mining journals, newspapers may also provide 

production data for different metals and minerals. However, historical newspapers 

present both pros and cons to scholarly research. On the one hand, newspaper articles 

provide a firsthand account of the events that took place within a particular area. 

However, like most primary sources, they offer only a single perspective and may reflect 

the biases of the writer. For this thesis, the majority of these periodicals were obtained 

through California’s Historical Newspapers online database from newspaper titles such as 

the San Francisco Chronicle, Alta California, the Sacramento Union, the Napa Register; 
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the Sonoma Democrat, the Russian River Flag, the St. Helena Star, the Calistoga Free 

Press, and the Daily Evening Bulletin. 

 

Scholarly Resources 

Although there have been very few publications that deal specifically with 

quicksilver mining, a few sources proved to be quite useful in order to write this historic 

context. For instance, the architectural historian and cultural geographer Andrew 

Johnston has produced extensive research on the development of the quicksilver industry 

in California. In fact, his work provides a great deal of the contextual information that 

helps shape this historic context. In his thesis Quicksilver Landscapes: Space, Power, and 

Ethnicity in the Mercury Mining Industry of California and the West, 1845-1900 (2004), 

as well as his follow-up publication Mercury and the Making of California: Mining, 

Landscape, and Race, 1840-1890 (2013), Johnston applies a landscape approach to 

quicksilver mining in California, combining rich documentary sources with a close 

examination of the physical landscape. In particular, he explores the landscapes of work 

and camp life and the relations that existed among the many groups who worked within 

this industry. Additionally, he discusses the factors that led to the development of 

quicksilver mining in California, highlighting some of the major trends and events that 

shaped the industry from the 1860s all the way to the turn of the century. Therefore, 

Johnston’s insight into quicksilver mining provides a plethora of information that can be 

used to understand quicksilver mining within its larger context. 
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Conclusion 

The above-mentioned sources indicate that there is an abundance of information 

that deals specifically with quicksilver mining in the Mayacamas Mountain Range. 

Through close examination of both primary and secondary sources, it is possible to 

understand quicksilver mining within this region as well as the themes and patterns that 

shaped its development. However, this research was by no means exhaustive nor was 

every single resource that deals specifically with quicksilver mining incorporated into 

this thesis. In fact, for the purposes of creating a historic context, this research was not 

meant to be comprehensive by providing an overview of every major event or person 

who played a major role in the development of this industry. The following chapter 

consolidates this information through the creation of a proposed historic context and 

research design that will aid CRM professionals in evaluating resources related to 

quicksilver mining in the Mayacamas region. 
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Chapter 5. Historic Context and Research Design 
 

Quicksilver mining in the Mayacamas Mountain Range spanned several decades 

from the late 1850s to the early 1970s. These activities were carried out by various 

groups and individuals who played a key role in its development. This chapter is divided 

into two sections. The first section of this thesis provides a historical overview of 

quicksilver mining in the Mayacamas region and how it was linked to several trends that 

occurred at the local, statewide, national, and global levels. The following section 

produces a set of themes and research questions that can be used to guide future research 

around properties that are related to this industry. Together, these sections contribute to 

an even greater understanding of the Mayacamas Mountains and how this region serves 

as a localized expression of quicksilver mining that operated within the larger world 

market for quicksilver. 

  

Historical Overview 

            The key to understanding the development of quicksilver mining in the 

Mayacamas region requires that one look beyond the local setting and consider the larger 

context in which quicksilver mining was able to flourish. According to Andrew Johnston, 

“the local histories of the mercury mining industries in California and the West were in 

fact determined by forces that can only be fully understood in the context of global 

history. Understanding the mercury mining sites of California and the West involves 

looking beyond the local horizon, not only in place but also in time” (Johnston 2004: 21). 

Thus, it is important to understand how this mining district was linked to statewide, 



	 45 

national, and global trends that influenced quicksilver production. Scholarly research 

through the above-mentioned sources indicates that there are seven major periods of 

quicksilver production in the Maycamas region that were the result of these larger trends 

and patterns of development. 

 

1859-1869: Early Discoveries and Mining 

            The quicksilver industry in the Mayacamas Mountains has its roots in the silver 

rush that swept through the region in the 1850s. Prospectors, disappointed by the lack of 

silver deposits, found an opportunity to capitalize on the vast amounts of quicksilver 

found throughout this region. The earliest known discovery of quicksilver occurred in 

January of 1860 when A.J. Bailey and J. Cyrus noted vast deposits of this metal 

northwest of Calistoga near Geyser Springs (Sacramento Daily Union 1860: 2). In the 

aftermath of these discoveries, scores of men (and women) rushed to these deposits in an 

attempt to stake off claims. The Daily Alta California noted the excitement brought by 

this metal in February of 1860: 

The discoveries, thus far, extend from a point about four miles northwest 
of the Geysers to Pine Flat, six miles to the south, and ten miles to the 
east... Two or three months since some persons, in Napa, prospecting 
about the northern base of St. Helena, discovered a rock which they 
supposed to contain silver, and which excited the cupidity of quite a 
number of others. But the silver proved to be no silver... [T]here have 
been, during this excitement, at least two thousand persons in the 
mountains, but never more than two or three hundred at a time. They come 
in from the valleys of Napa, Petaluma, Bodega, Sonoma, etc., with 
blankets and provisions for a week’s tramp, and then go home (Daily Alta 
California 1860: 1) 
 

These discoveries led to some of the first efforts toward organized quicksilver mining in 

the Mayacamas Mountains, such as the Cinnabar Mining District in the Geysers region of 
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Sonoma County and the Aetna mines of the Pope Valley region, which consisted of the 

Phoenix, Washington, Silver Bow, Hamilton, and Red Hill claims (Thompson 1877: 33; 

Bradley 1918: 77). 

 

          Although quicksilver mining was already underway in the Mayacamas Mountain 

Range by this time, conditions were still not particularly favorable to make it a successful 

enterprise. According to the Mining and Scientific Press, “[t]he low price of quicksilver, 

the scarcity of labor, and the lack of skill in manipulating the ore, led to loss, and finally 

put a stop to all work on the mines” (Mining and Scientific Press 1875: 66). The price of 

quicksilver at the time was only fifty cents a pound so very few capitalists relished the 

thought of investing in an endeavor that had a reasonable chance of being a losing 

enterprise. However, for those who were willing to invest in this metal, they had very 

little knowledge of how to successfully mine quicksilver. Although miners understood 

that the ores had to be roasted in retorts or small-scale furnaces, most of the deposits 

consisted of pure quicksilver that was easily obtainable and required very little capital. 

According to one report, native mercury was being mined “with the aid of old-fashioned 

rockers instead of furnaces” (Raymond 1874: 37). However, many of these high-grade 

deposits were eventually cleaned out and miners who, without the capital nor the skill to 

extract low-grade deposits, gave up on quicksilver mining. To make matters worse, the 

world market for quicksilver was dominated by the “Rothschild-Barron monopolies,” 

consisting of the London Rothschilds and Barron & Co. of San Francisco, and the “Magic 

Quicksilver Ring” which included the New Almaden, New Idria, and Redington Mines in 
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California (Johnston 2004). Therefore, there was a minimal chance for the common man 

to successfully compete with these large-scale producers of quicksilver. 

 

1870-1879: The Quicksilver Boom Period 

          The turning point for quicksilver mining in the Mayacamas Mountains began in the 

1870s when the price of quicksilver began a rapid ascent. Gold and silver interests, which 

relied on quicksilver, argued that they were victims of a monopoly that controlled all 

production and conspired to keep the price high for its own profit. The Mining and 

Scientific Press claimed that “the leading cinnabar mines of the world are either owned 

by or under the control of a gigantic combination of capitalists, and a continued increase 

in the price of quicksilver may be expected. This combination embraces the control of the 

New Almaden and New Idria of California” (Mining and Scientific Press 1873a: 10). 

This same publication also attacked the “Rothschild-Barron” monopolies, alleging that 

they were located throughout the world and controlled the entire market. However, this 

publication was also hopeful that the market for quicksilver would soon open up to 

expand beyond these monopolies: 

 If Napa County proves as prolific in quicksilver as it is in 
‘quicksilver mines’ we will surely see the speedy downfall of the 
Rothschild-Barron monopolies throughout the world, and 
especially on this coast... If even a very small proportion of the 
locations made are worked and prove by their product to be 
valuable, Napa County ought to do well in the quicksilver trade, 
without having to put her mines in the London market (Mining and 
Scientific Press 1873b: 136). 
 

In August of 1873, California Governor Newton Booth gave a speech attacking the 

quicksilver monopoly: 
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for years quicksilver has been a monopoly which, transcending the 
boundaries of geography, has had the whole world for the field of 
operations. A combination was formed some years ago, and I 
believe still exists, among the great quicksilver companies, with 
the Rothschilds at the head, by which the production of each was 
limited to a fixed amount, and the particular division of the globe 
which each might supply was duly assigned. These potentates 
divided the earth into commercial kingdoms, and enthroned 
themselves as kings; and now, let any man endeavor to develop a 
quicksilver mine in this State, he will find himself harassed – 
perhaps ruined – by causeless litigation instigated by the monopoly 
(Johnston 2004: 93). 
 
 
 

          The criticism received by these quicksilver monopolies led government officials to 

utilize a number of tactics in the hopes of solving this mercury crisis. One such method 

was lowering the price of tariffs on the importation of quicksilver. In 1873, the tariff was 

reduced from 15 percent to 5 percent, and by 1875, the United States government had 

lifted all tariffs on the importation of quicksilver (Johnston 2013: 77). Emerging from this 

price boom and these public battles to solve the mercury crisis was the discovery of 

several new prospects throughout the state of California including the Mayacamas 

Mountains. The new mines were the direct result of Thomas Bell’s and the Bank Crowd’s 

loss of control over the quicksilver industry, and the price boom, for the first time in the 

history of the California mercury industry, made mercury profitable from direct sales 

(Johnston 2004: 98). Thus, for the first time in several years, quicksilver could become a 

poor man’s metal. 

 

          A number of mines were established in the Mayacamas Mountains during the 

quicksilver boom between 1873 and 1875, many of which produced a significant amount 

of quicksilver including the Sonoma, the Missouri, the Rattlesnake, the Socrates, and the 
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Helen Mines. Accompanying this quicksilver boom was the invention of several furnace 

models, such as the Scott Furnace, which allowed for the reduction of lower-grade ores 

that had been harder to obtain through retorts or smaller-scale furnaces (Johnston 2004: 

167). The development of these new mines also paved the way for the development of 

neighboring townsites that were located in close proximity to these mines, such as the 

towns of Pine Flat and Mercuryville within the Geysers region in Sonoma County 

(Johnston 2004: 248-250). These towns were able to thrive due to the income generated 

from the neighboring mines. In addition, some of the most important producers of 

quicksilver emerged in the Mayacamas Mountains during this quicksilver boom including 

the Great Western and Oat Hill Mines located in Lake and Napa counties, respectively 

(Johnston 2004: 170). These mines, which had dominated quicksilver mining in the 

Mayacamas Mountains for several decades, were built as company towns that relied on a 

large labor force made up primarily of Chinese workers.  

Figure 5: Mill complex at the Great Western Mine, date unknown (courtesy of the 
Lake County Historical Society). 
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1880-1899: The Ups and Downs of Quicksilver Mining 

        The quicksilver industry entered a period of uncertainty between the years 1880 and 

1899. During the quicksilver boom period, production exceeded the requirements for 

gold and silver mining. U.S. production reached a record high of 79,395 flaks in 1877, at 

a time when the price per flask had already dropped from $105 in 1875 (Ransome 1922: 

424). However, these numbers decreased significantly during the succeeding decades, 

fluctuating between $30 and $50 per flask with annual production averaging 25,000 to 

36,000 flasks per year (Ransome 1922: 424). Although the overproduction of quicksilver 

had contributed to this decline, other factors also added to this situation. 

 

          One of the biggest hits to the quicksilver industry was the result of a new 

California law that prohibited the use of Chinese labor by corporations (Johnston 2013: 

81). Although the Chinese comprised a large percentage of the workers employed in 

quicksilver mining, the rise of anti-Chinese sentiment had been fueled by those who 

viewed the Chinese as unfairly competing with American white labor. This adversely 

affected quicksilver mining in the Mayacamas District, because Chinese labor had 

formed the backbone of the industry. For instance, Andrew Rocca of the Great Western 

Mine was forced to dismiss many of his laborers following the passage of this act 

(Stanton 1993: 95). In response to this legislation, Tiburcio Parrott of the Sulphur Bank 

Mine located near Clear Lake challenged these proceedings in 1880 and eventually won, 

which allowed many quicksilver mines in California, including the Mayacamas 

Mountains, to continue to employ Chinese laborers (Daily Alta California 1880: 1). 

However, anti-Chinese sentiment did not cease and the passage of new legislation such as 
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the Chinese Exclusion Act of 1882 and the Geary Act of 1892, both of which restricted 

future immigration of Chinese to the United States and contributed to the overall decline 

in the number of Chinese employed in quicksilver mining (Lyman 1974: 66 and 87). By 

1900, the Chinese had largely disappeared from the quicksilver mines. 

 

          The second major blow to quicksilver mining in the Mayacamas Mountains 

occurred on January 7, 1884 when Judge Sawyer of the Ninth District Court issued a 

permanent injunction against the North Bloomfield Mining Company (Johnston 2013: 

81). Prior to this hearing, quicksilver had been used heavily in hydraulic mining practices 

in order to obtain gold and silver. In fact, the height of hydraulic mining, which was 

reached somewhere between 1876 and 1877, coincides with the quicksilver boom period 

(Schuette 1931: 128). This case addressed the negative effects of hydraulic mining, which 

resulted in flooding caused by large amounts of debris being washed downriver from the 

mines and blocking waterways. For many, especially farmers and other laborers, they had 

been outraged by the flow of mining debris and had organized to stop the mines. As a 

result of this hearing, hydraulic mines throughout the United States were forced to shut 

down, which negatively impacted the quicksilver industry as these mines were able to 

stay in business only as long as hydraulic mines were still operating. 

 

           Although hydraulic mining had ceased, pan amalgamation processes toward the 

recovery of gold and silver were still being employed. However, the use of mercury as an 

amalgam had largely fallen out of favor as miners discovered the use of cyanide to 

extract metals from ore deposits. As a common and relatively inexpensive compound, 
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cyanide gradually replaced mercury as the key to bullion production, although mercury 

amalgamation continued to be used at small-scale mines where it was not practicable to 

establish cyanidation in assaying ore (Johnston 2004: 106). 

 

1900-1918: The Early 20th Century and World War I 

          The quicksilver industry in California, as well as the rest of the United States, 

continued to operate unpredictably during the early 20th century. The industry was 

briefly revitalized between 1900 and 1904 when the average quantity produced was 

between 28,000 and 36,000 flasks per year at an average price of $43.00 per flask 

(Ransome 1922: 424). However, quicksilver production would decline again in 1905 

until it reached a low point of only 16,548 flasks for the year 1914 (Ransome 1922: 424). 

In fact, some of the most productive mines in the Mayacamas District, including the 

Great Western and Oat Hill Mines, had largely depleted their rich ore bodies that had 

allowed them to produce a steady supply of quicksilver for several decades. By this time, 

quicksilver mining had depended more upon industrial conditions than upon fluctuations 

in mining activity. 

 

          The turning point for quicksilver mining occurred during World War I when large 

amounts of quicksilver were needed for the manufacture of explosive caps, gunpowder, 

and other military apparatus. This increased importance of mercury as a strategic material 

caused its price to rise to over $120 a flask (Bailey 1946: 11). This period also saw new 

forms of quicksilver metallurgy being introduced such as beneficiation methods for 

treating low-grade ores such as gravity concentration and flotation methods (Duschak 
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1929: 3). In addition, mechanical furnaces began to replace some of the standard shaft 

furnaces that had been the pinnacle of the industry since the 1870s quicksilver boom 

including the Scott fine-ore furnace and vertical course-ore furnaces (Duschak 1929: 3). 

In the Mayacamas Mountains, some of the biggest producers during this period included 

the Aetna, Oat Hill, Helen, Wall Street, Rattlesnake and Socrates Mines, all of which 

used whatever amount of quicksilver they could find including those from very small 

deposits (Hamilton 1915: 225-228). Although overall production would not reach the 

same levels during the 1870s quicksilver boom, over 136,000 flasks were produced in the 

United States to supply the war effort. 

 

1919-1938: Quicksilver Mining in the 1920s and 1930s 

          The quicksilver market in the United States experienced a dramatic turn of events 

in the years following the First World War. With the end of hostilities and reduction of 

inventories, prices fell in 1921 to $46 and domestic production dropped to less than 7,000 

flasks. In 1922, the U.S. government instituted a 25 cents per pound ($19.00 per 76-

pound flask) tariff on foreign mercury (U.S. Bureau of Mines 1965: 7). This duty 

represented a sizable increase over the 10 percent ad valorem rate that had been in effect 

since 1913. As a result of the tariff increase and a general increase in economic activity, 

the price of mercury gradually rose to $118 per flask, and production increased to 11,000 

flasks in 1927 (U.S. Bureau of Mines 1965: 7). 

 

          Mercury economics during the 1920s and 1930s was dominated by international 

events. Spain and Italy were the leading producers of mercury during this period because 
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of the size and grade of their ore deposits (Meyer 1936: 413). In 1928, these countries 

established a cartel known as Mercurio Europeo that sought to control the world market 

for quicksilver through various tactics including the distribution of sales, control of 

production, and the stabilization of prices (Pennington 1959: 77). Under protection of the 

favorable price relationship established by the cartel, U.S. production reached almost 

25,000 flasks in 1931 (U.S. Bureau of Mines 1965: 7). Two years later however, the 

cartel reduced the floor price of mercury, which caused the U.S. domestic price to fall to 

$58 and less than 10,000 flasks. In 1936, the cartel brought the price up slowly to nearly 

$80, and domestic production increased to almost 17,000 flasks. However, the world 

market for quicksilver would also enter a period of uncertainty following Italy’s invasion 

of Ethiopia in 1935. In addition, the outbreak of the Spanish Civil War in 1936 raised the 

possibility of difficulty in obtaining supplies of mercury while interrupting shipments 

from both Spain and Italy (Meyer 1936: 413). As a result of this political turmoil, 

Mercurio Europeo was forced to disband operations.  

 

1939-1969: World War II and the Postwar Era 

          The situation regarding quicksilver imports hit a breaking point in 1939 with the 

start of World War II. The fact that European sources of quicksilver had been mostly 

halted as a result of this political turmoil required that the U.S. continue to supply its 

allies. In June of 1939, President Franklin D. Roosevelt passed the Strategic Materials 

Act, which created a national stockpile of strategic materials and authorized the 

government to determine the quality and quantity of materials to be stockpiled. This act 

mandated that it was necessary to: 
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provide for the common defense by acquiring stocks of strategic materials 
essential to the needs of the industry for the manufacture of supplies for 
the armed forces and the civilian population in time of a national 
emergency, and to encourage, as far as possible, the further development 
of strategic and critical materials within the United States for common 
defense (Strategic Materials Act of 1939, 50 U.S.C. § 98). 

 
With regard to mining activities, the Strategic Materials Act provided financing to mines 

for the expansion of mineral-related facilities, which helped to further the United States 

government’s aim toward increased production for war materials. In the case of mercury, 

it was ranked highly in military value among the elements because of its strategic 

applications as a key metal in producing munitions, electrical apparatus, and 

pharmaceuticals. To meet production needs, the War Production Board issued several 

orders to ensure that certain metals were being used toward the war effort. For instance, 

Limitation Order L-208 mandated that mining for certain metals and minerals be halted 

in order to increase the production of materials that were deemed necessary for national 

defense (Bailey 1946: 62). These mandates were further strengthened in 1942 by 

Conservation Restriction Order M-78 which restricted the use of mercury for certain 

purposes and solely for the manufacture of ammunitions and other war materials (Meyer 

and Mitchell 1943: 715). In total, the U.S. produced over 272,000 flasks of mercury 

between 1939 and 1945 (DeMille 1947: 317). 

 

          The end of the Second World War saw another decrease in quicksilver production. 

In 1946, Congress passed the Strategic and Critical Materials Act which added to the 

provisions of the Strategic Materials Act by stressing the importance of lessening 

American dependence on foreign sources and developing domestic sources for certain 

materials, including mercury (Bradfish 1987: 112-113). At the time, the U.S. had begun a 
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massive stockpiling program in case of future threats. However, quicksilver production 

would continue to decrease until it reached a record low of about 4,300 flasks for the year 

1950. (Meyer and Mitchell 1950: 774). The quicksilver industry finally got the kickstart 

that it needed with the passage of the Defense Production Act (DPA) of 1950 which gave 

the President broad powers to oversee the development and supply of strategic materials 

(Bradfish 1987: 113). Through this act, mines could receive federal aid in the form of 

exploration loans to investigate areas where quicksilver deposits were potentially 

abundant. At the time, the growing conflict in Korea saw increased demand which caused 

mercury production to increase to almost 35,000 flasks by 1957 (Pennington 1959: 47). 

 

            The quicksilver industry reached a period of uncertainty from the late 1950s 

through the 1960s. The U.S. government continued to stockpile masses of quicksilver in 

order to supply the war effort in Vietnam. However, the mineral industries of the United 

States had begun to face increasing criticism as a result of the growing emphasis on 

preservation of the environment and concern for ecology. For quicksilver, dozens of 

laboratories throughout the United States had started analyzing the effects of this metal, 

looking specifically at mercury in foods, particularly fish and shellfish, or focusing on 

mercury’s impact on water and air quality (Goldwater 1972: 18). In response, several acts 

of legislation had been passed to address these negative effects, such as the Clean Air Act 

of 1963 that sought to preserve the quality of air and limit emissions that resulted from 

various forms of activity including quicksilver mining. However, in spite of this 

legislation, quicksilver production would remain relatively steady until the following 

decade when even stricter measures were implemented that led to its ultimate demise. 
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1970s: The Demise of the Quicksilver Industry 

            Although the U.S. government had already taken an active role toward reducing 

the impact of quicksilver and other minerals on the environment, it would not be until the 

1970s that the future of quicksilver mining would come into question. Politicians 

continued to focus their efforts on limiting the production of quicksilver and other toxic 

materials. Public Law 91-604, or the “Clean Air Amendments of 1970” strengthened the 

provisions of the Clean Air Act of 1963 by adding stricter regulations toward maintaining 

good air quality such as limiting industrial emissions into the atmosphere (Mitko and 

Stock 1970: 128). Two years later, the newly-established Environmental Protection 

Agency (EPA) proposed a list of toxic pollutants as required by the Federal Water 

Pollution Control Act Amendments of 1972, and mercury and all its compounds were 

included (Cammarota 1973: 758). The purpose of these standards was to preserve water 

quality, which had become polluted as a result of mercury runoff from mining activities. 

As a result of these regulations, quicksilver production dropped significantly, averaging 

only 2,000 to 27,000 flasks between 1970 and 1975 (Drake 1975: 894). By the end of the 

decade, there were very few quicksilver mines still in operation. The last producing 

quicksilver mine in the Mayacamas District was the Napa Consolidated, or Oat Hill 

Mine, which only produced a small output in 1977 (Drake 1977: 630). Mineralogy and 

mining journals indicate that there were no more producing quicksilver mines in the 

Mayacamas Mountain Range in the years following this period. 
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Research Themes and Questions 

            Looking at the historic context that is presented above, there are three primary 

research themes that are brought to light when looking at the development of quicksilver 

mining in the Mayacamas Mountains. These themes include technology and the 

metallurgy of quicksilver; the economics and politics of quicksilver; and mining 

communities and the social aspects of quicksilver mining. For each of these themes, a set 

of research questions have been proposed that will aid archaeologists and other CRM 

professionals in evaluating the information potential of these vast resources and how they 

provide insight into these aspects of quicksilver mining. 

 

Technology and the Metallurgy of Quicksilver 

            The process of extracting mercury from ore deposits was a rather simple process 

although each mine generally had its own facilities. The primary means of obtaining pure 

quicksilver involved roasting ore deposits to high temperatures, then collecting the metal 

in a condensing system through which the volatiles were conducted. Quicksilver ores 

were roasted in either retorts or furnaces. In retorts, the ore would have been heated in a 

closed container while being charged and discharged intermittently, whereas the ore 

bodies placed inside furnaces would have been exposed to direct action of the flame and 

the volatile products of combustion. The condensing system of most quicksilver 

operations consisted of cast-iron pipes, although other materials were also used including 

mild-steel plate, monel metal, stainless steel, wood, and tile (Pennington 1959: 42). In 

addition to roasting, beneficiation methods of removing gangue material from quicksilver 
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ores were also employed to varying degrees. Table 1 provides a basic chronology of the 

various reduction methods that were applied in quicksilver mining. 

 

Table 1: Quicksilver reduction methods and their dates of inception. 
Reduction Method Year 

Retorts Ca. 1850s and 1860s 
Furnaces 1870s 

Mechanical Furnaces Ca. 1900s and 1910s 
Beneficiation Methods Ca. 1910s 

 

The first retorts were installed during the early years of quicksilver mining around 

the 1850s and 1860s. As previously mentioned, the ore deposits would have been placed 

inside a small container and heated indirectly. One end of the retort would have been 

flanged for a head while the other end was closed. The condenser system of the retort 

generally consisted of a cast-iron pipe that was connected to the closed end of the retort, 

where mercury gas was then discharged into a tank, box, or other receptacle filled with 

water. Retorts were often supported by brickwork or other masonry, with the firebox 

below or to the side of the retort (Pennington 1959: 41). Although several varieties had 

been invented, most retorts were made in two forms: pipe retorts and D-retorts (Figure 6). 

Pipe retorts consisted of circular, iron pipes, ranging in diameter from 8 to 11 inches and 

arranged in groups of up to 12 pipes (Bradley 1918: 210). D-retorts, on the other hand, 

had a cross-section like the letter D, but with the straight side laid horizontally (Figure 7). 

Although small and inexpensive, the fuel and labor costs for treating ore deposits inside 

retorts were generally higher because they had to be charged and discharged at regular 

intervals (Bradley 1918: 215). In addition, retorts were generally short-lived and limited 

to the treatment of very rich ores. However, they had the advantage of yielding mercury 



	 60 

vapor in a concentrated condition that was undiluted by the furnace gases which proved 

to be so harmful in the condensation of quicksilver. 

 Figure 6: Sketch of typical D retort and pipe retort (Brooks, Quicksilver in 
Oregon Bulletin No. 55, 1963). 
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            The invention of several furnace models during the 1870s quicksilver boom 

represented a major leap in quicksilver metallurgy. Although small-scale furnaces had 

already been in use since the early years of the quicksilver industry, these larger models 

proved to be far more efficient and were capable of treating low-grade ore deposits. In 

addition, while furnaces were more expensive to install than retorts, they had a much 

greater capacity, cost much less to operate per ton of ore, and had a high-fuel efficiency. 

The only disadvantage to furnaces is that wet and sticky ores sometimes had to be dried 

prior to roasting. Furnaces were generally made into two sub-types: coarse-ore furnaces 

and fine-ore furnaces (Bradley 1918: 220 and 226). Coarse-ore furnaces, as their name 

Figure 7: D retort at the Aetna Mine, ca. 1910s (Bradley, Quicksilver 
Resources of California Bulletin No. 78, 1918). 
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implies, were designed to treat coarse or lump ore. As shown in Figure 8, these furnaces 

consisted of cylindrical brick shafts into which the ore, mixed with sufficient amounts of 

coke, coal, or wood, would have been charged at the top and the ashes and spent ore 

removed from the bottom. A pipe from the upper part of the furnace carried the mercury  

 

vapor and hot gases to the condensers. Fine-ore furnaces, on the other hand, were capable 

of treating very fine or low-grade ore and consisted of a number of narrow rectangular 

shafts situated side-by-side, each provided with a series of inclined shelves placed in the 

opposite walls. These shelves sloped downward at an angle of 45 degrees which forced 

the ore, fed at the top of the furnace, to follow a zigzag path to the bottom, where it was 

then discharged. The end walls of the shafts were designed with small openings to allow 

the flames from the firebox to pass through the ore on the shelves. The volatilized 

Figure 8: Sketch of Knox and Osborne coarse-ore furnace (Aubury, Quicksilver 
Resources of California Bulletin No. 27, 1903). 
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mercury, together with the furnace gases, would then pass into a vapor chamber before 

moving into the condensers. The Scott Furnace, as shown in Figures 9 and 10, was the  

most widely used type of furnace from its invention in 1875 until the 20th century 

(Bradley 1918: 231).  

 

           

             

 

 

 

 

             

 

             

Figure 9: Plan of Huttner and Scott furnace (Aubury, Quicksilver Resources 
of California Bulletin No. 27, 1903). 
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            The period during the First World War saw another major shift in quicksilver 

metallurgy with the development of mechanical furnaces. The primary furnace types of 

this variety included the rotary and multiple-hearth furnaces. The rotary furnace consisted 

of an iron cylinder that was lined on the inside with fire brick or other refractory material 

and set on a slight slope (Figure 11). This furnace would have been slowly rotated while 

the crushed ore was fed into its upper end before moving toward the heat source at its 

lower end (Pennington 1959: 40). Although several rotary furnace models had already 

been in use at the turn of the century, a more standardized model called the rotary-kiln 

(Figure 12) was introduced in 1918 (Day 1906: 400; Innes 1919: 86). The multiple-

hearth, or Herreshoff furnace, was invented around 1917 and consisted of a series of 

circular hearths of fire bricks in an upright cylindrical metal shell lined on the inside with 

fire brick (Meyer 1939: 659). As illustrated in Figure 13, the extracted mercury would 

enter this furnace through the top hearth and pass downward from one hearth to the next. 

Figure 10: Fifty-ton Scott furnace at the Helen Mine, ca. early 1900s 
(courtesy of the Healdsburg Museum and Historical Society). 
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During this passage, the ore would have been preheated on the upper hearths, roasted on 

the middle hearths, and then cooled on the lower hearths before being discharged into a 

bin from the bottom hearth. Similar to other furnaces, mechanical furnaces were 

expensive to construct but capable of treating low-grade ore fairly well and required less 

physical labor. However, these furnace types required a great deal of horsepower and 

their mechanical action would often cause dust to be carried into the gas stream. 

However, some mines addressed this issue by installing cyclone dust collectors between 

the furnace and the condensers. Therefore, although the amount of physical labor 

required for operating these furnace types was generally minimal, the complexity of their 

operations required a high level of expertise in order to maintain them. 

 

Figure 11: Sketch of rotary furnace (Pennington, Mercury: A Materials Survey, 1959). 
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Figure 13: Sketch of multiple-hearth furnace (Pennington, Mercury: A 
Materials Survey, 1959). 

Figure 12: Rotary-kiln furnace at the Cloverdale Mine in Sonoma County, ca. 1920s 
(Duschak and Schuette, The Metallurgy of Quicksilver, 1925). 
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          Around the same time that mechanical furnaces were introduced, mining engineers 

began experimenting with various forms of beneficiation with the goal of treating 

mercury deposits obtained from old dumps and tailings from previous operations. For 

instance, hand sorting, crushing, and screening were sometimes employed in order to 

produce properly-sized material before being fed into a furnace or retort. Gravity 

methods such as jigging and tabling would have been employed for similar purposes. 

Other methods for beneficiating quicksilver ore included the following:  

(1) Leaching: Process in which mercury ore deposits would have been placed 
in a solution of sodium sulfide or sodium hydroxide which would then be 
recovered by precipitation with aluminum or in an electrolytic cell 
(Pennington 1959: 34). 

 
(2) Assaying: Two primary methods: distillation-amalgamation and tillation-

titration. The distillation-amalgamation method involved heating the ore 
sample with fluxes to volatilize the mercury which amalgamates with 

Figure 14: Multiple-hearth furnace at the Great Western Mine (Ransome and Kellogg, 
Quicksilver Resources of California, 1939) 
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silver or gold foil. The mercury content of the material would have been 
determined by weighing the foil before and after analysis. The tillation-
titration method involved heating the sample in a test tube. The closed end 
of the test tube would have been heated and the quicksilver would have 
been driven off and condensed in a ring on the cool end of the test tube 
(Pennington 1959: 44-45). 

 
(3) Flotation: Process in which concentrate ores are separated based on their 

attraction or repulsion to water (Duschak 1929: 4). 
 
However, beneficiation was met with mixed sentiments from both miners and mine 

owners, who sometimes objected to the poor quality of the quicksilver that was produced 

as well as the high costs associated with these methods. Therefore, most mines probably 

employed these methods only as a form of preliminary treatment prior to roasting. 

 

          Mining technologies are not just the tools of miners, because they reflect the skill 

and ingenuity of their users in order to obtain minerals and metals in their purest forms. 

According to anthropologist Brian Pfaffenberger (1992), technology should be 

understood within its social context. His notion of the sociotechnical system refers to “the 

distinctive technological activity that stems from the linkage of techniques and material 

culture to the social coordination of labor” (Pfaffenberger 1992: 497). Technique, in turn, 

is defined as a “system of material resources, tools, operation sequences and skills, verbal 

and non-verbal, and specific modes of work coordination that come into play in the 

fabrication of material artifacts” (Pfaffenberger 1992: 497). When applied to quicksilver 

mining, the methods for obtaining quicksilver in its pure liquid state were selected based 

on several factors including geologic conditions, cost-effectiveness, and the availability 

of resources. The following questions should be addressed when looking at the 

technologies and methods associated with quicksilver mining: 
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• How did technological innovations influence the landscape of production? 
 

• Is there evidence of imported technologies? Do these imported technologies 
provide evidence of the social identities of their users? 

 
• What is the relationship between technology and the organization of labor at the 

mine? How did technology influence the structure of the labor force, and how did 
these structures change over time as new technologies were brought to the mines? 

 
• How quickly did technological innovations reach the mines? What factors led 

some mines to adopt state-of-the-art methods more quickly than others? What 
strategies did miners use to maintain the functionality of these older and more 
outdated technologies? 

 
• How did miners balance expenditure versus gain in choosing certain technologies 

over others? How did they combine local geology with economic factors in 
making these decisions? 

 
 
 

The Economics and Politics of Quicksilver 

          Similar to other extractive industries during the 19th and 20th centuries, quicksilver 

mining was linked to the “boom-bust” cycles of the capitalist world system. Quicksilver 

mining was never a steady enterprise but experienced fluctuations in production and price 

per flask. These changes were the result of industrial conditions that either increased or 

decreased the demand for this metal. During periods of decreased activity, the U.S. 

government instituted several tariffs that sought to protect domestic production from 

foreign imports. The intent of these tariffs was to stabilize the quicksilver industry when 

foreign importation of this metal exceeded domestic output. Although the 1922 tariff was 

perhaps the most influential, several protective tariffs were issued by the U.S. 

government in order to achieve these goals. Table 2 provides a list of these tariffs and the 

rates that each imposed on foreign sources of quicksilver. 
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Table 2: U.S. tariffs and their rates on imported quicksilver.	
Year of Tariff Rate of Tariff, specific and ad valorem 

1883 10 percent ad valorem. 
1890 10 cents per pound. 
1894 7 cents per pound. 
1897 7 cents per pound. 
1909 7 cents per pound. 
1913 10 percent ad valorem. 
1922 25 cents per pound. 
1930 25 cents per pound. 

 

            The history of quicksilver production in the United States can be linked to a 

number of events and patterns that influenced its development. For instance, the market 

for quicksilver was tied to other mineral industries because of its use as an amalgam in 

the recovery of metals such as gold and silver. In fact, quicksilver was heavily dependent 

on these other metals, experiencing high levels of production and increased demand 

while these industries were thriving and falling into hard times when they were on the 

wane. The California Gold Rush and subsequent mining operations during the 1850s and 

1860s saw the earliest use of quicksilver. However, the largest period of quicksilver 

production would not take place until the the 1870s as a result of the Comstock Lode and 

other silver mining operations as well as the development of processes such as pan 

amalgamation and hydraulic mining techniques that required quicksilver. This increased 

demand sent prices soaring, only to be followed by decreased production between 1880 

and 1910. 

 

            The market for quicksilver also experienced fluctuations during periods of 

conflict. The first major stimulus occurred during World War I when the U.S. became a 

major producer of quicksilver in order to supply these efforts. This trend continued in the 
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succeeding decades with the advent of other major wars including World War II, the 

Korean War, and the Vietnam War. The U.S. government would also take a more active 

role during these periods of turmoil through the passage of various acts of legislation 

such as the Strategic Materials Act and the Defense Production Act, which helped to spur 

production of various metals including quicksilver in order to meet increased demand. 

However, like the gold and silver mining operations during the nineteenth century, 

quicksilver production would find itself without a market during times of peace. This 

pattern continued until the late 1960s and early 1970s when increased environmental 

awareness limited quicksilver mining before having finally ceased by the end of the 

decade. 

 
 
 

Figure 15: Quicksilver production in the United States, 1850 to 1970. 
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           The boom-and-bust cycles of quicksilver mining are evident in the resulting 

cultural landscape. For instance, mine owners may have decided to construct a new plant 

or implement new machinery during boom times. However, the mines may have been 

stripped of these structures when the market for quicksilver was low. The historical 

archaeology of capitalism, as Alison Wylie asserts, concerns itself with the “large-scale 

casual processes specific to capitalism as they operate in particular contexts, events, and 

material conditions of life” (Wylie 1999: 46). By focusing on capitalism, archaeologists 

can understand the long-term development of the modern world by investigating the 

manifestations of these global processes and the forces that shape their development in 

local settings. In her study of Paradise Valley, Nevada, Margaret Purser (1999) shows 

Figure 16: Price per flask of quicksilver, 1850 to 1970. 
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how changing economic conditions are reflected materially within a local setting. The 

early period of this community, from the 1860s to the 1880s, demonstrated “all the 

hallmarks of immediate post-Civil War industrialism and western frontier settlement,” 

which was characterized by a “landscape of small, isolated homesteads connected to a 

cluster of crossroads towns by way of wandering, doorstep-to-doorstep roads and 

pathways that linked places with multiple, usually seasonal routes” (Purser 1999: 135). 

However, by the late 1880s or early 1890s, the town had been largely deindustrialized, 

which led to a reduction in the economic diversity of the local community. As a result, 

the organization of property within Paradise Valley shifted from numerous small 

landholdings and generalized agriculture to increased restriction of property ownership 

and the dominance of livestock production as the sole economic activity within the 

community (Purser 1999: 131). In order to understand how changing economic and 

political conditions affected quicksilver mining in the Mayacamas Mountains, the 

following questions have been proposed: 

• What effect did governmental programs have on the landscape of 
production? How did individual mines respond to the regulations that were 
mandated under certain legislative acts? 
 

• What strategies did miners and mine owners employ in order to adapt to 
changing economic conditions? How are these strategies embedded within 
the landscape? 

 
• How did mine owners obtain the necessary capital in order to successfully 

operate these mines? 
 

• How did changing economic conditions affect settlement patterns? How 
did miners alter their living spaces to adapt to these changes? 

 
• What effect did changing economic conditions and the political climate 

have on the technological strategies that were implemented in quicksilver 
mining? How do these compare across mines? 
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Mining Communities and the Social Aspects of Quicksilver Mining 

            The mineral rushes that resulted from these quicksilver discoveries spawned the 

development of several mining communities throughout the Mayacamas region. 

Townsites such as Pine Flat and Mercuryville, located within the Geysers region in 

Sonoma County, were built around these deposits while company towns like the Great 

Western and Napa Consolidated Mines became some of the most successful and steady 

producers of quicksilver for several decades. These communities were largely dependent 

on quicksilver mining, prospering during boom periods and falling into hard times when 

mining activities had dwindled. However, the most interesting aspect of these 

communities is that they were occupied by diverse groups of people who shared the 

common need to work. According to Andrew Johnston, the people who comprised these 

communities “interacted with those in other groups and sometimes experienced the 

spaces of others. These experiences in turn shaped and reimagined their landscapes” 

(Johnston 2013: 217). The people who lived within these communities differed in terms 

of their race, ethnicity, class, and gender. 

 

Race and Ethnicity 

          Quicksilver mines in California, including the Mayacamas region, employed 

people of different racial and ethnic groups. However, no group dominated this industry 

like the Chinese. Economic and political strife caused by events such as the T’ai-p’ing 

Rebellion, the Opium Wars, and the Punti-Hakka feuds caused a large number of Chinese 

from the Canton area of the Kwangtung Province to move to California during the early 

years of the Gold Rush (Lyman 1973: 5; Hunt 1980: 5). From 1851 to 1872, Chinese 
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immigration to California averaged about 10,000 individuals per year (Hunt 1980: 5). 

Between the years 1873 and 1881, that number increased to about 20,000 migrants (Hunt 

1980: 5). 

 

          The Chinese presence in California influenced the structure of the state’s 

quicksilver industry. The mines of the Mayacamas District that had been established 

during the 1870s quicksilver boom were structured along racial hierarchies that 

influenced how labor was organized among the mine’s workers. Although whites made 

up only 20 to 25 percent of the labor force, there was a stark division between them and 

their Chinese counterparts in terms of the level of work that was required of them 

(Johnston 2013: 204). Superintendent and managerial positions tended to be dominated 

by white American or European men while the actual physical labor associated with 

extracting and processing quicksilver was performed by Chinese workers (Johnston 2013: 

201). Although a few white laborers did in fact work alongside the Chinese, they were 

undeniably offered more privileged status, receiving about $3.00 per day in contrast to 

the Chinese who only received $1.25 to $1.50 per day (Pelanconi 1969: 14). 

 

            The Chinese presence also influenced the spatial arrangement of the living 

quarters of the mines. These mining camps were largely structured around race in which 

different groups were segregated to a particular area. In addition, the living situations 

between groups differed significantly with whites living with their families in boarding 

houses or cabins. However, the Chinese were generally confined to living in run-down 
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communities where conditions were rather unsanitary. Helen Rocca Goss describes the 

living situation of the Chinese at the Great Western Quicksilver Mine: 

They lived in two camps, the earlier and larger one called the No. 1 Camp, 
the second sometimes referred to as the No. 2 Camp... The camps 
themselves were a mere jumble of huts of the rudest construction, 
completely lacking in sanitation and surrounded by so much filth and 
debris that the odors were almost overpowering even to a passer-by. A few 
of the structures were barracks-like buildings made of rough lumber, but 
the bulk of the houses were a rambling hodge-podge of shacks built up by 
the men themselves of anything they could lay their hands on – scraps of 
lumber, old shingles, broken-up packing boxes, and flattened-out kerosene 
cans (Goss 1958: 65-66). 

 

											

											

												The Chinese comprised much of the labor force during the early period of 

quicksilver mining because mine owners viewed them as cheap sources of labor. 

However, the rise of anti-Chinese sentiment during the 1880s saw a series of legislative 

measures that restricted immigration and employment opportunities for the Chinese. In 

Figure 17: Chinese Camp at the Great Western Mine, ca. 1890s (Goss, 
The Life and Death of a Quicksilver Mine, 1958). 
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1882, Congress passed the Chinese Exclusion Act which prohibited Chinese labor from 

entering the United States for ten years (Lyman 1974: 66). However, succeeding laws 

such as the Scott and Geary Acts would extend these restrictions for the next few 

decades. As a result of these laws, the Chinese population in the Mayacamas region, as 

well as the rest of California, dropped from about 70,000 in 1890 to less than 30,000 in 

1920 (Hunt 1980: 9). 

	

          Although the Chinese were by far the largest group of people involved in 

quicksilver mining, other racial and ethnic groups also found employment within this 

industry. For instance, Mexicans represented a large portion of the workforce at Pine Flat, 

in which they worked alongside both Chinese and white workers. However, like the 

Chinese, they were generally confined to living on the outskirts of Pine Flat inside 

shanties or tents (Pelanconi 2013: 44-45). Also, census records from 1900 to 1940 

indicate that Italian and some Portuguese migrants found work within the quicksilver 

mines, with the Great Western and Helen Mines having the largest percentage of these 

groups (Miller 1966: 25). Thus, although the Chinese had largely disappeared from 

quicksilver mining in the Mayacamas District, new groups would eventually fill these 

positions. 

 

          The study of race and ethnicity and its role in the formation of the American West 

has only recently been realized. For a number of archaeologists, the primary issue that 

arises when addressing these categories involves the nature of group maintenance and 

transformation under various conditions (Voss 2005; Barnes 2011; Sayers 2012; Hu 
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2013). In other words, while some groups are able to persist, others experience significant 

degrees of acculturation and assimilation to the point that they disappear. According to 

Randall McGuire: 

ethnicity has a pervasive effect [on] social life both in terms of how it 
categorizes people and how people exploit it for their own ends. It is 
equally evident that ethnicity has these effects because of the boundaries it 
establishes between individuals and groups. Thus, a major objective of 
studying ethnicity must be to explain how ethnic boundaries emerge, how 
they are stabilized and maintained through time, and how they ultimately 
disintegrate or are transformed (McGuire 1982: 161). 

 
With this in mind, race and ethnicity do not represent fixed categories but are constantly 

being negotiated over an extended period of time. The following questions have been 

proposed to aid professionals in understanding how race and ethnicity shaped the 

development of mining communities in the Mayacamas Mountain Range: 

• What strategies did racial and ethnic groups use to negotiate their 
positions within the larger economic and social structures of the mines? 
To what extent did they maintain traditional values and practices, and to 
what extent did they adopt mainstream values of the larger American 
society? 

 
• How did living arrangements at the mines change over time? Is there 

evidence of integration? How do living settlements compare from one 
mine to the next? 

 
• How did groups maintain connections to their homeland? What was the 

relationship between miners of the same ethnic group who lived at 
neighboring or distant quicksilver mines? 

 
• How did certain groups respond to acts of discrimination at the mines? 

Is there evidence of violence? 
 
 
 

Class and Labor 
 
          Quicksilver mining, like all other forms of hard rock mining, involved elaborate 

underground workings, heavy machinery, and the accumulation of capital in order to 



	 79 

successfully extract mercury from the earth. As a result, this often required a skilled and 

specialized workforce in which individuals were assigned to a particular job to allow for 

the steady flow of quicksilver production. The following labor groups were generally 

present at the mines, each of which was assigned a specific set of responsibilities to 

ensure a steady output: managers, engineers, timbermen, miners, muckers, sorters, ore 

pickers, and general laborers (Johnston 2013: 205). These groups both lived and worked 

at the mines, and there were marked class distinctions between them. As noted earlier, the 

labor system at the quicksilver mines was stratified along racial lines. In the case of the 

Mayacamas District, they were largely dominated by two groups: Chinese and Euro-

Americans. Chinese workers performed all the general labor under a small group of Euro-

Americans who were assigned to more dominant, managerial positions (Johnston 2013: 

201). However, these hierarchies changed over time as new groups were inserted, or as 

groups left the industry. 

 

 
Figure 18: White and Chinese laborers at the Napa Consolidated 
Mine, ca. 1906 (courtesy of the Bancroft Library). 
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          Studies related to class and labor have been a subject of inquiry for a number of 

archaeologists (Delle 1999; Bueren 2002; Walker 2003; Brighton 2011; Gadsby and 

Chidester 2011). According to historical archaeologist Stephen Silliman, “focusing on 

labor allows archaeologists to see the ways that administrators, overseers, capitalists, 

managers, and supervisors structured and often imposed labor and the ways that those 

laboring accommodated, resisted, made use of, and lived through labor situations” 

(Silliman 2006: 149). In order to understand these different classes and laboring groups 

and the relations that existed between them, it is necessary to look at these concepts from 

a variety of scales or, as Louann Wurst argues, different “levels of abstraction” (Wurst 

1999: 9-12). The scale at which an archaeologist might choose to approach these 

categories ranges from the level of the household to the larger community. In light of 

these approaches, the following questions have been proposed to aid professionals in 

understanding the dynamics of class and labor within the quicksilver mines of the 

Mayacamas Mountain Range: 

• What strategies did laborers utilize to negotiate their positions within the 
mining workplace? What interactions occurred between miners and 
mine owners? How do these strategies compare among different ethnic 
groups who worked at the mines? 
 

• How did the labor force of the quicksilver mines change over time? How 
do these changing structures compare from one mine to the next? What 
factors might account for any variability? 

 
• What were the interactions between laborers from different ethnic 

groups? Did these groups coexist peacefully or was there much 
animosity? 
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Gender and Family 

          Contrary to popular belief that mining was considered to be a male occupation, 

mining landscapes were occupied by both men and women. In the case of quicksilver 

mining, miners had taken their families with them to strike it rich upon learning of the 

mercury deposits that could potentially warrant development. In fact, women, like men, 

also seem to have been actively involved in mining. An 1874 article from the Russian 

River Flag noted how “ladies [had] amused themselves prospecting, and [had] brought in 

rich specimens” (Pelanconi 2013: 27). In addition, the mining camps that were built 

around these quicksilver deposits also housed the wives and children of these miners. The 

1880 census for the Great Western Mine indicates that there were 189 Chinese men, 46 

white men, 25 white women, and 25 white children listed as living at the mine (Johnston 

2004: 258). Based on this information, it seems evident that the Chinese who lived at 

Figure 19: Mining Community at the Great Western Mine showing the miners (white 
and Chinese) and their families, ca. 1870s (Goss, The Life and Death of a Quicksilver 
Mine, 1958). 
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these camps were single males; only white men were permitted to have wives and 

children. According to Andrew Johnston, these “camps were reproduction spaces for all 

of the people in the mine community” (Johnston 2004: 259) in that they were 

characterized by a division of labor in which the men worked the mines, while their 

wives stayed at home to cook, clean, take care of the children, and perform other 

household duties. However, some women (especially those who were married to mine 

owners or managers) took on supervisory positions and oversaw the everyday operations 

at the mines. 

 

          The ways in which gender and family influenced the formation of mining 

communities and how these social constructions may have changed over time has only 

recently been addressed. As Donald Hardesty notes, “[g]ender is one of the principles 

that structure the social and cultural organization of human groups and that must be 

considered in interpreting the documentary and archaeological records of the past. The 

urban mining frontier is an interesting example of the role played by gender in the 

evolution of frontier communities under conditions of rapid social and cultural change” 

(Hardesty 1994: 129). Although some women in the Mayacamas District may have 

assumed managerial positions, gender studies regarding the status of women in the 

American West are far more complex, dealing with women of all social statuses, classes, 

and ethnicities (Cooper and Spude 2011; Johnson 2000; Lawrence 1998; Rose 2013). In 

addition, studies related to the roles and occupations of women are rather extensive, with 

studies ranging from prostitution (Purser 1991; Simmons 1998; Spude 2005) to actual 

mining activities (Levy 1992; Mann 1982; Zanjani 1997). The following questions might 
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be considered in order to understand the role that gender and family played in the 

formation of mining communities in the Mayacamas District: 

• Does archaeological data as well as documentary sources indicate that 
women were present at the mines? If so, does this data suggest a division 
of labor highlighting women’s work versus men’s work? Does this 
evidence indicate that women were actively involved in mining? 

 
• How did the presence of women and children influence the settlement 

patterns of the mines? How do these patterns compare with mines where 
women and children were absent? Are these patterns uniform or do they 
differ from one mine to the next? What factors might account for these 
differences? 

 
• For women who became the owners and managers at some quicksilver 

mines, what were some of the struggles they faced and how did their 
management strategies compare to those of their male counterparts? 
How are these strategies reflected in the archaeological record? How did 
they obtain the necessary capital in order to operate the mines and how 
do these strategies compare to those of their male counterparts? 

 
 
 
Conclusion 
 
           Quicksilver mining in the Mayacamas Mountain Range is significant because it 

serves as a localized expression of capitalism and industry and highlights the economic 

and technological development of the American West. The development of quicksilver 

mining within this region was the result of economic, political, and social trends that 

were linked to the world market for quicksilver. The historic context that is presented 

here highlights some of those trends and how they shaped quicksilver mining during the 

succeeding decades. In addition, the proposed themes and research questions provide a 

model for future work around quicksilver properties to determine how these sites convey 

significance. By addressing these themes, it is hoped that a better understanding of 

quicksilver mining in the Mayacamas Mountain Range can be achieved. The following 
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chapter provides a sample of quicksilver mines in the Mayacamas region in order to see 

how each fits into the themes and research questions that are laid out in this historic 

context. 
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Chapter 6. An Overview of Quicksilver Mining 
Properties in the Mayacamas Mountain Range 

 
            Although quicksilver mining in the Mayacamas region is linked to several trends 

and patterns that influenced its development, making the connections between these 

mining resources and their historic context is no easy task. In this chapter, a sample of 

mines is provided to see how each fits into the proposed historic context and how they 

address the above-mentioned themes and research questions. The purpose of these 

evaluations is not to nominate any of these quicksilver properties for listing to either the 

NRHP or the California Register, but to assess how each of these mines answers specific 

questions that relate to the proposed historic context and research design. These 

evaluations will determine the level of information that can be obtained from these 

properties while providing directions for future research. 

 
Property Types 

            Interpreting and evaluating historic properties requires accurate identification of 

individual sites and their associated features. Identification establishes the historical and 

functional contexts of properties and is therefore necessary in order to evaluate their 

historic and archaeological significance. In addition, knowledge of resource types can 

help delineate individual processes on sites with multiple or overlapping activities. The 

key link between the historic context of a property and the property itself is the property 

type. A property type, according to the NRHP, refers to “a grouping of properties defined 

by common physical and associative attributes” (NPS 1990: 53). 
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          The identification of specific property types aids practitioners in evaluating the 

significance and information potential of mining sites. Approaches to defining and 

categorizing property types related to mining typically focus on their functional 

associations. Noble and Spude (1992) propose several categories of property types based 

on three fundamental stages in mineral processing including extraction, beneficiation, and 

refining. This document also highlights properties associated with engineer-designed 

complexes, mining landscapes, and related properties such as entire communities 

(Hardesty and Little 2009: 29). Likewise, the Caltrans statewide document proposes five 

categories of mining properties: prospecting and extraction, ore processing, intra-site 

ancillary features, mining communities, and inter-site mining support properties. By 

looking at the types of resources that comprise each of these property types, professionals 

can ascertain the kinds of activities that took place within a particular mining district and 

how these compare from one mine to the next. 

 

Feature Systems 

          Property types do not exist in isolation but must be identified and interpreted 

within their functional and historic context. Simple sites may have only one or two 

property types while complex sites have several properties that are linked by function 

and time. The feature systems model provides a useful strategy for transforming 

archaeological resources into specific property types. Hardesty and Little define the 

feature system as “networks or geographical clusters of archaeological features that can 

be linked to the same human activity, such as a technological process or a specific 

social organization, for example, a household” (Hardesty and Little 2009: 29). In 
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addition, the feature systems approach incorporates a variety of sources including 

archaeology, documentary research, oral history, and ethnography and is used as an 

interpretive tool for understanding the functional and historic context of sites and their 

associated resources. This model is particularly useful for looking at sites that are 

characterized by extended periods of time, with each unique process or organization 

representing a separate feature system.  

 

            Like all forms of mining, Hardesty’s model can be applied to sites where 

quicksilver mining was once prevalent. According to Andrew Johnston, the quicksilver 

landscape, at its most basic, consisted of “a prospect that was developed into a mine, a 

production plant for reducing the ore, a road to the often remote site, and a mining camp 

that included the basic necessities for the maintenance of the workforce at the mine” 

(Johnston 2004: 133). A mine included both underground and aboveground 

components. Underground were the ore body and the mine that workers and managers 

built to exploit; aboveground were the reduction plant, mine offices, and the supplies of 

resources the miners consumed in operating the mine and plant. The mining camp 

included the basic necessities for the maintenance of the workers and managers and 

their families, including structures for eating, sleeping, and other physical needs, as well 

as structures for social life at the mines such as religion and education. Table 3 lists 

some of the property types that are associated with quicksilver mining as well as the 

types of resources that may be found within these property types. 
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  Table 3. Property types and features associated with quicksilver mining. 

 
 
 

Cultural Resources Inventory 
 

          This section provides an inventory of the resources and features that have been 

recorded at various quicksilver mines throughout the Mayacamas Mountain Range. This 

thesis did not require that any fieldwork be conducted, but instead looked at previously 

recorded sites to see how they might be able to address the themes and research questions 

that have been proposed for this historic context. Additionally, this research did not look 

at every quicksilver mine within the Mayacamas region, but focused exclusively on those 

properties that are administered by the Bureau of Land Management (BLM). During the 

summer of 2017, the author was given a tour of six mining properties in order to gain a 

better understanding of the quicksilver landscape of the Mayacamas Mountains. The site 

records for each of these mines were used to supplement these tours. 

 

The Dry Creek Area 

          The Dry Creek area, located in Lake County within the southwestern part of the 

Clear Lake volcanic field, consists of several quicksilver mines located on the east slope 

of Pine Mountain at the head of Dry Creek. The history of quicksilver mining at Dry 

Creek goes as far back as the 1860s when some of the earliest deposits were located and 

Property Type Example Features 
Hard Rock Mining and 
Processing 

Adits, underground workings, waste rock piles, 
tailings, mills, furnaces, retorts, condensers 

Intra-site Ancillary Facilities Ore-cart rails, trestles, trails, paths 
Mining Community Worker’s cabin, domestic refuse 
Inter-Site Mining Support  Water conveyance systems, trails, roads 
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continues all the way to the 1970s when most quicksilver mines had closed due to its 

negative effects on the natural environment. Geologically, the gangue rock of Dry Creek 

is serpentine altered to silica-carbonate rock (Yates and Hilpert 1946: 275). Quicksilver 

deposits in this area belong to the silica-carbonate rock type, which often appears as vein-

like, tabular bodies. Cinnabar is found as veinlets filling fractures and as 

 

 

 

crystals disseminated in the silica-carbonate rock. Native mercury is also found but less 

frequently. Pyrite and marcasite are abundant in some of the ores, and hydrocarbon 

compounds are common and serve as useful guides to ore (Yates and Hilpert 1946: 276). 

Several mines are located within Dry Creek including the Helen, Chicago, Wall Street, 

Figure 20: Aerial map of the Dry Creek region showing the locations 
of the Helen, Chicago, and Research Mines. 
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Jewess, Research, and Bacon Consolidated Mines, although only three of these mines 

(the Helen, Chicago, and Research Mines) are managed by the BLM.  

 

Helen Mine 

          Mining periodicals indicate that the Helen Mine (originally known as the Dead 

Broke, and at one time called the American) was established sometime around 1871 

(Yates and Hilpert 1946: 277). The Helen Mine produced several hundred flasks of 

mercury until it became idle in 1876 (U.S. Bureau of Mines 1965: 108). Operations 

resumed in 1900 when Andrew Rocca, Jr., son of mining engineer Andrew Rocca, Sr., 

the superintendent at the Great Western Quicksilver Mine, acquired the property (Bradley 

1918: 59). Although the Helen Mine probably did not produce more than 10,000 flasks of 

quicksilver, it was a steady producer under the ownership of Rocca and subsequent 

owners from 1902 until the end of the Second World War. Several archaeological surveys 

were conducted at the Helen Mine by BLM archaeologist Christopher Lloyd between 

September 2008 and August 2009. These investigations identified four primary areas, 

referred to as Loci 1 through 4. 

 

          Loci 1, 2, and 3 appear to be extraction and ore-processing areas. Locus 1 contains 

two collapsed adits, known as Features 2.1 and 2.2, that are believed to be the Dike and 

Santa Maria Tunnels indicated in Walter Bradley’s 1918 bulletin on quicksilver 

resources. A single adit is found within Locus 3, which has the remains of ore-cart rails 

protruding from its entrance. Locus 2 consists of three flats that were most likely used to 

process mercury ores, which includes a 25 course brick furnace (Feature 4.1) measuring 
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5’7” by 6’9” by 4’11” as well as three large riveted metal cylindrical tanks that may have 

been used for compressed air for pneumatic drills. Evidence of ore-processing is also 

found within Locus 3 as indicated by the large concrete foundation (Feature 9.2) that is 

found on a large flat, which likely represents the remains of some sort of reduction plant. 

 

          Locus 4, which contains a collapsed building measuring 45’ x 30’, likely served as 

the main habitation area for the mine’s workers due to the presence of domestic artifacts 

such as dish and glassware and an abalone shell. Glassware included both olive and aqua 

glass and glass canning jars, all of which appeared molded and had regular seams. In 

addition, the collapsed structure is teemed with nonnative plants including irises and an 

apple tree, which were probably used for aesthetic effect. However, unbeknownst at the 

time, this feature was later found to be located on private property. 

 

          Lloyd reasoned that these features point to particular periods of the mine’s history. 

For instance, Locus 3 appears to be an older processing area most likely associated with 

the modernization efforts of Andrew Rocca, Jr. which took place circa 1917. If these 

dates are correct, then they would be concurrent with the height of quicksilver production 

during World War I. However, more dateable features include a “Kohler Electric Plant 

generator,” which was manufactured between 1926 and 1948. This engine most likely 

supplied electricity to the mine. In addition, a scatter of 1960s beer cans within Locus 3 

suggests an even later period of occupation. 
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            Oral testimony at the time of the surveys claimed that one-quarter east of the mine 

is the proposed location of where a 50-ton Scott furnace was used to extract mercury 

from cinnabar ore. However, this feature is said to have been removed due to past efforts 

to develop geothermal resources in the general area. In addition, about 250 feet southeast 

of the mine’s boundaries are the remains of an old school house, which would have likely 

served to teach the children living around the Helen Mine. Children’s toys and other 

artifacts are said to be present within the area of the school house. However, these 

portions were not surveyed during these investigations as they are located on private 

property. 

 

Figure 21: Mine tailings and waste rock from the Helen Mine (photo courtesy of 
author). 
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Chicago Mine 

            The Chicago Mine (also called the Pittsburgh, the St. Louis, or the Ural Mine) is 

perhaps the oldest mine within the Dry Creek area, having been discovered sometime 

prior to 1865 (Yates and Hilpert 1946: 276). However, due to the low price of quicksilver 

at the time of its founding, the mine was quickly shut down. The production history of the 

mine presents conflicting data, with some sources claiming that the mine did not start 

producing until the 1890s while others argue that the first production occurred in 1903. 

The mine saw intermittent operations throughout its history with the most significant 

periods of production occurring from 1885 to 1911 and from 1927 to 1943 (U.S. Bureau 

of Mines 1965: 106). In 1956, the mine was used as a research mine and refinery (U.S. 

Bureau of Mines 1965: 106). The first archaeological survey of the Chicago Mine took 

place on October 28, 2009 as part of a cultural resources inventory report prepared for the 

BLM. The site was revisited on September 22, 2014 as part of the Anthropological 

Studies Center’s site survey internship. These surveys resulted in the identification and 

recordation of seven main loci, referred to as Loci A through G. 

 

            The Chicago Mine contains a number of features that point to both the working 

and domestic components of the quicksilver landscape. The domestic component, which 

is located in the central portion of the site, consists of a large flat containing a collapsed 

structure (Figure 23). This building likely served as the main dwelling for the miners who 

lived at the mine, as indicated by several bed frames and appliances that surround the 

building. A general artifact collection around the fallen structure consists of window 

glass, ceramics, broken bottle glass, decorative tureen lids, bricks, ferrous metal 
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fragments, and even more recent trash. The main working area is located just west of this 

fallen structure, and highlights both the extraction and ore-processing activities that are 

associated with quicksilver mining. At the lowest point is a hoist structure that is 

connected to a collapsed structure via ore-cart rails. Located behind the collapsed 

structure is an adit from which the mercury ore was extracted. A brick retort (Figure 22) 

is positioned at the midpoint of the rail line between these two structures. This feature 

appears to be a pipe retort based on its general form. Together, these features form the 

largest structural and functional component of the Chicago Mine. 

 

             

Figure 22: Possible pipe retort at the Chicago Mine (photo courtesy of 
author). 
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            A number of ancillary features are also found at the Chicago Mine. For instance, a 

flat containing barbed wire most likely served as a livestock pen. Based on the size and 

quality of the wire, the pen probably held chickens as well as other poultry. This may 

suggest that the occupants at the Chicago Mine may have raised chickens in addition to 

mining for quicksilver. Given its proximity to the habitation area, the poultry may have 

served as a food source to the miners. In addition, a water conveyance system appears to 

run through most of the site, beginning at a developed spring with a holding tank that is 

located northeast of the main working area. A 2” diameter pipe is found near the main 

habitation area as well as near the livestock pen, which indicates that water was conveyed 

to these portions of the site. 

Figure 23: Collapsed residential building at the Chicago Mine (photo 
courtesy of author). 
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           Site investigations at the Chicago Mine also identified several time-sensitive 

artifacts. Some of these features include: 

1. An oil pump with a U.S. patent number of “US1675133.” This pump 
was patented on June 26, 1928 and manufactured by the Rayfield 
Manufacturing Company of Chicago 

 
2. A Duo-Therm 712-5 furnace, which was manufactured by the Motor 

Wheel Corporation of Lansing Michigan and is associated with several 
different patent numbers that date between 1927 and 1941. 

 
3. A cluster of bricks labeled “HEATHERY KNOWE PATENT,” which 

were manufactured by the company of the same name circa 1867-
1889. 

 
4. A black-wall Firestone Deluxe Champion tire found near the collapsed 

hoist/ore-cart loader. The tire was produced from 1954 through 1964. 
 
The dates of these features seem to reflect the operative history of the site. However, with 

regard to the brick cluster, although the manufacture date of the bricks would suggest that 

the mine had been operated intermittently between the 1860s and 1880s, it is also 

possible that these bricks were made but never used until much later. 

 

Research Mine 

          The Research Mine has a rather obscure history, but it is known that development 

of the mine began in 1941 while it was under lease by W.B. Coffey of El Cerrito, 

California (Yates and Hilpert 1946: 281). In July 1943, it was claimed by Otto Koopman 

and Fred Herman of San Francisco and Middletown, California, respectively (Yates and 

Hilpert 1946: 281). However, the mine became idle sometime later that year and was 

never worked again. Although there is no recorded amount of quicksilver from the mine, 

it is likely that it only produced a few flasks. Several surveys were conducted by 

Christopher Lloyd between June and November of 2009. In 2016, the Anthropological 
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Studies Center (ASC) prepared a field report of the mine for the BLM as part of the small 

projects internship. Three main loci were noted during these investigations. 

 

           

            The first locus, designated as Locus A, is located in the southeastern portion of 

the site and is isolated from the other two loci. This area is the ore-processing area of the 

mine as evidenced by four large concrete furnaces, four of which are intact and one that 

is collapsed. Their design is similar to that of the Scott furnace that was introduced during 

the quicksilver boom of the 1870s. However, these furnaces were constructed more 

recently during the early 1940s at the start of World War II. The second locus, or Locus 

Figure 24: Possible Scott furnaces at the Research Mine 
(photo courtesy of Christopher Lloyd). 
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B, contains both extraction and ore-processing components. A collapsed brick furnace 

contains bricks with stamps that read “Western” and “Empire.” Western bricks were 

manufactured by the Western Brick Company of Santa Monica, California from 1922 to 

1936 and were generally used for oil or gas burning kilns. Eureka bricks were 

manufactured by the Eureka Brick and Tile Company in Eureka, California from 1906 to 

1919. Although these dates are earlier than the Research Mine, these bricks were 

probably reused as it would have been much more affordable than obtaining newly-made 

ones. Other features include an adit portal and three ferrous metal tanks which likely 

stored fuel to heat the furnace. 

 

          The final locus, Locus C, contains several work areas. At the northwestern extent 

of the locus, there is a mine adit used to access a cinnabar vein. There appears to be an 

ore-cart rail and a collapsed trestle that most likely transported ore from the inner mine 

workings to the now collapsed hoist area. The ore was probably then transferred to a 

crushing and sorting device before being sent downslope to Locus B for heating and 

extraction. The most time-sensitive artifact found within Locus C is an air-cooled, 4-

cylinder Wisconsin Engine with a model number of ab-77-b. The AB model was 

manufactured between 1936 and 1949. The engine may have been used to pump fresh air 

into the mine shaft or for powering some type of machinery, such as a hoist, a 

compressor, or the grizzly feature. 

 

          In stark contrast to the neighboring Chicago and Helen Mines, archaeological 

investigations found no evidence of habitation at the Research mine. Whether or not the 
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workers actually lived at the Research Mine is questionable as operations at the mine are 

considered to have been short-lived. However, in spite of this, Lloyd argues that the mine 

may be eligible for inclusion into the National Register of Historic Places under Criterion 

C, because the furnaces appear to reflect the design of a Scott furnace. However, further 

research could also shed light on why these furnaces were constructed during a time 

when Scott furnaces had largely disappeared as mechanical furnaces, such as rotary-kilns 

and Herreshoff furnaces, became the predominant reduction technology. 

 

The Oat Hill Area 

            The Oat Hill area, which lies within both Lake and Napa counties, is located at 

the head of Pope Canon and about three miles north of the Aetna Springs area. Mercury 

deposits from the Oat Hill area are particularly interesting because they are so numerous 

and vary greatly from one another in external form and in the character of the inclosing 

rocks; some of them are also manifestly connected in the closest manner with volcanic 

phenomena. The principal structure of the area is composed of a gray, rather friable 

sandstone commonly referred to as greywacke (Becker 1888: 355). However, veinlets of 

quartz intersect the sandstone in some places which indicates that the area has been 

characterized by metamorphic activity. In addition, a small amount of shale and 

serpentine accompany the sandstone. The hills in which these deposits occur are covered 

with tuffs of the Sonoma volcanics and Quaternary basalt flows that overlie these rocks 

(Becker 1888: 355). 
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            The Oat Hill area is so aptly named because of the once successful quicksilver 

mine that operated within this region. The Oat Hill Mine was first discovered in February 

of 1872 by a party of four men by the names of W.P. Cook, George Porter, Henry D. 

Vivian, and Edward Welch (Palmer 1881: 170). However, the mine was not officially 

brought into production until 1876 by the Napa Consolidated Quicksilver Mining 

Company (Yates and Hilpert 1946: 261). The mine passed through a number of hands 

until it was bought by a Boston company in 1881 (Palmer 1881: 170). At its height, the 

landscape of the mine was comprised of several buildings and structures including a 

reduction plant, a blacksmith shop, a mine office, a company store, and a labor camp. In 

Figure 25: 1895 Buckman map of Lake County showing the Napa 
Consolidated, or Oat Hill Mine, and its surrounding landscape. 
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addition, the labor force of the Oat Hill Mine consisted of approximately 150 men with 

the overwhelming majority of them being Chinese (Johnston 2013: 250), although that 

number had dropped by the early 1880s when most of its Chinese workers were 

discharged, bringing the labor force to somewhere between 60 and 70 laborers (Williams, 

Jr. 1883: 397). 

 

            Although the Oat Hill Mine experienced a few setbacks following the decline of 

the quicksilver market in the 1880s, the mine was able to thrive in face of these changes 

because of its abundance of high-grade ore deposits (Yates and Hilpert 1946: 261). The 

only other major quicksilver mine that was able to match the Oat Hill Mine was the Great 

Western Quicksilver Mine of Lake County, located a few miles south of Middletown. 

The Oat Hill Road, which spanned from Calistoga through the Oat Hill area, was finally 

completed in 1892 after years of construction and connected the mines at Oat Hill to 

neighboring towns such as Calistoga to allow for the transportation of quicksilver 

between these areas. Although the Oat Hill Mine had closed in 1910 due to the 

exhaustion of high-grade ore deposits, brief operations took place until the eventual 

demise of the quicksilver industry in the 1970s. Based on its production history, the Oat 

Hill Mine produced a total of more than 160,000 flasks of quicksilver (Yates and Hilpert 

1946: 261). 

 

          Today, even though quicksilver mining is but a thing of the past, its legacy has 

become embedded within the landscape of Oat Hill. A number of mines are found 

throughout this area including the Toyon, Oat Hill Extension, James Creek prospects, 
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and, of course, the Oat Hill Mine. In addition, the Oat Hill Mine Road forms a hiking trail 

that is managed by Robert Louis Stevenson State Park, although portions of this road 

extend beyond park boundaries. Although the majority of these quicksilver mines are 

owned by private landowners, the Oat Hill Extension Mine is administered by the BLM 

(Figure 26). 

 

 

 

 

Oat Hill Extension Mine 

          The Oat Hill Extension Mine represents a later period of quicksilver mining in the 

Mayacamas region, with operations beginning during the Depression Era and continuing 

Figure 26: Aerial map showing the location of the Oat Hill Extension 
Mine within the larger Oat Hill region. 
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well into the 1950s and possibly later. The mine was first opened in 1932 by George 

Anderson, who had been prospecting in the Oat Hill region since 1929 (Yates and Hilpert 

1946: 265). A cultural resources inventory for the Oat Hill Extension Mine was 

conducted in 2007 by staff of the Anthropological Studies Center (ASC) for the BLM as 

part of planned mine reclamation and sediment-abatement efforts. The study was 

specifically undertaken to address Section 106 of the National Historic Preservation Act 

(NHPA) of 1966, as amended, and NHPA implementing regulations (36 CFR Part 800). 

A total of 57 historic-era mining features and associated artifacts were noted during the 

survey. 

 

          The most characteristic feature of this mine is a two-story mill building (Feature 

48) that is situated on a midslope terrace and located downslope of the adits (Features 15, 

55, and 56) in order to facilitate easier movement of the ore to the mill. The mill 

measures 40 ft. by 28 ft. and is framed with 2 x 4-in. lumber that is covered with 

corrugated sheet metal. Inside the mill is intact machinery, such drive shafts and belts, 

that were used to help crush and move the cinnabar ore. The mill was likely constructed 

during the early 1940s as the Minerals Yearbook mentions the construction of a 40-ton 

mill at the Oat Hill Extension Mine (Meyer and Mitchell 1942: 722). The northern, 

second-story, backside of the mill is aligned with an ore-cart rail (Feature 44) where 

cinnabar ore entered directly into the mill where it was crushed before being sent 

downslope to Locus B. 
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            A second extraction area (Locus B), measuring 400 feet (east-west) by 175 feet 

(north-south), is located south, downslope from Locus A. Features that are associated 

with this locus include a brick mercury retort (Feature 22) and associated hardware, such 

as pipes which allowed for ventilation and collection of condensed mercury vapor. 

Several terraces are located downslope of the retort which may have provided flats for 

structures that facilitated the dumping of tailings. In addition, this locus contains a series 

of linear tailings piles that cover a southeast-facing slope. The western extent of Locus B 

contains two additional terraces (Features 33 and 34) on which machinery consisting of 

drive shafts, wheels, barrels, and a large propane tank are located. It is likely that these 

terraces may have been staging areas. 

Figure 27: Mill feature at the Oat Hill Extension Mine (photo courtesy of author). 
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          A residential area (Locus C), measuring roughly 180 feet (north-south) by 200 feet 

(east-west), is located in the southwestern extent of the study area. The presence of 

several collapsed buildings and domestic refuse seems to indicate that this area was in 

fact the living quarters for the mine’s labor force. For instance, Feature 38 is a collapsed 

building with a corrugated metal roof. Artifact scatters surrounding this feature provide 

additional evidence for residential use of the area including a bathtub, bedframes, food 

cans, pipe fittings, and tableware. The date range of these artifacts clearly reflect the 

operational history of the Oat Hill Extension Mine between the 1930s and 1950s. 

 

          The final area of the mine (Locus D), which is located in the northeastern corner of 

the study area, lies in close proximity to the other three loci but its relationship to the Oat 

Hill Extension Mine remains unclear. Thus, it is possible that this locus is not part of the 

operation but rather constitutes a separate site. This locus contains several linear features 

including a ditch connected to three sluices. Although the exact relationship of Locus D 

to the rest of the Oat Hill Extension Mine is currently unknown, Lloyd reasons that the 

ditch feature and its associated sluices may have been used for small-scale processing of 

mercury from cinnabar. 

 

          Based on these findings, Lloyd explains that much of the site has retained its 

integrity and may be eligible for inclusion in the National Register of Historic Places 

under Criteria C and D. The intact infrastructure of the mine appears to reflect the vast 

array of operations associated with quicksilver mining. In addition, several refuse dumps 
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are found in close proximity to the mining cabins which could shed light on the lifeways 

of the miners.  

 

The Pine Flat Area 

          The area of Pine Flat, which is commonly referred to as “The Geysers” due to its 

high geothermal activity, contains a vast history of quicksilver mining. Prior to 1873, 

Pine Flat was little more than a remote strip of land without any buildings and narrow 

wagon roads as its only link to civilization. The history of quicksilver mining within Pine 

Flat goes as far back as the late 1850s and early 1860s when A.C. Godwin, a merchant 

living in the nearby valley community called Godwin’s Place, noticed abundant deposits 

of quicksilver south of the Geysers. Although he knew very little about quicksilver, 

Godwin nevertheless organized a mining district in 1859, which encompassed the 

western section of the Mayacamas Mountains and embraced the area that lies on both 

sides of Sulphur Creek, the Geyser Springs, Geyser Peak, and most of the area drained by 

Big and Little Sulphur Creeks (Russian River Flag 1874: 1). However, due to the lack of 

experience and knowledge in quicksilver reduction as well as his inability to acquire the 

necessary capital to extract quicksilver, Godwin failed to produce any quicksilver. In 

addition, the economic conditions at the time, including the low price of quicksilver and 

the control of the market by monopoly groups such as the Rothschilds Barron, made it 

difficult to profit from quicksilver mining. In response, Godwin had given up the idea of 

quicksilver mining and returned to the East Coast (Thompson 1877: 33). With all the 

claims abandoned, quicksilver mining in Pine Flat, and Sonoma County, was forgotten 

temporarily. 
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          Quicksilver mining did not return to the Geysers until the early 1870s when the 

second quicksilver boom hit the entire Mayacamas region. The Russian River Flag 

proclaimed in October of 1873 that “[t]he subject of quicksilver mining has become so 

prominent in this part of [Sonoma County] that the whole region about the geysers has 

been overrun by prospectors seeking their fortunes in the silvery fluid. Nearly every spot 

that could be suspected of harboring mercury has been claimed” (Pelanconi 2014: 26). At 

the same time that dozens of mining claims were being established within the Geysers 

area, two brothers by the names of Granville and Greenville Thompson had already 

staked several mining claims. In addition, they had purchased land and established a town 

that included “[a] hotel, a store, two saloons, blacksmith shop, broker’s office and a 

number of dwellings” (Sonoma Democrat 1874: 4) (Figure 28). Located outside the 

boundaries of this town were a number of small mining camps made up of tents and 

shackles that housed much of the labor force of the mines, which consisted mainly of 

Chinese and Mexican workers. Known as Pine Flat, the town already had as many as 

seventy-three mining claims by 1875 including the Oakland, Rattlesnake, Missouri, 

Socrates, and Sonoma Mines (Figure 29). In addition, the town had been made accessible 

by several routes to aid in transporting flasks of quicksilver from the mines. Among the 

routes included the Geyser Toll Road through Healdsburg and the Calistoga Road by way 

of Knight’s Valley and Napa County. However, the most noteworthy route was Pine Flat 

Road which had been completed by 1875 and connected the small town of Healdsburg to 

the Pine Flat region (Pelanconi 2014: 62). 
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Figure 28: Map of Pine Flat (Thompson, Historical Atlas of 
Sonoma County, 1877). 



	 109 

            However, as the town had become so dependent upon the very quicksilver mines 

that had allowed it to thrive since its inception, Pine Flat was nothing more than a ghost 

town by the early 1880s when quicksilver production throughout the United States had 

begun to decline. The Healdsburg Tribune described the area of Pine Flat in 1879 as 

follows: 

Pine Flat, Sonoma County, is a good example of a deserted mining town. 
Five or six years ago, when this part of the county was all excitement on 
account of the quicksilver discoveries, Pine Flat was a lively town of three 
or four thousand inhabitants. Six or eight hundred men were to be seen in 
the streets, the hotels could not accommodate all who came and business 

Figure 29: GLO plat showing the region of Pine Flat during the height of the 
quicksilver boom in 1875. 
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of all kinds was just ‘booming.’ Houses were put up in a day, canvas tents 
stood upon every available spot, a system of pipes supplied water to the 
town, and the wave of prosperity threatened to swamp everybody with 
riches. But a change came o’er the spirit of their dreams (Pelanconi 2014: 
110). 

 

 

Although the town had largely been abandoned by this time, intermittent operations 

would continue to take place at the mines over the next several decades as fluctuations in 

market prices and changing demand for mercury would allow, with incredible activity 

during the Second World War (Evans 2005: 93). Today, the area encompassing Pine Flat 

contains a vast record of its history as a quicksilver mining locale, with a number of 

features comprising its landscape such as Pine Flat Road, which is still accessible and 

Figure 30: Aerial map of the Pine Flat region showing the locations of the Sonoma 
and Contact Mines. 



	 111 

frequently used by visitors making their way through the geysers area. In addition, 

several of the mines that once operated within Pine Flat are scattered throughout the 

landscape and reflect the land alterations that occurred as a result of mining activities. 

Much of the Pine Flat area is located on private property, although portions of this region 

belong to the BLM such as the Sonoma and Contact Mines. 

 

Sonoma Mine 

          The Sonoma Mine represents one of the earliest mines of Pine Flat, having been 

established by the Thompson Brothers in 1872. In 1873, the Thompson Brothers sold 

their claim to the Sonoma Quicksilver Mining Company to become leading citizens in 

Pine Flat (Pelanconi 1969: 9). This San Francisco-based company, headed by General 

George S. Dodge, mined and refined 50 flasks of mercury in 1873, which represents the 

first “definitely recorded” output of quicksilver in the county (Raymond 1875: 30). In 

1874, a newspaper article from the Russian River Flag described the mine as it had 

appeared during the quicksilver boom of the 1870s: 

[The Sonoma Mine] looks like a flourishing brick yard. Yellowish-red soil 
lies everywhere. Tunnel holes gape in your face from the hill-side; 
thousands of adobes dot the face of the ground making it look like the map 
of a modern city; tents and frame houses are stuck here and there looking 
as if they were recent arrivals; the grim furnace, the focal point of 
attraction, puffs out its smoke quietly and constantly, while the huge 
condensers, adjoining the furnace silently complete the work by sending 
forth the silver fluid... The whole face of the hill is covered several feet 
deep with decomposed rock from the ledge, which yields twenty pounds 
of quicksilver to the ton. This is made into adobes mentioned above and 
baked in the furnace (Russian River Flag 1874: 3). 
 

Although the Sonoma Mine was an important producer of quicksilver between 1873 and 

1875, there is no record of production between 1876 to 1904, which seems to suggest that 
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the mine entered a period of idleness following its successful run. After this time, there 

were several intermittent periods of production including 1904, 1917, and 1954 to 1956 

(Ransome and Kellogg 1939: 468; U.S. Bureau of Mines 1965: 120). 

 

          The Sonoma Mine was initially surveyed by the Anthropological Studies Center 

(ASC) in 1999 as part of the Santa Rosa Geysers Recharge Project. In 2009, the site was 

revisited by Christopher Lloyd. The mine consists of three prominent flats, each of which 

seems to represent the ore-processing components of the mine. The northernmost portion 

of the site, referred to as Flat 1, contains several pieces of furnace equipment including a 

blower system, a screening device to separate cinnabar ore, and a condenser pipe. A 

second flat is located directly south of this area and has a feature made of concrete 

cinnabar blocks. It is likely that these features are associated with this furnace since it 

appears that the entire structure was moved to Flat 2. A second furnace is found on a 

separate flat located west of the other furnace. The 1918 bulletin that was published by 

the California State Mining Bureau notes the installation of a “D” retort of 1,000 lb. 

capacity and measuring 12” high by 32” wide by 9’32” long with a water spray built into 

the condenser pipe. Thus, it is possible that this feature may be the remains of this retort. 

 

           A possible habitation area is located alongside Pine Flat Road in the southern part 

of the site. The area contains a collapsed building with a metal roof. Features found in 

close proximity seem to indicate that this collapsed structure is indeed a residential 

building including a mattress, a bedframe, and a bathtub. In addition, a relatively dense 

scatter of artifacts such as pressed glass, amber glass, a silver-plated tablespoon, and a 
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rusted electrical fuse-box seem to indicate an intensive occupation of this area. Ecofacts 

are also found in association with this fallen structure including a non-native walnut tree 

and two clumps of daffodils. It is safe to assume that the structure most likely served as a 

barracks for the mine’s laborers. However, the remains associated with this feature do not 

seem to shed light on the identity of the miners who may have resided within the 

structure. 

 

          Despite the long and vast history of the Sonoma Mine, Lloyd argues that the site 

does not appear to be significant and has lost most of its integrity due to salvage efforts 

during World War II as well as subsequent reclamation as a result of legislation such as 

the Clean Water Act. Reentry onto the site in September of 2017 showed that many of the 

features that were initially recorded during these earlier surveys have been altered 

significantly or completely removed due to clean-up efforts by the BLM. Today, a large 

portion of the mine is littered with modern debris such as bullets, as locals have used the 

mine as a shooting range. 

 

Contact Mine 

          Although the Contact Mine was first discovered during the quicksilver boom of the 

1870s, its early history is rather obscure. In fact, the first recorded production of the mine 

is from 1932, during which it yielded about 80 flasks (Bailey 1946: 227). The mine was 

reportedly a major producer of quicksilver during the Second World War, having been 

operated by the Contact Quicksilver Mining Company from 1941 to the early 1950s. The 

mine entered a period of idleness until 1956 when operations were resumed by the Calida 
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Mining Company. The estimated total production of the mine is about 1,000 flasks of 

quicksilver (U.S. Bureau of Mines 1965: 117). 

 

          Archaeological investigations at the Contact Mine were undertaken by Christopher 

Lloyd in October of 2008, which identified a total of 18 features. The Contact Mine 

consists of three prominent flats that are connected to each other via several road 

segments. Each flat appears to indicate the extraction and ore-processing areas. The 

northernmost flat consists of a brick furnace with a concrete foundation, corrugated sheet 

metal, and a boom for hoisting. To the northeast of the brick furnace is an adit with an ore 

cart protruding from the portal. The central flat consists of a 1-acre tailing and waste-rock 

pile that runs downslope. Although there are no features found in association with this 

flat, it is likely that a furnace or retort was built here. The bottommost flat consists of an 

adit with a dilapidated portal as well as what appears to be the remains of a furnace. 

 

          A number of time-sensitive artifacts were also noted during fieldwork. In fact, 

many of these artifacts align with the mine’s later period of operations between the 1930s 

and 1960s. Some of the more dateable artifacts include a church key and a soda can that 

reads “Root Beer Taste.” Church Keys were first introduced in the 1930s, while canned 

soft drinks became popular in the 1950s. In addition, a brick found within the bottommost 

flat of the mine contains text that reads “LACLEDE/SPALLAC,” which can be linked to 

a brick-making plant located in St. Louis, Missouri. However, this company also opened 

a factory in Fremont, California in 1948. Therefore, it is likely that the brick was from the 

Fremont location, which suggests that the proposed furnace would have been constructed 
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around the same time. However, it is also possible that the furnace had been constructed 

prior to this date, as furnaces became worn out over time and had to be refurbished with 

new bricks. 

 

        Similar to the Sonoma Mine, the Contact Mine has largely been salvaged as a result 

of World War II activities as well as environmental policies that have been in effect since 

the 1970s. These efforts have either altered or completely removed previously existing 

structures. For this reason, Chris Lloyd has concluded that the Contact Mine lacks 

integrity and does not meet any of the criteria for inclusion into the National Register of 

Historic Places. 

 

Conclusion 

The identification of specific property types and linking them through the feature 

systems model is an effective strategy for addressing quicksilver mining properties. This 

model allows archaeologists to differentiate between distinct property types and the 

relationship (or lack thereof) that exists between them. As evidenced by the sample of 

mines presented in this chapter, the features and resources that comprise quicksilver 

landscapes do not constitute a single point in time, but exist over multiple periods. By 

making the connections between individual features, archaeologists can begin to address 

the themes and research questions that have been proposed in this historic context. 

Looking at the resources and features that are associated with the above-mentioned 

mines, each shows varying amounts of data potential for addressing the proposed themes 

and research questions. 
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The sample of mines highlights the various strategies that were employed in 

quicksilver reduction and metallurgy. In fact, several of these mines appear to show later 

periods of production that employed outdated methods instead of state-of-the-art 

technologies. For instance, the retort features at the Oat Hill Extension Mine were clearly 

installed during the 1930s or sometime thereafter, while the proposed Scott furnaces at 

the Research Mine were constructed during the early 1940s. In both cases, retorts and 

Scott furnaces would have been used less frequently than methods such as rotary or 

multiple-hearth furnaces which were the more common reduction strategies during the 

20th century. However, these surveys did not identify either of these furnace types. 

Several factors may have contributed to these decisions such as the cost of construction 

or the geologic nature of the ore deposits. Additionally, these different strategies would 

have required varying amounts of labor in order to keep them operating. Therefore, these 

methods may potentially answer questions related to these particular choices in 

quicksilver reduction and how these choices further influenced the size and organization 

of the labor force. However, research questions related to imported technologies outside 

mainstream metallurgical practices and how these methods reflect the identities and 

values of their users remains uncertain 

 

 The above-mentioned quicksilver mines also show how the economic and 

political development of quicksilver mining can be deciphered through a close reading of 

the landscape. In fact, several features that comprise these mining properties point to 

different periods of occupation and development. For instance, the riveted metal tank 

from the Helen Mine was probably used for pneumatic drills in locating quicksilver 
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deposits and appears to highlight the modernization efforts of Andrew Rocca, Jr. that 

took place around 1917. Later periods of development are evidenced by features such as 

the Kohler electric plant, which was patented between 1926 and 1948. Similarly, the mill 

complex at the Oat Hill Extension Mine appears to have been constructed during the 

early 1940s based on information obtained from mineralogy and mining journals. If this 

information is correct, then it is highly possible that the mill was constructed in response 

to the high demand of quicksilver during the Second World War. In both cases, the 

development of these features would have contributed to the landscape of production by 

increasing quicksilver output. However, the bigger question should focus on how mine 

owners were able to acquire the necessary capital in order to construct these features. 

Furthermore, these changing economic and political conditions may shed further light on 

why certain reduction methods were chosen over others. However, the ways in which 

economic and political conditions influenced the lifeways and settlement patterns of the 

labor force is hard to ascertain as the scant number of archaeological resources from the 

habitation areas of the mines did not yield information that says much about how the 

residents of the mines adapted to these changing conditions. 

 

With regard to mining communities and the social aspects of quicksilver mining, 

the habitation areas for each of these mines consist of single dwellings with sparse 

artifact scatters. Although it appears evident that these areas were occupied by the labor 

force at the mines, it was difficult to ascertain the ethnic and racial identities of the 

miners and whether or not family units occupied these areas given the limited number of 

artifacts. However, as shown through the example of the Helen Mine, oral testimonies did 
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indicate the presence of women and children through features including a school house 

and children’s toys. On the other hand, it is difficult to address specific areas of research 

such as settlement patterns or the interactions that occurred between a mine’s inhabitants 

without having a sufficient amount of data that can answer these questions. Therefore, 

future research should develop strategies that can begin to answer these questions (see 

Chapter Seven for further discussion). 

 

 The resources and features that are associated with these mining sites present 

varying levels of information that can be used to answer specific questions about 

quicksilver mining in the Mayacamas Mountain Range. However, these findings indicate 

that some questions are ready to be answered while others require some modification. 

The following chapter provides a discussion on how we can move forward as our 

understanding of quicksilver mining in the Maycamas region broadens. 
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Chapter 7. Recommendations and Concluding 
Thoughts 

 
          The purpose of writing this thesis was to produce a historic context that can be 

used by professionals to assess the significance and information potential of quicksilver 

mining properties in the Mayacamas Mountain Range. The proposed themes and research 

questions should be considered when making informed decisions related to the 

preservation of quicksilver properties and their potential for yielding significance. 

However, as indicated by the sample of mines from the previous chapter, there are some 

themes and questions that will require a bit more attention. 

 

            For the first theme and set of research questions, researchers can begin to assess 

differences in mining technology and the range of metallurgical methods that were 

employed in quicksilver reduction and processing. Based on the abundance of resources 

related to quicksilver mining, future research can begin to address questions related to the 

rate at which innovations in quicksilver metallurgy reached the mine, how these 

influenced the size and structure of the labor force, how these strategies influenced the 

landscape of production, and the range of factors that influenced these decisions (cost, 

geologic conditions, etc.). However, whether or not miners employed techniques outside 

of standard quicksilver metallurgy and whether these strategies reflect the identities of 

their users will require further investigations. In fact, identifying these strategies may 

provide a unique opportunity toward understanding how quicksilver mining is distinct 

from other forms of mining (see Recommendations for Future Research). 
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          When looking at the economics and politics of quicksilver mining, the range of 

features at each individual mine highlight the boom-bust cycles that governed the world 

market for quicksilver. Thus, professionals can begin to address questions that deal with 

the various strategies that mine owners employed in order to acquire the necessary capital 

and how these strategies might have changed in response to fluctuations in the market 

economy for quicksilver. In addition, the ways in which the United States government 

assumed a more active role in quicksilver production and how these strategies influenced 

the landscapes of production for each individual mine can begin to be addressed. 

However, the effects of these changing economic and political conditions on the lifeways, 

strategies, and settlement patterns of the labor force of the mines will require further 

research as the living spaces from the sample of mines did not yield an extensive array of 

artifacts that provide insight into these questions. 

 

            The extent to which professionals are able to address the social aspects of 

quicksilver mining and the formation of mining communities is limited as there is 

virtually no data from the sample of mines that can be used to answer any of the proposed 

research questions. When looking at the habitation areas that housed the labor force at 

these mines, it is difficult to ascertain the identities of the occupants with regard to their 

race, ethnicity, and gender. The only sound evidence that can be garnered from these 

property types is that they housed the laborers who worked at these mines. Therefore, it is 

difficult to answer specific questions related to mining communities and the people who 

occupied these landscapes with regard to living arrangements, the interactions that 
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occurred between miners, and how these groups negotiated their identities within the 

context of quicksilver mining. 

 

Recommendations for Future Research 

Although this thesis has taken the first steps toward addressing quicksilver mining 

in the Mayacamas Mountains, there is still a great deal of work that has yet to be 

accomplished. For instance, this research was unable to identify the types of resources 

and features that make quicksilver distinct from other forms of mining (e.g. design of 

roads, layout of habitation areas, interactions between miners, etc.). More importantly 

however, while this thesis produces a framework that is useful for looking at individual 

quicksilver mines, it was particularly difficult to establish connections between these 

properties and the larger California economy. As per the title of this thesis, the primary 

focus should look at the entire Mayacamas region and the relationship between features 

both within and outside its boundaries. As elucidated within the historic context, 

quicksilver helped to supply the vast gold mining enterprises that occurred throughout 

California during the nineteenth century. In addition, the quicksilver industry in 

California was linked to the world market system in which it was transported to centers 

of commercial activity such as San Francisco before being shipped overseas or across the 

United States. The following should be considered as avenues for future research in order 

to address these questions:  

• Oral history methods may yield information related to quicksilver 
mining in the Mayacamas region. Although it is unlikely that there are 
any miners alive today, a few of their descendants are still living within 
or near areas where quicksilver mining was once prevalent, having 
witnessed mining activities during later periods of operation. These 
individuals might be able to answer research questions that are harder to 
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decipher from the landscapes of the mines. For instance, oral testimonies 
may shed light on the identities of the miners and the range of 
interactions that occurred between different laboring groups across the 
Mayacamas District. Other questions that should be addressed relate to 
the lifeways of the miners and how they dealt with fluctuations in the 
market economy for quicksilver. In addition to filling the gaps in the 
material record, oral histories, as shown in the sample of mines, may 
also guide future fieldwork by providing additional information such as 
the extent of a particular mine and the structures and buildings that 
comprised its landscape. 

 
• Future surveys should be carried out with the aim of addressing the 

proposed themes and research questions. The Chicago Mine, for 
instance, likely contains additional resources that exist beyond the 
established site boundary, while the Helen and Oat Hill Extension Mines 
are known to extend onto private property. In addition, there are a 
number of mines throughout the Mayacamas region that have never been 
surveyed by professional archaeologists because many of these mines 
are found on private lands. However, archaeological research cannot be 
conducted on private property unless permission is received by the 
owner. In addition to pedestrian surveys, sub-surface excavations may 
yield additional information. For instance, even though there are very 
few artifacts that lie on the surface, the habitation areas around these 
mines may provide a plethora of information that exists underground. If 
there are in fact artifacts that that lie underneath the surface of these 
mines, they could potentially provide insight into the social identities of 
the miners and their consumer choices. Through a combination of both 
surface and subsurface methods, future studies should seek to identify 
features that are unique to quicksilver mining and how they shed light on 
the Mayacamas as a quicksilver landscape. 

 
• In addition to fieldwork, archival research should be conducted in a way 

that supplements this fieldwork. Although several primary and 
secondary sources were collected in order to write this thesis, the 
purpose in carrying out this research was not to look at a single property 
in detail nor to nominate a particular mine for listing in the National or 
California Registers. Rather, the aim of this research was to provide a 
general overview of quicksilver mining in the Mayacamas region and to 
identify specific themes and research questions. Therefore, future studies 
should use this research design with the aim of answering the proposed 
research questions. For instance, company records, which may be 
housed at one or more research institutions, provide information related 
to company activities such as mining strategies, production data, and 
financial expenses. Additionally, these sources may provide insight into 
the strategies of mine owners in obtaining the necessary capital to 
operate these mines. Further analysis of census records may shed light 
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on the demographics of different mining communities in the Mayacamas 
such as the population dynamics of particular groups who were 
employed in quicksilver mining. 

 
• Although quicksilver metallurgy is one of the major themes that is 

proposed in this historic context, this thesis only briefly describes these 
methods. In fact, there are various subtypes within each of these 
categories. Therefore, future research could potentially develop a 
typology that highlights differences in the size, material, and general 
design for each of these subtypes. The creation of a typology that 
illustrates these reduction strategies in quicksilver metallurgy would 
require scouring through different source material including mining 
periodicals and patents. However, this identification scheme would 
prove to be useful by providing an aid to archaeologists when trying to 
identify particular features related to these strategies. 

 
• Future work around quicksilver mines should consider the ways in 

which reclamation efforts and environmental legislation are reflected 
within the surrounding landscapes. However, most historic 
preservationists and CRM professionals argue that these actions have 
destroyed the integrity and significance of mining properties. In the 
examples of the Sonoma and Contact Mines at Pine Flat, these 
properties have been deemed ineligible for inclusion in the National 
Register due to such actions in association with these laws. However, the 
historic context that is presented in this thesis does not exclude but 
rather incorporates this period of time into the research framework for 
evaluating quicksilver properties. Therefore, these efforts should not be 
seen as destructive but essential to understanding the history of the 
quicksilver industry. This paves the way for a new area of research that 
seeks to understand the impact of environmentalism on the local 
landscape and how it eventually led to the demise of quicksilver mining. 

 
 
 
Conclusion 

Quicksilver mining in the Mayacamas Mountain Range has a long and rather 

extensive history as indicated by the range of mining features that are found throughout 

the landscape. However, while these features are the most obvious indicators of 

quicksilver mining within this region, the overall narrative is not about the tools and 

infrastructure that are associated with quicksilver mining but rather the people who 
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worked within this industry. The research trends that are taken from historical 

archaeologies of 19th and 20th century mining, cultural landscape theory, and the New 

Western History are particularly useful when looking at quicksilver mining in the 

Mayacamas region, especially with regard to scale and the number of individuals who 

were employed in quicksilver mining. However, even though this approach to scale is 

useful for addressing quicksilver properties at the site-specific level, the historic context 

and research questions that are proposed in this thesis should be addressed through site-

to-site comparisons that highlight the connections between individual mines. 

Furthermore, these analyses must consider the connection between the Mayacamas and 

other mining regions, hence the world capitalist system. 

 

Although this thesis provides a starting point for conceptualizing quicksilver 

mining in the Mayacamas region, the proposed research design is by no means perfect. In 

fact, research issues in archaeology and history are not static but constantly changing as 

professionals identify new areas of study that can be used toward understanding specific 

properties and their associated resources. Therefore, it is possible that there are other 

themes and research questions that are significant to quicksilver mining both within and 

outside the Mayacamas Mountains. Therefore, future studies may require alterations to 

this historic context as our understanding of the subject matter broadens. 
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Timeline of Quicksilver Mining in 
the Mayacamas Mountain Range 

 
 
1859-1860: Colonel A.C. Godwin 
establishes the Cinnabar Mining District 
in the Geysers Region of Sonoma County. 
 
1860: A.J. Bailey and J. Cyrus discover 
quicksilver deposits near Calistoga; 
Earliest discovery in the Mayacamas 
Mountain Range. 
 
1861: Godwin abandons quicksilver 
mining and returns to the East Coast. 
 
1861: John Newman discovers gold 
deposits near Pope Valley; establishes the 
Phoenix Mine. 
 
1862: Washington Mine established 
adjacent to the Phoenix Mine. 
 
1867: Valley Mine established in Pope 
Valley. Located in the same vicinity as the 
Phoenix Mine and the Washington Mine. 
 
1868: Completion of the Lawley Toll 
Road, allowing for travel and the 
transportation of quicksilver between 
Calistoga and Middletown. 
 
1872: The Great Western Mine begins 
operations 
 
1874: The towns of Pine Flat and  
Mercuryville are established near Geysers 
Region. 
 
1874-1875: Pine Flat Road allows travel 
and transportation of quicksilver between 
Healdsburg and the Pine Flat region. 
 
1876: Napa Consolidated Quicksilver  
Mine begins operations. 

 
Timeline of World Quicksilver 

Market 
 
 
1848-1855: The California Gold Rush; 
several mining enterprises require 
quicksilver in order to extract gold. 
 
1850: First recorded discovery of 
quicksilver deposits found near New 
Almaden in Santa Clara County; 
Quicksilver mining begins in California to 
support the recovery of gold and other 
precious metals. 
 
1870s: The quicksilver boom period; silver 
mining operations throughout the U.S. 
place demand on quicksilver to fuel 
operations. 
 
1872-1874: Invention of the Knox &  
Osborn continuous shaft-furnaces for 
treating both fin and coarse ores. 
 
1875: Invention of the Scott fine-ore 
furnace. 
 
1877: Quicksilver reaches its highest level 
of production totaling over 79,000 flasks. 
 
1880: Tiburcio Parrott court case  
regarding legality of Chinese labor. 
 
1882: Passage of the Chinese Exclusion 
Act; gradual decease of Chinese laborers 
employed in quicksilver mining. 
 
1884: Sawyer Decision; hydraulic  
mining ends which negatively affects 
quicksilver mining. 
 
1890s: Development of cyanide 
processing for refining gold and silver; 
quicksilver amalgamation gradually 
declines. 
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1870s or 1880s: The Phoenix, Silver Bow, 
Red Hill, Star, Pope, and Washington 
Mines are consolidated into the Aetna 
Consolidated Quicksilver Mining 
Company. 
 
1880s: The Mirabel, or Bradford Mine, 
begins operations. 
 
1892: Completion of the Oat Hill Mine 
Road. 
 
1910: The Napa Consolidated, or Oat Hill, 
Mine shuts down. 
 
1912: The Great Western Mine shuts 
down. 
 
1913 or 1918: The Napa Consolidated 
Mine reopens 
 
1915: The Great Western Mine reopens 
 
1940s: Pine Flat is abandoned. 
 
1946: Final closure of Great Western 
Mine. 
 
1960s: Mercuryville is abandoned. 
 
1977: Closure of the Napa Consolidated 
Mine; last recorded production of 
quicksilver in the Mayacamas District 

	

 
1910s: Development of beneficiation 
methods for extracting quicksilver from 
ore deposits. 
 
1914: World War I begins; U.S. 
government begins massive stockpiling of 
quicksilver. 
 
1917-1918: Invention of the rotary-kiln 
and Herreshoff mechanical furnaces. 
 
1918: World War I ends; quicksilver 
production declines. 
 
1922: U.S. government institutes a 25 
cents per pound ($19.00 per 76-pound 
flask) tariff on mercury. 
	
1928: Formation of Mercurio Europeo in 
order to control market for quicksilver. 
 
1936-1938: The Spanish Civil War; 
temporary halt on quicksilver imports 
from Europe. 
 
1939: U.S. entry into World War II; 
Congress passes the Strategic 
Materials Act which helps to 
increase production of quicksilver. 
 
1945: World War II ends; quicksilver 
production in the U.S. gradually declines. 
 
1946: Congress passes the Strategic and 
Critical Materials Act in order to spur 
production of quicksilver and other 
metals. 
 
1950: Quicksilver production in the U.S. 
reaches lowest level of production in 
history. 
 
1950: Congress passes the Defense 
Production Act; quicksilver placed as 
strategic mineral which helps increase 
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production. 
 
1950-1953: The Korean War; increased 
quicksilver production. 
 
1964: Passage of Clean Air and Water 
Act; the status of quicksilver industry  
comes into question. 
 
1970s: Quicksilver Mining ends following 
environmental restrictions towards 
production. 
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Appendix B: Map Showing the Locations of Quicksilver Mines 

in the Mayacamas Mountain Range 
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Appendix C: Table Providing Information on Individual 
Quicksilver Mines in the Mayacamas Mountain Range 
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Mine County Year 
Founded 

Notable 
Owners 

Recorded 
Production 

Known 
Reduction 
Methods 

Aetna 
Extension 

Mine 

Napa ca. 1895 Chas. A. 
Lawley, 

Calistoga 
 

Atkins-Kroll 
Company, 

San Francisco 
 

Miscellaneous 
owners 

Largely periods 
of underground 

and surface 
exploration 

from its initial 
establishment 

until 1946. 
Some 

development 
work occurred 

in 1956. No 
recorded 

production 
until 1975 

when 
quicksilver 
mining had 

largely ended 
throughout the 
United States. 

Unknown 

Aetna Mine Napa ca. 1861 Hamilton 
Quicksilver 

Mining 
Company 

 
Haufmeister 

 
Aetna 

Consolidated 
Quicksilver 

Mining 
Company 

 
Lawley 

Brothers, 
Calistoga 

 
Miscellaneous 

owners 

1868-1880, 
1894-1900, 
1912-1918, 
1926-1935, 
1941-1943, 

1970 

60-ton Scott 
Furnace 

 
D retort 

 
Rotary 
furnace 

 
Possible 
Knox-

Osborne 
furnace 

 
Several mill 
complexes 

 
miscellaneous 
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Anderson 
Mine 

Lake ca. 1917 Anderson 
family, 

Anderson 
Springs 

 
H.H. 

Barrows, 
Oakland 

1929,  
1932-1933, 
1937-1938 

12-pipe retort 
 

D retort 

Bacon 
Consolidated 

Mine 

Lake 
(Partly 

in 
Sonoma 
County) 

ca. 1859 B. Getleson, 
Middletown, 
Lake County 

1876-1877 D-retort 

Big Chief 
Mine 

Lake ca. 1918 A. Patriquin, 
Anderson 
Springs, 
Califoria 

1918, 1920, 
1928-1929, 
1931-1932, 

1956 

Two-pipe 
gas-fired 

retort 

Big Injun 
Mine 

Lake ca. 1873 Peake, Miller, 
et al. (Union 
Construction 

Co.), 604 
Mission 

Street, San 
Francisco 

 
Miscellaneous 

Owners 

1916-1917, 
1955-1956 

 
 

2-D retort 
 

Condensers 

Black Bear 
Mine 

Sonoma ca. 1870's Black Bear 
Mining 

Corporation 
 

Miscellaneous 
owners 

1888-1900, 
1941-1943 

Unknown 

Buckeye 
Mine 

Sonoma ca. 1864 Carl A. 
Baumeister, 
Healdsburg 

1916-1943 
(intermittently) 

Unknown 

Bullion Mine Lake ca. 1893 Standard 
Quicksilver 

Mining 
Company, 

Mirabel, Lake 
County 

1893-1903 Unknown 

Chicago 
Mine 

Lake ca. 1860's Munz & 
Ransdell, 

Middletown, 
Lake County 

Early 1860s, 
1895-1911, 
1927-1943, 

1956 

D retort 
 

Pipe retort 
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Chicago 

Quicksilver 
Mining 

Company, 
522 Bank of 

San Jose 
Building, San 

Jose, CA 
 

Wilkinson 
Brothers 

 
Miscellaneous 

owners 

Fine-ore 
furnace 

Cloverdale 
Mine 

Sonoma ca. 1872-
1875 

H.B. and C.A. 
Lawley, The 

Geysers, 
Sonoma 
County 

 
F.E. Johnston 

and Harry 
Patten of 
Napa and 
Calistoga 

 
Western 
Mercury 
Company 

 
Miscellaneous 

owners 

1875-1881, 
1901-1943 

(intermittently), 
1951, 
1953, 
1959 

Livermore 
Furnace 

 
Rotary-kiln 

furnace 

Contact 
Mine 

Sonoma ca. 1870's H.G. Walker 
and 

associates, 
Reno, Nevada 

 
Contact 

Quicksilver 
Company 

 
Forrest Riley, 

Coreoran, 
California 

 

1932-1942,  
1956 

Wyatt 
Furnace 

 
 Rotary 
furnace 
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Calida 
Mining 

Company 
Corona Mine Napa ca. 1895 Vallejo 

Quicksilver 
Mining 

Company, 
Vallejo, CA 

 
Miscellaneous 

owners 

1895-1906, 
1941-1943, 

1956, 
1967-1968 

Scott Furnace 
made from 
volcanic tuff 

 
Rotary 
furnace 

 
Gould rotary 

furnace 
Crystal Mine Sonoma ca. 1877 R. Swift, 

Healdsburg, 
CA 

 
William H.A. 

Samson, 
Healdsburg, 

Sonoma 
County, CA  

 
Miscellaneous 

owners 

No recorded 
production. 

However, not 
likely that any 

quicksilver was 
produced. 

Gas-fired 2-
pipe retort  

 
Small 

crushing and 
concentrating 

plant 

Culver-Baer 
Mine 

Sonoma ca. 1872 Culver-Baer 
Mining 

Company, 
Cloverdale, 

Sonoma 
County, CA 

 
Sulphur 

Creek Mining 
Company 

 
Miscellaneous 

owners 

1874-1880, 
1900-1919, 
1930-1965 

(intermittently), 
1968-1973 

20-ton rotary 
furnace 

 
 2-pipe retort 

Eureka Mine Sonoma ca. 1860 Eureka 
Quicksilver 

Mining 
Company 

1904, 1916, 
1943, 1951-

1952 

Brick retort 
and modern 
steel retort 
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Great 
Western 

Mine 

Lake ca. 1850 Great 
Western 

Quicksilver 
Mining 

Company 
 

Miscellaneous 
owners 

1873-1912, 
1915-1916, 
1931-1946 

(intermittently) 
 

Some mercury 
was recovered 

from ore 
dumps between 
the 1950s and 

1960s 

Scott Furnace 
 

Coarse-ore 
furnace 

 
Herreshoff 

Furnace 
 

Several 
retorts 

 
miscellaneous 

Helen Mine Lake ca. 1860-
1871 

American 
Quicksilver 

Mining 
Company 

 
Andrew 

Rocca, Jr. 
 

Miscellaneous 
owners 

1873 although 
production may 
have occurred 
intermittently 

until the 1890s, 
1902-1905, 
1907-1924, 
1926, 1928-
1929, 1932-
1937, 1939, 

1956 
 

Some 
development 

work occurred 
after its closure 

until the late 
1950s or early 

1960s. 

50-ton Scott 
Furnace 

 
 rotary 
furnace 

 
D-retort 

Ivanhoe 
Mine 

Napa ca. 1900 Harry Patten, 
Aetna Springs 

 
Paul Piner 

and Cooper, 
Calistoga 

 
Atkins-Kroll 
Company, 

San Francisco 

1931-1939 Unknown 

Jewess Mine Lake Unknown Unknown No recorded 
production. 

Unknown 

Mirabel 
Mine 

Lake ca. 1870's Standard 
Quicksilver 

Mining 

1887-1898, 
1908-1916, 

Coarse-ore 
furnace 
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Company, 
Mirabel, Lake 
County, CA 

 
 Mirabel 

Quicksilver 
Mining 

Company, 
Mirabel, Lake 
County, CA 

1928-1946 
(intermittently), 

1951-1955 

Scott Furnace 
 

miscellaneous 

Oat Hill 
Extension 

Mine 

Napa ca. 1932 George 
Anderson and 
his son, Zack 

Anderson 

1932-1960s Ore-crushing 
mill 

 
1-pipe retort 

 
D retort 

Oat Hill 
Mine 

Napa ca. 1860 Napa 
Consolidated 
Quicksilver 

Mining 
Company 

 
Miscellaneous 

owners 

1872-1910, 
1913-1923, 
1927-1944, 
1957-1959, 
1970-1977 

(intermittently) 
 

Some ore 
concentrates 

recovered from 
ore dumps and 
retorted during 
the 1950s and 
possibly the 

1960s. 

Gould Rotary 
Furnace 

 
Scott furnace 

 
Retorts 

 
miscellaneous 

Otto-Bullion 
Mine 

Lake Unknown Bradley 
Mining 

Company, 
San 

Francisco, CA 

1935-1944 Unknown 

Plymouth 
Mine 

Lake Unknown Mirabel 
Quicksilver 

Mining 
Company, 

Mirabel, Lake 
County, CA 

Unknown, but 
very small 

output. 
Operations had 

ceased by 
1945. 

Unknown 

Rattlesnake 
Mine 

Sonoma ca. 1875 Parrott Estate 
 

 G.W. 
Wheeler and 

1875, 1916-
1917 

15-ton 
Luckhardt 

furnace 
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Frank G. 
Kiessig, Pine 
Flat, Sonoma 
County, CA 

 
Miscellaneous 

owners 
Research 

Mine 
Lake ca. 

1940s, 
possibly 

much 
earlier 

Unknown, but 
it was claimed 

in 1941 by 
Otto 

Koopman and 
Fred Herman 

of San 
Francisco and 
Middletown, 
California, 

respectively. 
However, it 

was leased by 
W.B. Coffey 
of El Cerrito, 
California in 

1943. 
 

Operated 
between 1941 
and 1943, but 
unknown if it 

produced 
quicksilver. 

Possible Scott 
Furnaces 

 
Retorts 

Socrates 
Mine 

Sonoma ca. 1860 Emerson & 
Wattles 

Company 
 

 Socrates 
Consolidated 

Mining 
Company 

 
Miscellaneous 

owners 

1861-1870s 
although 

possibly later 
operations, 
1901-1910, 
1917-1918, 
1932-1943, 

1955-?, 
1965-1967 

Scott Furnace 
 

Reduction 
plant 

consisting of 
trommel, 

jawcrusher, 
cyclone-type 
washer, three 

Wilfley 
tables, 

circular dryer, 
and a 2-D oil-

fired retort 
Sonoma 

Mine 
Sonoma ca. 1873 Crown Point 

Mining 
Company 

  
Culver-Baer 

Mining 
Company 

1873, 1904, 
1917, 1954-

1956 

Scott Furnace 
 

D-retort 
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 Lee Toland 

 
Miscellaneous 

owners 

Thorne Mine Lake ca. 1909 Charles and 
Dave Thorn, 
Middletown, 
Lake County, 

CA 
 

H.H. 
Barrows, 

Oakland, CA 

1909-1929 
(intermittently), 

1943-1945 

Unknown 

Toyon Mine Napa ca. 1929 Granada 
Quicksilver 

Mining 
Company 

 
 Frank 

Adams, Pope 
Valley, Napa 
County, CA 

 
Miscellaneous 

owners 

1933-1965 
(intermittently) 

Rotary 
furnace 

Twin Peaks 
Mine 

Napa ca. 1900 Twin Peaks 
Mining 

Company 
 

Miscellaneous 
owners 

1902-1907, 
1915-1918, 
1941-1943 

Cottrell 
rotary furnace 

 
Several D 

retorts 

Wall Street 
Mine 

Lake ca. 1860-
1865 

W.H. Parsons 
 

American 
Quicksilver 

Mining 
Company 

 
Guy W. 
Hansen, 

Concord, CA 

1875-1878, 
1905-1923, 
1926, early 

1940s, 1956-
1957 
1975 

Reduction 
plant 

equipped 
with a rotary 

furnace 

Yellow 
Jacket Mine 

Napa ca. 1870's Knight's 
Valley Land 

1871-1875, 
1892 

Unknown 
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and Contract 
Company 

 
Miscellaneous 

owners 
 
 




