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EXPLANATION OF TERMS AND ABBREVIATIONS 

 
For the sake of space and brevity, I have abbreviated archive names in the footnotes 
while leaving the collections and series consulted complete. 
 
AHEZ   Archivo Histórico del Estado de Zacatecas 
AMdeZac  Archivo Municipal de Zacatecas 
AGN   Archivo General de la Nación 
 
 
Miners, landowners, and municipal officials often gave mines names pulled from Greek 
mythology or the register of saints.  Mines appear as these names in the archives, 
prefaced with the Spanish word for “mine” in their title.  For example, Mina “Hercules” 
would refer to the Hercules mine.   
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ABSTRACT 

 
 After the Mining Code of 1884, Zacatecas residents saw the mining industry 
encroach on their water sources and menace the public health of the city.  The Code 
allowed for the privatization of land by foreign nationals, denouncements of mines, and 
water rights to local sources.  Municipal officials and residents soon faced a shortage of 
drinking water and firewood as severe drought settled in the region, along with a 
devastating monetary crisis.  Residents voiced public health concerns with cholera, 
floods, and abattoirs and pushed for investment in water infrastructure, rabies vaccines, 
and drainage projects.  Miners established unions to represent their claims in injuries and 
to have silicosis-tuberculosis recognized as an occupational disease.  Using public and 
private archives, newspapers, union documents, and government correspondence, this 
study demonstrates how municipal officials and mining companies understood public 
health and occupational health, and to what extent residents tolerated the industry’s hold 
on water.  While the historiography of the city emphasizes the economics of colonial 
silver mining, this study examines the social and environmental links between the 
industry and the city as mining companies blocked union activity and water management 
efforts.    
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INTRODUCTION 
 

Patria: tu superficie es el maíz, 
tus minas el palacio del Rey de Oros, 
y tu cielo, las garzas en desliz 
y el relámpago verde de los loros. 
 
El Niño Dios te escrituró un establo 
y los veneros del petróleo el diablo. 

Patria: your surface is the gold of maize, 
your mines, the palace of the King of Pentacles, 
your sky, filled with herons in flight 
and green lightning of parrots’ wings. 
 
The Christ Child deeded you a stable, 
and springs of oil were the gift of the Devil.1 

Ramón López Velarde (1888-1921) 
   

 When poet Ramón López Velarde wrote “Suave Patria,” or “Sweet Patria” 

(1921), he had witnessed the horrors of war and sensed a renewed optimism in the 

Revolution.  The poet extolled the virtues and beauty of his country with images of gold 

and flight.  Yet, as the last two verses suggest, Mexico’s curse lay underground with an 

abundance of resources, which attracted interest and greed.  

This dissertation follows Velarde’s gaze underground to examine how mining, 

water, and public health became entangled in a period of upheaval in Mexican history.  

Focusing on the long-standing mining center of Zacatecas from 1884 to 1942, it explores 

how mining affected both water and public health directly or as a consequence of opening 

mineral rights to foreign interests.2  From the Porfiriato into the era of the Revolution, 

foreign investors filed denuncios, “denouncements” or “claims,” for land, mines, and 

water sources with the backing of the Mining Code of 1884.  Locals saw their access to 

resources dwindle as droughts and an unsteady water supply added to the gravity of their 

                                                
1 Ramón López Velarde, “Suave Patria,” in Obras, 2nd ed., comp. José Luis Martínez (Mexico City: Fondo 
de Cultura Económica, 2004), 259-264. My translation. 
2 I use Claudia Agostoni’s definition of “public health” throughout this dissertation.  She defines it in 2 I use Claudia Agostoni’s definition of “public health” throughout this dissertation.  She defines it in 
Monuments of Progress: Modernization and Public Health in Mexico City, 1876-1910 (Calgary, AB: 
University of Calgary Press, 2003), page 3, as “[the] communal actions taken to avoid disease and other 
threats to the health and welfare of individuals and the community at large....” 
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circumstances.  The analysis of public health traces a thread through the dissertation, 

beginning with its importance in water and continuing into a discussion of miners’ health.   

Miners suffered horrific injuries as they labored underground and received little to 

no indemnification during the Porfiriato.  As the Revolution swept through the country, 

workers and unions gained the support of the government through the Constitution of 

1917.  In the aftermath of the conflict, they sought compensation for silicosis-tuberculosis 

and launched a national letter-writing campaign among mining cities and unions, linking 

the illness to the revolutionary ideology.  Moreover, municipal officials funded vaccines 

and abattoir waste management in the city, which expanded the theme of public health.  

While most of the historiography examines Zacatecas in the colonial period, this 

dissertation investigates the intricate relationship among mining, water, and public health 

as the city transitioned from the Porfiriato into the era of the Revolution. 

 

Map 1.  Map of the State of Zacatecas.  From GeoAtlas.com 
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A Brief History of Zacatecas 

 The state of Zacatecas, at 23,067 square miles, encompasses one of the most 

dramatic environments in all of Mexico.  With the Sierra Madres Occidental and Oriental 

in the west and east, the altiplano forms vast expanses of arid plains in high-elevation 

basins (6,000-8,000 feet elevation), which once formed the bottoms of ancient lakes.  The 

semi-arid zone hosts plants and animals, creating a unique biosphere (Map 1).  While the 

arid landscape dominates vistas, the state obtains water from a series of aquifers that feed 

springs, wells, and underground lakes.  In this harsh terrain, four indigenous groups 

dominated the region—zacatecos, guachichiles, caxcanes, and tepeques––until Spanish 

explorers arrived.   

 Four conquistadores––Juan de Tolosa, Cristobal de Oñate, Diego de Ibarra, 

Baltasar de Temiño de Bañuelos––established the city of Zacatecas in 1546 in a basin the 

same year the Spanish discovered silver ore in the hills surrounding the settlement.  News 

of the discovery spread quickly and soon European investors and miners flocked to the 

region and established the first mines.  Colonial officials relied on Zacatecas and its 

South American counterpart, Potosí, in present day Bolivia, to fund the imperial exploits 

of the Crown.  By declaring ownership of all mineral rights and water rights, the Crown 

controlled access to resources.  Through a 20% tax, called the royal fifth, the Crown 

channeled the wealth of colonial silver into military campaigns in Europe during the 

seventeenth and eighteenth centuries, in addition to funding the growing empire.3   

 Along with the Crown, hacienda owners also controlled access to silver mines 

and water.  Haciendas, the large private estates owned by an individual or family, existed 

                                                
3 For a general history, see Elías Amador, Bosquejo Histórico de Zacatecas, edited by Benito Álvarez 
Serrano (Zacatecas: Instituto Zacatecano de la Cultura, 2011). 
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into the twentieth century and often had workers laboring under debt peonage.  

Depending on the geography and natural resources available, these properties often 

diversified with cattle, crops, sugar, or mines.4  In Zacatecas, hacendados often excavated 

their own mines and milled ore by crushing rocks removed from the mine.  These 

haciendas de minas, or mining haciendas, used debt peons from the property to prepare 

the rocks for amalgamation as did haciendas de fundición, or the foundry haciendas.   

 After the ore had been milled and sorted in quality, workers then performed one 

of the two processes for amalgamating silver: patio or flotation. Since colonial times, the 

patio method remained the preferred method among haciendas de beneficio, or 

beneficiating haciendas, since the ore could be monitored closely.  This method required 

a mixture of crushed ore, salt, mercury, and other alloys to “pull” the silver from the ore.  

The second process, known as the “flotation method” required a “boiling” of ore along 

with other alloys (typically zinc sulfide and mercury) to create the silver.  This latter 

method had come about in the sixteenth century, but miners favored the patio method 

because of its simplicity, use of animal labor, and predictability.5  With its chemical 

components, flotation became the more popular in the 1890s as it did not require as many 

men or as much workspace.6  

 Because of the use of mercury in amalgamation, workers suffered exposure to the 

heavy metal and other compounds in both patio and flotation methods.  In both processes, 

workers used mercury in various states (powder, liquid, combined with other metals), and 
                                                
4 See James Lockhart, “Encomienda and Hacienda: The Evolution of the Great Estate in the Spanish 
Indies,” Hispanic American Historical Review 59 (1969):411-29; James Lockhart and Stuart Schwartz, 
Early Latin America: A History of Colonial Spanish America and Brazil (Cambridge: Cambridge 
University Press, 1983), 134-143. 
5 Peter J. Bakewell, Silver Mining and Society in Colonial Mexico, Zacatecas, 1546-1700 (Cambridge, UK: 
Cambridge University Press, 1971), 141-143. 
6 Marvin Bernstein, The Mexican Mining Industry, 1890-1950: A Study of the Interaction of Politics, 
Economics, and Technology (Albany: SUNY Press, 1964), 17. 
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typically did not take precautions to protect themselves.  In addition, workers did little to 

keep mercury from seeping into the environment.  Visiting engineer Claude T. Rice 

expressed surprise in 1908 that patio amalgamation remained the favorite despite workers 

losing 20% of the mercury and ore to the elements, such as wind or run-off.7  Even with 

flotation, the mixing in of other metals also menaced workers’ health.  For example, in 

Guanajuato, workers mixed a cyanide mixture with their hands and handled other 

dangerous metals without gloves or tools.8  Estimating the amount and rate of absorption 

of heavy metals among workers and locals in mining cities and the health effects 

thereafter requires topographical studies, computer imaging, and soil analysis.  For 

example, historian Nicholas Robins incorporates this scientific data and historical 

research for his study of the South American silver-producing city of Potosí and 

continues to investigate pockets of contamination in Huancavelica, a mercury-producing 

town.9  

 Zacatecas silver continued to draw miners, investors, businessmen, and workers 

in the twentieth century to its ore-rich veins that stretched underneath the city.  Veins 

travel at a northwest-northeasterly strike with odd dips to the southwest at a high angel.10  

The three major veins include Cantera, Mala Noche, and Vetagrande (Map 2).  Cantera, 

the southernmost vein, represents the largest and longest of the three, offering a more 

                                                
7 Claude T. Rice, “Zacatecas, a Famous Silver Camp of Mexico,“ Engineering and Mining Journal 86 
(August 29, 1908): 402-403.   
8 John M. Hurt, Empire and Revolution: The Americans in Mexico since the Civil War (Berkeley: 
University of California Press, 2006), 144-145. 
9 See Nicholas Robins, Mercury, Mining, and Empire: The Human and Ecological Cost of Colonial Silver 
Mining in the Andes (Bloomington: Indiana University Press, 2011). 
10 Rice, 402. 
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silicious silver ore.  In the middle, Mala Noche follows a relatively east-west course with 

a dip north instead of south.11  This vein carries a considerable amount of pyrite in  

  

Map 2. A map of the veins surrounding the city of Zacatecas.  From Claude T. Rice, 
“Zacatecas, a Famous Silver Camp of Mexico,“ Engineering and Mining Journal 86 
(August 29, 1908): 402-403.   
 
addition to silver ore.  Vetagrande, in the north, stretches in a northwest-southeast strike,  
 
and remained the most developed and most consistent producer of these three veins into  
 
the twentieth century.12  Like the Cantera vein, Vetagrande carries a silicious silver ore.   
 
 
Dissertation Premise 
 

                                                
11 Ibid, 403. 
12 Rice, 403. 
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President Manuel González Flores signed the Mining Code of 1884 as one of the 

final acts of his presidency on November 22, 1884.  The Code implemented sweeping 

changes to mining regulation and allowed foreign companies to purchase rights and titles 

to subsoil minerals.  Zacatecanos once again became subject to the global economic 

interest that had spawned the city and spurred the mining industry for almost 400 years.  

Mining companies added to the boom with demands for resources as they quickly 

claimed water rights near their ventures.  Metallurgists and miners used the resource in 

clearing out mines, rinsing unrefined ore, providing energy with water wheels, and 

hydrating weary miners.   

Tensions soon escalated with other groups dependent on access to water sources.  

Local farmers and cattlemen also depended on streams and springs to provide water for 

crops, households, and animals.  Locals and city aguadores, or water vendors, drew on 

the spring-fed fountains in their neighborhoods.  Both locals and foreign companies 

relied on the resource, and thus heightened the shock and desperation when a drought and 

monetary crisis struck the region during the 1890s.  Compounding other difficulties, 

miners suffered devastating injuries, illustrating the violence of mining on the human 

body.  Eduardo Pankhurst (1902-1908) and subsequent governors attempted to remedy 

the economic crisis and social tensions by encouraging water management measures, tree 

planting, public health initiatives, and education.  These programs stalled during the 

Revolution, which halted mining.  Mining investors nervously watched as armies 

ransacked foreign-owned businesses or used mines to store weapons.  In the Battle of 

Zacatecas (1914), Francisco Villa laid siege to the city defended by General Luis Medina 

Barrón, an ally of dictator Victoriano Huerta, and ordered his armies over its hills as 



	  

 17 

artillery shells rained down on civilians.  When mining slowly returned in the 1920s, it 

encountered union workers buoyed by the revolutionary change and by a supportive labor 

code in Article 123 of the Constitution of 1917.  Yet, government officials soon sided 

with foreign interests as economic progress trumped labor interests.  Union miners bore 

the burden of the changing tide in the Revolution during the national campaign to have 

silicosis-tuberculosis recognized as a disease of profession.   

As an undercurrent, the theme of public health offers depth to the exploration of 

mining and water.  In mining, miners and gambusinos, or itinerant miners and wily 

prospectors, suffered traumatic injuries underground due to cave-ins or explosions.  Dust 

kicked-up by hammers and chisels wore away at delicate lung tissue, making miners 

more susceptible to the secondary curse of tuberculosis.  The danger remained in the 

beneficiating stage.  Workers in handling toxic materials with little to no protection over 

years damaged their health and shortened their lives.  Public health also adds to the 

analysis of water.  Miners typically rinsed mercury and other toxins off metals in the final 

stages of amalgamation.  With the city located in a valley, contaminated water drifted 

down from the hills and posed a public health threat.  Zacatecanos also recognized water 

as a conduit for disease and “miasmas,” so flooding, poor drainage, and stagnant pools 

added to efforts to control water and to keep the populace healthy.     

Historiography 

Zacatecas 

 Historians of Latin America present Zacatecas as a mining town in the context of 

colonial New Spain and their studies reflect an emphasis on the economic importance of 

the city in keeping the Spanish Empire alive.  Melding economic and social history, they 
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focused primarily on mining, technology, and economic data.  Marvin Bernstein traces 

the history of the mining industry through five different metals (gold, silver, copper, lead, 

and zinc) from the liberalism of the Porfiriato to the heavily-monitored industry of the 

1950s.13  He examines Zacatecas, Guanajuato, and other mining cities in the historical 

context of frequently changing mining legislation.  Miners and their well-being played a 

central role, particularly after the Revolution, when mine owners assumed responsibility 

for accidents in mines.14  While Bernstein provides a framework for this dissertation, the 

present study weighs the relationship between mining and the city over water and how 

the industry affected public health.   

In the 1970s, mining histories of Latin America tended to explore one city in the 

context of the Spanish empire, emphasizing the economic successes and failures of the 

industry during the colonial period.  Peter Bakewell examines the history of mining in 

Zacatecas, particularly the separate economy that spawned from the industry.15  He 

details the flows of workers, mercury, wheat, and slaves into the city.  As labor, food, and 

raw materials flowed in, silver poured out of colonial Zacatecas.  Bakewell assesses the 

economic stops-and-starts due to mercury shortages, politics, and labor, but stops his 

analysis with 1700, arguing that at that point mining declined and entered a depression.  

This economic decline, in contrast, lasted a shorter time in South America, due to a larger 

workforce and greater access to mercury, according to John Fisher.16  Fisher focuses his 

economic study on the silver city of Potosí in South America, emphasizing its connection 

                                                
13 Marvin Bernstein, The Mexican Mining Industry, 1890-1950: A Study of the Interaction of Politics, 
Economics, and Technology (Albany: SUNY Press, 1964). 
14 Bernstein, 81. 
15 Peter J. Bakewell, Silver Mining and Society in Colonial Mexico, Zacatecas 1546-1700 (Cambridge, UK: 
Cambridge University Press, 1971). 
16 John R. Fisher, Silver Mines and Silver Miners in Colonial Potosí (Liverpool, UK: University of 
Liverpool Center for Latin American Studies, 1977). 
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to the empire.  Moreover, he includes a discussion of silver miners, or mitayos, during the 

colonial era, and the labor conditions they experienced underground, in the mills, and in 

foundries.  

In the footsteps of Bakewell, Dana Velasco Murillo discusses indigenous 

residents and labor force in Zacatecas during 1546-1806.  She explores how urban 

indigenous groups adopted Spanish institutions to communicate their interests and 

needs.17  The nahuas, zacatecos, purépeches, and other groups established municipal 

councils, lay confraternities, and extensive social networks to better marriage possibilities 

and labor opportunities.  The author expands on Bakewell’s research and provides insight 

into a largely ignored population in Zacatecas history.  Velasco Murillo contributes to 

this dissertation by establishing the social history of the city in which a complex network 

of local social relations participated in the labor force and economy of the city before 

independence.  

Miners and their labor raise the questions of their diet, nutrition, and living 

standards.  Harry E. Cross argues against the thesis that nineteenth-century workers, 

particularly peones on haciendas, suffered from malnourishment or starvation.18  Using 

hacienda archives and nutritional data from twentieth-century health campaigns, he 

concludes hacendados fed their workers well.  In addition to a daily ration of maize, 

workers could send their animals to pasture or purchase food from the tienda de raya, or 

hacienda “company store.”19  The climate, he adds, favored the planting of beans, chile, 

                                                
17 Dana Velasco Murillo, “Urban Indians in a Silver City, Zacatecas, Mexico, 1546—1806,” (Ph.D. 
Dissertation, University of California-Los Angeles, 2009). 
18 Harry E. Cross, “Dieta y nutrición en el medio rural de Zacatecas y San Luis Potosí (siglos xviii y xix),” 
Historia Mexicana 31:1 (July-September, 1981):101-116 and “Living Standards in Rural Nineteenth-
Century Mexico: Zacatecas, 1820-1880,” Journal of Latin American Studies 10:1 (May, 1978):1-19. 
19 Cross, “Living Standards,” 10. 
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and corn as well as the grazing of cattle.  Provided rations and support, workers in 

haciendas counted on a steady diet.  Yet, Cross does not weigh the frequent droughts that 

plagued the region, which led to the loss of crops or necessitated culling cattle. These dry 

spells likely made the miners more dependent on the high-prices of the company store, 

incurring more debt. 

Mining and Public Health 

The historiography of mining and public health extends beyond injuries in the 

mine to consider a bevy of topics, such as lung ailments as well as the railroad industry.  

Historians frame the intersection of mining and public health in the context of empire, 

legislation, and labor.  This discussion provides insight into how mining companies, 

miners, and the political structure viewed injuries, workers, and labor. Robins offers a 

thorough, yet declensionist point of view, with his analysis of indigenous workers and 

their health as they worked in the silver mines of the Viceroyalty of Peru.  He discusses 

mining accidents, mercury absorption among community members, and the 

environmental health of the region, which includes the families and other workers in 

Potosí.  Robins argues silver mining contributed to the heavy loss of the indigenous in the 

colonial period as mitayos died from drowning, falling, tumbling rocks, or noxious fumes 

in the mines.20   

Because silver mining required mercury in the amalgamation process, a 

considerable amount of the toxic metal sank into the ground and over the centuries has 

concentrated in Huancavelica, a small city once the site of a cinnabar, or mercury, mine.  

In his study of this city, Kendal Brown echoes the Robins thesis and adds additional 

                                                
20 Robins, 47-99.  Mitayos refers to the forced labor draftees common in colonial Potosí in the Viceroyalty 
of Peru. 
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evidence on the severity of the mercury pollution in this region.  Brown writes that 

mitayos labeled the notorious mercury mine in Huancavelica as the “mine of death” while 

the mita itself represented a sure death in the seventeenth century.21  While mitayos often 

resisted this labor draft and hid in family homes, silver miners feared the mines, believing 

them to be certain doom.22  As for health effects, Brown describes how the deeper breaths 

added silica to miners’ lungs, wearing down tissue and exposing them to an inevitable 

tuberculosis infection.23  Moreover, workers mined mercury in nearby Huancavelica, 

which led to absorption of the heavy metal with symptoms such as tremors, insomnia, 

rage, birth defects, and diminished fertility.24  Women in the colonial era who traveled 

with their spouses to the mita site experienced a high rate of miscarriage and, if they had 

infants, saw their children die soon after the move to Potosí.25  Continuing his focus on 

mercury, Brown examines the court trial of and administrative letter about Juan de 

Alasta, an obsequious government official for the viceroy.  Quite suddenly, de Alasta 

began a turn of character that had all the traits of mercury poisoning: insomnia, paranoia, 

and rage.26  Doctors tried restraints and quarantine in order to better him but he attempted 

suicide under their watch; thus, they bled him as medical tradition held during this time.27  

Because they offered specific cases in which mercury became a pollutant and added to 

the high mortality, both authors analyzed the seventeenth and eighteenth centuries, 

                                                
21 Kendal Brown, “Worker’s Health and Mercury Mining in Huancavelica, Peru,” The Americas 57, no. 4 
(April, 2001), 468, 471.   
22 Ibid, 471; 74. 
23 Brown, 474-475; Robins, 53, 55-56. 
24 Ibid, 481, 488.   
25 Robins, 141. 
26 Kendal Brown, “The Curious Insanity of Juan de Alasta and Antonio de Ulloa’s governorship of 
Huancavélica.” Colonial Latin American Review 13:2 (December 2004):199-211. 
27 Ibid, 200, 203.  Because of the faltering mercury and silver production, colonial politics placed blame on 
officials.  When many accused de Alasta’s superior, Francisco de Toledo, of cheating the colony, the 
curious insanity crept up on him despite Toledo’s safe distance in Spain as Brown mentions (p. 207).  Some 
speculated that he contrived his illness to avoid persecution over some of Toledo’s reforms.   
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roughly the peak of the mita.  Moreover, both clearly used the historiography of medicine 

in their discussions of mercury poisoning.  Unfortunately, no such studies exist for 

Zacatecas.  In contrast, Robins emerges as activist-historian in South American silver 

mining and established the Environmental Health Council (EHC), which seeks to gather 

data on the levels of mercury from present-day Potosí to examine current concerns on 

birth defects and limited water supply.28  

 In the late nineteenth and early twentieth-century United States, miners often 

clashed with government or company officials demanding compensation for occupational 

diseases.  Historian Thomas G. Andrew describes the conflicts between coal miners and 

mine owners in Colorado when workers went on strike.  The ensuing Ludlow Massacre 

illustrated the divides among unions, company officials, the U.S. government, and other 

special interests.  Andrews traces the energy equation between workers and the coal 

company to the Cretaceous period, describing the creation of coal energy.  Much later, 

miners extracted the coal, which proved detrimental to their health as they developed 

“black lung” and suffered injuries.  In their petitions to John D. Rockefeller Jr. and other 

mine owners, they cited the lack of mine safety and the rising number of ill workers.  

Organizations, such as United Mine Workers, added to the mounting tensions, which 

culminated in the Ludlow Massacre of 1914.  Likewise, miners in Mexico experienced 

violence in the Revolution as they fought for the right to unionize and later sought 

recognition of their occupational ailments in the early 1940s. 

 In the early twentieth century, doctors, government leaders, and mine owners 

remained mystified by the growing epidemic of silicosis-tuberculosis, an illness that 

struck (mostly) men in the prime of their life.  Miners quickly deteriorated into a 
                                                
28 See EHC website (www.ehcouncil.org) for more information. 
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wheezing, coughing, and painful death and the number grew into the 1920s and 30s.  

Historians of Medicine David Rosner and Gerald Markowitz explore the epidemic of 

silicosis-tuberculosis in the early twentieth century in the context of the changing 

technology, Great Depression, and New Deal.29  Scientists offered little medical evidence 

and support as the number of ill increased, leading the public to question its faith in 

science.  Meanwhile, government leaders faced a growing disabled population as the 

industry faced a liability crisis.30  Rosner and Markowitz analyze how unions pushed for 

labor safety laws alongside legislation to guarantee compensation for injuries at work.   

Mining and Water 

 Public health and environmental historians use water for insight into cultural, 

political, and economic understandings of the resource.  Water, for example, may serve 

as a harbinger of bacteria and disease, a menace with floods, or a resource that exists out 

of reach on someone else’s land.  Zacatecanos experienced all of these different 

meanings in floods, disputed access to water, and wastewater infrastructure.  As 

Presidents González and Porfirio Díaz attempted to project the image of a modern 

country with tamed waterways and grand public works in Mexico City, Zacatecas 

struggled with these frequent setbacks. 

 Científicos, or Porfirian technocrats, equated the control of water with modernity 

and progress.  During the Porfiriato, Mexico City boomed with drainage projects, such as 

the Gran Canal, in order to curb the persistent seasonal flooding.  Claudia Agostoni 

describes how political discourses on disease fueled public works on wastewater, sewage, 

and drainage in order to prevent outbreaks and the spread of cholera, typhoid, and yellow 

                                                
29 David Rosner and Geraldo Markowitz, Deadly Dust: Silicosis and the Politics of Occupational Health in 
Twentieth-Century America (Princeton, NJ: Princeton University Press, 1991). 
30 Rosner and Markowtiz, 78-79. 
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fever.31  Moreover, bureaucrats associated a healthy populace with a modern country.  

While this framework focused on Mexico City, other municipal councils attempted to 

apply the same efforts to their cities.  This proved difficult in Zacatecas where mining 

interests accessed water sources and where geography, droughts, and industry changed 

plans for fountains and drainage projects. 

 Sugar planters in Morelos also faced a similar challenge as access to water limited 

their expansion.  Alejandro Tortolero Villaseñor reconsiders Domingo Diez’s “hydraulic 

thesis,” which argues that sugar haciendas separated peasants from their land and water, 

fueling the Revolution.32  Peasants subsequently resented hacendados, later spurring on 

Emiliano Zapata and his revolutionary army as Diez posits.  In Zacatecas, small-scale 

mine owners resented the arrival of European and U.S. investors in the late nineteenth 

century.  Because of the Mining Code of 1884, foreign impresarios easily denounced, or 

claimed, miners’ and farmers’ land and water sources, adding to social tensions.    

 Residents of Zacatecas witnessed the turning tide in water management during the 

Porfiriato with an emphasis on public works, urban drainage, and water distribution 

systems.  A useful comparison can be made with other North American cities.  Tucsonans 

in Arizona, for example, experienced a similar changing attitude towards water as 

suggested by historian Michael F. Logan.33  Logan describes the progression of the local 

individuals’ perception of water as one marked by an archaic perception, a modern 

interpretation of it, and a postmodern integration.  The first related the primitive thought 

                                                
31 Claudia Agostoni, Monuments of Progress: Modernization and Public Health in Mexico City, 1876-1910 
(Calgary, AB: University of Calgary Press, 2003).  
32 Alejandro Tortolero Villaseñor, “Water and Revolution in Morelos, 1850-1915,” in Land Between 
Waters: Environmental Histories of Modern Mexico, ed. Christopher Boyer (Tucson: University of 
Arizona, 2012), 124-149. 
33 Michael F. Logan, The Lessening Stream: An Environmental History of the Santa Cruz River (Tucson: 
University of Arizona Press, 2002). 
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that nothing lies below the surface of a river other than the water that flows, which serves 

no other purpose than to sustain life.  The second understanding of water, as Logan 

suggests, offers a perspective that considered the aquifer and the larger ecosystem 

surrounding a flowing river.  Finally, Logan argues that the locals only saw water as a 

commodity that flowed from a tap, albeit a precious one for anyone who lived in the 

Southwest, in the postmodern version of it.34  

 Logan outlines how an increasing population affects water supply.  Furthermore, 

city officials scrambled to contend with the growing population and turned to new 

technologies or methods of water gathering.  Like Tucson, Zacatecas faces a dire water 

situation with an inconsistent rainy season and overexploitation of groundwater.   

 

Map 3. Situation of aquifers at each hydrologic-administrative region, 2007.  From 
Comisión Nacional de Agua.  Zacatecas lies in zone VII. 

                                                
34 Logan, 8-9.   
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Zacatecanos increasingly rely on aquifers in the region as droughts marked the last three 

years (see Map 3).35  Without large-scale dam projects such as those that mark the U.S. 

Southwest, they continue to build access points to aquifers to provide water for the 

growing population, giving this dissertation relevance to issues in Zacatecas and Mexico 

today. 

Canada offers other case studies to compare with Mexico, Canadian 

environmental historian Liza Piper counters the rhetoric of pristine wilderness in 

subarctic lake areas by presenting historical examples of industrialization in the region 

from the twentieth century.36  The industrial settlements around Lake Athabasca and the 

Great Slave Lake reflected a global trend in which new technology, new investment, and 

permissive legislation converged to lay the foundation for industrialization, fisheries, and 

logging.37  Piper focuses on lakes and examined their use by indigenous groups, fur 

traders and subsequent groups to the present day.38  Politicians, conservation groups, and 

propaganda manipulated the definition of “pristine,” informing the current discussion on 

tar sands exploitation.   

Dissertation Organization 

Exploring how mining affected understandings of water and public health in 

Zacatecas during the Porfiriato and the Revolution, this dissertation begins with this 

project with the Mining Code of 1884, which sought to attract foreign investment and 

eased taxes on mining.  Furthermore, miners and metallurgists saw changes in 

technology, perceptions of public health, and politics at the turn of the century, which 

                                                
35 Juan Castro, El Sol de Zacatecas, May 9, 2013. 
36 Liza Piper, The Industrial Transformation of Subarctic Canada (Vancouver: University of British 
Columbia Press, 2009). 
37 Ibid, 6-7. 
38 Ibid. 
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affected water access, facilitated amalgamation, and allowed for more encroachment of 

land.  This period offers insight into water use and public health in mining cities while 

considering the ideological formation of the Revolution as foreign companies received 

access to natural resources.  Revolutionaries upended this practice, which came to the 

city’s doorstep when Villa defeated federal troops in the Battle of Zacatecas in July 1914.  

Emboldened by the Constitution of 1917 and Article 123, miners pushed for silicosis-

tuberculosis compensation just as revolutionaries shifted away from their support of 

workers. 

The first chapter describes the bureaucratic procedures necessary to claim a mine 

and water source before and after the Mining Code of 1884.  Foreign residents and 

wealthier locals increased the number of private mines around the city.  They utilized 

denuncios to facilitate the purchase of mines and water sources, changing the 

understanding of what could be included as private property.  Speculators and investors 

closely monitored mines near water as well as underground tunnels of mines that 

appeared abandoned.  When no one worked the mines, they moved in with public 

denuncios.  Farmers, ranchers, and other agricultural workers soon saw their claims 

reneged on by the local government.  Meanwhile, increased mining activity on the 

hillsides of the city affected rivers and streams below with flooding, drainage problems, 

and stagnant pools, which infuriated locals. 

Chapter Two outlines the resource demands of mining by using city records from 

1884-1900.  Mining presents a particularly devastating environmental picture as the 

consistent blasting caused erosion, amalgamation exhausted and polluted water sources, 

and the gluttonous refinery fires demanded local timber.  As a consequence, the governor 
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implemented water management efforts and forest protection measures.  In addition, this 

chapter explores how merchants and residents obtained their water as the city began to 

slip into the monetary crisis of the 1890s.  To add insult to injury, they faced an 

increasingly desperate situation as a series of droughts began.   

Chapter Three explores mines as a space of not only worker and community 

camaraderie but also one of conflict as locals found themselves under the supervision of 

foreign bosses.  Fights, arguments, and even murders took place in or near the mines, 

making them a contested, lawless space between foreign companies and locals, as 

described by criminal records. Furthermore, Governor Eduardo Pankhurst and others 

sought to modernize water management by installing sewers, fountains, and pipes for 

potable water in homes.  These new public works illustrated the Porfirian ideals of public 

health, a well-managed populace, and cleanliness to equate a modern city and mirror 

European cities.   

Chapter Four explores how Zacatecas, mining, and miners weathered the storm of 

the Revolution.  After armies clashed on La Bufa and surrounding hills, the mining 

industry recovered incrementally, as investors remained cautious and distant.  As the 

economy recovered, unions grew confident and attempted to implement the tenets of the 

Revolution in an effort to receive compensation for their occupational disease of silicosis-

tuberculosis. Their campaign contended with understandings of disease, questions of 

liability, and mining company lobbying.  Finally, the conclusion offers suggestions for 

further research.  Throughout these chapters, I present Zacatecas as a city that has 

continuously evolved alongside its local mining industry as it transitioned from the 

Porfiriato to Revolutionary Mexico. 
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CHAPTER I 
 

OPENING THE FLOODGATES: 
LEGISLATION, DENUNCIOS, AND DISEASE 

 

Figure 1.  The cityscape of Zacatecas as seen in a late nineteenth-century postcard. From 
the private collection of Susan Frost. 
 

John L. Stoddard, a U.S. travel writer, marveled at the city of Zacatecas during his 

journey across Mexico in the 1890s.  He remarked on the city’s “vivid coloring,” adding 

that its “varied hues are charming, and here an artist would be transported with delight.”39  

Alongside the houses, a pink cantera stone aqueduct with origins in the eighteenth 

century stretched across the city, offering a contrast of colors.  Despite the dramatic 

cityscape (Figure 1), visitors typically traveled to Zacatecas to excavate the ground 

beneath the dwellings and arches. They came for silver, copper, and lead.  

                                                
39 John L. Stoddard, The Rhine, Belgium, Holland, Mexico, vol. VII of John L. Stoddard’s Lectures: 
illustrated and embellished with the views of the world’s famous places and people, being the identical 
discourses delivered during the past eighteen years under the title of the Stoddard Lectures (Boston: Blach 
Brothers Company, 1898), 245. 
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Mining investors and Zacatecas residents represented the mineral wealth below 

and the city above as they clashed over water sources, the lifeblood of both.  Mining 

companies initially saw the resource as an inconvenience, particularly when facing 

locals’ complaints that sealing a well or interrupting the flow of a stream would threaten 

water supply to farms and families.  Residents understood water as one of the roots of 

public health, arguing that a flowing stream proved more salubrious to the community 

than a stagnant one.  Furthermore, a consistent water supply reassured both the public and 

the industry that the resource would remain steady and constant. 

This chapter examines how residents, mining investors, and municipal 

government officials managed mining claims before and after the Mining Code of 1884.  

How did foreign investors experience the denuncios, denouncements or claims, process?  

Because the refining process requires water, how did communities react to industry’s use 

of the resource?  Mine owners and residents butted heads a few years after independence 

when a mine doubled as a well, hosting the site of their drinking water.  While the city 

hesitated to get involved, cholera arrived on the scene a decade later and required the 

regulation and supervision of water by municipal officials.  City fathers confronted the 

disease by employing new measures to ensure the public’s health, in line with global 

attempts to curb cholera and other diseases.  Furthermore, they had to intervene in cases 

involving mining disputes as foreign investors encroached on water sources.   

These disputes evinced the bureaucratic tangles involved in filing denuncios, 

particularly before and after the Mining Code of 1884.  In some cases, mining investors 

wished to utilize water sources and reiterated the protection of the mining ordinance in 

order to avoid further accusations.  Concerned business owners in Zacatecas meanwhile 
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portrayed water as potentially hazardous if it rested in a stagnant state within populated 

areas.  They argued that the municipal government should monitor pools of standing 

water.   Likewise, they requested a close watch on the morally questionable individuals 

that congregated near a different kind of watering hole downtown, the tabernas.  Indeed, 

concerned residents argued that municipal supervision of water be extended to their 

cavorting neighbors who refused to drift away. 

Since independence from Spain in 1821, the Mexican government established 

mining codes, which changed with every subsequent set of laws.  Foreign ownership and 

the use of water eroded the initial protections of metals and water sources over the course 

of the nineteenth century.  Legislators and politicians, such as Valentín Gómez Farías, 

pushed to take advantage of the mineral wealth.  They encouraged that silver production 

go unhindered by granting quicksilver unrestricted access into the country after 1824.40  

Mercury had been closely monitored throughout the colonial period as it offered a way of 

measuring silver production for taxation.  For the new republic, an unhindered mercury 

market attracted an influx of foreign investors.  Two years later, Lorenzo de Zavala, the 

President of the Senate, pushed for a Junta de Minería to supervise mining investment 

and bureaucracy, facilitating the purchase of mines by foreign investors.41  In the Decree 

of March 11, 1842, foreigners received permission from the government to acquire and 

hold property in order to bring wealth to the nation, according to President Antonio 

López de Santa Anna.42  Initially, the March decree stipulated that foreigners could 

purchase mines only if they discovered the metal deposits.  By July 12, foreign owners of 

                                                
40 A Collection of Mining Laws from Spain and Mexico, compiled and translated by H.W. Halleck (San 
Francisco, CA: O’Meara and Painter, 1859), 405-406. 
41 Ibid, 411-412. 
42 Collection, 426. 
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mines gained the same rights as citizens in purchasing property, regardless of mine 

condition or age.43   

As legislators stripped away restrictions against foreign ownership over the 

nineteenth century, mine owners also sought access to water sources to help in the 

refining process and for domestic use.  Inevitably, miners uncovered springs, pools, or 

even underground lakes fed by the ancient aquifers in the excavation process.  The Law 

of April 11, 1849 decreed that mine owners gained the rights to the new water source, but 

retained the responsibility to indemnify neighboring mines should flooding or stream 

diversion persist.44  Moreover, mine owners had to keep the shafts open and clear at the 

work site, which provided workers with ventilation and access to work areas.45  City 

engineers visited each mine once a year to see that owners met all of the requirements, as 

outlined in the July 31, 1849 amendment to the law.46   

On these legislative building blocks, the Mining Code of 1884 attempted to draw 

further foreign investment by modifying the denuncio period, facilitating the 

denouncement of mines, and lowering taxes on silver production.  With these conditions, 

mine owners had an opportunity to amplify their investments as stated in the Code’s 

initial goals.47  First, in denuncios, or “claims,” potential buyers of mines declared their 

intent to purchase a mine or plot of land to the city, followed by a public announcement 

in newspapers presenting their claim, and if no one came forward to counter the claim, 

proceeded to complete the transfer of property.  Previously, buyers could denounce an 

                                                
43 Ibid, 427-430. 
44 Ibid, 511. 
45 Ibid, 514. 
46 Ibid, 555, 560. 
47 Eduardo Martínez Baca, Reseña Histórica de la Legislación Minera en México (México: Oficina 
Tipográfica de la Secretaría de Fomento, 1901), 380. My translation. 
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abandoned mine after it lay unworked for at least 10 years, according to the Law of April 

11, 1849.48  In 1884, buyers could purchase mines after they lay unworked for 4-6 

months in some regions and after a year in others.49  In addition, they could purchase 

mines deemed misused or badly-maintained with regards to ventilation or drainage, 

making the yearly visits by city engineers all the more important.50  Consequently, the 

Mining Code facilitated the purchase and denuncio of mines by foreign interests.   

While the Code may have streamlined the process, domestic and foreign buyers 

still contended with the Mining Council.  Mining cities relied on these councils to 

regulate and supervise its mining industry.  Council members consisted of appointed 

representatives and judicial members for legal standing and expertise.  At the state level, 

members of the Junta de Minería supervised the industry and reported to the governor 

while also communicating with the city Mining Council, Water Board (Abasto de Agua), 

and other city board members.   

In contrast to the North American cities, Zacatecas faced a distinct environmental 

challenge with regard to its water management.  Its high-elevation, arid plateau 

environment made underground aquifers vital.  Streams, lakes, and small rivers depended 

largely on springs or rain.  In drought years or a short wet season, water would not flow 

in the riverbeds, slowing to a trickle before becoming muddy and stagnant.  Farmers, city 

dwellers, and miners consequently relied on springs for drinking water, a trend that 

continues today as the city and its outskirts still depend on tapping underground water.  

City officials in the nineteenth century had to balance supervising the growing public 

health concern and monitoring the water supply that fed both residents and the mining 

                                                
48 Collection, 514. 
49 Martínez Baca, 380.   
50 Ibid, 380. 



	  

 34 

industry.  In this precarious duty, municipal government officials saw water and public 

health concerns overlap, stepping into a gray area when business interests and legislation 

intervened.   

Mining speculators faced local opposition soon after independence, often over the 

use of water.  Legislators installed a series of mining laws over the course of the 

nineteenth century reflecting federal government interest in finding sources of income 

coupled with increasing pressure from foreign governments.  The 1823 Ordenanza de 

Minería permitted foreign ownership of existing mines.51  Mexican investors and local 

markets wished to encourage the influx of income after the Wars of Independence.  

Alienated from Spain, Mexicans scrambled to keep enterprises and investment viable 

while limiting the potential takeover of foreign enterprises.  In effect, they slowed the 

potential takeover by British or American speculators by creating competition with 

locals.  Local investors still sought out the most competitive mines.  Yet, they often 

competed with the general public for the right to water use.  In Zacatecas, silver 

prospectors and residents alike contended with the increasingly dire lack of water.  They 

squabbled through claims, or denuncios, filed with the Mining Council.  Juan de Dios 

Melitón claimed the Santa Bárbara Mine in the mining hacienda of Sagrada Familia in 

June 21, 1825.52  He and his partners began the obligatory sixty-day waiting period 

before commencing work.  Pedro Ramírez raised objection with the potential sale and 

cited the well and water wheel that lay near the entrance of the mine.53  He argued that 

the loss of water access would not only alienate the hacienda community but also deny 

                                                
51 Collection, 403-404.  
52 AHEZ, Fondo Ayuntamiento, Serie Diputación, Subserie Minería, Caja 2 (1808-1891), Exp. 40. 
53AHEZ, Fondo Ayuntamiento, Serie Diputación, Subserie Minería, Caja 2 (1808-1891), Exp. 40. 
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the general public access to their drinking water.54  Melitón, frustrated by the lumbering 

bureaucratic process, wrote in October that he would gladly give the water away or fill 

receptacles provided by those who objected if only work could proceed in the mine.55  In 

the end, the city’s Mining Council delayed a decision on both claims and asked for 

further evaluation.   

 Melitón and his fellow investors represented the contentious atmosphere 

surrounding denuncios of mines in the Zacatecas region.  First, they recognized that the 

1823 Mining Law would facilitate foreign ownership of existing mines and therefore, 

they scrambled to finalize ownership of the mine.  Second, they revealed their purely 

speculative intentions when they offered to give the water freely to the community.  

Mining relied heavily on the accessibility of water.  Melitón might not have planned a 

long-term investment, but rather a quick turnaround, counting on eventual foreign buyers.  

Third, Ramírez represented a community willing to counter the influential mining 

investors to have access to water, challenging national mining legislation.  The effort to 

counter mining companies’ dominance hinted at a growing resentment among locals.  

Lastly, Melitón and Ramírez illustrated the two sides to water management—the former 

wished to give away water if it meant continuing a mining investment and the latter 

blocked the city’s primary economic source if it meant not having access to water.  These 

attitudes toward water underscored every debate between the mining sector and the 

community regarding access to this resource.   

 Nonetheless, investors proceeded cautiously nationwide.  Insurgencies and 

invasions continued to rock the country, making investment risky at best.  Agustín 
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Iturbide served as emperor briefly (1822-1823) after independence only to have his 

efforts rebuffed by a succession of military efforts led by Guadalupe Victoria and 

Antonio López de Santa Anna.  Santa Anna and his eleven presidencies that followed 

(1833-1847) gave foreign investors reason to hesitate.  Moreover, the Spanish attempted 

to regain the former colony and the Mexican-American War interrupted supply lines and 

financial resources.  Due to external and internal political and military turmoil, mining 

speculators proceeded cautiously in their investments and claims. 

 Secessionists in Zacatecas meanwhile initiated a campaign that further 

destabilized the country and the mining industry in 1835.  Angered by Santa Anna’s 

centralist demands and the forced reduction of state militias, Don Francisco García along 

with several French and German settlers in the region outlined a plan of secession with 

the blessing of the State Congress in February 14.  Arguably, Santa Anna struck a nerve 

preemptively with investors and zacatecanos when he ordered the sale of the silver 

holdings in the city mint in order to pay for a conflict with the Spanish in 1833.56  

Investors, already anxious from the discussion of further turmoil, lost more sleep when 

disaster struck in Zacatecas.  Workers at a gunpowder factory outside the city detonated 

360 barrels of explosives in an accident that killed over fifty people on February 20, 

1835.  The explosion launched the victims’ mutilated bodies and building materials 

hundreds of yards, further unnerving the population.57   Santa Anna now had an 

additional reason to march into the city as this explosion might be seen as a military 

threat to the rest of the country, despite the accidental nature of the disaster.  Prepared to 

lead the army himself, the President assumed his military uniform with the intent of 

                                                
56 Collection, 418. 
57 Elías Amador, Bosquejo Histórico de Zacatecas, Tomo II, ed. Benito Álvarez Serrano (Zacatecas: 
Instituto Zacatecano de Cultura, 2011), 413. 
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crushing the rebellion.  The state’s military failed to anticipate Santa Anna’s plan of 

attack and pushed east.  The General adroitly maneuvered his forces and placed his army 

between the city and the troops assigned in defend it.  Consequently, he brutally quashed 

this rebellion and nearly destroyed the city in retaliation.  Adding salt to the wound, he 

ordered his soldiers to send any silver in the city’s mint to his personal hacienda, Manga 

de Clavo, in Veracruz.58  Soon after the 1835 rebellion, cholera struck the city, probably 

introduced by federal troops, and once again investors fled the city.   

 As the scourge of its era, the disease and the body count left in its wake shaped 

the Porfiriato’s public health efforts.  Claudia Agostoni detailed Mexico City’s public 

health measures to the drainage and sewage system as doctors and legislators equated 

cleanliness and modernity with salubrious conditions.59  A modern city had to be clean, 

free of miasmatic odors, and open to circulating air while maintaining water sources 

separate from the population and free-flowing.60  In contrast, sickly citizens and filthy 

neighborhoods contributed to the detriment of the community health as a whole.  Charles 

Rosenberg underscores the shift in understanding cholera from a disease of miasmas and 

immorality to one involving sanitation between 1832 and 1866.61  When John Snow, a 

London doctor, discovered water to be the method of diffusion for cholera, government 

officials stepped in to control community health, rushing cities headlong into 

modernity.62  As cholera required the community’s management of water, the mining 

industry gained the upper-hand through the Mining Code of 1884.  The industry 
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59 Claudia Agostoni, Monuments of Progress: Modernization and Public Health in Mexico City, 1876-1910 
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generated the traffic, which served as the conduit, bringing in baleful diseases.  

Moreover, locals heightened their surveillance of water management and pushed the local 

government to fulfill its obligation of protecting the public’s health.  Indeed, after an 

outbreak in 1849, hospital workers in nearby Sauceda compiled a list of victims who died 

from August 1849 to July 1850 for the state government.63  Patients with cholera morbus 

faced a roughly 60% mortality rate in this small town roughly twelve miles from 

Zacatecas with a population determined by the harvest and occasional mining bonanzas.  

The local hospital recorded thirty-five men and thirty-four women as victims of the 

disease.  Meanwhile, 38 men and 54 women survived.64   

 By 1853, zacatecanos remained unnerved by the constant presence of cholera 

while speculators continued to keep their distance.  The members of the abasto de agua 

finally agreed to take preventative measures to lower the rate of cholera in November 

1853, voicing concern at the growing and frequent problem.65  P. Hernández, the regidor 

of the city, sent an ominous statement that placed Zacatecas in the context of a worldwide 

epidemic.  He described with increasing alarm the communication by the Junta de la 

Sanidad in London that the disease began in Persia, but quickly spread to Europe.  The 

regidor ended his statement proposing three measures that might prevent future outbreaks 

in Zacatecas, as suggested globally by the Junta de Sanidad.  First, the comisión de agua 

had to outline a proposal to provide secure and safe water to the city of Zacatecas.  

Second, he urged the commission ban putrid waters as well as an inclusion of a budget.66  

Third, he urged a commitment on behalf of the city council to this pressing issue.  It 
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64 Ibid. 
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would be another forty years before the city installed a reliable water system.  Hernández 

and his colleagues vocalized the growing frustration with water management in the 

region, particularly in the face of a serious public health crisis.    

 The increased threat of cholera revealed the growing conflict between the local 

and the global.  First, Hernández suggested in his statement that Zacatecas had become 

embroiled in the global epidemic, raising the question of how the disease had arrived to 

the city.  Visitors, often businessmen or potential residents, or travelers who might have 

brought the illness back with them appeared to be the culprits.  They indicated the 

introduction of not only new money, corporations, and individuals, but also new bacteria 

such as cholera.  Second, the regidor emphasized the dire situation with the lack of clean 

drinking water that had exposed the local population to illness.  Locals continued to rely 

on public wells, like that disputed over by Melitón and Ramírez, or springs. Lastly, 

mining served as the principal draw for the city, but with clean water becoming an 

increasing priority, the challenges to both lay ahead.   

 A year later, Hernández wrote a proposal on March 10, 1854, which presented 

local landowners as willing to create wells on their land for public use if the city funded 

the project.67  Recognizing the city’s need for a ready source of clean water, the owners 

outlined several conditions.  They only conceded their land for public use if the city paid 

an initial fee, depending on the quality of water, and covered the cost of drilling.  The 

owners received $3,000 pesos for potable water and $1,000 if the water contained high 

amounts of sulfur or sediment.  Likewise, if the well water became undrinkable or 

dropped levels, the owners would refund part of the money.  In addition, the city also had 
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to agree to pay an overseer who would monitor the machinery that would draw water.  

The proposal received quick approval on the condition that all parties would clarify the 

existing terms to the agreement.  While the city’s suggestion to a peaceful agreement 

appeared to settle the problem, the city applied slower equipment.  Juan Corristan offered 

to sell the city a steam-powered water pump in facilitating the drawing of water seven 

years later in April 1861.68  While city councilman Felipe Parra approved his price, the 

date of sale indicated a sluggish bureaucratic response to the technology that might have 

provided the service faster for the public.  Mining speculators contended with a location 

that had little control over its resources and thus had to budget for well equipment as well 

as high city fees and taxes.   

 Porfirian legislators simplified the mining ordinances in 1884.  They outlined the 

new mining code to allow foreign investors greater access to land.  Matías Romero faced 

mounting pressure during his time as ambassador to the United States (1859-1898) to 

simplify the mining codes and facilitate foreign ownership of land and mineral rights.69  

Unlike the 1823 Mining Ordinance, legislators agreed to foreign speculation in untapped 

mineral veins, after receiving permission from the state Secretaría de Fomento.  Taxes on 

land would be determined by the lot size, but could be reduced through appeal.  Owners 

provided an assessment by an evaluator in order to calculate the amount of taxes owed.70  

Legislators appealed even more to foreign investors when they amended the Mining Law 

in 1892.  They added that, if in good standing in taxes, the titleholders could mine freely 
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without special concession from the Secretaría.  Furthermore, they kept notes on all new 

water sources and silver veins that emerged in the exploration process under their title.71  

Thus, owners had rights to all current and future profits.   

 Legislators also outlined new measures in order to grant workers some 

protections.  First, they held domestic and foreign owners responsible to assure mine 

ventilation.  In the process of digging, blasting, and scraping rock, workers kicked up fine 

dust that might be inhaled, creating health repercussions.  Ventilation also referred to the 

easy route of escape should a collapse be imminent.  Second, owners had to keep water 

from accumulating around worker’s legs.  Apart from the dangers of slipping and falling, 

workers wished to avoid the underground water because its cold temperature contributed 

to chills, aches and pains, and other ailments.   

 Potential owners of existing mines had to register a denuncio, or public notice of 

an intent to buy, with the city and in the local newspaper.  They posted these intents in 

order to call forth the owners, and if no one claimed the mine after repeated notices in 

newspapers, then the sale proceeded.  In addition, if the former owners had neglected the 

mine for over a year, then the new claimants could continue their potential purchase after 

a posting in the newspaper.   

 Potential owners and former owners registered their mines under titles that 

resonated with Catholic or cultural references.  Mines named “La Plomosa,” “La 

Concepción Purísima,” “Hercules,” “El Edén,” or “Nombre de Dios” indicated an 

entrance to a temple or church.  Indeed, the production of silver served as a deity to the 

economy of the state and nation and to mine owners.  They usually provided the city the 

simplest of details, beginning with their name, their nationality, the name of the mine, 
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and the location along with the condition of the mine.  If known, they listed the former 

owners’ name or a reason of abandonment, but the city did not demand these details.  

After a small filing fee, they saw their denuncio published in local newspapers such as El 

Defensor de la Constitución.      

 Claimants to existing or new mines experienced different levels of bureaucratic 

wrangling in their filings before and after the 1884 Mining Code.  Before 1884, aspiring 

owners experienced bureaucratic leniency when filing a claim.  Juan Briseño filed a claim 

for the mine titled “Hercules” in 1882.  He detailed the mine’s location, near the already-

established “Uriel” in the north of city.72  No one responded to his newspaper claim, yet, 

the archivist at the Oficina de Denuncios failed to locate the file belonging to the mine, a 

necessary procedure to recording ownership and to calculating taxes.  Nonetheless, 

Briseño received ownership of the mine after the archivist settled the matter and cleared 

the bureaucratic dust.  Why did the ownership process proceed despite the hiccup?  While 

it might be possible that the archivist knew him or shared a mutual acquaintance, Briseño 

had the advantage of being local and a Mexican.   

 Indeed, investors recognized by city officials as being well-connected, wealthy, or 

with foreign ties had a more difficult time before the Mining Code of 1884.  Carlos 

Birkbeck, the son of a U.S. businessman and his Mexican wife, claimed a mine in 1866.  

His father, Samuel Bradford Birkbeck, had traveled from Edwards County, Illinois, in 

1838 and had arrived in Zacatecas with the intention of investing his inheritance in 

mining silver.  He married Damiana Valdés and settled into the silver mining business.73  

He established a ranking system for workers in his silver mines.  “Paleros” or timberman 
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kept the fires fed, “arreadores” drove the horses, and “capitanes” examined the ore for 

quality, as Birkbeck carefully outlined.74  Samuel also had repeated problems at the Mint, 

or Casa de Moneda, although his diary did not reveal specifics.75  Nonetheless, he 

possibly indirectly influenced the decisions made against his son, Carlos, by bitter 

contacts.  When Carlos submitted his denuncio, he quickly received a request for more 

money.  He blamed the prejudice against him on a change in personnel, writing that 

“mala voluntad” kept him from completing his tasks.76  He went further and depicted his 

problem in a metaphor involving water.  He argued that casual observations revealed that 

water flowed down a mountain and not up.  Therefore, the water at the bottom (himself) 

had little to do with the direction of flow at the top (the mining council).77  Carlos 

rescinded his claim and soon after followed his father Samuel to Queensland, Australia, 

where he died in 1883.78   

 The Birkbecks struggled against local prejudice, military campaigns, and a 

frequently unstable government before leaving for Australia.  Samuel Birkbeck wrote in 

his diary of being called “Spaniard” and “Jew” in his voyage from Veracruz to Mexico 

City.79  Moreover, he experienced the anxiety of clashing military campaigns on his 

home turf.  Despite his hesitations, he unwillingly became involved.  After the War of the 

Reforms in the 1850s, he decided on the move to Australia to keep his sons away from 

forced conscription.80  The Birkbecks illustrate the early presence of speculators and 
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investors who settled in Zacatecas in order to work and who faced local bureaucracy to 

fund mines in the region.   

 Locals quarreled over mines as well with both sides refusing to relent.  Antonio 

Martínez, a centroamericano, claimed the mine “La Celestina” on September 10, 1863, 

noting that the former owner had abandoned the mine.81  Eleven days later, Julián 

Carrillo came forward and stated that he held the note on the mine.  Martínez continued 

to pursue the case despite Carrillo’s claim, even going so far as to offer him a share in the 

mine.82  The former owner rejected the olive branch in the end.83   

 The experiences of Carrillo and Martínez illustrate the tension between local 

needs and global interests in their dispute.  The former owner recognized the investment 

power of the latter, who frequently named his socios as part of the claim.84  Furthermore, 

Martínez represented foreign interests by being an outsider and by having financial 

connections.  In his presumptuous pursuit of the mine, he prejudiced his own case and 

lost the mine eventually.85  By representing foreign interests, he clashed with locals in the 

courtroom and lost the financial investment that had propelled him into Zacatecas.   

 For the most part, foreign investors before the Mining Code of 1884 did receive 

the cooperation of the Mining Council in Zacatecas.  Gregoire Fermin, a Frenchman, 

claimed a mine in 1879 and easily received ownership of the land.  He listed all the 

necessary information in his denuncio of the mine “Nueva Potosí,” noting its relation to 

other mines and its abandoned state.86  His claim proceeded without a hitch and soon 
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ownership transferred to him.  Meanwhile, the Mining Council also worked with major 

investors with foreign ties in order to keep their finances local.  Anthony “Antonio” 

Kimball applied for a reduction in taxes for his part in the Mina “Quebradilla” in April 

1877.87  He pleaded that production had dropped and therefore, left him strapped.  While 

silver production remained steady at 26,500,000 pesos in the 1870s, the city of Zacatecas 

took a hit as investors took their money to Guanajuato or Durango, where railroad 

companies created links to bring the ore to U.S. smelters.88  The Mining Council reduced 

the fee to $200 for the remaining eight months of the year.  Indeed, they adjusted the fees 

knowing that local businesses would benefit from the foreign investment in the region.   

 Nonetheless, he later wrote in October of the same year regarding the condition of 

the mine.89  He hinted at the overuse of technology, specifically of the steam-powered 

water pump.  A fairly recent innovation, the pump allowed workers to clear a mine of 

water in a shorter time.  Yet, where did the water go after it emerged from the mine?  

Many locals benefited from the placement of pools near mines, or pilas, for the 

community’s benefit.  Kimball alerted the city to this opportunity for a water source.90  

Regardless, this water left much to be desired in its consistency and efficiency.  

Mechanical issues could easily bring production to a screeching halt if water could not be 

cleared from mines, leaving disgruntled locals if the flow of water stopped in the pila.    

Mine owners, foreign or national, hoped for the best in their specific investments 

despite the uncertainties of Zacatecas in politics or public health.  Yet, their workers 
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hardly depicted an image of hope in mining life.  A majority of mines in Zacatecas 

entered the mountain horizontally and not vertically, meaning that most interior mines 

paralleled the entrance until 1884.91  After 1884, engineers and foreman began the 

vertical dig with new steam-powered machinery introduced by U.S. companies.92  

Inevitably, the new mines hit water supplied by the aquifer , leading owners to claim new 

water sources.   

 After 1884, the new Mining Code complicated the denuncios process by requiring 

those registering claims to provide a more detailed record of existing mines.  Fernando 

Calderón, a representative and investor with the mining company San Pascual y Anexas, 

wished to own the mine “La Plomosa” and named Carrilo Gallinar as the former owner in 

1889.93  While he provided all of the necessary information, Calderón found himself 

surrounded by a cloud of suspicion when Gallinar stated that he did not own the mine and 

that the denunciante gave erroneous information.  Indeed, Licenciado Francisco Tenorio 

owned the mine and corrected Calderón, stating that the mining site described in his 

denuncio referred to the ominously-titled mine “El Porvenir.”94  Tenorio filled Calderón’s 

immediate future with bureaucratic interference and filed a brief that railed against the 

prospector, the Mining Council, and Mining Code.  First, he emphasized the need for 

denunciantes to provide the address of the rightful former owner so they could counter 

the claim if desired, as stated in Article 61 and 62 of the 1884 Código de Minería.  

Second, he informed the Council that “San Pascual y Anexas” did not exist.  Third, he 

insisted that “La Plomosa” mine also did not have a record of having ever existed.  
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Fourth, a previous effort had been made to lay claim to “La Buenaventura” mine in the 

same described location, although he had no recollection of ever having received notice.  

Lastly, he stated again that “El Porvenir” belonged to him along with the dividing wall 

between it and the neighboring mine, “La Valenciana.”95 

 Inevitably, Pascual López Velarde, the head of the Mining Council and father of 

Ramón López Velarde, intervened at the request of both claimants.  He named Alberto 

Rueda as an assessor to the case, but also used the archive to provide background on the 

claimed region.  He discovered that the specific region mentioned in the initial denuncio 

had twelve different claims to the same vein, with many overlapping.96  The proximity 

and cluster of mines in the area sparked the confusion in the archivist’s office.  While this 

confusion might explain Fernando Calderón’s initial mistake, it hinted at his immediate 

problems.  Indeed, he remained a suspicious character because of the “imaginary” status 

as described by Tenorio and reiterated by López Velarde.  Furthermore, workers, or 

unionistas, approached the Council and notified them of their anxiety over having 

worked in Calderón’s “imaginary” company, San Pascual y Anexas.  Despite his 

bumbling counterpart’s headaches, Tenorio shared some of the blame for the debacle.  As 

stipulated by the Mining Code, owners must work the mine (or have employees) in order 

to keep the mine viable and productive.  Calderón filed the initial claim on March 19, 

1889 and Tenorio countered six days later.  López Velarde pointed out in his argument 

for the Council that the mine appeared to have been worked recently and that the workers 

on site could not respond to question if they had a regular work schedule.97  Six days 

notice gave Tenorio enough time to send workers in and to portray a working mine.  
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López Velarde cites this as ground to have a claim overturned.98  Inevitably, both parties 

rejected the Council’s brief and pushed the case through to the state Secretaría de 

Fomento, which agreed with the Council’s recommendation.  

 Both Calderón and Tenorio suffered this bungled bureaucracy, which illustrated 

the problems with denuncios after the Mining Code of 1884.  First, the two entrepreneurs 

added to the confusion that initially troubled their case.  Calderón failed to provide the 

correct information while Tenorio argued that he actively worked the mine despite 

evidence to the contrary.  Second, the rush to mining sites after 1884 inundated local 

Mining Councils with new claims from locals and foreigners.  The task of providing an 

accurate number of the total denuncios proves difficult due to the lack of a database, 

inconsistent denuncio publications, and a bevy of misinformation, as illustrated by this 

case.  Nonetheless, the surrounding resources serve as indicators of the rush to mine in 

the region.  Third, Tenorio illustrated that owners or employees did not always work their 

mines, often violating the ordinances that required mines to be active and productive.  As 

a result, some owners contributed little to the national goal of increased mining 

production, a central intention of the Mining Code of 1884.  In the end, the Ministerio de 

Fomento (Secretary of Development) ruled in favor of Tenorio despite the incomplete 

information.  Meanwhile, Calderón lost his bid as a result of the unregistered company 

and the angry workers that came forth. 

 After the passage of the Mining Code of 1884, mining councils did not tolerate a 

lack of detailed information regarding the location, names, and previous ownership of the 

mines.  Enterprising individuals or mining companies, like the two parties mentioned 

above, also faced a stone-walled bureaucracy when their denuncios did not contain the 
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necessary information.  In March 1891, Huberto Gomez Castellanos along with Antonio 

Gomez Castellanos and Juan Goldman filed a claim for the mine “San Luis del Oro.”99  

The Castellanos brothers came from Spain and joined Goldman, a German, in investing 

in mines.  They did not know the last owner or the name of neighboring mines.  The 

Mining Council assigned Pedro Espejo as assessor to investigate.  In the meantime, 

newspapers printed copies of the denuncio, and Jesús del Pueblo came forth.  The Mining 

Council soon filed to dismiss the claim because of the counter claims by the original 

owner as well as the Castellanos and Goldman partnership’s failure to comply with the 

information needed.  Moreover, it raised caution about accepting incomplete claims, 

especially from foreigners residing in the city.100 

 Despite the various pitfalls that came with filing a claim, more attentive 

applicants would wisely refer to the articles in the Mining Code of 1884 to defend their 

initial claim.  Agustin Buiza filed a formal denuncio in favor of the Negociación Minera 

“Cerro de San Andrés.”101  Unlike the Castellanos brothers or the Calderón and Tenorio 

debacle, Buiza took special care to write the claim in language that would emphasize the 

city’s gain.  He described the mine “Las Mercedes” which ran along the stream “San 

Clemente” in the western part of the city, near refining haciendas.  The hacienda already 

had the equipment necessary to power mining and refining with a well, a small reservoir, 

and water wheel.  Nonetheless, Buiza argued that the hacienda required the stream to 

                                                
99 AHEZ, Fondo Ayuntamiento, Serie Diputación Minera, Caja 2, Exp. 79. 
100 Ibid. 
101 AHEZ, Fondo Ayuntamiento, Serie Diputación Minera, Caja 2, Exp. 80.  According to the Código de 
Minería de 1884, owners gained possession of the water sources that passed above or under the purchased 
property.  Article I acknowledges the minerals that may be gathered as well as the water, used in refining, 
for drinking, or to power the operation, as part of the claim.  In addition, it stipulated that water sources 
discovered in the process, “aguas termales o medicinales,” would belong to the owner. The law does not 
provide legal recourse should the water affect locals’ access to the source or to the drinking water of 
municipalities.  



	  

 50 

wash refined metals because of the refining machine’s inefficiency.  The machine 

malfunctioned which led to a considerable loss of metals.  Cleverly, Buiza reminded the 

Mining Council that article 95 of the Mining Code of 1884 stated that mining and 

refining companies had the right to use local streams in the proximity of or on their 

mining sites.  He insisted that the city consumers of this water would not be affected by 

their up-stream use because the Negociación Minera would not stop the flow, dam the 

stream, or alter its course.  Article 93 of the Code did give municipalities the right to 

dismiss any claim to streams, lake, or springs if it threatened the water supply of the city.  

Yet, Buiza persistently argued that the city would maintain this source of its water 

without interruption.   

 After the 1884 Code, mining entrepreneurs found the access to water alluring  

since it would power operations, such as ore crushing and metal washing.  Porfirian 

legislators did not recognize baleful effects water used by mining operations would pose 

to the population that accessed and used the resource for cooking, cleaning, and drinking.  

Here, the Code granted mining corporations access to water sources.  Legally, 

municipalities could not forbid the use of water in refining because of its role in the 

production process.  Legislators who contributed to the Code imagined that mining 

centers would be isolated and distant from populations.  In Zacatecas, mines surrounded 

the city, as did streams and springs.  Consequently, water carried heavy metals used in 

mining into the pilas and fountains of the residents.  Moreover, local mining councils 

wrestled with this national agenda as well as with powerful foreign interests.  Just as the 

national legislation trickled down to local mining operations, so did the toxins that 

residents consumed at their local wells and fountains.  The number of residents who 
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suffered heavy metal poisoning in Zacatecas would be difficult to know due to countless 

variables in the level and method of absorption.  Indeed, mining investors used the 

rhetoric of the mining legislation to counter their interests in the region.  In his protests, 

Buiza continued to emphasize that the city would only benefit from his and other 

investors’ efforts to turn mountains into silver.   

 While some mining efforts on the outskirts of the city affected the water quality 

that flowed into the city, Luis Cordova, the city engineer, advocated for better public 

health measures, which involved an arroyo in the center of the city in September 1885.102  

He petitioned the Jefatura Política, or the political party in office, reminding them that the 

health of its citizens should be a principal concern for the municipality.103  The stream, he 

noted, contributed unhealthy miasmas to the list of already toxic fumes in the center of 

the city.  Cordova reflected the common association between water and public health.  

Specifically, water that flowed illustrated a healthy environment and a salubrious 

population.  Stagnant and still waters posed a threat by producing noxious fumes, 

spawning dangerous ailments, and harboring mosquitos.  By providing basic city 

services, residents benefited from proper drains and sewer maintenance while avoiding a 

potential health crisis.  In this case, Cordova endorsed municipal government intervention 

to keep the populace healthy.  Despite his good intentions, his reality contradicted his 

mission or perhaps revealed the lack of clarity in linking mining to water as well.  

Because foreign enterprises could access the water near their mines as in the case of 

Buiza above, concerned residents such as Cordova never quite realized the impact mining 

had on the community water supply.  Furthermore, the question relied on a purely visual 
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assessment; clear spring water surely meant healthy potable water and stagnant unmoving 

water in fetid pools promulgated miasmas. 

In the meantime, Zacatecas shop owners busied themselves with a larger 

nuisance—the morally questionable souls who wandered through respectable businesses 

in the downtown Calle de la Merced Nueva.  The Mining Code of 1884 also spawned 

another economy of small shops in the city, following the population of businessmen, 

miners, and families that trailed the industry.  Doctors, pharmacists, and naturopaths 

condemned bars as “pernicious” places, which offended the health and decency of the 

population.104  The concerned businessmen reminded the city that it served as “guarantor 

of the most precious guarantees” in the neighborhood, alluding to the government’s 

responsibility to defend the public’s well-being.105  The businessmen denounced the 

taverns that encouraged laziness, stimulated passions, and caused scandals among the 

population.106  Moreover, they reiterated the dangers to family and the public health, 

echoing Luis Cordova’s argument regarding water.  They emphasized their claim in the 

vein of public morality and public health, highlighting that future epidemics spawned by 

lascivious enterprises surely had a preventative measure.107  Moreover, the patrons of 

taverns and tocinerías suffered from, as the businessmen put it, “gases sulfo-

amoniacales,” and perhaps more distressing, “mefitismo pútrido,” which a decomposing 

body produced, according to the anxious entrepreneurs.108  More nerve-wracking still, 

miasmas made an appearance (albeit, an invisible one).  These noxious gases not only 
                                                
104 Petition from various vecinos to city mayor, 4-19 May 1877, AHEZ, Fondo Ayuntamiento, Serie 
Hospitales y Sanidad, Caja 4, Exp. 168. 
105 Ibid. 
106 Ibid. 
107 Petition from various vecinos to city mayor, 4-19 May 1877, AHEZ, Fondo Ayuntamiento, Serie 
Hospitales y Sanidad, Caja 4, Exp. 168. 
108 Petition from various vecinos to city mayor, 4-19 May 1877, AHEZ, Fondo Ayuntamiento, Serie 
Hospitales y Sanidad, Caja 4, Exp. 168. 



	  

 53 

threatened the public’s health, but also the morality of unfortunate witnesses to the 

Bacchian revelry.  Pressured by this aggressive rhetoric, city officials relented and agreed 

to move the taverns to the outskirts of the city and to monitor the source of escándalos.109  

Like Cordova’s petition, the citizens who decried the activities at these local watering 

holes sought to control public health by limiting others’ behavior.  They attempted to 

curb behavior that might endanger public health as they sought to wash away any 

undesirable pools of their population.110   

Despite the concern by Cordova and the concerned businessmen, miners and their 

safety did not enter into the national discussion of public health.  By contrast, mine 

workers encountered far more dangerous aires and toxic conditions.  Miners inhaled 

baleful fumes and dusts, depending on their role in the extraction and amalgamation 

process.  For those who labored deep underground, the constant and consistent exposure 

to the fine dust particles had dire health consequences.  These particles, or silica, filled 

the air and contributed to lung ailments that included tuberculosis-silicosis, persistent 

coughs, and respiratory tissue damage.  Workers and metallurgists worked to refine the 

ore mined out of the mountain in to silver using the two aforementioned methods: the 

patio process and the flotation method.  The former exposed the surrounding population 

to silica and clogged drains with silt.  Next, workers absorbed and inhaled salts, minerals, 

and mercury over the course of several days while mixing the sludge with a horse- or 

man-pulled rake.  Metallurgists in the latter method boiled the ore, which often harbored 
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more than one mineral, with a zinc sulfide or mercury sulfide to render the silver.111  

Workers unfortunate enough to be near the bubbling cauldron inadvertently inhaled these 

toxic fumes.  Inside the city, residents repeatedly presented to municipal government 

officials their concerns for the public health.  Outside the city, miners and laborers 

worked under toxic conditions with little chance to appeal to mine owners, refinery 

supervisors, or the Zacatecas mining council.   

 While mining remained a prevalent industry, the shop owners highlighted the 

growing concern in the population for public health and the efforts to help prevent any 

large-scale epidemics.  Residents still recalled the cholera epidemic that had devastated 

the region and wished to prevent a repeat.  Moreover, they linked local consumers of 

alcohol to the larger question of public health.  Like Cordova, the merchants wished the 

city to step in to control, regulate, and enforce new restrictions to imbibing and 

scandalous behavior.  In short, they desired moral order.  Certain individuals with a 

proclivity to live near stagnant waters with dirty waters or to visit tabernas with a 

wayward companion on their arm presented a greater threat to public health than 

questionable mining practices.  Despite these wishes for enforcement, the concerned 

citizens did not recognize the potentially toxic outcomes from the omnipresent mining 

industry.   

 In conclusion, zacatecanos and mining speculators grew anxious over water and 

its role in public health.  Initially, locals objected to the use of their personal drinking 

water for mining purposes in the decades after independence.  City officials nonetheless 

appeared to be more mediator than defender in the water disputes of the era.  Yet, they 
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quickly stepped in when cholera arrived.  Travelers, armies, farmers, and miners all 

contributed to the spread of the water-borne disease over the course of decades and gave 

the city motivation to put water management initiatives in place.  Nonetheless, locals still 

complained of standing water in holes and puddles in their barrio.  Mining speculators 

found reprieve outside the city and separated public health from that of workers and 

miners.  Investors meanwhile used denuncios to gain access to the wealth under the soil, 

but often encountered locals hesitant to give up their drinking water or their own mining 

ventures.  Moreover, the city’s mining council created bureaucratic obstacles for foreign 

investors before and after the Mining Code of 1884.  Despite the difficulties, some locals 

well-versed in the mining ordinance used the legislation’s articles to defend their use of 

streams and water.  Speculators who filed denuncios to claim mines unwittingly 

contributed to the larger discussion of public health, as the water in their respective sites 

flowed into the city or fed the streams of farms and smaller communities.  After 1884, 

water became a tool and resource to employ in search of rich metals deep in the 

mountains.   
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CHAPTER II 
 

A DELUGE OF DROUGHT: 
WATER, WOOD, AND WISHFUL THINKING 

 
The city engineer in the small pueblo of San José de la Isla must have sighed 

when he received a monthly questionnaire from the state capital.  Governor Eduardo 

Pankhurst and his government made regular inquiries into resource use, mining 

extraction, and local news in communities around the capital.  While the questions 

revealed the governor’s interests, the answers given by the city engineer speak volumes.  

The city engineer simply wrote the same thing on resource reports every month from 

1901 to 1903: “No hay.”112  Without available lumber, working mines, or mining 

investment, the pueblo had sunk into an economic depression and resource scarcity.  

Residents in the region had experienced a mining boom in the 1880s until the monetary 

crisis of 1893.  The engineer and his reports illustrated the desperation that marked the 

Porfiriato after a decade-long drought and after foreign-owned companies received 

mineral and water rights.   

How did zacatecanos use the environmental and economic resources before and 

after the Mining Code of 1884?  In an inclusive definition, resources in this study of 

Zacatecas include not only environmental resources, but also financial resources, such as 

capital, to keep industrial ventures afloat.  Indeed, city officials contended with an initial 

influx of money, industry, and miners after the 1884 Mining Code.  These newcomers 

stretched water and fuel resources, but served as a labor resource as well.  First, 

municipal government faced an increasingly dire situation with a water shortage and with 

torrential rains.  Moreover, they faced the challenge of installing a potable water system 
                                                
112 AMdeZac, Fondo Jefatura Política de Zacatecas, Serie Estadísticas, Caja 3 (1903), Exp. 40; my 
translation: “There aren’t any.” 
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for residents while keeping mining interests at bay, favoring local interests over Porfirian 

ideas of progress.  Mining companies and an anxious populace consistently exerted 

pressure on city officials to intervene as tensions mounted between public works and 

mining operations.  Second, miners and mining companies scrounged for timber in a 

region that had already seen its resources depleted, rebuilt, and depleted again after four 

hundred years of mining.  City officials implemented nascent conservation efforts in an 

attempt to beautify the city and to provide firewood.  Third, business owners illustrated 

the quickly dwindling economic resources that plagued the city during the monetary 

crisis of 1893.  Shops shuttered their doors and nervous entrepreneurs begged for 

reductions in taxes.  Fourth, U.S. and British immigrants soon arrived to take a share of 

resources.  As the U.S. embassy noted, the foreign newcomers proved to be incorrigible, 

but also unexpectedly fueled tensions with locals as they took a share of economic wealth 

and lands.   

 Historians have discussed resource management as an economic driver, recreation 

use, and conservation effort.  U.S. environmental historian Andrew Isenberg, for 

example, casts a wide net in his definition of resources as he examines the effects of 

hydraulic mining on logging, rivers, and financial institutions.  Prospectors and investors 

led the charge when gold strikes in California offered employment and quick economic 

gain.  Meanwhile, bankers and merchants added to a population boom in the capital of 

Sacramento.113  Mining foremen employed workers who aimed high-pressure hydraulic 

hoses at hillsides, melting the terrain away in order to reach ore.  As a side industry, 

lumberjacks felled sky-scraping redwoods in northern California.  In Sacramento, 

                                                
113 Andrew C. Isenberg, Mining California: An Ecological History (New York: Hill and Wang, 2005), 84-
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bankers held capital that might be invested in mining and lumber projects in trust. Yet, 

northern Californians experienced a quick reversal of fortune when floods destroyed part 

of the state capital in 1861 and workers experienced mechanical trauma.  Resource 

management curbed hydraulic mining and logging, which contributed to the floods and 

soil erosion of the region and moreover, it made economic sense to prolong what drove 

the economic boom.   

 Mexican environmental historian Emily Wakild draws attention to the 

recreational and cultural aspects of natural resource conservation in her study of the 20th-

century emerging national parks movement.  Porfirio Díaz viewed parks as a part of a 

larger effort to beautify the capital city.  Parks offered a social arena as well as a 

civilizing measure.  Modeled after Europe’s grand cities, recreational areas offered 

pleasure through leisure to those who could afford it.  As part of the Revolution, 

President Lázaro Cárdenas (1934-1940) established national parks in the country to 

protect resources from encroaching development, and to inspire the recreational appeal of 

the land.114  Likewise, cultural and economic values shaped the natural resource 

conservation efforts in Porfirian Zacatecas.   

 Municipal leaders in Zacatecas attempted to construct a potable water system as a 

“monument of progress.”115  They sought to reflect Porfirian values by controlling water 

in the city as they equated a flooded, disorderly city with the failure to meet the Porfirian 

standards set by la capital.  In Zacatecas, municipal government officials, as water and 

fuel become increasingly scarce, turned to implement resource management services.   

                                                
114 See Emily Wakild, Revolutionary Parks: Conservation, Social Justice, and Mexico’s National Parks 
(Tucson: University of Arizona Press, 2011). 
115 Claudia Agostoni, Monuments of Progress: Modernization and Public Health in Mexico City, 1876-
1910 (Boulder: University of Colorado Press, 2003), 41-43. 
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 Mining investors, like bankers and miners in California, required not only 

financial but also environmental resources in Zacatecas.  Lt. W.W. Mather wrote a 

thorough guide on mining and metallurgy in the 19th century, giving insight into the 

importance of water in the refining process.  He outlined the needs of mining ventures 

and what raw materials they required to thrive.  Mather, a West Point professor of 

Mineralogy and Geology, argued in 1833 that four things needed to be in the region in 

order to proceed with excavation.  First, he suggested that the nature of the ore be tested 

to determine its quality to demonstrate if the venture would prove profitable.116  

Zacatecas, in contrast to Potosí in South America, consistently had a better quality of ore 

despite producing the less from 1580-1750.117  Speculators encountered shabby ore veins 

on occasion, but generally, Zacatecas and its Bajío counterpart, Guanajuato, produced ore 

of good quality.  Second, Mather emphasized the facility of gathering or accessing 

shipments of lead and mercury.118  Miners and metallurgists often worked in remote areas 

that required regular shipments of supplies as well as raw materials.  As a result, miners 

relied on cart and mule transport for these minerals, especially if far from the city center.  

Third, the lieutenant professor added the need for plenty of fuel as crucial to any mining 

venture.119  Yet, he did not go on to specify or recommend the fuel best employed for 

mining.  Coal?  Wood?  In Zacatecas, speculators contended with little wood for fuel as 

400 years of mining had destroyed available fuel sources near the capital.  Nonetheless, 

                                                
116 Lt. W.W. Mather, “On the principles involved in the Reduction of Iron and Silver Ores, with a 
supplementary notice of some of the principal Silver Mines of Mexico and South America,” American 
Journal of Science 24:2 (January 3, 1833), 218. 
117 R.L. Garner, “Long-term Silver Mining Trends in Spanish America: a Comparative Analysis of Peru 
and Mexico,” The American Historical Review 93, no. 4 (1988): 898–935. 
118 Mather, 220. 
119 Ibid, 216. 
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farmers brought wood to the city to sell from the hinterlands as fuel.120  Mather described 

the use of cattle dung as fuel in his article, which miners may have considered if wood 

ever ran low.121  Fourth, he stipulated an abundant source of water.  Having a sufficient 

amount proved the most difficult as Zacatecas as rainfall dropped dramatically in the 

1890s.  Moreover, residents on the outskirts of the city flocked to springs near mines or in 

mines to collect their daily water.  While Mather may have outlined what a successful 

mining venture needed, miners in Zacatecas could not follow these suggestions as the 

1890s signaled a period of economic and environmental destitution.  

 Municipal officials faced an increasingly perilous situation as mining enterprises 

attempted to control bodies of water that contributed to the city residents’ wellbeing.  

Enrique Carrillo, the city engineer, penned an apprehensive letter to the Mining Council 

in October 1884.122  He nervously outlined how a local mining company sought to work a 

mine near one of the city’s principal drinking water springs.  As the city engineer, 

Carrillo would have been trained at either a university or an “Escuela de Minas,” such as 

the notable Escuela Práctica de Minería (est. 1854) in nearby Fresnillo, which trained 

industrial or mining engineers.123  He had the expertise to warn state officials of the 

impending crisis.  Benito Palacios previously filed a claim for the Isabélica neighborhood 

hill, which overlooked the spring-fed pond of La Encantada.  Locals flocked to this 

watering hole to fetch their daily buckets and to collect or participate in the daily chismes 

                                                
120 Outpost Diary, AHEZ, Fondo Ayuntamiento, Serie Comercio, Subserie Diario de Garitas (June 1886), 
Caja 6 (1880-1886), Exp. N/A. 
121 Mather, 219. 
122 Letter from Enrique Carrillo to Jefatura Política, 1884, AHEZ, Colección Jefatura Política de Zacatecas, 
Serie Correspondencia General, Caja 1 (1823-1899), Subserie Minería, Exp. N/A. 
123 Santiago Ramírez, Datos para la historia del Colegio de Minería (México, D.F.: Impresa del Gobierno 
Federal, 1890), 373; Luz Fernanda Azuela, “La geología en la formación de los ingenieros mexicanos del 
siglo XIX,” in Formación de ingenieros en el México del siglo XIX, ed. María de la Paz Ramos Lara and 
Rigoberto Rodríguez Benítez (México, D.F.: Universidad Autónoma de México, 2007), 101. 
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that characterized public areas.  Palacios and his workers mined the hill and eventually 

hit freshwater.  Soon, they pumped the water out of the underground reservoir to keep the 

water low. Consequently, locals saw the water levels in the pond drop.  Palacios, 

cognizant of the danger of tapping the city’s water supply, willingly withdrew from the 

site and sealed the mine.  Carrillo wisely did not take an accusatory tone, but did point 

out the city’s culpability in the matter: Mining Council officials knew of mining in the 

area, but kept quiet and allowed excavation to proceed in the vicinity of La Encantada.  

With the public voicing concern and the withdrawal of Palacios from the site, the city 

recognized its mistake and intervened as a late admission of guilt.124  The city engineer 

prefaced his letter by reminding the Council of this episode to beseech them to prevent 

any new claims to the site.  Refugio Contreras had come forward and declared the site 

abandoned, giving him an opportunity to purchase it.125  Carrillo, in his efforts to curtail 

further denuncios of the mine, circumvented the city and asked for a declaration from the 

state legislature prohibiting mining around the pond.  Since the Mining Council did not 

issue a petition to the State Congress and Carrillo’s suggestion never gained momentum, 

La Encantada continued to be a point of contention between residents and miners.  

 Carrillo and his request came at a tense time for the Mining Council.  President 

Manuel González had signed the national Mining Code of 1884 and cities scrambled to 

prepare for its implementation.  Municipalities attempted to protect their water sources or 

to reassure their public that they would continue to have access to wells, ponds, and small 

reservoirs called presas.  Mining investors felt a renewed sense of confidence in 

                                                
124 Letter from Carrillo to Jefatura Política, 1884, AHEZ, Colección Jefatura Política de Zacatecas, Serie 
Correspondencia General, Caja 1 (1823-1899), Subserie Minería, Exp. N/A. 
125 Anonymous letter to Jefatura Política, 30 Oct. 1884, AHEZ, Colección Jefatura Política de Zacatecas, 
Serie Correspondencia General, Caja 1 (1823-1899), Subserie Minería, Exp. N/A. 
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exploring minerals with the passing of the Code.  Not only would they be given the 

mineral rights to previously unexcavated regions, but also they would receive rights to 

water sources, a crucial element in mining and refining.  Carrillo also demonstrated the 

public objection of the violation of the social contract.  Indeed, he questioned the 

municipal officials’ hesitation to intervene and to overturn the mining claim, especially 

when it threatened the public water supply.  The stalwart Council members faced a 

question of loyalties: would they be a roadblock to wealth and progress or would they 

fulfill locals’ wishes to have access to water?  Locals had something else to gain with the 

preservation of La Encantada.  The pond provided affordable water to the southern part 

of the city and a hub of communal activity.  Gossip, business deals, and flirtations flitted 

around the pond and social interactions dominated its shores.  The disappearing water 

levels would have muddied locals’ opinions of the Mining Council and clouded 

community-building activities.  Nonetheless, officials did little.  Refugio Contreras and 

his workers did not proceed with their claim, avoiding further tension and conflict with 

the public.   

 Mine operators on occasion expressed a willingness to contribute to residents’ 

water supply out of concern for social welfare.  Pedro Gutiérrez notified the Abasto de 

Aguas of a recent discovery on his land east of the city in June 1893.126  He offered 

access to a self-replenishing spring in his mine with the clear intent of signing a contract 

with the city.  The spring’s location suggested an ample water supply that had 70-80 

meters of depth.127  Gutiérrez and his workers had attempted to drain the water using a 

                                                
126 Letter from Pedro Gutiérrez to Jefatura Política, 13 June 1893, AHEZ, Colección Jefatura Política de 
Zacatecas, Serie Correspondencia General, Caja 1, Subserie Abasto de Agua, Exp. N/A. 
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horse-powered hoist, or malacate, but could not lower the water by even a meter.128  He 

even offered to supply the malacate and to rotate the four horse positions with others in 

his forty-head herd.  Despite his generous offer to contribute to the water supply, the city 

did not contract him as purveyor of water.   

 Miners at times demonstrated moral responsibility in their negociaciones with 

regard to the health of the city.  In 1899, I.F.E. Cordary alerted the Mining Council that 

he intended to drain brackish waters from his six mines into pluviales.129  These rainwater 

collections provided fresh water for residents in the region.  Cordary did not say whether 

these waters’ brininess came from the refining process, or from naturally occurring 

phenomenon underground.  Miners and metallurgists added salt agents in the patio 

amalgamation method as well as in the flotation method.  Carrying lead, zinc, or mercury, 

this brackish runoff would have proven toxic.  While the city’s response (if any) did not 

appear in the file, Cordary underscored the expectation that the briny water would wash 

away eventually and the inconvenience to city residents would be momentary if any.  

Moreover, by this time, the city had a more reliable water source through fountains, even 

though springs such as La Encantada remained in use.  

 Carrillo and Gutiérrez represented the growing concern for the dire situation with 

water during this time.  From 1890-1899, residents’ options for drinking water had begun 

to deteriorate under increased mining and a persistent drought.  Municipal council 

members became vigilant of water consumption and asked locals to draw water from La 

Encantada and nearby wells, but remained hesitant to confront mining interests.  The dry 

weather and low water levels meanwhile posed a public health risk to all.  Both men 

                                                
128 Ibid. 
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expressed their concern for the growing scarcity by making suggestions in their own 

ways.  Carrillo, as a citizen, wrote a letter of objection while Gutiérrez sought to 

ameliorate the situation by offering his services, albeit at a price.  Cordary, on the 

contrary, disposed of the aguas saladas near public drinking water, warning the city only 

as a courtesy. Indeed, Cordary distinguished the briny suds from the public drinking 

water, suggesting potentially the divide between “good” and “bad” water.  This gulf came 

down to human consumption.  Responsible citizens drank “good” water and “bad” water 

spawned illness, destruction, and failed to satisfy parched throats.  Porfirian científicos 

echoed these sentiments when they outlined the water projects in the national capital.  

They emphasized how controlling water exemplified an orderly nation.130  Water 

management reflected Porfirian progress as the capital city saw drainage and sewage 

projects to control and limit the force of unsuitable deluges.131  

 Yet, what if a city did not have water?  Or if its availability varied wildly from 

floods to droughts as in Zacatecas?  Did drought halt progress? City officials in the face 

of the drought and dropping water levels funded public works and closely monitored 

wells.  Residents in Zacatecas complained of frequent flooding in their neighborhoods, 

lacing their protests with doubts of the municipal government’s intentions to help 

maintain public health.  The projects had a public health and water conservation intention 

that attempted to hit two birds with one Porfirian stone.   Ironically, municipal officials 

felt motivated by the torrential rains that inundated the city seasonally.  They initiated 

public works to provide potable water and began with an attempt to control or limit the 

flow from the mountains.  They attempted to control water in a difficult setting: a city 
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with steep, cobblestone streets that scaled the cerros.  The incline illustrated the rugged 

terrain of the city, and turned the run-off from the hillsides and streets into a torrent of 

debris, filth, and mud during the rainy season.  Tomás Lorck asked that the city finish a 

half-hearted project on a neighboring street near his home in July 1884.132  Municipal 

officials had funded a drain project in 1861 and had hoped to create a network of spouts 

that fed smaller branches into it.  They did not complete the principal drain near Lorck’s 

house.133  The city, recognizing its past faults, urged the completion of this drain the 

following month under the supervision of city engineer, Enrique Carrillo.  Carrillo, who 

had cautioned the city about mining near drinking water source La Encantada earlier in 

the year, now supervised this project’s completion. The year that the initial project had 

commenced suggested a hastily halted project due to political and military action in the 

Reform War or the French Intervention.  Moreover, cholera remained present in the city 

during that year, hinting at a possibly rushed project.  

 Similarly, María del Refugio Lamadrid de Mourell alerted officials in November 

1884 to the deluge that swept down her street with each heavy rainfall.  Identifying 

herself as “a widow and a property owner,” she enumerated her properties that lined 

Calle San Roque.134  She described the torrential currents that rushed down the Cerro 

Grillo and into her neighborhood.  The pluviales would rise almost to the doors and wash 

away part of the adobe bricks that created the façade of the building.  She suggested that 

these insalubrious conditions brought illness to the neighborhood not to mention the 

possibility of damage to her property.  Carrillo, once again, received notice to monitor the 
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situation during the next rainfall.135  Lorck and the widow Lamadrid de Mourell 

experienced one extreme of rainfall in the city in 1884 with torrential rains and flash 

floods.  Indeed, as photographer William Henry Jackson captured (Figure 2), many of the 

streets in Zacatecas remained unpaved.  

 

Figure 2.  The aqueduct in Zacatecas.  Note the erosion, the puddles, and the low steps in 
house entryways.  From William Henry Jackson (1843-1942) in Detroit Publishing 
Company Collection, Library of Congress, Prints and Photographs Division. 
 

Marking the middle of the way, the U.S. photographer captured the evidence of a fresh 

rain.  Lines in the soil illustrate the force and direction of the water as it headed towards 

the aqueduct.  Ironically, as the stone structure represents one straight, unwavering path 

of water, the street below denotes quite the opposite.  Pedestrians and neighborhoods 

sloughed through mud and run-off during rainy seasons as complaints flooded municipal 
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offices.  Moreover, the encroachment of outside filth on the home had social 

implications.  Residents tracked in the outside dirt, which polluted not only floors, but 

also the respectability of the tenants—an honorable house went hand-in-hand with 

cleanliness.   

 Seven years later the city faced its worst fears as rainfall dropped drastically and 

wells began drying up.  Engineer Rosa Aparicio drew the municipal government a table 

on water levels in each of the city’s springs and dams on April 30, 1891.136  Aparicio 

warned that the output levels in the La Encantada spring had dropped to 25 cm while La 

Reforma spring remained fairly strong at 3m50cm.137  Meanwhile, the small reservoirs 

served as an unlikely source of water as Presa Los Olivos and Presa García de la Cadena 

dropped, as the engineer put it, to insignificant levels.138  In addition, Presa San Bernabé 

held a depth of 3m25cm and Presa Tenorio a solid 50 m.  Despite these latter two presas, 

Aparicio warned that collectively all the sources failed to meet the need of the city.  

Luckily, fountains remained in good state and workers had begun to expand the pond of 

La Encantada while the water remained low.139  Yet, the anxiety only increased as the 

drought continued for the next two years.   

 By October 1891, city officials saw water rise slightly, but encountered a 

dysfunctional drain system.  Industrial waste frequently drifted into the drains from 

makeshift workshops in homes or from run-off that sloughed off the mountainside.  Tirso 

Arteaga accused his neighbor, Señor Labat, of dumping waste from his home-based 
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match factory into his house drain.140  He complained that the waste mingled with the 

drain’s water and spawned a smell that filled the neighborhood.  Moreover, the spout 

created a mist that wafted into homes, collecting in malodorous water droplets that clung 

to tile floors, windows, and walls.141  Due to the heavy, persistent mist, tenants frequently 

abandoned their tenements in the neighborhood and left while property owners rented out 

their houses rather than live in them.   

 City officials issued only a warning to the owner and tenant.  The indiscriminate 

disposal of waste and the unreliable climate further contributed to the city’s water 

management woes.  Wastewater represented water unfit for consumption, and therefore, 

not belonging near the populace, as the vecinos, or locals in Calle San Francisco insisted.  

Two years later, neighbors on Calle San Francisco petitioned the city on March 4, 1893 

to fix their street.142  As in the case of the widow Lamadrid de Mourell, the street became 

a torrent of water during the rainy season.  As the water climbed the doorsteps, the 

current covered water drains with debris, further clogging the street.  The nineteen 

neighbors asked the city to fix the drains for public health and safety.143 

 Residents had grown increasingly frustrated with the city’s halting start in 

installing a water management system that controlled run-off and preserved drinking 

water.  Residents once again compelled city officials to control the “bad” water that 

inundated their neighborhoods.  While every resident had an opportunity to bring his or 

her complaints to the municipal government, certain citizens, if they owned a business or 
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lived closer to el centro of the city, received a quicker response.  They insisted the 

municipal government limit the infiltration of these insalubrious, torrential currents 

through their neighborhoods.  Their barrio’s cleanliness reflected the state of their homes, 

their health, and in turn, their morality.144  They believed the water and the city 

government’s inability to control it constituted an affront to their character.  As in the 

case of Señor Arteaga, the unclean odor or moisture or both that seeped into homes and 

brought the public filth into the private sphere, equalizing and dirtying all homes 

regardless of class. 

 Vecinos and city officials both recognized that run-off had to be kept separate 

from the agua buena consumed by the public.  They had witnessed the devastation of 

cholera in earlier decades.  In addition, they attributed miasmas to water-borne maladies 

as well.  Thus, they sought to impose drains and a wastewater system to control these 

torrents.  By defining torrential rains, miasmas, and wastewater as unhealthy, locals 

attempted to classify what they could not control.  A distribution system of potable water 

granted some degree of containment and separation.  Moreover, plentiful drinking water 

offered a picture of public health that represented a salubrious, ordered state. 

 As the city attempted to contain and to limit these torrents, municipal officials and 

the abasto de agua sought to provide potable water to the population through a series of 

projects.  Beginning in the 1880s, residents on the outskirts of the capital saw an 

encroachment of the municipal domain on their water sources.  Ignacio Bermiso, a 

landowner from the neighboring city of Guadalupe, reported that city engineers had 

introduced a water filter to the small presa bordering his land without his permission in 
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July 1886.145  In an attempt to secure water for the population, city officials intervened 

into private property and, perhaps more provocative still after the Mining Code of 1884, 

mining land as well.  Sharing the presa with Bermiso, mining operators from Mina “San 

Clemente” and from the refining hacienda “Mercedes” also noted that city officials also 

ignored them in the quest for water access.  Bermiso cited an old claim, one he had made 

for the water early in 1882 to clarify ownership with the city, which had been neglected.  

Now, he argued that the city’s water filter had become clogged and blocked, causing the 

blocked-up water to overflow its banks.146  Houses had toppled and been carried away by 

the water and current.147  Calling for a solution to the overwhelmed filter, Bermiso 

concluded that the run-off endangered public health.148  The Bermiso letter perhaps did 

not provoke any anxiety from the city government regarding water control since he 

referred to land and water outside the city.  Neither did the letter from Juan Pablo 

Martínez, who asked that his rent be lowered for the wells on the slope of the famous La 

Bufa hill that towered over the city.149  Water board officials quickly approved the 

measure, indicating a plentiful supply of the resource.   

 Yet, city officials and the water board changed their tone just two short years 

later.  Miguel A. Rico, under the direction of the municipal government, tracked and 

mapped the aquifer that rested under the city streets.  City officials sought to reach the 

aquifer through a pipe and pump system from the city’s La Alameda plaza in an act of 
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desperation.150  Farmers and cattle ranchers warily noted that rainfall had begun to drop.  

The harvest and cattle fodder remained intricately tied to rivers and streams as well as 

springs that burst through the ground.  Yet, in the city, engineers’ attempt to reach the 

aquifer and build a fountain around the pump sought to provide water at a more central 

location for the public.  Until this point, they had relied on the locals walking to presas 

for water, or hiring someone to fetch water for them.  Suddenly, they suggested that 

potable water could be provided to the capital—if they, of course, found the right person 

to construct the system. 

 Enrique Carrillo, the city engineer, faced the task of hiring a company with a crew 

adept enough to establish fountains, neighborhood drains, and pumps to bring water into 

the city.  He screened various companies, but agreements repeatedly fell through over 

money, materials, or contracts.  First, George “Jorge” Berliner made an offer to 

implement the water distribution system in January 1889.151  Berliner, a self-proclaimed 

mining expert, traveled to Zacatecas from San Francisco, California in search of new 

investments.  He proposed a system that would send 500,000 gallons a day to various 

fountains in a city of 36,000.152  In addition, the project would steer storm water and 

sewage away from the city.  Of course, this system came with a hefty 50-year note of 

$833.33 a year, not including maintenance fees.  Municipal leaders turned him down.153  

Berliner moved on to other investment sites, spending the next six years traveling the 

country.  He departed Mexico in the most tragic way: in a box.  Fascinated by 

                                                
150 Map and plans from Rico, 26 May 1888, AHEZ, Fondo Jefatura Polítca de Zacatecas, Serie 
Correspondencia General, Subserie Abasto de Agua, Caja 1, Exp. N/A. 
151 Letter from Berliner to city mayor, Jan. 1889, AHEZ, Fondo Ayuntamiento, Serie Abasto de Agua, Exp. 
76. 
152 Ibid. 
153 Ibid.  
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technology, he had wandered, against advice from companions, into the engine carriage 

of a train traveling between Veracruz and Puebla to observe the steam engine at work.154  

He died after four days of suffering scalding burns when the train derailed.   

 Just a few months after Berliner, Luis and Guillermo Liebes lobbied for the city’s 

water distribution contract.  The brothers offered a 30-year note on a system that would 

also disperse 500,000 gallons.  Yet, they offered a nationalistic guarantee: the company 

would always be Mexican even if foreign members sat on their company board.155  On 

the heels of the Mining Code of 1884, city governments found foreign enterprises 

encroaching into municipal affairs.  Moreover, foreign businessmen presented a fleeting 

interest in local affairs and did not have personal vested interest in long-term city 

projects, such as potable water in houses.  The brothers Liebes included this clause as a 

way to calm city nerves that might hesitate in signing a contract with a foreign party.  

While this statement steadied some, the Liebes included an eyebrow-raising clause in 

their contract: they requested from the city a guarantee that the company would remain 

protected in the event of rebellion, acts of sedition, or political turmoil.156  Did this 

inclusion hint at larger problems in the region?  Zacatecas state government officials had 

attempted to secede in 1835, but tensions had calmed significantly.  Had the Liebes 

received threats?  While their motive remained unclear, Berliner, a foreigner, had not 

requested such a clause and nor would other contract submissions.  The Liebes perhaps 

acted under pressure from foreign investors in his company as well.  Nonetheless, 

Carrillo, city officials, and the brothers quibbled back and forth over the details of the 

                                                
154 “Railroad Notes,” Arizona Weekly Citizen, Vol. 24, No. 10 (September 23, 1895); “A Big Insurance 
Verdict,” San Francisco Call, Vol. 84, No. 92 (August 31, 1898). 
155 Contract between Liebes and city mayor, 1889, AHEZ, Fondo Ayuntamiento, Serie Abasto de Agua, 
Exp. 77. 
156 Ibid. 
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contract, delaying the project for months.157  Moreover, the Liebes took several months to 

present schematics for the project as Councilman Velasco pointed out.158  The brothers 

only responded by stating that the presas burst their banks slowing them down, but 

demonstrating the need for their project.159  By December, they had lost the contract, 

despite Guillermo’s individual efforts to petition for the project.160   

 Carrillo continued the search for engineers to install the city’s water distribution 

system in 1891.  Enrique Rougroy and José Fischweiler, two engineers from the state of 

Mexico, sought and earned the contract in November 1890.161  By April 1891, they 

contacted the city again only as a congratulatory letter stating their excitement for the 

project and touting their credentials as “specialist engineers” and “specialists in hydraulic 

material,” having received their training in Europe without specifying the institution.162  

Their meandering and sycophantic communiqués to the city asamblea suggested a 

sluggish pace as the city attempted to control frequent inundations and to grant the 

population access to potable water.  Their contract had come in the wake of a drought 

that moved through the region.  J. Rosa Aparicio, the water supervisor of various sources 

around the city, presented his weekly measuring for the week of March 2, 1891, hinting 

at a growing disaster.163  He offered a dire picture just three days later.  As Table 1 

                                                
157 Various versions of contracts, 1889, AHEZ, Fondo Ayuntamiento, Serie Abasto de Agua, Caja 1, Exps. 
78, 80-82. 
158 Memorandum, 1889, AHEZ, Fondo Ayuntamiento, Serie Abasto de Agua, Caja 1, Exp. 84. 
159 Memorandum, AHEZ, Fondo Ayuntamiento, Serie Abasto de Agua, Caja 1, Exp. 84. 
160 Letter from Guillermo to city mayor, 1889, AHEZ, Fondo Ayuntamiento, Serie Obras Públicas, Caja 3 
(1849-1899), Exp. N/A. 
161 AHEZ, Fondo Ayuntamiento, Serie Abasto de Agua, Caja 1, Exp. 87. 
162 Letter from Rougroy and Fischweiler to Jefatura Política, April 1891, AHEZ, Fondo Jefatura Política, 
Serie Correspondencia General, Subserie Obras Públicas, Caja 2 (1876-1893), Exp. N/A. 
163 Report from Rosa Aparicio, 2 March 1891, AHEZ, Fondo Jefatura Política de Zacatecas, Serie 
Correspondencia General, Subserie Abasto de Agua, Caja 1, Exp. N/A. 



	  

 74 

indicates below, water levels had begun to fall in a dry, cold spring, which left little for 

the planting season ahead. 

 As the most popular and nearest source of water, La Encantada proved 

particularly worrisome, as its spring did not replace the water as quickly as San Bernabé 

did (Table 1).  While El Tenorio held steady, residents in the city center found it difficult 

to climb the rugged terrain to reach this northern spillway.  Thus, Carrillo watched with 

growing alarm as the spring’s levels dropped at La Encantada, 

 Water Measurements By Date (1891) 
 March 2 March 5 March 9 March 16 Aug 31 
Bodies of Water      
La Encantada 2.80 meters 2.80 meters 2.80 meters 3.0 meters .30 meters 
La Reforma 6.5 meters 6.0 meters 6.0 meters 6.0 meters 19 meters 
San Bernabé Presa 6 meters 5.5 meters 6 meters 5.5 meters 6 meters 
El Tenorio 2.5 meters 2.5 meters 2.5 meters 2.5 meters 3.5 meters 
García de la Cadena n/a n/a n/a n/a 5.5 meters 
Table 1. Water leavel measurements in various water sources near the city for 1891.  
Source: AHEZ, Jefatura Política de Zacatecas, Serie Correspondencia General, Subserie 
Abasto  de Agua, Caja 1, Exp. N/A.; August 31 data from AHEZ, Fondo Ayuntamiento, 
Serie Abasto de Agua, Caja 1, Exp. 91. 
 

and without fresh rain to contribute to the spring waters, he welcomed the decision to 

select Rougroy and Fischweiler’s contract on March 6, 1891.  Furthermore, Carrillo and 

the municipal government decided to halt any contracts previously made to dig wells 

around the city.  Initially signed in 1889, Juan Pablo Martínez drew plans to drill 20-25 

wells that tapped into the ancient aquifer deep under the city.  Many wells would skirt the 

city’s hills as many of those on La Bufa already did and serve as sources of water for 

residents.  Upon the confirmation of the Rougroy and Fischweiler contract, Carrillo 

placed the well contract on hold.  Municipal leaders felt pressured to secure a contract 

after having received serious news of the water levels in city sources.   
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 Despite the optimistic outlook, city officials saw their hopes and plans dashed 

once again by the end of the year.  Water levels bottomed out at La Encantada by late 

August (Table 1), but almost breached the banks at La Reforma.164  The disparity in 

water distribution among the sites concerned them; they hoped to disperse water among 

fountains through the potable water contract.  Yet, Carrillo and others unfortunately saw 

the contract with Rougroy and Fischweiler fall through.  Their desperation and 

disappointment grew with every passing day.  Then, in 1892, Yripio Valdez took 

Aparicio’s post to supervise the water levels, and took a step towards 

Water Measurements by Date (1892) 
Bodies of Water April 30 

La Encantada n/a 
La Reforma 1.12 m 
El Tenorio dry 

San Bernabé Presa dry 
Los Olivos dry 

García de la Cadena dry 
Table 2. Water leavel measurements in various water sources near the city for 1892.  
Source: AHEZ, Fondo Jefatura Política de Zacatecas, Serie Abasto de Agua, Caja 1, Exp. 
N/A.   
 
identifying the problems.  He again measured water levels, but also considered the 

importance of the machinery used to pump water out of the spring or presa.  Previously, 

locals relied on the use of a malacate, or a horse-drawn wheel, to feed a pool.  

Nonetheless, Valdez painted a bleak picture with his measurements as noted in Table 2 

above.  He attempted to reassure his colleagues by emphasizing deposits in wells, 

springs, pilas, and wall fountains remained in good state.   

 By July and August, Valdez and Lorenzo Floressi, the new city engineer, agreed 

to open the presa, La Filarmónica, to the public.  They posted the announcement and 

                                                
164 Water report, 1891, AHEZ, Fondo Ayuntamiento, Serie Abasto de Agua, Caja 1, Exp. 91. 
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called for women and men to have access at different points in the day.  Women would 

be allowed to draw water from La Filarmónica from 10 a.m. to 1 p.m.  Men accessed the 

water from 2 p.m. to 6 p.m. while aguadores, or water couriers, would have free run of 

La Reforma for their daily services.165  They correctly anticipated that this arrangement 

would remain in place into the following year.  The gender distinction arguably came 

from the city’s desire to keep escándalos to the minimum, by keeping the sexes separate 

and reducing loitering.  Moreover, as the drought progressed, La Filarmónica visitors 

grew increasingly protective of the resource.  They quarreled over their places in line and 

complained when someone carried several containers.  In one instance, Floressi described 

how the women took 2-3 containers with them and lined them up in the queue as if to 

suggest that other women owned those containers.166  They then quickly slipped back and 

forth between the water and their containers.  Before anyone could complain, they had 

filled their containers with water for the next couple of days.  Because the line grew over 

the course of the day, many women towards the end left with empty containers. 

 The women who queued for access to water illustrated the competition for the 

resource as well as the increasingly dire situation.  Many took more than their daily ration 

of water.  They hoarded it as the prospect of no access loomed.  In gathering more water 

than necessary for the day, they limited the amount others could receive and added to 

their supply.  Perhaps, they staunchly refused to curb water use during the drought, or, 

more than likely, Floressi and city leaders failed to recognize the average amount of 

water used by households in the city.  He wrote in a letter on August 4, 1893 during a 

drought, that vegetable gardens, parched lips, and thirsty animals required water in 

                                                
165 Circular, AMdeZac, Fondo Jefatura Política, Serie Impresos, Caja 1 (1853-1898), Exp. 36.   
166 Letter from Floressi to Jefatura Política, 4 Aug 1893, AHEZ, Fondo Jefatura Política de Zacatecas, Serie 
Correspondencia General, Subserie Abasto de Agua, Caja 1, Exp. N/A. 
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addition to that consumed by human households.167  Families continually faced an 

alarming lack of water.  As Table 2 indicated, the presas had run dry just a year before 

and La Filarmónica now gave life to the residents.   

 City leaders now faced increased pressure to seek a contract for the installation of 

potable water.  In September 1893, a month later, members of the Jefatura Política signed 

a contract with engineers of the Read and Campbell Limited Company.  The British 

company held the first patent on a water-based, pressurized fire extinguisher, but worked 

with cities to install and to maintain pipe systems.168  In Zacatecas, engineers installed 

five pumps at La Encantada, La Reforma, and El Progreso presas to replace the horse-

drawn hoist, which had been used to feed a collecting pool.169  Engineers with the 

company supervised the new pumps as well as over 2,000 meters of four-inch iron pipe 

for the price of $23,502.00.170  City leaders had implemented new taxes to fund this 

project and underscored that unemployed miners now had an opportunity to earn an 

income.171  With a projected output at each pump of at least 10,000 gallons a day, city 

leaders finally had a contract to bring potable water into neighborhoods.  While the 

contract remained stable, the funds did not.  Ramiro J. Elorduy, the jefe político, 

announced in April 1894 that public donations would be needed to complete the project 

at the fountains in Plazas Tacuba and San Juan de Dios.172  Elorduy, engineer Valdez, and 

Read and Campbell eventually saw the completion of the project later that same year.   

                                                
167 Letter from Floressi to Jefatura Política, 4 Aug. 1893, AHEZ, Fondo Jefatura Política de Zacatecas, 
Serie Correspondencia General, Subserie Abasto de Agua, Caja 1, Exp. N/A. 
168 Letter from Read and Campbell to Jefatura Política, Sept. 1893, AHEZ, Fondo Jefatura Política de 
Zacatecas, Serie Correspondencia General, Subserie Abasto de Agua, Caja 1, Exp. N/A.   
169 Ibid. 
170 Ibid. 
171 Ibid. 
172 Circular, AMdeZac, Fondo Jefatura Política, Serie Impresos, Caja 1 (1853-1898), Exp. 44. 
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Figure 3. Water vendors in the streets of Zacatecas.  From John L. Stoddard, The Rhine, 
Belgium, Holland, and Mexico, 249. 
	  

 Contending with water hoarding, aguadores continued to offer their services, 

despite the staggering drought.  John L. Stoddard, the U.S. travel writer, observed that 

these couriers toted water for domestic use on their backs (Figure 3), recalling that they 

resembled Italian organ-grinders with shoulder straps to the tanks. Their services came 

with a premium as they sold it for as much as two cents a gallon.173  Stoddard commented 

on the scarcity of water, but also the economy that relied on it, particularly among the 

                                                
173 John L. Stoddard, The Rhine, Belgium, Holland, Mexico, vol. VII of John L. Stoddard’s Lectures: 
illustrated and embellished with the views of the world’s famous places and people, being the identical 
discourses delivered during the past eighteen years under the title of the Stoddard Lectures (Boston: Blach 
Brothers Company, 1898), 249. 
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aguadores.  Since the city did not have a consistent source of water nor a method of 

distribution, the vendors continued to find customers.  The travel writer also raised the 

question of bathing practices as a result of the shortages. The writer commented that 

residents had neither “reminiscence [n]or an aspiration” of a bath.”174  In his haughty 

tone, he underscored the distinction in bathing practices, which highlighted his claim to 

cleanliness and modern concepts of hygiene. 

 Despite their successes in seeing the potable water project come to fruition, 

Elorduy and Valdez faced additional challenges from the start. Water quality, employee 

behavior, and persistent drought undercut the new system’s practicality.  First, A. Romo 

Vega tested the water quality of three local watering holes to see if they had potential as 

potable drinking sources in June 1893.175  City leaders had asked him to test water 

labeled “No. 4” and to compare it against samples from La Nevada and San Martín 

presas.  The latter two proved to be “harder” water for drinking, implying greater 

concentration of calcium and magnesium.176  Notably, Romo Vega only tested the 

chemical make-up of the water.  By contrast, Lorenzo Villaseñor, the city engineer, tested 

the taste, smell, and chemistry of the sample given to him in February 1894.  He wrote 

that the sample had no smell, no gas taste, and otherwise proved to be clean of 

particles.177  Upon closer examination, he cautioned that the high calcium and magnesium 

sulfates could prove detrimental to public health, just as Romo Vega had.178   

                                                
174 Ibid, 249-250. 
175 Water test results, June 1893, AHEZ, Fondo Jefatura Política, Serie Correspondencia General, Subserie 
Abasto de Agua, Caja 1, Exp. N/A. 
176 Ibid.  
177 Water test results, Feb. 1894, AHEZ, Fondo Jefatura Política, Serie Correspondencia General, Subserie 
Abasto de Agua, Caja 1, Exp. N/A.  
178 Ibid. 
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 Second, employees threatened the success of the potable water system through 

inexperience and impatience.  Jefe Político Elorduy received a shock when Pascual 

López Velarde notified him that his own employee had reduced significantly the flow in 

the newly installed fountains in June 1894.  The engineer opened the floodgates to fill the 

channel that carried the water to fountains.  Unfortunately, the channel proved too small 

for the torrent of water and much of the presa emptied into a creek below.179  Elorduy 

quickly terminated the employee.  The incident demonstrated the frustration with water 

distribution and how haste to provide the resource at times failed to consider the longer-

term consequences.  

 Lastly, Elorduy saw the massive project to bring water into the city stumble 

considerably in its early years because it continued to rely on rain-fed presas.  When the 

rain stopped, the presa levels dropped.  Residents then returned to the fountains as a last 

resort.  He curbed his enthusiasm when the drought continued, but it returned the 

following year in 1896.  Farmers and ranchers watched crestfallen as spring showers 

failed to arrive in February and March for planting.  Consequently, Lorenzo Villaseñor 

courted local businessmen to donate to the city’s scheme.  He appealed for donations in 

order to arrange a sixteen-car train shipment of water, or 15,000 “liquid pounds,” every 

day for five months, or until the seasonal rains returned.180  Indeed, this project seemed 

extreme and an abuse of resources from elsewhere.  Records did not indicate the source 

of the water.181   

                                                
179 Ibid. 
180 Letter from Villaseñor to the Jefatura Política, 1896, AHEZ, Fondo Jefatura Política, Serie 
Correspondencia General, Subserie Abasto de Agua, Exp. N/A. 
181 Ibid. 
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 City officials illustrated resource management that, while well-intentioned, did 

not always result from good judgment.  The race to provide potable water demonstrated 

the pressures of public health and Porfirian demands.  Public health served as a marker of 

a stable society.  If the populace demonstrated healthy habits and living conditions, the 

country as a body palpitated with salubrious soundness.  Porfirio Díaz implemented 

reforms to the water system in Mexico City and constructed new hospitals in order to 

reflect the new example of cleanliness set by European cities.  Díaz ordered the digging 

of the Grand Canal in Mexico City to remove the growing metropolis’s waste out to the 

countryside and eventually, the Gulf of Mexico.182  The “bad” water carried the social 

detritus of the scavengers, ills, and irreparable circles of society that polluted the airs of 

the robust, well-to-do.  Moreover, the President ordered the last traces of Lake Texcoco, 

the body of water that had held the pre-Columbian center of Tenochtitlan, the ancient 

Mexica city, drained for the sake of agricultural production.183  In public health, Díaz 

famously built mental health institutions, or manicomios.  Constructed in almost palatial 

architecture, the buildings represented the containment of the ill-adapted, maligned 

sectors that threatened the stability and balance of Porfirian Mexico.  Doctors and nurses 

assisted many patients who complained that life in the city incited anxiety and fear.184  

Containment, separation, and isolation characterized the Porfirian approach to large 

swaths of society.   

                                                
182 Agostoni, 116-118; Joel Simon, “The Sinking City,” in The Mexico Reader: History, Culture, Politics 
(Durham: Duke University Press, 2002), 525-526. 
183 Alejandro Tortolero Villaseñor, “Transforming the Central Mexican Waterscape,” in Territories, 
Commodities and Knowledges: Latin America Environmental History in the Nineteenth and Twentieth 
Centuries, ed. Christian Brannstrom (London: Institute for the Study of the Americas, 2004), 125-126. 
184 See Elisa Speckman Guerra, "La elite porfiriana y su visión de la criminalidad", en Elisa Speckman 
Guerra, Crimen y castigo. Legislación penal, interpretaciones de la criminalidad y administración de 
justicia (Ciudad de México, 1872-1910) (México, D.F.: Instituto de Investigaciones Históricas, 2001),71–
114; Andrés Ríos Molina, Memorias de un loco anormal: el caso de Goyo Cárdenas (México, D.F.: 
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 Likewise, water became a metaphor for the larger country.  Clean water could be 

rejuvenating and invigorating while baleful streams could crumble the country’s 

reputation.  Zacatecas had remained distant and isolated during this time.  Capitalinos 

and foreign investors must have viewed the city as a site of extraction—exploitation of 

precious metals, resources, and fleeting wealth—and not one of personal investment.  

Thus, Elorduy and his government represented significant social, political, and economic 

investment in the city of Zacatecas.  Together, they hoped that the potable water system 

signaled a new chapter for the city’s public health.  Cholera, torrential rains, and drought 

had rocked their water security and this elaborate, painstaking plan offered new hope.  

Despite their intentions, they saw the drought continue with sporadic torrential rains in 

the last years of the nineteenth century.   

 Residents in Zacatecas soon recognized that the lack of tree and plant cover  

contributed to the drought.  Municipal government officials issued a series of social 

programs in January 1897.  They ordered mining companies, beneficiating haciendas, 

and ranches to plant trees in an effort to prevent erosion, to rehabilitate the lack of forests, 

and to recuperate the number of trees lost to drought.185  Donaciano Hurtado, the local 

political party leader, supervised this effort, but saw it quickly fade.  Hurtado and other 

municipal officials failed to check the progress of the tree-planting efforts.  Most mining 

companies and haciendas simply dismissed these orders in apathy.  The slow-pace of 

planting continued until 1906 when Eduardo Pankhurst supported the planting of trees in 

agricultural and industrial settings to combat drought and to beautify the landscape.186   

                                                
185 Survey on Trees, Jan. 1897, AMdeZac, Fondo Jefatura Política de Zacatecas, Serie Estadísticas, Caja 8 
(1908), Exp. 5.   
186 Survey on Trees, Jan. 1897, AMdeZac, Fondo Jefatura Política de Zacatecas, Serie Estadísticas, Caja 8 
(1908), Exp. 5; AMdeZac, Fondo Jefatura Política de Zacatecas, Serie Estadísticas, Caja 13 (1908), Exp. 6.  
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 After roughly 400 years of mining, zacatecanos did not have much firewood or 

forests.  The constant collection and burning of firewood in beneficiating or foundries as 

well as locals’ daily use leveled forests and limited charcoal availability.  Nonetheless, 

supervisors at the outpost monitored the importation of goods and began to penalize local 

farmers and merchants who brought greenwood with roots into the city.187  Supervisors 

watched in 1881 for the thin, young roots that indicated an early harvest of the firewood 

and a potential smoking hazard with the burning of greenwood in the city.  The clamor 

for firewood in mining and domestic use forced merchants and enterprising farmers to 

halt the trade and sale of young trees with roots, illustrating not only the local 

government’s desires to let those trees mature but also to encourage conservation of 

resources.   

 As local sources of water and wood fuel declined, business owners in the city also 

witnessed a reduction in their own critical resource, the number of customers.  

Zacatecanos watched helplessly as the drought compounded the inopportune monetary 

crisis that affected the mining industry and the nation’s economy.  They witnessed 

firsthand the effects of the crisis as it swept through the silver market.  Suddenly, silver 

merchants contended with Chinese merchants who bought an increasing amount of silver 

while U.S. purchasers of silver watched as their banks dissolved.188  Entrepreneurs saw 

businesses crumble in Zacatecas as the primary enterprise in the city collapsed.  

Unemployed miners had little need for ferreterías, or hardware shops, boarding houses, 

                                                
187 Letter from outposts to Jefatura Política, 1881, AHEZ, Fondo Jefatura Política, Serie Correspondencia 
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or even pulquerías.  Cattlemen also experienced the monetary crisis as the demand for 

beef declined considerably.  

 José María Sandoval requested permission in October 1893 from the city 

government to slaughter 300 steers to combat the glut he would have to maintain 

throughout the winter.189  Without customers, he faced a loss of investment if he 

continued to feed and graze cattle that would not be profitable.  A few weeks later, 

Sandoval asked to slaughter an additional 500 head at his home on 30 Calle de la Victoria 

near downtown.  He quickly received permission from the city as the drought had 

devastated grain for winter fodder and threatened the remaining cattle stock.190  In 

local commerce, dozens of business owners continued to notify the city on a weekly basis 

in the fall of 1895 of their closure due to lack of funds or customers.191  They contended 

with the dire circumstances quietly and patiently, but asked the city government to 

intervene in December 1895.  In addition, Sacramento Palacios and other miners felt the 

pressure to send their monthly quota payments for their mining licenses.  Palacios 

beseeched the city government to reduce the taxes on his refining hacienda “San Juan de 

Dios” from 91 to 52 pesos as well as his mining license which fell from 40 to 30 pesos a 

month.192  For the service industry, traveling miners and businessmen previously had 

served as the principal clientele.  Now, restaurant owners faced empty dining halls and 

                                                
189 Letter from Sandoval to Jefatura Política, 19 Oct. 1893, AHEZ, Fondo Jefatura Política, Serie 
Correspondencia General, Subserie Industria y Comercio, Caja 4 (1893-1894), Exp. N/A. 
190 Letter from Sandoval to Jefatura Política, 3 Nov. 1893, AHEZ, Fondo Jefatura Política, Serie 
Correspondencia General, Subserie Industria y Comercio, Caja 4 (1893-1894), Exp. N/A.; Reponse from 
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hoteliers shuttered their doors.  Verónica L. de Apestegui ran the Hotel “El Comercio,” 

an ironic name in the era of a monetary crisis.  The French transplant asked in 1897 that 

the monthly business license tax be reduced as the number of guests had dwindled 

dramatically.193  Through frequent adjustments of quotas and license taxes, municipal 

government officials preferred to negotiate the fees to better suit the entrepreneurs.  

Furthermore, they sought to keep commerce alive in spite of the circumstances and to 

encourage growth, even as the monetary crisis went into its fourth year. 

 Foreign travelers also arrived into the city in search of resources or as resources 

themselves.  Anthony M. Kimball, an American born in Mexico to a New Hampshire 

father and a Mexican mother, served as Vice-Consul in the city’s United States Consulate 

noted with disdain the number of undesirable characters who arrived for work in railroads 

or mines.  He complained about their intolerable rowdiness and disregard for peace and 

tranquility to the U.S. Assistant Secretary John C. Davis.  These “workmen [and] 

adventurous roughs” all claimed American citizenship despite having no proof of such.194  

Moreover, many foreign laborers invited unwanted police attention in brawling, 

gambling, and drinking, according to Kimball.195  In their troubles, these U.S. citizens 

often sent for the Vice-Consul at all hours of the day and night to negotiate with the 

Mexican authorities.  They expected to be let out of jail without a trial or without legal 

repercussions.  Mexican police and judges, for their part, worked with the Vice-Consul 

despite the less than agreeable comportment by the offenders.196  Nonetheless, Kimball 
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exhausted his patience and tendered his resignation after fifteen years due to the less than 

decorous behavior on the part of his countrymen.  

 Laborers flocked to Zacatecas as railroad and mining boomed in the last decades 

of the nineteenth century.  As manpower resource, they fueled and facilitated these 

industries.  In their energy output, they extracted and transformed raw materials into the 

economic products that yielded, in 1881, $5,997.000.00 in silver coinage and $32,680 in 

gold, or that laid the track to the growing railroad network.197  Zacatecanos resented the 

presence of foreign laborers despite their willingness to tolerate inebriated brawlers, as 

Kimball mentioned.   

 As evidence of the changing attitudes against foreign nationals, the Cananea 

Massacre (1906) and Rio Blanco Textile strike (1907) served as proof of the grudge 

against non-Mexicans. Yet smaller acts of resistance marked the decades before the 

revolution.198  In Zacatecas, Kimball related an account of tragic sabotage in his 

communiqués to John C. Davis.  On April 29, 1884, nineteen railroad workers mounted a 

construction train in the nearby city of Calera.  As they traveled, the train hit a rail spread 

across the track.  The ensuing catastrophe, wreck, and derailment killed an English and 

an Irish worker, while severely injuring eleven others.  Kimball hinted that “private 

revenge” and “bad feelings towards Americans” by the people of Calera had led to the 
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malicious act.199  The subtle yet violent act of resistance towards the foreign presence 

suggested a growing resentment for the foreigners who worked on Mexican soil. 

 In conclusion, just as municipal officials attempted to control the torrents of rain 

that ran through the city, they also sought to manage the resources of water, wood, and 

labor that flooded the state capital.  They echoed the Porfirian values of public health, 

orderliness, and cleanliness in their quest to implement a potable water system.  After 

several false starts and increasing drought, they achieved their goal despite falling water 

levels and a monetary crisis.  Resource management emerged as a priority as parched 

crops, cattle, and residents threatened livelihoods.  Residents saw their financial resources 

dwindle as the monetary crisis swept through the country and affected commerce, leading 

to closures and little investment.  U.S. workers followed the railroad into the desperate 

towns that surrounded the state capital and experienced hostility to their interests.  City 

officials managed resources in a manner befitting Porfirian values, and while they 

encountered considerable setbacks, they attempted to control water and supervise the use 

of lumber.  Yet, as the twentieth century loomed, they sought to implement order and 

progress on an increasingly unruly resource: the people of Zacatecas. 
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CHAPTER III 
 

MERCURIAL MEXICO: 
MURDEROUS MINERS, RABID SCHOOLGIRLS,  

AND THE MENACE TO PUBLIC HEALTH 
 

 Trinidad García de la Cadena (1831-1906), the former Zacatecas governor and 

state representative in the national congress, related the story of an 1866 incident 

involving a neophyte miner in the Beleña mine near Fresnillo.  The miner, who had been 

working deep in the earth, needed to relieve himself and left his fellow workers as he 

went off on his own.  Twenty-two days later, he remained lost and hungry in the darkness 

with only a box of matches.  Finally, he encountered a voice in the darkness that 

reassured him.  When he lit a match to see who spoke to him, the hollow eyes of a 

skeleton gazed back at him.200  While the veracity of the tale clearly borrows heavily 

from legends and ghost stories, the yarn illustrates how mines captured the imagination 

and presents them as a place where anything could happen.  Nothing as fantastic as 

talking skeletons took place in mines, but reality offered incidents no less horrific with 

violent crime, traumatic injuries suffered by miners, and public health campaigns to curb 

catastrophic contagions. 

 This chapter broadens the public health and environmental lens from water to 

consider other concerns that worried municipal leaders in the 1890s and 1900s.  It begins 

with a consideration of mines as liminal spaces, or locations too distant for the 

controlling gaze of society and too close to be isolated from human avarice, backlashes, 

and grudges.  It argues that mines served as a transitional point between society and 

underground.  Mines drew interactions that ended in reactions of anger or danger.  
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Similarly, miners and locals drew water from shared pilas and pools interacted on a daily 

basis.  While discussions may have ended casually or politely, some ended in blood.  

Hence, water served as the attraction to human encounters.  Just as it attracts, it also 

repels as in the case of hydrophobia, or rabies.  Eduardo Pankhurst soon after introduced 

efforts to curb rabies in the region along with meat processing controls.  Although those 

suffering from rabies hardly “fear” water as the name may imply, drought and the arrival 

of a rabid animal into the region spurred fear of the disease among the well.  

Governments sprang into action in order to contain the fear as well as the infected. 

Nonetheless, in the 1890s, drought escalated apprehension and inspired larger public 

health efforts to curb both the spread of crime and rabies—two violent and visible strikes 

against Porfirian order and progress.  At the same time, drought pushed for the culling of 

cattle, extending political maneuvering to the outskirts of the city.   

 Crime and public health suggests a connection between the crime itself and the 

well-being of community members.  Public health indicates how cohesively the parts of 

society (political sphere, working class, cultural life) work.  Moreover, it hints at the legal 

limitations of the courts—not all criminals can be jailed, tried, and rehabilitated.  

Regardless of the alleged murderer’s sanity, the Mexican legal system during the 

Porfiriato encouraged isolation through imprisonment.201  The infamous Prisión de 

Lecumberri in Mexico City (now the site of the National Archives) illustrates such an 

example, as do the manicomios that surrounded the city.  Porfirian científicos approached 
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the treatment of mental illness like crime—isolate and contain—to preserve the health of 

the nation.202 

 Crime and environmental history together offer insight into the social boundaries 

that dance along the outskirts of Zacatecas.  Mines served as the subject of interest, luring 

businessmen, engineers, metallurgists, miners, merchants and peddlers––all competitors 

for local water sources.  The sites of excavation drew these disparate groups.  Tensions 

arose among these groups, especially those with business, property rights, and water 

concerns.  While grudges and resentments may be inextricably part of social interactions, 

distance from symbols of order aggravated and snowballed into violence on occasion, 

spawning chaos and disorder.   

 Mines surrounded the city of Zacatecas and offered a liminal space between order 

and disorder.  In liminal spaces, individuals entered a space designated as transitional and 

between two environments or phases.203  Mines served as liminal spaces that drew 

foreign investors and local residents to the labor or water source.  First, they existed near 

enough to Zacatecas to be subject to its laws and the expectations of the community.  

Foreign investors applied for denuncios and filed claims for land in abandoned mines 

surrounding the city, implying that local permissions required by the Mining Code of the 

1884 necessitated filing with the municipality.  Regardless of the distance from the city, 

municipal authorities knew the presence of foreign enterprise in the hills and while their 

gaze could not control actions, they hoped their laws would keep order.  They expected 
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mines to progress in an orderly and controlled fashion.  Miners and workers labored in a 

space on the border between order and lawlessness, making mining sites liminal and 

transitional.  Nonetheless, they walked the fine line of social acceptability until triggers, 

such as quarrels, tensions, personal attacks, and rivalries, grew in the mining site.   

 Second, miners and workers also worked far enough from cities, and escaped the 

legal gaze.  Anger, frustration, misunderstandings, and misdirected action spawned 

violence.  Antagonism grew over perceived slights, jealousies, and other workplace 

tensions.  Mine laborers participated in the liminal space of law and order as well as 

human psychology.   

 Third, mines reflected popular motifs in mythology and early Christian history.  

In Greek mythology, Orpheus ventured into the Underworld in a valiant effort to bring 

his wife, Eurydice, back to life.  A gaping cavern served as their point of transition 

between the subterranean sphere of Pluto and the earthly realm.  After beseeching the 

gods with his elegiac lyre, Orpheus saw his wife emerge from the ghostly surroundings.  

The gods granted her passage to the earthly world on the condition that Orpheus did not 

glance back at her until they emerged from the subterranean to the sun-filled world.  As 

their boat passed from the shadows to the light, Orpheus impatiently and thoughtlessly 

looked behind him at Eurydice.  The gods whisked her back to the Underworld as 

punishment, magnifying the cavernous gap as a transitional point for life and death.204  

Caves and abandoned mines also served as liminal points in early Christian history.  Saint 

Macarius, Saint Jerome, and Saint Paul the Hermit all took mines, caves, or caverns as 

their homes.  This space offered solitude for personal reflection and spiritual 

contemplation.  Moreover, meditations in the hollows of the earth offered a point of 
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transition—not part of the earthly sphere or the darkness, but rather one between the 

human confines of spirituality and the Christian higher power.  García de la Cadena 

signaled an understanding of these motifs in nineteenth-century Mexico when he related 

the 1866 event of a man lost in a mine.  In the darkness, the neophyte hallucinated of 

dragons coming for him, and made a renewed commitment to his faith with the mine 

serving as a space of change.205   

 Finally, mines illustrated a transformative, liminal location.  Liminality, according 

to anthropologist Victor Turner, implied a shift in psychology and philosophy once the 

individual passed through to the other side.206  Workers likewise experienced a 

transformation as they went into the belly of a mountain.  They entered as men on one 

side of the liminal space and later emerged as miners.  Mines inhabited the social, legal, 

and cultural gray areas in the distance from municipal order and in their structure as 

gateways, limiting the gaze of authorities and emphasizing their role in connecting the 

sunlit land with subterranean, culturally-imbued darkness. 

 Miners and other industrial workers often labored under different employers, 

throughout the year.  Some preferred seasonal work in the mines, splitting their time 

between harvests or ranching.  Others simply moved on to other mines that needed 

workers, as observed by García de la Cadena, a mine owner, who noted that workers 

often abandoned a mine or moved on when production slowed.207  Still, other workers 

lived and labored on haciendas with cattle or horses when not mining the mine located on 

hacienda property.  Moreover, some haciendas specialized in refining ore, requiring a 

steady workforce.   
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 In the underground, miners took part in a workspace unlike any other.  Thomas G. 

Andrews defines a workspace as “on the most basic level,...a place shaped by the 

interplay of human labor and natural processes.  Workspaces straddle material realities, 

the ways in which people have tried to perceive and direct the course of shifting realities, 

and the identities people have created out of these material and perceptual building 

blocks.”208  By definition, workspaces served as liminal spaces, always transitioning and 

always seeking to be understood.  Miners disagreed or held personal animosities and 

frustration in their work areas, leading to violence in mines or mining areas.   

 While violence in mines did not necessarily occur at a higher rate than in other 

industries, miners interacted in a distinct environment distant from the supervising gaze 

of the law but also a confined space in the mountain. Antonio Silva, a worker on the 

Mine San Tiburcio, accused Martin Salar and the ironically-named Tranquilino 

Rodriguez of injuring him outside of Vetagrande, a small outlying city.209  On the night 

of February 26, 1883, Salar and Rodriguez beat Silva, injured his forehead, and threw 

him into the mine shaft.  Salar and Rodriguez had lashed out against Silva’s persistent 

requests for a repayment of a small loan and the return of a mining tool.  The night 

watchman heard the commotion and pulled a semi-conscious Silva from the flooded 

shaft.  In the isolation of the mine, the accused reacted violently to the unrelenting Silva, 

using the distance from supervising eyes and from social restraints.  Nonetheless, the 

truth also appeared as liminal as it waivered with falsehood, perpetually subject to the 

loyalties and whims of locals.  Silva changed his story as he recalled that the incident had 
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happened at one in the afternoon on a Sunday and not at night.210  Did the injury to his 

head cloud his memory or did he hope to add to the case by placing it in the darkness of 

the mine area?  Witnesses initially did not come forward in the case until Viviana 

Sánchez and José P. Soto approached authorities.211  They stated that they had seen 

Rodriguez at a local cantina that the he owned during the time of the incident.  Martin 

Salar emerged as a credible witness and not a participant in the initial crime as originally 

thought.  Salar recalled that he walked by the mine on his way to the town of Vetagrande 

and saw a small crowd surrounding the shaft opening.  When he approached the gawkers 

and inquired as to what held their attention, he saw someone thrashing about in the water.  

He quickly ran up to a man approaching on a horse, who happened to be Rodriguez, and 

asked for his rope in order to help pull the man from the water.212  Rodriguez said no to 

the request, leaving Salar to scramble to the municipal government offices for help.  In 

the end, municipal judges convicted Rodriguez, although sentencing him to less than a 

month in the municipal jail. 

 While Rodriguez might have hesitated to help, workers near mines encountered a 

more dangerous corner of the human experience—serial killers.  Gerardo Ramos left his 

work near the Mina “Marte,” or aptly-named Mars Mine, at the end of the day and soon 

after began drinking on the evening of May 14, 1883.213  As his co-workers departed, 

Ramos sat on a rock on the side of the road to the city and talked with his friends as they 

passed him on their way home.  The next morning, Esteban Buzola found him dead in the 

same location.  Buzola stated that he thought that the deceased had fallen face down in a 
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cloud of inebriation, but discovered that something worse had happened when he turned 

Ramos over.214  Someone had bashed Ramos’s head with a rock.  In addition, two 

witnesses, Concepción Suárez and Bernardino Huerta, claimed that they had witnessed 

two men struggling in the darkness as they walked nearby.215  Days passed before 

municipal authorities identified anyone.  Finally, through an anonymous tip, they arrested 

Abraham Murvato on May 22, a local who lived near the mine.  Murvato later revealed 

that he had also murdered brothers Joaquin and Arturo Sandoval as well as Juan 

Fernández, following a trend he had originally begun at age 14.  Murvato confessed to 

the murder of Ramos, admitting that he knew him but still did not hesitate.216  In the 

shadows of the dusky road connecting town and the mine, wayward individuals found 

that social rules dimmed with the sunset.  Like the Silva and Rodriguez case, this incident 

took place at night, after workers had gone home.  The culprit acted under the cover of 

darkness and away from the gaze of legal forces, work restraints, and in their hopes, 

eyewitnesses.  The vague, transitional area workers inhabited served as the 

transformative space of Victor Turner’s definition as they would a) be injured, or b) 

suffer death.217  

 Other workers suffered a violent death not at the hands of angry debtors or serial 

killers, but rather at a wrong step, miscalculated leap, or unfortunate explosion in the 

mine.  Intentional or not, deaths caused either by accident or design underscored the 

violence against the human body, paralleling the violence of the mining industry.  García 

de la Cadena witnessed the physical exertion of miners and how they changed the 
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environment.  In their character, they seemed “wary of life” because of the constant 

dangers they faced in the mines, which made many prone to indulge in excesses.218   

 In the chaotic legal and investigative rhetoric used by insurance companies and 

mine owners, many supervisors blamed miners for their own recklessness, particularly if 

the bodies evinced signs of violence and especially if family members filed a lawsuit 

against the mining company.  Engineer Don Manuel Icaza accompanied Enrique Würst, 

the German administrator of a section of the famous El Bote mine, to inspect the division 

between two mines within the sprawling El Bote site.219  Two wood beams separated the 

Mina “San Rafael” and Mina “Clérigos” deep inside the mountain, signaling to municipal 

and mining officials the division between property lines.  Icaza, an engineer, ignored 

Würst and his colleagues’ warnings and walked the planks to test their sturdiness.  His 

failure to heed the warnings, according to the official, led to his downfall.  He climbed 

the planks, which quickly gave way, and he fell 30 meters, suffering a cranial fracture 

that caused his death in the depth and darkness of the mine.  Responsibility appeared to 

be liminal in mines as well, where walls and planks only feet wide signaled the divisions 

between properties in the mountain.  Consequently, municipal authorities raised an 

investigation to see which mining company should pay damages for the death of Icaza or 

to determine if his death involved foul play.220  Lawyers and mining company 

representatives argued that the fall had happened in a space that belonged to no one.  

Furthermore, Würst and colleagues warned Icaza to not venture onto the wood planks as 

the bolts did not have a solid hold on the wood nor the mining walls.  Eventually, judges 

cleared everyone involved in the case, citing Icaza’s poor judgment.   
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 Miners suffered gruesome accidents due to machinery and new technology.  Félix 

Hernández worked in the Mina “El Diamante,” a section of the larger, very profitable 

Negociación Vetagrande, nearly eight miles from the center of Zacatecas.221  Owned by 

various individuals, the mine continuously produced silver and drew investors from 

Europe and the United States because of its reliability and its malleable walls that 

allowed for the construction and drilling of several branches of the larger mine.  

Hernández placed dynamite in holes bored through the rock in order to expose new rock 

and mining ground at 2:00 p.m.222  He quickly exited the mine in order to let the fuse 

reach the charges.  Growing impatient for the blast, he went to re-light the fuse, thinking 

it had gone out.  As he turned the corner of the tunnel, the explosion went off and he 

received the brunt of the blast.  The blast wave in addition carried a borer or auger used 

in drilling and drove it into Hernández’s chest.  Co-workers quickly notified his cousin 

Pascual Hernández, a laborer in the same mine, who ran to the scene, and dragged his 

cousin from the mine.223  Félix died soon after.   

 Miners often experienced a variety of physical traumas due to the increased use of 

steam engines, dynamite, and machinery introduced by foreign investors.  Distance often 

compounded the injuries as most happened far from hospitals and medical care.  Co-

workers of Félix Hernández made a valiant effort to take him to the hospital, but did not 

arrive into Zacatecas from Vetagrande until 8:30 that night, over six hours after the 

explosion.   

 The distance from the hospital did little for the trauma suffered by Hernández, yet 

for many, it served as a death sentence.  Severed veins or arteries, mechanical trauma, 
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wounds from falls or collapses—miners received medical attention for serious injuries 

only when near town.  Miners often ventured into the belly of a mountain where older 

mines had been dug, excavated, and abandoned.  Thus, with the denuncios that filled the 

newspapers after the Mining Code of 1884, novice miners from nearby farms or villages 

set foot into tunnels with weak walls or rotting beams.  Furthermore, many simply did not 

know how to work machinery or how to set dynamite.224  Working machinery, 

recognizing weak beams, knowing how to handle dynamite––these skills required 

practice and a long learning curve that many investors simply could not afford.  In the 

late nineteenth century, new technology began arriving from England, the United States, 

and Germany, forcing the inexperienced handlers to manage the newest steam-powered 

apparatus, like hoists or pulverizers.    

 Berardo Carreón and Francisco Hernández both experienced fatal and life-

threatening injuries, respectively, that raised legal questions in the aftermath of their 

October 31, 1891 accident.  The young miners had been crushed during a cave-in in Mina 

“Los Tahures” located outside Sauceda, a small town ten miles from the state capital.225  

Carreón bore the brunt of the rocks and died of his injuries as the autopsy report details.  

The rocks had crushed his midsection, broken his ribs on this left side, and smashed his 

left leg.  While the injuries may not have killed him instantly, he surely died from the 

blood loss, per the examiner’s description.226  Hernández escaped with a broken leg and 

shattered pelvis, debilitating injuries in any era.  As with Icaza, Félix Hernández, and 
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now with Carreón, municipal authorities called for an investigation to determine who, if 

anyone, should be held responsible for the deaths of these workers.  After receiving all 

accounts, municipal officials received the permission of Eufemia Jaramillo, the young 

widow of Carreón, to inter the body of her husband.227   

 Accidents in the mines appeared so gruesome, so violent that lawyers filed the 

cases in the criminal records alongside accusations of murders and burglary.  The 

Criminal Code of 1855, Article 253, required that all municipalities investigate accidents 

for foul play and murder.  Likewise, lawyers and record keepers printed in large letters on 

the cover page, “Who is at fault for the death of Berardo Carreón?”  First, lawyers 

attempted to establish an averiguación, or investigation, by asking if someone should be 

held responsible.  Witnesses gave depositions regarding the events that led up to the 

mechanical or accidental trauma.  Who accompanied the victim?  Did anyone warn the 

victim?  Did anyone harbor malice towards the victim?  Second, if no one actively 

committed a crime, lawyers considered the company culpable unless released by 

witnesses or family members, who might suggest that the accident a tragedy and not the 

result of negligence.  Oftentimes, family members recognized in their depositions how 

the mechanics and physics of beams or machinery inadvertently caused the death of their 

sons or husbands, thereby releasing the company of any negligence.   

 The strange case of Isidro Trejo revealed the fallibility and complexities in 

understandings of crime, legal codes, and family involvement.  In the early afternoon of 

April 9, 1894, workers cleaning out the tiro, or vertical access to mines below, near the 

San Acasio mine heard a strange sound.228  Looking through the opening, they saw the 
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body of Trejo.  The coroner described the victim’s injuries to be consistent with assault, 

instituting an investigation.  None of the workers interviewed understood how the body 

could be dumped through the narrow vertical access.229  Without clues, prosecutors and 

municipal judges dismissed the case as an accident.  They soon went to notify Trejo’s 

widow of the outcome as the family resided in a house at the mining site, yet María Luz 

García de Trejo could not be found.  Neighbors told police that she had gone to 

Zacatecas, but left no specific address or details.230  Municipal authorities found 

themselves in a predicament: do they question the wife?  Do they search for her?  Is her 

absence reason for suspicion?  Once again, it appeared that even legal guidelines reached 

their limits just beyond the city.   

 Water played a central role in the crime scene.  Trejo had been found at the 

bottom of a tiro just barely big enough to fit a human body.  In addition, this access point 

to the mine had a name, “Rodadillas,” indicating its importance to the mining operation 

of San Acasio.  Moreover, water sources served as scene of the crime as in the case of 

Antonio Silva.  Like the fountains of Zacatecas, water served as a point of congregation, 

but in workscapes, water served a functional role in mining and refining while also 

providing water to workers.  Consequently, the tensions and animosities that accumulated 

between co-workers often boiled over at work.  Mines needed water for the rinsing of ore 

and the refining process.231  Workers gathered at mines, but their actions as described in 

the criminal cases often escaped the gaze of legal and social authorities that might have 

curbed their anger and animosities closer to the city.  Naturally, water also drew the eyes 
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of supervisors and inspectors when visiting the mine.  A corpse or injured man attracted 

attention if it fell into the pools or streams surrounding a mine.  Crimes in the workspace 

indicated a loss of control for supervisors and an unsettling matter for other workers.     

 In contrast to the mines beyond the limits of the city that illustrated liminal areas, 

municipal authorities attempted to follow public health measures outlined by the 

Porfirian government.  They proposed investments and programs to control unsightly and 

unhealthy behavior in the city.  Eduardo G. Pankhurst spearheaded these programs as 

governor of the state in 1903 after years of serving in the state congress.  As a graduate of 

the Universidad Nacional Autónoma de México, Pankhurst sought to emulate the capital 

city and apply new policies to Zacatecas, as outlined by the científicos.   

 Pankhurst began with water as the city sought to potable water by securing 

sources and by continuing the efforts of the previous administration.  In the nearby city of 

Sombrerete, engineer Alberto C. Jaime signed a contract in May 1907 with the state to 

build a pond to collect water for consumption.232  Locals, according to the agreement, 

received exclusive right to the water that ran from the source in addition to the rainwater 

run-off that fed the pond for ten years.233  Consequently, Sombrerete residents benefited 

from the pond’s potable water while Pankhurst furthered his infrastructure goals and 

claims.  Likewise, Dudley H. Norris and Carlos O. Gilbert negotiated a similar 

arrangement with the governor after the Sombrerete contract.  In August 1907, the two 

representatives of the mining operation El Magistral received permission to build, at their 

expense, a refining hacienda for metals and other materials.234  Yet, Norris and Gilbert 
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chose to be near the state capital and Pankhurst granted them an uncommon benefit: 

permission to occupy the abandoned lands in and near the city.  They still had to file 

denuncios for the lands, but the governor agreed to their expropriation of lands in 

exchange for the construction of the refining hacienda.  Included in these claims, 

Pankhurst’s municipal cronies agreed to let Norris and Gilbert gain ownership of all 

waters as long as they not be springs or new wells deemed suitable for drinking.235 

 During the Porfirian era, water and land revealed a schizophrenic division 

between científicos.  They granted permission, as Pankhurst did, to the expropriation of 

land for industrial use and for free use of non-potable water.  Yet, they insisted on the 

separation of water and land use.  Both resources played a separate legislative and 

municipal role.  Land drove business and investment.  Water maintained a population and 

mining along with refining while stirring interest for greater investment.  Sometimes, 

locals did receive permission to draw from these water sources and sometimes they did 

not.  Moreover, farmers, ranchers, and residents in the city increasingly began to rely on 

water sources in or around mines in the first decade of the twentieth century.  Rain 

became unpredictable and unstable.  Erosion had become a problem due to the lack of 

groundcover and run-off.  

 In order to watch, measure, and better monitor the climate, Pankhurst invested in 

a meteorological observatory atop La Bufa, overlooking the capital.  Architecturally, the 

structure stood awkwardly, a sore thumb in a city of pink cantera.  Engineer Luis G. 

Córdova balanced the Victorian-style tower on the edge of a steep drop, making it almost 

a watchtower for cloud-spotting or for signaling the first alert of arriving troops.236  Built 
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for $7,500.00 pesos, Córdova installed a barometer, telescope, wind gauge, and water 

collection tools to help the daily record-keeping.  While it broke the uniformity of city 

architecture, it had scientific purposes and resulted in the city adopting the national time 

zone, placing it on the same clock as other Mexican cities in 1907.  Pankhurst lauded the 

structure and emphasized the new link to the larger scientific community in the country 

and beyond.237   

 Pankhurst and Córdova sought to use the observatory as a beacon of reason, 

reflecting the científico approach to the nation.  Measuring, counting, curbing wayward 

elements, municipal public health programs informed legislation and programs that 

sought to calculate the country’s weakness or failings.  They sought to diminish the 

country’s superstition of the cosmos.  The ancient Aztecs and Mayas had famously 

observed the stars and built observatories while noting constellations and celestial events.  

Now, the stars and clouds represented reason in Zacatecas.  As if to compete for 

intellectual and construction space, the observatory shared the mountaintop with the 

church, Nuestra Señora del Patrocinio, the patron virgin of miners.   

 Meanwhile, in Mexico City, científicos monitored madness in the capital city, 

installing the famous manicomios, or asylums, that helped contain anxiety, breakdowns, 

and other psychological ailments that pervaded the city.  Consequently, Pankhurst and his 

management of public health reflected this fear of disorder and chaos.  Rabies, or 

hydrophobia, illustrates a loss of reason, a loss of control, a giving in to madness.  

Indeed, rabies represented a rupture from the ordered norm, much like the murders in the 

mines.  Victims of hydrophobia fell into convulsions, anger, spells, and a wayward state 
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that represented neither life nor death.  The disease walked the line between the two 

states, but not without outbursts of anger or dangerous attacks.  

 Eduardo Pankhurst sought to push Zacatecas to the forefront of public health by 

introducing a rabies vaccination.  He approached the disease scientifically and with 

practicality.  He employed the newest Pasteur method and asked patients to come into the 

city to receive the vaccine.  The Pasteur method famously introduced a dead form of the 

virus into an organism’s system and allowed the body’s natural defenses to attack it.  The 

body would then distribute natural antibodies against the disease and future infections.  

Control over rabies represented a larger control over disorder in society.  Yet, despite this 

modern vaccine, Pankhurst and his municipal officials watched as the city marched 

headlong into a drought that would carry its dusty limits into the Revolution.  Crops died.  

Cattle had to be culled at a loss.  The drought in the end carried out the wide swath of 

death in the valley far more than rabies ever did.   

 Pankhurst and his government ordered the rabies vaccinations to proceed in 

September 1907 as supervised by a small council in an effort to control the disease in the 

name of public health.238  Pankhurst and the municipal officials ordered that the injection 

of the rabies vaccination should be free to those who needed it, as determined by the 

council’s director, Ignacio Castro.239  Owners of dogs and cattle received the vaccination 

for $0.05 pesos to $0.15 per animal, at the judgment of the council.240  Thus, municipal 

officials and newspapers announced the opening of clinics and began a rousing publicity 

campaign to push locals to attend.  Vaccine administrators must have imagined an 
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incessant push to receive the vaccines as they stipulated that patients needed to register 

and would be called in order.241  Nonetheless, vaccination culture remained in its nascent 

stages and there appeared no need to monitor registration.  The Hospital Civil contributed 

a majority of staff and materials to the anti-rabies clinics around the city while fewer staff 

helped in the rural clinics.242  The numbers illustrate local skepticism with vaccination 

programs that pervaded Latin America for centuries.  Why the sudden interest by the 

government in locals’ struggles against hydrophobia?  In Zacatecas, men (only 49) 

received the vaccine twice as many as women (21).  Meanwhile, thirty-eight of the total 

70 represented the younger sector of the population from ages 0-20.243  Many of those 

injured by potentially rabid animals had been bitten on their arms, and only 12 of those 

had had to receive treatment in the hospital.244  The suspicion of course lay with the 

animal yet, roughly a third (21) of the 70 cases proved to be rabies, with almost half only 

being suspected rabies bites.245  While donkeys, horses, foxes, and cats might have been 

among the accursed, 63 patients overwhelmingly accused dogs of being the diseased 

culprit.246 

 Despite the government’s efforts, zacatecanos continued to encounter rabid 

animals on occasion.  María Martínez, daughter of Angela Alvarado, encountered a dog 

on the way home from school in April 1913 and received a bite.  Her adolescent brother 

suffered a bite as well in an attempt to pull his little sister away from the rabid dog.247  

Their mother beseeched the local government of Sauceda to give her children the anti-
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rabies vaccine.  The anti-rabies council agreed, but received a shock when only María 

and Angela arrived for the vaccine.248  The file does not mention the older brother or his 

outcome.  As for the dog, neighbors killed the animal in the streets soon after it bit 

Martínez.249  The tell-tale signs of an unsteady gait and the infamous “foaming at the 

mouth” served as public warning signs of a rabid animal.  Notably, municipal officials 

kept this program in place despite the tumult of the Revolution.  In 1913, troops passed 

through the city on their way to Ciudad Juárez and other northern battlefronts.  The 

fighting had not disturbed hospitals as demonstrated by the quick administration of the 

vaccine to the Martínez family members.  The following year, locals would contend with 

the Revolution in their backyard as Pancho Villa fought federal troops on the sloping hills 

of the city.  The city would lie in ruins after the Battle of Zacatecas in July 1914, slowing 

social programs like that of rabies vaccination.  The hospital that contributed staff and 

supplies to the anti-rabies vaccination campaign saw gauzes, medical instruments, and 

space quickly dwindle, limiting access to medical staff and prolonging suffering of the 

shelling victims while reversing any improvement in healthcare.250 

 While Pankhurst and his cronies fretted over rabies, they neglected a more sinister 

yet deceptively beautiful element inculcated in the environmental health of Zacatecas.  

Mercury played a significant role in the production of silver.  Moreover, miners and 

metallurgists used river or stream waters to wash precious metals of the refining additive, 

leading to the carrying away of mercury from mining sites.  Consequently, it floated into 

community drinking water.251  While the influence of mercury on public health cannot be 
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proven or argued without environmental and human testing, some cases in Zacatecas 

criminal archives that raise questions over the infiltration of mercury into the city’s 

drinking water.  In particular, cases that display the symptoms of mercury poisoning. 

While criminal cases leave records in the justice system and public health campaigns 

leave records, the undetected and unmonitored illnesses that plagued the era often leave 

nothing or only a few scattered clues.   

 In 1890, Margarito Bernal raised a public health and criminal flag when he 

behaved in an uncharacteristic manner.  Adelaida, his wife, noted that he frequently 

suffered from “ataques de locura,” frequent outbursts that sent him into violent fits in 

which he harmed himself and others.252  In November, neighbors walking near the 

Alameda park heard a woman calling for help.  Adelaida yelled for assistance as 

Margarito attacked her.  She consequently suffered from injuries to her face, hands, and 

torso.253  Friends testified that he could not be inebriated as he rarely consumed 

alcohol.254  In retrospect, his possible diagnoses included mercury poisoning and syphilis 

along with mental health considerations, yet officials left the causes indeterminate.  

While the Bernal family agreed that Margarito suffered these attacks before illicit affairs 

with both men and women drove him to madness, his irritability had become increasingly 

violent.  Mental and environmental health overlapped considerably in not only diagnosis, 

but also in causes of psychological instability, making the cause indeterminate and vague.  

 Despite the occasional case of outbursts with indeterminate cause, Pankhurst 

established social programs that attempted to contribute to the health of the nation as well 

as to that of zacatecanos.  First, he advocated a control of the orphans who ran amok on 
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the streets of the state capital.  He constructed the Hospicio de Niños and the Asilo de 

Niñas, two orphanages that hosted youngsters of both sexes.255  The orphans benefited 

from a steady environment, frequent meals along with guidance and supervision.  

Pankhurst also sought to educate them in skills that might lead to future employment, 

such as weaving, management, and writing, albeit while making a little profit from their 

labor.  Orphanage owners installed large looms that produced fabric  

 
Figure 4. Asilo de Niñas in Guadalupe, Zacatecas, a textile factory of stockings and 
socks.  From Memorias de Eduardo Pankhurst, 46.  
 
for surrounding villages and let orphans contribute to the establishment.256  The textile 

business produced roughly $39,000 in three years, a sizeable amount that the state 

invested in machinery and buildings at the orphanage as pictured in the figure above 

(Figure 4).257  While Dickensian, orphans earned a valuable skill that might lead them to 
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other work and labor in the state or elsewhere.  When they aged out of the orphanage, 

many went into education through the Escuela Normal 2 de Maestros and agriculture 

techniques in the Escuela Nacional de Agricultura.   

 Second, Pankhurst invested in the Hospital Civil of the state capital.  The central 

location and the growing importance of public health led to increased funding for the 

establishment.  Moreover, the hospital staff participated in the anti-rabies campaign in 

1906, donating time and some supplies in the effort to eradicate the region of rabid 

mammals.  Pankhurst and his government funded new beds, new supplies, and new 

buildings for the new public health infrastructure.258 

 Finally, Pankhurst and his government took particular interest in the number of 

cattle slaughtered for consumption and the location of slaughterhouses.  Beef 

consumption often signaled the health of the economy as well as the resources available 

to maintain a steady herd.  If the weather faltered and drought set in, ranchers would cull 

a significant number of the herd, anticipating a die-off.  If the economy tumbled, they 

would likely slaughter more than usual in order to avoid the dip in meat prices that 

followed.  Unlike Mexico City, where Porfirian officials faced opposition from private 

meat industrialists from abroad, Zacatecas had only a public slaughterhouse located in the 

city, roughly three blocks from the Cathedral, placing it downtown near the center of the 

city’s natural valley.  As a result, the waste would sit undrained from the city, creating a 

nauseating brew of noisome vapors.  Thus, abattoir workers answered to city officials, 

asking for permission to slaughter several heads of cattle.  Municipal officials still faced a 

daunting task of supervising public health when the slaughter of hundreds of heads of 

cattle took place in or near populations.  The stench along with the ubiquitous “miasmas” 
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saturated the air as entrails, blood, and manure seeped into streets, drains, and run-off.  

Droughts also contributed to a heavy culling of cattle, unable to support the grazing herd 

on dried or shriveled vegetation.  In October 1893, José María Sandoval initially 

requested permission to slaughter 300 and soon after 500 head at his home on 30 Calle de 

la Victoria.259  The street at the foot of La Bufa sloped towards the city center.  Sandoval 

flooded downtown with a slide of entrails, blood, and foulness, adding to the public 

health concern because the city had yet to construct a drainage system.  Five years later, 

health inspector Francisco Ponce led an examination in October and November of the 

city’s butcheries that revealed unhygienic conditions with meat and feces mingling on the 

floor, dirty water used to wash the meat, and the disposal of entrails directly into 

streams.260  Ponce initiated the inspection after a series of undefined illnesses led to the 

cremation of roughly 60 pigs in July and August 1898 with more following the following 

year.261 

 Despite his efforts, Pankhurst and his government noted the dismal state of the 

city’s public slaughterhouses.  He noted that the two abattoirs, one for bovines and the 

other for swine, had insalubrious conditions and poor facilities for work supervision.262  

Científicos in Mexico City, meanwhile, imposed new changes to the meat processing 

industry, which pressured Pankhurst to modify the rastros, or slaughterhouses, in 
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Zacatecas.263  Pankhurst supervised the signing of a $200,000.00 contract with the Zirión 

Sarabia Company to construct the new abattoir.  Ranchers and municipal officials 

welcomed the new facility as the number of animals slaughtered reached an astounding 

100,000 in the four-year period from 1903-1907.264 As in previous decades, Zacatecas 

entered a period of drought in the first decade of the twentieth century.265  The 

desperation of ranchers, farmers, and laborers culminated in the Revolution, which swept 

through the region with the armies of Francisco Villa, Victoriano Huerta, and others.  

 In all of these cases, orphans, miners, vaccine patients, and butchers illustrated a 

liminal way of life.  These individuals waited without a name or anticipated municipal 

officials’ action.  They reflected the waiting citizenry in Porfirian Mexico.  Miners 

labored nameless until success or a negative incident such as a crime named them.  

Orphans lived nameless in the asilos for boys or girls.  Vaccine patients appeared as only 

another injection recipient on a list.  Butchers offered services that others in the city did 

as well.  Meanwhile, the científicos in Mexico City increasingly pushed for a public 

health policy that emphasized society over the individual.266  Consequently, these 

individuals demonstrated a transitional point of view, as defined by Victor Turner, which 

took them from their current historical state to one dictated by the state or municipality.  

Moreover, as participants in the government’s plans, they manifested the efforts to 

transition from what the administrators considered backwardness to that of a modern 

nation, as demonstrated by the capital and European models.     
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 In conclusion, científicos and municipal officials outlined broader definitions of 

public health, which led to the inclusion of miners, murderers, rabid schoolgirls, and 

cattle ranchers in Zacatecas.  Mines existed too far from the supervising legal gaze, so 

crime served as a reaction and offered recourse for poor miners.  Eduardo Pankhurst 

sought to civilize and modernize in his anti-rabies campaign along with other scientific 

ventures, such as the Observatory.  Moreover, butchers and abattoir owners felt pressured 

to adhere to new hygiene guidelines as directed by Pankhurst and the Porfirian officials in 

the capital.  While officials and theorists developed plans in Mexico City, the application 

of these public health programs stretched their limits and tested convictions in the smaller 

cities, such as Zacatecas, where progress blurred the lines of civilization and barbarity.  
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CHAPTER IV 

LUNGS FULL OF REVOLUTION: 
MINING, LABOR, AND THE SILICOSIS-TUBERCULOSIS CAMPAIGN 

 
Tocan las seis y al tiro me presento 
con paso lento y agitademente [sic] 
yo me conduzco a las salas de la muerte 
donde me dicen que es un puro afanar 
Me voy, querida, para la mina vieja 
sólo Dios sabe si ya no volveré 

At the stroke of six 
the miner goes down to work 
in the chambers of death 
It’s a hard struggle and one must be very careful 
I go, my love, to work in the old mine 
Only God knows if I will ever return. 

“Corrido del Minero”267 

 The melancholy lyrics of el Corrido del Minero offered a sense of dread for the 

daily, perilous workday underground.  Mine shafts became “chambers of death” and a 

miner despaired in his sense of hopelessness in not knowing if he would see his love 

again.  While this song suggests a danger buried underground, many miners exited the 

mine with illness already in their lungs.  Ailments, such as silicosis, tuberculosis, and 

black lung, trailed miners long after they returned to their homes.  Many workers found 

support through unions and others still through legislation, which ordered compensation 

for them.  For miners, unions offered an opportunity to participate in the goals of the 

Revolution (1910-1946) as outlined in the Constitution of 1917.   

 The Revolution affected mining in Zacatecas as unions raised concerns of 

occupational health, specifically silicosis-tuberculosis, to the new revolutionary 

government.  As the nearby rival silver-city of Guanajuato experienced a boom in silver, 

Zacatecas saw only a prolonged drought and a drop in production.  By 1910, the 

Revolution discouraged investors as armies and violence threatened security.  Armies 
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swept over its hills and used mines to store munitions during the Battle of Zacatecas.  

While the devastation to the city and infrastructure concerned investors and miners, U.S. 

journalists suggested a speedy recovery for Zacatecas by 1928.  Moreover, unions 

quickly grew in number and sought to embody the goals of Article 123, the progressive 

labor code outlined in the Constitution of 1917.  While the upturn in mining offered 

reason to hope, the government hesitated in hiring union workers for rebuilding 

infrastructure as government-labor relations soured.  The silicosis-tuberculosis campaign 

stemmed from union workers petitioning to have the disease recognized as an 

occupational disease.  It illustrates the growing divide between those that championed the 

miners’ claim and those that viewed it as a threat to industry.  

 As the Revolution loomed, a decline in mining production in Zacatecas suggested 

a disgruntled workforce—unemployed, underpaid, thirsty, and hungry.  Mining in the 

state declined significantly in the first decade of the twentieth century.  Droughts, 

investment, and the loss of capital––all played a part in the decline of mining, according 

to Claude T. Rice.268  Rice noted that several mining camps appeared abandoned in the 

roughly 250 miles between Torreón, Coahuila, and Zacatecas.269  Fresnillo mines lay 

quiet only 30 miles from Zacatecas despite hosting the School of Mines.  The haciendas 

de beneficio appeared to have fallen into ruins, much like the Jimulco Copper Mine 

outside Torreón, which Trinidad García de la Cadena declared as a source of enmity 

between miners and hacienda owners.270  Rice declared that Zacatecas in 1908 
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represented “one of the most backward of the famous camps of Mexico,” primarily 

because of the archaic use of equipment.271  For miners an abandoned mine represented a 

flurry of other problems.  Without workers supervising water levels, the mine soon 

flooded.  

 While new beneficiating methods increased profits, Zacatecas workers continued 

to use low-efficiency technology and methods.  Despite the availability of new 

techniques, such as the flotation method that used only chemicals to draw the silver out of 

the ore, workers preferred to stick to old practices, such as the patio amalgamation 

process.  This process required a heavy use of mercury and accounted for roughly a 20-

40% loss of the heavy metal while the flotation method used far less.  El Bote Pan-

Amalgamation Mill outside the city of Zacatecas remained one of the few mills still using 

the patio process, with concomitant low productivity in silver.272  The heavy demand for 

mercury hastened a collapse of the mining economy in the state as few investors had the 

financial capital for the purchase of mercury, compounded by the monetary crisis of the 

1890s.273  Moreover, miners handled the transition to U.S. technology, such as 

jackhammers and drills, poorly at the turn of the century.274  As Rice noted, jackhammers 

failed to be useful in the hands of Mexican miners.275  The backwards amalgamation and 

technology methods highlighted how slowly mines adapted to technology and accepted 

new methods, despite the lack of productivity in output.  The reluctance to change 
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illustrated a stalwart and itinerant group of miners and gambusinos.  Both groups refused 

to change their methods because they learned the patio process early on and they also did 

not linger in mining sites long as their employment only supported them for the 

temporary lulls in trade, agriculture, or other business. 

 Workers also proved to be another expense for potential investors despite the low 

salaries for such dangerous work.  Mine owners and supervisors drew from the 

abundance of workers, but offered very little compensation, although wages varied from 

mine to mine.  For example, miners in the Magristral distrct received .75 centavos per 

eight-hour shift underground while other mines paid men 1 peso per ten-hour shift.276  

Other workers received .75 centavos to 1 peso per ten-hour shift, according to Rice.277  

Workers in other mines recognized the disproportionally low pay in comparison to the 

dangerous work they undertook underground, milling, and amalgamating ore.  Unions 

began forming around mines in Guanajuato, Durango, and in other districts in Zacatecas 

in the first decade of the twentieth century.278  By the time Rice wrote his article for the 

Engineering and Mining Journal in 1908, the Cananea Strike of 1906 in Sonora had 

rocked the mining industry.  Workers at Cananea mine went on strike and halted all work 

at the profitable mine, further worrying investors and impresarios that workers served as 

a potential liability.279  The events in Cananea filtered down as a tale of caution into 

mining camps in Zacatecas, Durango, and Guanajuato, which in turn affected the 

confidence to invest in mining. 
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 In 1910, Francisco I. Madero issued his Plan de San Luis Potosí, which called for 

the overthrow of the government of Porfirio Díaz.  Initially, he garnered the support of 

Emiliano Zapata in Morelos, Pancho Villa in Chihuahua, and other revolutionaries, but 

soon the conflict dissolved into factionalism.  In Zacatecas, the Revolution swept in with 

violence and affected the safety of the city and properties.  By 1912, U.S. and British 

investors worried about the preservation of their land titles and investments.  United 

States Secretary of State Philander C. Knox sent a telegram that became a circular in 

Zacatecas.  He tactfully stated that the U.S. government sympathized with the Mexican 

people in their quest for democracy and he hoped that Mexicans respected U.S. properties 

and investments in exchange.280  Regardless of his pleas, mines became sites to store 

munitions, loot equipment, and express anger toward former owners.  Locals suffered 

under the weight of suspicion as government troops sought to contain militias and rebel 

soldiers.  J.P. Poniche, the local political leader in Zacatecas, received word that 

revolutionary soldiers cleared two locals of suspicion in September 1913.  The same day, 

Poniche received another letter notifying him that two other locals had replaced them as 

suspects.281  While the loss of personal freedom remained a threat, revolutionaries forced 

mule and donkey owners in Zacatecas to sell their animals to their soldiers.  General 

Claro Hurtado ordered, under military law, that locals present their animals in five days 

for sale on July 14, 1914.  Moreover, from a strategic point-of-view, the city offered 

respite for armies crisscrossing the country.  In its north-central location, the state capital 

lay en route to Monterrey, Ciudad Juárez, and Durango.  Soldiers took the opportunity to 
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purchase, refresh, or replace their pack animals.  The Villistas, Villa’s soldiers, relied on 

the railroads for transport and the city also served as a railway hub for refugees, armies in 

transit, and any operating mines. 

 In June 23, 1914, Zacatecas witnessed one of the bloodiest battles of the 

Revolution when revolutionary generals Pancho Villa, Pánfilo Natera, and other 

revolutionary generals attempted to capture the city from Victoriano Huerta’s general 

Medina Barrón.  Federal troops ringed the city from atop the six major hills: La Bufa, El 

Sierpe, El Padre, El Capulín, El Grillo, and El Refugio.  Revolutionary troops gained 

control of each hill despite considerable losses in the process.  News of the battle reached 

the United States, as newspapers printed body counts.  Federal troops lost 6000 men and 

took 5000 prisoners.  Constitutionalists, according to Villa, lost roughly 1000 men and 

suffered 2000 wounded.282  With such a high number of casualties of both soldiers and 

civilians, bodies littered the streets and the city lay in ruins.   

 The geography and terrain of the city influenced the military strategy and added 

to the myth of the battle.  Before the battle began, federal officer Ignacio Muñoz 

marveled at the city below from atop one of the hills.  He noted that the city appeared to 

be in miniature and relatively quiet in the hours before battle.283  On the Villa side of the 

conflict, soldiers lay siege to the hills of El Grillo and La Bufa where the federal artillery 

remained.284  Inevitably, corridos commemorated the battle and its casualties.  Francisco 

Torres Rosales, a carpenter in the city, wrote “La Toma de Zacatecas,” or the “Siege of 
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Zacatecas,” the day after the battle.285  Friends encouraged him to write a song describing 

the scene that lay around them.  Rosales notably included the terrain and the famous hills 

of the city in his description.  He wrote,  

Les tocó atacar La Bufa 
a Villa, Urbina y Natera, 
porque allí tenía que verse 
lo bueno de su bandera. 

Las calles de Zacatecas 
de muertos entapizadas, 
lo mismo estaban los cerros 
por el fuego de granada. 

They had to attack La Bufa 
Villa, Urbina, and Natera, 
because there they had to see 
the goodness of their flag. 
 
The streets of Zacatecas 
were carpeted in the dead, 
the same as on the hills 
by the blasts of grenades. 

 
By incorporating the terrain into the song, the corrido eulogized the dead, but also the 

role of the famous landscape of the battle.   

 Mariano Azuela likewise underscored the landscape of Zacatecas in the classic 

novel of the Revolution, The Underdogs.  Originally printed as a serial in the El Paso del 

Norte newspaper in 1915, the novel describes the exploits of a small band of 

revolutionary soldiers as they wander through the canyons of Coahuila, the deserts of 

Chihuahua, and finally into the Battle of Zacatecas.  As the novel wears on, the 

revolutionaries lose sight of why they fight while growing weary with every passing day.  

Paralleling their exhaustion, the terrain emerges as a second character, serving as a 

reminder that they fight for land.  Azuela includes eloquent, descriptive passages of the 

landscape, and emphasizes the hills, shrubs, and canyons of the north-central region of 

Mexico.  Moreover, Demetrio Macías, the leader of this small band of rebels, uses the 

land to his advantage.  The first skirmish narrated illustrates a battle in which 

revolutionaries use the geography of the land to their advantage: a small canyon near the 

                                                
285 Cuauhtémoc Esparza Sánchez, El corrido zacatecano (México: SEP, Insituto Nacional de Antropología 
e Historia, 1976), 140-141. 



	  

 120 

Macías home serves as a death trap for the federales.286  Also, the land voices its own 

disenchantment with the conflict, paralleling that of the people.  While the men rest at the 

ranchería early in the novel, the narrator describes the flowing river and the young 

milpas growing in the mild summer.287  This fertile ground soon gives way to a desert-

like environment, which signals a brooding refusal to bloom or to flow.  Nature––

exhausted, parched, and withered––refuses to continue on its revolutionary march.  As 

drought sets in, Macías and his men find “no pool or stream or well anywhere along the 

road.”288  Whereas food descriptions in the beginning of the novel indicate a cornucopia, 

they decrease significantly towards the end, indicating an exhaustion of the food supply 

and the land as a consequence of the Revolution.   

 While the cultural history of the Battle of Zacatecas indicates an attempt to 

immortalize the event, locals struggled to contain a potential public health crisis in the 

aftermath of the battle.  Dr. Luis Mora Castillo wrote to the local political boss on July 2, 

1914 to request the removal of the hundreds of cadavers.289  Workers in recovery efforts 

continued to bring the dead to the hospital and sanitarium most likely for identification or 

for recording casualties.  As the bodies mounted, Castillo requested their removal.  

Meanwhile, locals struggled to find food, much like the villagers fleeing the approach of 

Macías and his men.  Even a year after the Battle of Zacatecas, the political leaders of the 

state posted a circular on June 1, 1915 that called for more maize to be introduced into 

markets.  Locals struggled to find grain in markets as many had hoarded supply with the 
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hope of drawing a profit from its sale during desperate times.290  Political leaders required 

hoarders to sell the grain at their residence or accept a $50.00 pesos fine.  Likewise, 

political leaders and revolutionary generals in Zacatecas attempted to keep illegal activity 

to a minimum.  Pancho Villa ordered Pánfilo Natera, general in Zacatecas and a native 

son of the city, to warn citizens.  Villa notified citizens that all destroyers of property and 

vandals would be subject to execution if caught.291  Villa and his demand subtly hinted at 

the protection of foreign property, which recognized that the revolutionary regime would 

require capital to continue. 

 Despite the call to protect property, foreign impresarios noted the change in 

atmosphere and the rise of unions after the Revolution.  Workers and agrarians resented 

the size of foreign properties and investments in the early years of the Revolution, and 

frequently targeted U.S., British, and French businesses.292  Moreover, local government 

leaders confronted abusive foreign owners by speaking up for employees of foreign 

owners.  Local jefe políticos argued that the new revolutionary government would not 

tolerate the mistreatment of workers.293  Foreign investors remained cautious as the 

number of unions rose after the Constitution of 1917.  Article 123, the Labor Code, 

underscored workers’ rights to form unions, where previously union activity had been 

kept to a minimum under the Porfiriato.  With constitutional backing, unions quickly 

flourished.  The American Federation of Labor sent a mission to Mexico in 1917 led by 

James Lord to establish affiliates with unions as well as the Pan-American Federation of 
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Labor.294  Mexican Ambassador to the U.S. Ignacio Bonillas lauded the mission and 

added that it offered an opportunity to bring “moral forces,” as he put it, to the 

relationship between the two countries.295  Lord and his companions attended a meeting 

in Saltillo and then continued on to Mexico City, speaking to representatives of various 

unions along the way.  Lord’s team communicated that they planned to organize a Pan-

American Federation where unions would receive the support and guidance of this group 

in negotiations or strikes.296  Three representatives from Zacatecas unions registered with 

the AFL team––Machinists and Electricians’ Union, Laborer’s League, Workingmen’s 

Chamber of Unions.   

 While some mining unions in Coahuila, Durango, and Chihuahua signed up, 

mining unions in an official capacity appeared to be largely absent from Zacatecas in 

1918.  As Claude T. Rice explained, Zacatecas had largely been abandoned in 1908, 

suggesting a loss of capital and workers.297  With few operations and mines operational, 

many miners sought work elsewhere.  On the contrary, Guanajuato experienced a silver 

boom with foreign investment in the first two decades of the twentieth century and drew 

miners from other mining regions.298  This boom came on the heels of the adoption of the 

gold standard in 1905, which further pushed down the price of silver. Also, adding to the 

already itinerant nature of the work force, many able-bodied men joined the military 

ranks of either the federal or revolutionary armies.  As the military phase of the 
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Revolution wore on, pueblos emptied of men as they joined the ranks willingly or by 

force.   

 By 1920, Jesús Agustín Castro, governor of Durango, and Donato Moreno, 

governor of Zacatecas, sought to reassure wary foreign investors of the political, 

economic, and labor situation.  They emphasized to the reporter from the Engineering 

and Mining Journal (EMJ) the security of their states.299  Castro noted that any delay in 

investment would only be an excuse.  He pushed for an active propaganda campaign to 

encourage the return of investors, and underscored that the new revolutionary 

government would present all necessary protection for mining exploration and 

operations.300  Both Castro and Moreno emphasized a re-organization of railroads as well.  

A re-building of infrastructure would also be considered to facilitate access to mining 

camps and to halt the rising freight rates that had slowed the mining industry.  

Moreno assured the reporter of the government’s intervention to assist where labor 

unions paralyzed operations.301  He cited recent examples of trouble between labor and 

capital, where the government sent representatives as mediators.  Moreover, he vowed to 

counter agitators with a propaganda campaign, while following the government’s 

program to overcome stalled talks.  He added a prophetic note: with the new peace, he 

hoped to see mining operations at their maximum activity within a year.302   

 In 1921, conditions had improved considerably in the state of Zacatecas, as earlier 

calculations on silver mining in the district had been grossly exaggerated.  Employment 

increased and held steady at a high level, according to the Engineering and Mining 
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Journal.303  While work in southeastern Zacatecas had stopped, miners had begun to 

pump water out of flooded mines in other regions.304  By 1924, a reporter of the EMJ 

reported a considerable output of copper, silver, and silver-lead ore from the state.305  

Two years later in the EMJ, Arthur Barrette Parsons championed the output as a “Revival 

of Zacatecas.”306   

 In the 1920s and after, workers formed a central role in exemplifying the 

ideologies of the first social revolution of the twentieth century.  Presidents, generals, and 

bureaucrats upheld them as the beneficiaries, outlining protections for them in the 

Constitution of 1917.  Workers gained an eight-hour workday, medical care, and shift 

limits with Article 123, while foreign industrial companies had to seek government 

consent to mine, drill, or excavate.  Unions often communicated workers’ concerns or 

complaints regarding bosses or local corruption.  Specifically, the Constitution argued 

that workers must receive compensation for injuries received on site, granting them 

eligibility for disability claims.  Consequently, the Revolution portrayed workers as 

central to the livelihood of the nation, the ideology, and to the future of Mexico.   

 Mining relied on the railroads and infrastructure to bring workers and supplies in 

and to send raw materials out.  The office of President Álvaro Obregón received a 

telegram in November 1922 notifying them of the irregularity of work on the 
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Zacatecas/Coahuila railroad.307  Workers had come and gone.  Others complained of low 

pay.  Four years later, the problems persisted with workers on the same railroad.  J.M. 

Aguirre, the leader of the Confederación de Sociedades “Ferrocarriles de la República” 

sent a letter to President Plutarco Elías Calles in August, 1926 “supplicating” him to 

reconsider the use of “common workers.”308  Luis Napoleón Morones, the former head of 

the Confederación Regional Obrera Mexicana (CROM) and the Secretary of Economy at 

the time, received a copy of the letter as well as a letter of support for Aguirre’s argument 

from the Sociedades Ferrocarriles de Conductores, Jefes de Patio y Garroteros, Orden de 

Maquinistas y Fogoneros de Locomotoras, a union that also asked for its workers to be 

reinstated to their old positions.  The record does not indicate the government’s response.   

In order to encourage and support mining ventures across the country and in Zacatecas, 

the government sought a workforce that contributed to the shared goals of economic 

progress.  Aguirre never specified the incidences that led to the break, but the previous 

telegram in 1922 hinted two possibilities.  First, union workers might have continued on 

the trend from the previous telegram.  Continued work stoppages, itinerant workers, and 

frequent complaints implied a start-stop pace on the railway.  Second, with the success in 

mining, as suggested by EMJ articles, workers might have absconded to mining for 

perhaps better pay.  Two years after the letter to Calles, construction began on a road 

between Aguascalientes and Zacatecas, suggesting the availability of funds for other 

modes of transportation and an effort to build a larger railway network.   
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 In the 1930s, miners and workers continued pressure on the government to use 

and support union workers against foreign-owned mining companies.  Adolfo Calderón 

of Rio Grande, Zacatecas sent a letter in September 1934 to accuse Sr. Ernesto 

Boheringer of manipulating miners in the Mina “La Alianza.”309  Boheringer refused to 

let miners access the ore they had mined, and therefore they could not refine it for a 

profit.  Calderón emphasized workers’ growing anger and restlessness as a reason to 

settle the matter quickly.  Moreover, he cited specific articles from the constitution and 

reminded the President that mineral rights belonged to Mexicans.  The staff of President 

Abelardo Rodríguez responded to the subsequent letters from Matías Ramos, the 

governor of the state, with only an acknowledgement of receipt.310  Boheringer and his 

pot-stirring antics only increased with his son, Alejandro Otto Boheringer.  Boheringer 

the younger claimed that Xolot mine belonged to him and that he had the right to claim 

the mine as a Mexican.  Manuel Abrego of Rio Grande, Zacatecas filed a complaint in an 

angry telegram to the President on October 1934, barely a month after Boheringer the 

elder highjacked workers’ ore.  Abrego, and later Ramos, denounced Boheringer the 

younger’s claims, citing that he had only German citizenship and at 19 years old, too 

young to own land.311  Rodríguez’s office did not respond.   

Closer to the state capital, workers clashed with foreign mining companies that 

continued to drill and excavate.  Many companies had closed during the Revolution or 

had seen workers react against company policies.  Nonetheless, workers for The Fresnillo 

Company, a U.S. company controlled by a board of Mexican nationals, began a series of 

strikes and talks with their employer.  José María Próspero Alderete of the Sindicato 
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Único de Obreros, Mineros, y Similares of the San Luis Mining Company in Socavon, 

Durango asked for government intervention.312  Word had reached him through the union 

that the conflict might spiral out of control.   

 While some may have complained about foreign interest’s blocking local 

ventures, miner and mining investors pressured the national government to uphold its 

revolutionary promises.  In Zacatecas, the regional isolation, the politically-charged 

workers, and the slow implementation of promised reforms emboldened miners.  Antonio 

Treviño and Francisco Solis of the Sociedad Cooperativa Industrial “Concepción del 

Oro” in the northern part of the state wrote to President Rodriguez in September 1932.  

They communicated that mining activities had begun once again after a series of work 

stoppages due to lack of capital.313  Bonifácio Reyes of the state capital sent a telegram to 

Rodríguez seeking government investment in mines in October 1932.314  He requested 

$100,000 pesos in order to invest in technology and for workers’ funds in the Sociedad 

Cooperativa Minera de Zacatecas.  He estimated that with the new technology of drills, 

refining equipment, and excavation tools workers could produce up to fifty tons a day.315   

 Other miners pursued a more aggressive approach by outlining new methods to 

distribute mineral wealth.  J. Jesús Ortiz and Ernestina Salazar Méndez formed the 

Primer Congreso Obrero y Campesino de Concepción de Oro in January 1934.  They 

suggested that the empty mines with indeterminate owners be worked by the poorer 
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miners with a percentage going to the state.316  In contrast to the Porfiriato denuncios that 

saw some of the poorer owners abused by wealthier mining investors, poor laborers 

sought to benefit from this possibility.  While Rodríguez and his government did not 

respond, illegal mining, or excavating without permit, had long occurred since the 

colonial era and most likely continued during and after the Revolution when the permit 

agencies had little time to notice.317   

 Workers, with their new political awareness, initiated the campaign to have 

tuberculosis-silicosis declared a disease of profession.  Silicosis emerged as the disease of 

workers in the twentieth century.  While it existed in smaller numbers before, the illness 

became a result of industrial technology, such as drills, sandblasters, and jackhammers.  

Silica, or fine quartz particles, filled the air with the use of this equipment.  With 90% of 

the Earth’s crust being silica, workers on industrial sites such as quarries, refineries, or 

mines, inhaled this dust.318  Repeated exposure led to persistent coughs, low-grade fever, 

chest pain, and hoarseness, sharing many symptoms with tuberculosis.  Historians in the 

United States offer examples in labor history and worker health that paint a picture of 

why the miners in Mexico subsequently experienced difficulty in arguing their case.  In 

the context of the Great Depression, silicosis became a sudden healthcare crisis in the 

United States, leading many miners to seek government compensation.319  As a result, 

this disease raised the question of how occupational health tied to the welfare state.320  In 

Mexico, this debate challenged the Revolution and its goals surrounding workers as it 
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supported compensation, but felt pressured not to sacrifice economic investment for the 

sake of workers.   

 Occupational disease in the 1930s remained a tense debate as the question of who 

assumed responsibility for the workers’ health.  Silicosis-tuberculosis raised concerns 

regarding the government’s role in assuming responsibility for the medical care of injured 

or ill workers.  Politicians found themselves inundated with a new wave of public health 

workers who cited the role of silica in mining communities, towns with quarries, and 

populations downwind from smokestacks.  Also, technology played a considerable role 

among miners, particularly those in the United States and Canada.321  Drills gained favor 

as they expedited mining ore underground, but also augmented the problem with dust.  

The deleterious effects of dust quickly became evident and despite efforts to provide 

workers with masks, miners continued to damage their lungs.  

 Initially part of the Ley Federal de Trabajo of December 1938, workers in La 

Zacatecana Beneficiadora de Oro y Plata, S.A. and La Candelaria y Ánexas celebrated 

their victory.  Yet, in July 1940, Judge Sixto Ramírez, supervising the case of the Ley and 

the Secretaria de Trabajo y Conflictos de la Federacion de Trabajadores de Zacatecas, 

suffered the wrath of the nation’s Supreme Court when it declared him incompetent and 

nullified the law.322  Urbano Castro and Ricardo Galán, union members who backed the 

law, recounted to President Ávila Camacho that workers found themselves 

demoralized.323  Likewise, workers from the Sindicato Mienro “Louis de la Rosa Oteiza” 
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in Pinos, Zacatecas, wrote that they both felt their livelihoods and legal defenses 

threatened.324   

 Over the next year, workers and unions wrote telegrams and letters of support for 

this law.  In June 1942, Salvador Márquez and Salomé González wrote to the President 

and cited the virtues of the Law.325  They noted that it supported Article 123 of the 

Constitution, which supports workers.  Likewise, workers from the Federacion de 

Sociedades Cooperativas de la Industria Minera y Metalúrgica de la República Mexicana 

sent a telegram to Ávila Camacho in August 1942.326  Salvador Gil, J. Guadalupe Rivas, 

and Rafael Rosales from the same organization later wrote a memorandum arguing for 

the federal recognition of the law.  They noted that 800 miners suffered from silicosis in 

the mining town of Mineral de Pinos, Zacatecas.327  As mining served as the principal 

form of income for that town, workers bore the burden as mining failed due to 

administration and management’s blunders and “immoralities,” as they called it.328  In 

contrast, when miners suffered injuries in Zacatecas mines, company supervisors quickly 

blamed the injured for not taking precaution, for being clumsy, too daring, or too 

ignorant.  For silicosis-tuberculosis patients, they cited the company for being at fault.  

Mine owners and supervisors, they argued, neglected to provide proper ventilation in the 

shaft or failed to mist walls consistently in an effort to minimize dust.  With the support 

of revolutionary tenets, workers now turned the tables on supervisors and supported their 

statements with Article 123. 
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 As workers sent their epistolary support, doctors and labor consultants examined 

the law in the Departamento Médico Consultivo.  They found that of the 22,000 existing 

cases fifty percent began as silicosis and became tuberculosis.  Therefore, employers 

owed these patients an indemnization of roughly 2-3 years.329  In a memorandum 

discussing the main points of the debate, Ávila Camacho agreed that silicosis-

tuberculosis could be titled a disease of profession and also common among those who 

lived with someone that worked in dusty areas as well.330  Robert Koch classified the 

disease after finding silica dust in an autopsy of a tuberculosis patient’s lungs.331  Koch 

and Ávila Camacho acknowledged the respiratory tract as the point of entry for the 

disease.  Yet, this point raised troublesome questions.  Did this mean that miners working 

longer underground should receive greater compensation than those non-miners afflicted 

with the disease?  Did townspeople inhale the dust?  If so, should they be compensated?  

Did it matter if the dust came from a silver, gold, or lead mine?  These questions all 

surfaced in the report, spawning doubts on the extent of indemnization. 

 Ávila Camacho continued by suggesting a global concern for the disease.  He 

stated that pulmonary tuberculosis in miners, not preceded by silicosis, did not constitute 

a disease of profession.  Dr. J. Buenaventura Lara, included in the memorandum, argued 

for the elimination of silicosis as a necessity to precede tuberculosis since the pulmonary 

disease existed endemically in some communities without mines.332  In addition, the 

doctor cited recommendations made by the 1937 Mexican Congress regarding labor 
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codes to educate miners on the dangers of inhaling the dust.  Workers should have 

received notice of this illness and the possible dangers of laboring in clouds of silica, he 

cited.333  President Ávila Camacho recognized that other countries installed protective 

measures for miners, but only in South Africa did miners receive compensation.334  

Medical professionals also received citations in the President’s work.  Leopold Brahdy 

wrote in the American Review of Tuberculosis in 1941that tuberculosis did not have any 

place in compensation laws as it did not stem as a disease of industry.335  Likewise, Dr. 

Federico Rohde y Herrera spoke at the Segundo Congreso del Higiene y Medicina del 

Trabajo and agreed with Brahdy’s opinion.  Rohde y Herrera stated in July 1943 that the 

disease reached endemic levels, nationally and globally, but tuberculosis could not be 

considered a disease isolated to the profession of miners.336  Moreover, he argued that 

workers should receive a medical examination prior to entry to the mine, in order to 

establish responsibility.  Therefore, if workers received a medical examination for 

employment, then doctors could conclude that the tuberculosis grew from labor and 

employers owed them compensation.  As for the debated 1937 Congreso Nacional de 

Higiene y Medicina del Trabajo argument, Rohde y Herrera noted how seminar chairs 

frequently had to hush the crowd and prevent interruptions.337  Nonetheless, doctors in 

Mexico followed in South Africa’s footsteps and initially declared it in favor of the 

workers’ cause, as supported by their Miners’ Phthisis and Mines Acts of 1911, 1912, 

and 1916 as well as the 1930 Conference on silicosis in Johannesburg.  The International 
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Labor Organization (ILO) hosted the conference and presented scientific, social, 

pathological, and engineering information on the causes of silicosis.  It worked closely 

with mining unions in New York, Nevada, England, Australia, and other countries to 

monitor the disease and its spread while cataloging the largest archive of chest x-rays for 

a work force at the time.338  The ILO hoped to stir discussion on the matter and to uphold 

South Africa’s example of compensating sufferers of silicosis-tuberculosis.  

 Lic. J. Jesus González Gallo offered the contrasting opinion and submitted it to 

the President in August, 1943.  He suggested that the severity tuberculosis took on 

workers’ health depended largely on the materials that they excavated while working.  In 

other words, the material mined affected the lungs differently, as González Gallo 

explained.  The licenciado noted that metal-producing mines created an enormous 

production of dust and silica while coal mines did not.339  He continued and perhaps 

stretched the truth of believability in his report, demonstrating his legal expertise and not 

his medical studies.  He argued that coal dust inhaled created an anti-septic environment 

for the tuberculosis bacteria, citing Dr. A. Oller, a doctor from Mitholz, Switzerland.340  

Oller appeared again and offered his interpretation of statistics that illustrated a minor 

percentage in mortality for coal miners with tuberculosis over those that labored in mines 

for metals.341  Indeed, González Gallo and Oller concurred that miners who had not had 

silicosis prior to contracting tuberculosis occurred in only a few cases, arguing that 
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together they form “reciprocal diseases.”342  The licenciado then argued that government 

officials distinguish between coal miners and miners in metal-producing enterprises.  

Moreover, he pushed for the law to recognize the disease of profession in miners who had 

toiled ten years or more in mines.343   

 The discussion over how to categorize this ailment in revolutionary Mexico 

revealed three complications in the back and forth among Zacatecas workers, 

bureaucrats, doctors, and the President.  First, all parties seemed confused over the role of 

disease in mining communities.  Disease itself appeared indeterminate and difficult to 

grasp, as raspy and as ragged as the breaths of miner.  Miners constructed themselves as 

ill while Mexico City politicians considered them as empty assets, participants in capital 

that never moved.  Doctors meanwhile saw patients as a site of interpretation, which 

could feed or change with each new memorandum or medical conference presentation.  

Second, workers saw themselves as inheritors of and actors in the Revolution.  While the 

Constitution of 1917 indeed provided them with wages, hours, and workplace guidelines, 

the confusion and interpretations on silicosis-tuberculosis raised once again the question 

of responsibility—the government?  The worker?  The employers?  What if they were 

foreign employers?  The bureaucracy and red tape signaled not only a challenge in 

understanding disease in the workplace, but also the role of the Revolution.  Third, 

politicians and Presidents had begun to change.  The days of sweeping reforms of Lázaro 

Cárdenas in nationalizing land and expropriating foreign interests slowed to a trot and 

quickly a standstill with the new generation of presidents.  In December 29, 1942, 

Gustavo P. Serrano, president of the Cámara Minera de México, wrote a telegram to 
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President Ávila Camacho.  Although only sentences long, the message rang loud and 

clear: the law would devastate the mining industry.344  As with the wheezy, raspy-voiced 

miners, the Revolution had dwindled into dust.   

 In conclusion, while the Revolution presented labor as central to its goals, 

workers in the 1920s and 1930s witnessed a shift as economic stability trumped the 

demands of railroad workers and miners.  Mining in Zacatecas struggled early on to keep 

pace with new refining techniques as well as the Guanajuato silver boom.  Even as 

investors flocked to the other city and hacienda owners abandoned their mining sites, the 

Revolution erupted and unnerved potential investors.  In the Battle of Zacatecas in 1914, 

the hills hosted armies instead of mines, further slowing silver production.  Despite fears 

that the state’s industry would not recover, several positive reports printed in U.S. 

publications reiterated the political and financial security of an investment in Zacatecas 

mining.  While the Engineering and Mining Journal writers reassured foreign investors, 

union workers felt the backlash as state-funded projects, such as the railroads, did not 

employ them.  Adding insult to injury, mining unions tested Article 123 and its outline 

for compensation in the event of occupational injury or disease.  The silicosis-

tuberculosis campaign explored the relationship between disease and labor, but also 

weighed debates on the diagnosis and remedies for such an illness.  As the grito of the 

Revolution went into the air, it dissipated in the painful coughs and scarred lungs of 

workers.   
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CONCLUSION 

 
 Mining, water history, and public health informed a complex relationship between 

industry and zacatecanos.  While much has been written about the city’s colonial silver 

mines and economy, historians neglected its mining and social history after 

independence.  This dissertation has explored how mining in or around the city of 

Zacatecas affected public works of water management, private water use and access, and 

public health.   

 Using archival and library materials including water records, letters of complaint, 

and mining council minutes, this dissertation focused on how mining and public health 

intertwined in Zacatecas in the decades before and after the Revolution of 1910.  It began 

with an examination of how the Mining Code of 1884 opened lands to foreign drilling, 

mining, and speculation.  This law coupled with the Law of Vacant Lands, which 

declared unworked plots available for domestic or foreign purchase.  Investors posted 

denuncios in an attempt to gain access to new land for mines or to gain ownership of 

established mines.  The subsequent conflicts increased with the influx of foreign 

investors during times of drought in the region, raising the question of who had access to 

water resources.  Miners and mine supervisors often blocked farmers, ranchers, and 

herdsman from accessing water sources received in the purchase of land.  While most of 

this activity took place outside the city, citizens and municipal officials struggled to 

control water differently.  As the climate alternated between devastating droughts and 

floods, city engineers and municipal councilmen attempted to install drains, run-off 

channels, fountains, and potable water to sustain its population through both extremes.  

Mining companies likewise sought to curb access to water that might impede operations.  
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Yet, even when mining enterprises established themselves and employed locals to work, 

miners and workers walked in a transitional space in the environment, workplace, culture, 

and society.  They traced liminal steps that exploded in moments of anger and tension, 

away from the gaze of legal authorities in the city.  While workers had originally avoided 

authorities in their anger, they channeled their dissatisfaction with company recognition 

of their efforts and sacrifices to their health.  After the Revolution stormed Zacatecas in 

1914 and the Constitution promised new reforms for workers, miners pushed for 

recognition of tuberculosis-silicosis in order to receive government mandated 

compensation for their dust-filled lungs.  Consequently, this project traced the 

implications by industry on human health, either as nearby resident or as worker in the 

earth. 

 This dissertation demonstrates the continued importance of Zacatecas in the 

historiography of Mexican history.  First, it attempts to pull the historiographical 

limelight away from Mexico City.  While many dissertations focus on the environmental 

plight of el Distrito Federal, they close their eyes to the rest of the country.  This projects 

wishes to remedy this absence by illustrating how national policies on mineral and water 

rights affected individual cities, in this case Zacatecas.  In particular, it examines the 

Mining Code of 1884.  This law serves as a legislative foreshadowing to neo-liberal 

policies that later affect the borderlands and Bajío region to much controversy in the 

years following the North American Free Trade Agreement in 1994.  

 Second, this dissertation follows what Lesley Byrd Simpson outlined in his book 

Many Mexicos.  In order to grasp the uneven development of the country and indeed the 

use of resources by foreign and domestic interests along with the varied experiences of 
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successes and failures, historians must study the many regions of the country and not 

solely la capital.  While the Porfirian efforts to transform the Valley of Mexico from 

seasonal swamp to shining example of a modern city have been documented, the 

application of those same efforts in other cities emphasizes the limits of Porfirian reach 

and benevolence.    

 Lastly, the historiography of Zacatecas focuses on the colonial economic output 

of its silver mines and neglects the social history of mining.  While much of the literature 

focuses on the glory of the colonial mining days, this project examines how that industry 

changed in the years and decades leading up to the Revolution.  Specifically, it sheds 

light on the effects of the Mining Code of 1884.  President Porfirio Díaz, buoyed by 

support among cronies in the capital city, granted foreign ownership of water and land, 

adding to the tensions on the eve of Revolution.  Overshadowed by the tragedy at 

Cananea, mining cities in the decades leading up to the Revolution bore the brunt of 

Porfirian policies and also contributed a substantial number of troops and military 

officials.  

 This study offers a springboard for future work on Zacatecas and mining.  The 

history of silver production in the city offers insight into current mercury deposits 

embedded in soil.  These deposits illustrate the heavy use of the metal during silver 

refining and serve as a plausible environmental health discussion.  Nicholas Robins 

describes how silver mines in Potosí in present-day Bolivia produced insalubrious 

conditions for indigenous workers over centuries in mining and refining.345  Moreover, 
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Robins gathers scientific data into his thesis through his association with the 

Environmental Health Council, adding new sources on the level of contamination.  

 The increasing use of scientific data in environmental history allows for 

quantifying heavy metals and toxins leaked by industry into soil and water, adding to the 

possibilities for new research.  Likewise, Tetsuya Ogura and José Ramírez-Ortiz offered 

insight into the level of mercury (Hg) in the soil surrounding Zacatecas.346  With mercury 

lost during the refining process over the course of 450 years, the amount in the soil 

allows present companies to “harvest” the metal.  Scientific analysis of soil and the 

“harvesting” process provide insight into the remnant toxic legacy of silver mining. 

 Water served as a crucial theme in this project and it continues to be a concern in 

Zacatecas.  First, the city’s outskirts received a new system for potable water distribution 

as recently as February 2014.347  As the state capital grows in population and economy, 

farmers and rural families build on the outskirts of the city and stretch city infrastructure 

projects even more into the hills.  Second, politicians and residents both emphasized the 

importance of the vital resource for arid cities like Zacatecas during July 2013 as a 

drought swept through the region.  Mayors and state governors of Chihuahua, Zacatecas, 

Coahuila, and Durango appealed for natural disaster funds, as dust storms swept the 

area.348 Lastly, Felix Iskander and his colleagues discuss the clean-up efforts at La 

Zacatecana dam, a reservoir that feeds city utilities.349  They suggest that, while well-
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intentioned, the city’s efforts to rid the small lake of mercury deposits lining its bottom 

proved too risky.  Dredging the lake bottom would only circulate and disperse the 

deposits.   

 This project also highlighted the theme of public health.  First, citizens in the city 

records complained about the lack of potable water, drainage networks, and public 

fountains throughout the city.  These public works, or rather the lack of them, offer what 

Claudia Agostoni calls, “contradictory proof” of the Porfirian emphasis on public 

health.350  While the capital city was booming and extending its network of drainage with 

the Gran Canal, Diaz’s government faced the challenges of a booming population and 

endless additions to the network.  With the population growing at an exponential pace, 

the científicos recognized their inability to keep with demand for water management 

systems.  Yet, they also applauded the growth as it meant public health measures had 

taken effect.  In Zacatecas, public health measures varied in their successes and failures.  

Indeed, Governor Eduardo Pankhurst reveled in a budget surplus, which allowed him to 

offer rabies and health clinics around the city.  While national and state programs 

implemented public health measures, many residents voiced concern for their own well-

being, pressuring city leaders to respond.   

 In conclusion, this dissertation offers insight into how the city of Zacatecas 

opened mineral rights to foreign enterprise after the Mining Code of 1884 and the 

management of resources and public health thereafter.  With the scaling back of 

environmental protections in the Trans-Pacific Pact 2013 and the growing foreign 

exploration in Mexican crude, Mexicans will face a growing instability and inconsistency 
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on control over resources.  Likewise, these debates mirror those in the United States with 

mountaintop removal and natural gas “fracking.”  In both cases, locals near industrial 

sites argue that legislators jeopardize their health.  With water-borne illness in the wake 

of the Mining Code of 1884 and the silicosis-tuberculosis campaign in the 1940s, public 

health serves as the links between Porfirian Mexico, the Revolution, and the present in 

the mining city of Zacatecas. 
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