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I. BACKGROUND 

Introduct ion 

The eighteenth century brought far-reaching and 

dynamic changes to Spanish America. Some of these changes 

were the results of imperial policy. Others resulted 

from trends that were altering the whole ambience of 

Europe while affecting the New World as well. This 

paper will examine a mining expedition that went to 

New Granada from Europe in order to give the mining 

industry there the benefits of the latest technology. 

In our modern age it is not unusual to employ 

specialists to solve the problems of an ailing industry. 

However, the application of science to the economy 

was an idea that originated in the eighteenth century.1 

This mining reform was conceived from concepts that 

were unique to its time, namely the Bourbon reforms 

and the Enlightenment. It therefore becomes important 

to examine the mining reform in light of its own context 

and to see it as a product of the circumstances that 

led to its creation. 

The Enlightenment and the Bourbon reforms represent 

two distinctive features of the eighteenth century. 

iFrank Safford, The Ideal of the Practical: Colom
bia's Struggle to Form a Technical Elite (Austin: 
University of Texas Press, 1976), p. 92. 



The Enlightenment popularized the appeal to science 

for assistance in problem solving and the Bourbon Reforms 

involved the modernization of Spain and her colonies. 

Both trends influenced the mining reform since it rep

resented one of the Bourbon Reforms and it used science 

as its means for success. 

Thus, before examining the reform itself, it is 

essential to understand both the effects of the En

lightenment and the ideas behind the Bourbon Reforms 

since without these movements, the mining reform would 

never have taken place. A general background will 

be presented in the first chapter of this study before 

turning to an in-depth description of the actual mining 

reform. It will thereby be possible to place the isolated 

event (the mining reform) into the larger framework 

of the eighteenth century in order to analyze what 

it teaches us about the nature and progression of the 

Enlightenment and especially about the Bourbon Reforms. 

The Bourbon Reforms 

From the Hapsburgs, the Bourbons inherited a Spain 

laden with problems. The Spain that Philip V (1700-46) 

faced in 1700 had a weak army, an empty treasury, and 

an administration in chaos. Public disorders were 

frequent, and it was generally obvious that drastic 



changes were needed.2 

From the beginning of the Bourbon regime, the 

kings' policy tradition was centralization. The Bourbon 

kings believed that a strong monarchy would conquer 

all, including the problems which faced both Spain 

and her colonies. This meant eliminating all priv

ileges, ecclesiastical, municipal, and social, outside 

the Crown, This change in policy initially took effect 

after the Catalan Revolt of 1705.3 The early Bourbons 

concentrated on the reformation of Spain's economic 

situation since in spite of the fact that Spain had 

gold and silver coming in from the Indies, her industrial 

base was weak and was far surpassed by England's. 

Additionally the financial and military systems needed 

attention. 

Although early reform attempts applied to Spain, 

the Bourbons paid attention to the colonies as well. 

For instance, Philip V created a secretary of state 

for the Indies in 1714. This reduced the responsibility 

of the Council of the Indies. Formerly, its jurisdiction 

had encompassed judicial, financial, military. 

2Lillian Estelle Fisher, The Intendant System in 
Spanish America (Berkeley: University of California 
Press, 1929), p. 6. 

3john Lynch, Spanish Colonial Administration, 1782-
1810: The Intendant System in the Viceroyalty of the 
R!!O de la Plata (New York: Greenwood Press, 1958), 
pp. 1-2 . 



ecclesiastical, commercial, and general administrative 

matters in addition to the control of patronage for 

New World positions. After 1714 the Council's responsi

bilities were limited to judicial matters and patronage 

over judicial and ecclesiastical positions.^ Also, 

the functions of the Casa de Contratacion (the government 

agency in charge of all economic matters between Spain 

and America) were restricted.5 Additionally, the Bourbons 

introduced the intendencia system of government in 

Spain, which supplanted the old Hapsburg system of 

gobiernos , cor r egimien tos , and alcaldjTas mayores. 

After this new system succeeded in Spain, it was instituted 

in America, although initially on a limited basis. 

Cuba first received the innovation in 1764, and its 

success there as well as in subsequent experiments 

in other colonies led to its eventual installation 

throughout much of Spanish America.6 The Ministry 

of the Indies was established in 1721. It assumed 

many of the powers previously exercised by the Council 

'̂ Mark A. Burkholder, "The Council of the Indies 
in the Late Eighteenth Century: A New Perspective," 
Hispanic American Historical Review (hereinafter cited 
as HAHR) 56 (August 1976):405. 

^L.E. Fisher, Intendant System, p. 8. 

OC.H. Haring, The Spanish Empire in America 
(New York: Harcourt Brace Jovanovich, Inc., 1947), 
p. 134. 



and thereby further centralized the government.^ This 

restructuring made it easier for the Crown to maintain 

control since the king assumed all legislative functions 

and sent out his orders through ministers rather than 

delegating his power as he had done in earlier times.8 

The pinnacle of this reform effort came under 

the reign of the third Bourbon king, Charles III, who 

in 1763 initiated a major overhaul of the entire imperial 

structure after the defeat of Spain in the Seven Years' 

War. Although the loss to England provided an immediate 

reason for imperial reform, it was still part of the 

process begun by Philip V and continued by Ferdinand 

VI. During the reigns of the first two Bourbons, the 

emphasis of the reforms focused upon Spain. Charles 

III continued to reform Spain, but shifted the main 

emphasis of the reforms to the American colonies.9 

The three essential needs that Charles III ad

dressed in his reforms were economic, strategic, and 

governmental. The changes that he introduced into the 

^Jacques A. Barbier, "The Culmination of the Bourbon 
Reforms, 1787-1792," HAHR 57 (February 1977):54. 

^Lillian Estelle Fisher, Viceregal Administration 
in the Spanish-American Colonies (New York: Russell 
and Russell, 1967), p. 131. 

9j.R. Fisher, Government and Society in Colonial 
Peru: The Intendant System, 1784-1814 (London: Athlone 
Press, 1970), p. 1. 



New World were: the widespread enlistment of colonial 

troops into bodies of militia; the adoption of prac

tically free trade within the empire for Spanish ships 

as well as other trade reforms; the expulsion of the 

Jesuits; and, the installation of the intendant system 

of government.10 

In order to institute these reforms, Charles III 

strengthened the bureaucracy. Decision-making became 

centralized and thereby more efficient. With this 

streamlined state apparatus he was able to succeed 

at his attempts to institute major reforms in America.11 

In summary, Charles III surrounded himself with 

capable administrators who were ready to make some 

radical changes. Their distinguishing characteristic 

was talent rather than family heritage. They were 

intensely nationalistic yet not unrealistic about how 

far the Spanish social system could be pushed in order 

to effect changes.12 Further, Spanish adjustments 

in the colonies had to be viewed in this light as well 

since the colonists resisted change to varying degrees 

I O L . E . Fisher, Intendant System, p. 8. 

lljames Lang, Conquest and Commerce: Spain and 
England in the Americas (New York: Academic Press, 
1975), pp. 71-72. 

12Barbara H. Stein and Stanley J. Stein, The Colonial 
Heritage of Latin America: Essays on Economic Depend
ence in Perspective (New York: Oxford University Press, 
1970), p. 98. 



as well. Change proceeded somewhat more rapidly in 

the colonies than in Spain, but nevertheless the rate 

of change caused problems.13 The Comunero Rebellion 

in New Granada, for example, was an uprising over not 

only the changes that were being introduced, but also 

the method and rate of their institution.1^ 

The reforms described above attempted to provide 

solutions to problems such as the lack of money in 

the treasury and a growing fear of rival nations. 

The Enlightenment, which will be described later, caused 

increased emphasis to be placed on science as a means 

to achieve increased efficiency and, as a result, more 

money in the treasury and a more secure position against 

potentially threatening nations. The mining reform 

in New Granada, which is the subject of this study, 

illustrates this point. The Crown sought more efficient 

mines because of its desire for precious metal, or 

revenue, and its need for raw materials to make arms. 

New technology provided the means to achieve these 

ends. This mixture of Enlightenment with reform makes 

this undertaking worthy of study since it reflects 

two properties that were unique to the eighteenth century 

13lbid., p. 99. 

l^John Leddy Phelan, The People and the King: 
The Comunero Revolution in Colombia, 1781 (Madison 
University of Wisconsin Press, 1978), p. 20. 
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Further, as stated earlier, Charles III surrounded 

himself with able ministers. One such bureaucrat, 

Jose de Galvez, who was Minister of the Indies, wielded 

great influence over the mining reform because he had 

visited New Spain as a visitor-general earlier in his 

career. His term as visitor-general proved his loyalty 

to the Crown as well as his enthusiasm for reform.15 

For this reason among others, the king held him in 

high esteem. This study will explore whether or not 

any changes in the course of the mining reform occurred 

upon the death of Galvez and thus the end of his direct 

influence upon Charles III. Finally, it will show 

how the mining reform illustrates other trends within 

the course of the Bourbon reforms under Charles III. 

The Enlightenment 

The Enlightenment in Spanish America was unique 

in that it reflected the generally known ideas of Enlighten-

m ent mixed with ideas from minds that were controlled 

by both church and state. The following definition 

formulated by Adrienne Koch describes the Enlightenment 

in general. 

1 "Hospitality to scientific inquiry" 
and acceptance of its discoveries 
even at the risk of displacing "all 
others a priori or intuitive or 
merely traditional beliefs with 
respect to matters of fact." 

15c.H. Haring, Spanish Empire, pp. 246-47. 



2. A struggle against "superstition, 
tribal idols, and irrational pre
judices" particularly when these 
unfounded beliefs issue in "manifest 
human injustices and oppression." 

3. A critical reconstruction and re
examination of basic beliefs. 

4. A dedication to the work of social 
and economic reform.1^ 

This definition is broad enough to cover both the American 

and European Enlightenment because it describes the 

basic conditions and norms of the society that received 

them. Since Spanish society had not progressed at 

the same rate as the rest of western Europe, the Enlighten

ment followed a unique course both in the peninsula 

as well as in the colonies. Spain clung to traditional, 

corporatist values, and as the educated Spaniard became 

aware both of new ideas and of the differences between 

modern Europe and his motherland, he sought changes. 

However, he conceived these changes within the existing 

framework of his society, religion, and government. 

Enlightened despotism was the medium that reconciled 

the desire to exploit new ideas with the lingering 

allegiance to the hierarchical society of Spain and 

her colonies. The Enlightenment belonged to the educated 

16A. Owen Aldridge, "The Concept of the Ibero-
American Enlightenment," in The Ibero-American En
lightenment , ed. A. Owen Aldridge (Urbana: University 
of Illinois Press, 1971), p. 8. 
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elite. The majority of the people did not concern 

themselves with it. It was the Crown that initiated 

most of the modernization and scientific experimentation 

and it did so in order to establish efficient, tight 

control of the colonies and their potential for royal 

profit as well as to attempt to keep pace militarily 

with the rest of Europe. The colonial societal structure, 

therefore, remained basically intact, and changes were 

made within the auspices of the usual channels, until 

the effects of increased enlightenment became so strong 

at all levels that the entire structure of colonial 

life was forced to change, a topic that is beyond the 

scope of this paper. 

During the eighteenth century, French ideas began 

to permeate Spanish American thought.1^ The educated 

class enjoyed French plays and writings, so much so 

it seems, that Spanish American writing declined during 

this period. France joined Germany and England in 

a renewed interest in science, and this trend was in 

turn transmitted to Spain and her colonies. Foreign 

innovations had their most notable impact in the area 

of science. One example was in the formation of various 

societies for the promotion of practical knowledge. 

l^C.H. Haring, Spanish Empire, p. 221. 
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These were called Sociedades economicas de amigos del 

pais and although they originated in Spain, they sprang 

up in the colonies as well during the latter part of 

the eighteenth century. These societies concerned 

themselves with topics such as agriculture, political 

and social problems, and with the development of the 

physical and natural sciences. The very nature of 

these organizations implied the emancipation of science 

from theology since they propounded the concept of 

experimental investigation . 18 

The ideas of Enlightenment had many different 

modes of transmission to the colonies. Many Spanish 

Americans travelled and studied in Europe and brought 

new ideas back with them along with books and scientific 

experimentation equipment. These travellers and stu

dents were able to procure books that were prohibited 

in the colonies. Also, English, French, and Dutch 

smugglers operated along the American coastline, making 

the progressive ideas from abroad available to Americans.19 

Another, more legal mode of transmission of ideas 

18Roland D. Hussey, "Traces of French Enlightenment 
in Colonial Hispanic America," in Latin America and 
the Enlightenment, ed. Arthur P. Whitaker (Ithaca: 
Cornell University Press, 1961), p. 57. 

19c.H. Haring, Spanish Empire, p. 224. 
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was through the expeditions of European scientists 

and technologists to Spanish America under the direction 

of the Crown.20 This was a strict departure from the 

norm since the Laws of the Indies strictly forbade 

the visits of foreigners to the colonies except by 

special royal license. Philip II started this policy, 

which remained in effect until the Bourbon monarchy 

began to view certain ideas and talents of foreigners 

as beneficial to the colonies and therefore to the 

Crown. Thus, although the law remained unchanged in 

actuality and a royal license was still necessary, 

the Bourbons showed their increasing enlightenment 

by relaxing the application of it and making licenses 

easier to obtain, and even went so far as to invite 

foreign scientists to the colonies. Perhaps the most 

famous expedition was from the Academy of Sciences 

in Paris. In 1735, this expedition was sent to Quito 

in order to study the equator. There were also botanical 

and mining expeditions which were important scientifically 

both to Spain and to the world.21 

20charles Gibson, Spain in America (New York 
Colophon Books, 1966), p. 176. 

21lbid. 

Harper 
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The very presence of these European visitors had 

a strong effect upon the intellectual movement in Spanish 

America. These scientists socialized in educated circles 

and were able, by doing so, to share not only their 

findings but also the attitudes that pushed them forward 

in their work. These ideas stood in sharp contrast 

to the tradition of medieval scholasticism that continued 

to prevail, and by their innate nature could not help 

but begin to corrode these traditions, although the 

process was slow and at times seemed almost intangible. 

Nevertheless, the seeds of the destruction of the old 

ways were being sown during the lavish parties given 

to entertain the visiting scientists as well as during 

the expeditions. 

In addition to the advances in science during 

the Enlightenment, the furthering of new ideas led 

to greater prosperity and comfort. Enlightened des

potism not only emphasized scientific experimentation 

and exploration, but also comfort. The Bourbons realized 

the importance of keeping their subjects content, and 

used technology for this end, although these attempts 

were not entirely successful. In the principal cities. 

the main streets were lighted and paved, and many new 

buildings were built. Also, smallpox innoculations 
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were given, which brought relief from this dreaded 

disease. These were examples of how the Enlightenment 

benefited all classes of society, even though as the 

century drew to a close, these comforts did not placate 

the colonists as effectively as the Crown had hoped. 

New Granada shared in the course of the Enlighten

ment in Spanish America. Many of the manifestations 

of the Enlightenment in the viceroyalty of New Granada 

came about as a result of the actions and beliefs of 

Archbishop-Viceroy Antonio Caballero y Gongora, who 

had been interim viceroy since 12 May 1781 and was 

installed as de jure viceroy on 15 June 1782.22 He 

was known for his ability to maintain harmony with 

both the Crown and the Creoles since he carried out 

royal orders in a manner that was palatable to the 

Creoles. He believed that "authority should reside 

in the hands of the people who have the knowledge," 

or in enlightened despotism.23 Caballero y Gongora 

thus believed in using knowledge as a tool for progress. 

22jose Manuel Perez Ayala, Antonio Caballero y 
Gongora, virrey y arzobispo de Santa Fe, 1723-1796 
(Bogota: Imprenta Municipal, 1951), pp. 126, 150. 

23peter H. Smith, "Political Legitimacy in Spanish 
America," in New Approaches to Latin American History, 
eds. Richard Graham and Peter H. Smith (Austin: 
University of Texas Press, 1974), p. 238. 
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economic prosperity, or more specifically, to please 

the Crown by making economic enterprises more profitable 

through the use of technology. He also sought to win 

the loyalty of the Creoles, especially the youth, by 

drastically changing the curriculum in higher education 

to include both applied and pure science. Scholasticism 

yielded to philosophical eclecticism, and religion 

and ancient belief yielded to systematic observation 

and experimentation. Caballero y Gongora clearly outlined 

his goals when he wrote the following passage to his 

successor: 

The 
subs 
scie 
have 
and 
of V 
to s 
swam 
prec 
need 
natu 
and 
to u 
and 

whol 
t i tu 
nces 
was 

exac 
alua 
ubdu 
ps t 
ious 

of 
re a 
the 
nder 
subs 

e pur 
te fo 
, on 
ted t 
t sci 
ble p 
e , hi 
o dra 
meta 

peopl 
nd to 
ruler 
stand 
tant i 

pose of this plan is to 
r the merely speculative 
which until now students 
heir time, with the useful 
ences. In a kingdom full 
roducts to exploit, mountains 
ghways to open, mines and 
in, rivers to tame and 
Is to purify there is more 
e who are trained to observe 
use calculus, the compass, 
than people who are trained 
logical being, prime matter, 

al form.24 

Although at times Caballero y G6ngora's ideas 

seemed to emphasize merely the improvement of education, 

at other times he seemed to concentrate on purely economic 

objectives. In reality, these opposite ends of the 

24Quoted in Phelan, People and King, p. 233. 
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spectrum were part of the same large goal. During 

the 1770's, there was much rivalry between the defenders 

of scholasticism and the advocates of the sciences. 

In 1768, after the expulsion of the Jesuits, the need 

to reorganize education became evident since the Jesuit's 

Javeriana University no longer existed and consequently 

Bogota only had one university, Santo Tomas, which 

was entitled to grant advanced degrees. The Dominican 

order administered that university and they opted strongly 

for the scholastic tradition. Thus, Caballero y Gongora 

wanted to hinder indirectly the Dominicans in order 

to further the cause of science while at the same time 

to avoid the wrath and opposition of the Dominicans. 

The archbishop-viceroy hoped to gain support for science 

among Creole youth, in order that the pressure of public 

opinion, rather than the direct action of government, 

would undermine scholasticism. 

One way by which Caballero y Gongora brought attention 

to the virtues of science was through his patronage 

of the famous botanical expedition which was so successful 

that it was highly acclaimed by scientists throughout 

the world. Caballero y Gongora organized the expedition 

in 1783. He chose Jose Celestino Mutis as its leader. 

Mutis was a Spanish physician born in Cadiz in 1732 
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who came to Bogota to teach mathematics and astronomy 

in the Colegio de Rosario. He introduced his pupils 

to the Copernican system and was thus denounced by 

the Dominicans. He began the study of botany in New 

Granada, corresponded with Linnaeus, and became known 

at the botanical academies of Europe.25 The purpose 

of Caballero y Gongora's expedition was to make a systematic 

collection of specimens and drawings of all South American 

flora north of the equator. The work of the expedition 

continued after his death in 1808 and in over twenty-five 

years of active investigation the expedition accumulated 

a large library, an extensive collection of flora, 

studied geodetics, geography, and zoology, and founded 

an observatory . 26 

Another way in which Caballero y Gongora encouraged 

the study of natural sciences was through his insistence 

that students in the colleges of San Bartolome and 

Rosario choose between the study of speculative 

25A. Federico Gredilla, Biografia de Jos^ Celestino 
Mutis con la relacion de su viaje y estudios practicados 
en el Nuevo Reino de Granada (Madrid: Establecimiento 
Tipografico de Fortanet, 1911), pp. 104-106. 

26lris H.W. Engstrand, Spanish Scientists in the 
New World (Seattle: University of Washington Press, 
1981), p. 8. 
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philosophy (scholasticism) and practical philosophy 

(the physical and natural sciences). Since the archbishop-

viceroy had done so much to encourage a favorable attitude 

toward science, many more students chose the study 

of that subject rather than scholasticism. 

Although Caballero y Gongora attempted to abolish 

the Dominican University of Santo Tomas and replace 

it with a school that emphasized science, his efforts 

failed. However, although the Dominicans still had 

some strength, he had firmly established the trend 

toward science and scholasticism was doomed to be replaced 

by the accuracy and experimentation of science. 

An intriguing example of Caballero y Gongora's 

strong support for the furthering of science is found 

in his sponsorship of the mineralogical expedition 

headed by Juan Jose D'Elhuyar. This expedition sought 

to improve the mining methods in New Granada in order 

to make that industry more efficient and thus more 

lucrative to the Crown, Experts were called in from 

Europe, but the undertaking was generally considered 

to be nothing more than an unsuccessful attempt to 

use technology to promote economic prosperity and another 

example of Caballero y Gongora's vigorous efforts to 

introduce into New Granada the knowledge of the 
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Enlightenment, It is interesting to note, nevertheless, 

that after the unsuccessful mining expedition in New 

Granada, related expeditions succeeded in the viceroyalties 

of New Spain and Peru, 

Many questions continue to surround the mining 

mission in New Granada, What were the unachieved goals 

that caused this expedition to be called a failure? 

Did it meet with any successes? Viewed from another 

perspective, why was New Granada chosen as the site 

for the first mining reform? Did Caballero y Gongora 

initiate the expedition or did the Crown? Does this 

reform accurately represent the course of other Bourbon 

reforms as well? Were its shortcomings the result 

of the failure of imperial policy or did they merely 

reflect an unfortunate combination of circumstances? 

Further, this mining reform occurred during the 

and the Charles IV-Valdes era. Because the reform 

and the Charles IV-Valdes era. Because the reform 

spanned this time of a change in leadership, will it 

provide insight into whether policy during this time 

reflected continuity or discontinuity after Galvez? 

These questions will comprise the remainder of this 

study, 



II. THE ORIGIN OF THE MINING REFORM 

Early Sources 

The roots that led to the mining reform can be 

traced back as far as 1777 when the Spanish Navy Department 

asked for assistance from the Basque Society (Sociedad 

Vascongada de Amigos del Pais).l The Spanish Navy 

had been procuring its guns from Carron, Scotland, 

but Spain increasingly felt the need to find her own 

source of guns rather than to remain dependent on Britain 

as relations between the two countries began to become 

strained. Further investigation revealed that the 

Spanish munitions factories were antiquated as a result 

of the general deterioration of the Spanish iron industry.2 

The iron industry was located in the Basque country, 

so the Basque Society took a particular interest in 

improving the situation. It had made plans for improvements 

before the government became aware of the situation. These 

plans included the establishment of chairs of metallurgy 

at its new technical school, the Seminario Patriotico.3 

The society wanted to hire experts for these positions 

lArthur P. Whitaker, "The Elhuyar Mining Missions 
and the Enlightenment," HAHR 31 (November 1951): 
560-61. 

2lbid., p. 562. 

3lbid. 

20 
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from the School of Mines at Freiberg, Saxony, and from 

Sweden, since these were the locations of leading mining 

centers in Europe, but it had lacked sufficient funds 

to do so. 

The naval representative was impressed with the 

Basque Society and sent the Conde de Penaflorida to 

discuss the situation in confidence with its director.4 

Their meeting resulted in the decision to send a secret 

mission to Scotland in order to steal the technology 

used at the munitions factory at Carron. Recruiting 

began, but after about five hundred personal interviews, 

a candidate still had not been found. Cooperation 

between the Basque Society and the Navy Department 

finally succeeded, however, in the hiring of the D'Elhuyar 

brothers for two of the three joint projects of the 

Navy , 5 

Juan Jose and Fausto D'Elhuyar, from a Basque family 

who emigrated from either France or Switzerland, were 

born in the northern Spanish city of Logrono. Their 

father, a surgeon, sent them to school in Paris. While 

studying chemistry under a famous Parisian master, 

the two brothers met the sons of the Conde de Penaflori

da and the Marques de Narros, two officers of the Basque 

^Ibid., p. 563. 

5lbid. 
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Society. Their chemistry instructor also possessed 

expertise in mining and had been consulted various 

times previously by the Basque Society and the Navy 

Department in regard to their joint venture to improve 

the Spanish metallurgical industry. When Penaflorida 

and Narros could not find a suitable individual for 

their project, they asked their sons in Paris about 

possible candidates and were told that the D'Elhuyar 

brothers would be well-suited for the positions and 

that they had just returned to Spain. Additionally, 

the chemist highly recommended the brothers. Soon 

afterward, Juan Jose was hired to carry out a portion 

of the mission. 

In order to disguise the government's involvement 

in this endeavor, Juan Jose" was officially paid by 

the Basque Society with money that the Navy Department 

furnished. Additionally, he received two sets of in

structions, one set public and the other secret. On 

the surface he was a scientist from the Basque Society 

on a mission to learn about new technology for purely 

scientific reasons. Underneath, he was to learn all 

that he possibly could about the manufacture of arms, 

including the methods used at Carron. He was to go 

to Paris first in order to consult with French scien

tists, then to Freiberg to study at the School of Mines, 

and then to Scotland to visit the Carron munitions 
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factory. This last part of his program did not suit 

the ethics of D'Elhuyar and he sought to avoid it. 

However, it was planned by the government that Juan 

Jose would be employed as a scientist for the Spanish 

fleet upon his return.6 

Shortly before Juan Jose left on his mission, 

the Basque Society and the Navy Department established 

two new chairs at the technical school at Vergara. 

In this case, Penaflorida appealed to the crown for 

government funds since the Basque Society was unable 

to finance the positions immediately. In 1778, 

Charles III agreed to support the venture since it 

gave him the chance to show his support for the Enlight

enment . 7 Although the chemistry and metallurgy chair 

filled quickly, it was difficult to find a qualified 

candidate for the ch,air of mineralogy. Fausto D'Elhuyar 

was finally chosen. His training began in 1778, and 

he assumed the position in 1781. He spent the interim 

period studying in central and northern Europe along 

with his brother. During this time, the brothers became 

acquainted with many invaluable contacts, including 

Baron von Born, who would later have an important influence 

^Bernardo J. Caycedo, D'Elhuyar y el siglo XVIII 
neoRranadino (Bogota: Ediciones de la Revista Ximenez 
de Quesada, 1971) , p. 38. 

^Whitaker, "Elhuyar Mining Missions," p. 566. 
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on the first mining reform in New Granada. 

When Fausto returned to Spain in 1781, Juan Jose 

visited Sweden as per his instructions, but then decided, 

contrary to his instructions, not to visit Scotland, 

He made this decision not only because he had no desire 

to spy, but also because he had heard that recent tests 

showed the superiority of Swedish arms over Scottish 

arms and because Spain was at war with Britain.8 He 

went instead to Sweden to study under the famous professor 

and chemist in Upsala, Torbern Olaf Bergman, partially 

to further his own education and also in order to verify 

what he had heard about Swedish arms. While he was 

in Sweden, he studied with many other scientists who 

were making innovative discoveries. Along with Bergman, 

Karl Wilhelm Scheele, who was one of the discoverers 

of oxygen, especially encouraged and helped Juan Jose. 

The knowledge and inspiration received by Juan Jose 

while studying under these two great scientists led 

him to the discovery of tungsten in 1783.9 Unfortunately, 

Juan Jose never received the credit that he deserved 

for this discovery, because by the time that the pub

lications came out about the new element he was in 

New Granada, Also, his shy and reticent personality 

.„4 

8lbid, 

9Stig Ryden, Don Juan Jose de Elhuyar en Suecia 
(1781-1782) (Madrid: Insula, 1963), p. 26. 
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did not lend itself to being concerned about fame.10 

He made this discovery back in Spain, with the help 

of his brother, Fausto, who, although he assisted him, 

he did not have the expertise that Juan Jose had gained 

from his stint in Sweden, Therefore, it is important 

to note that although Fausto did assist Juan Jose, 

and although Fausto was there to receive the credit 

when the news became public in Europe, the brains behind 

the work were those of Juan Jose. 

Further, just after plans were underway to convert 

the munition works of Spain over to the method that 

was used in Scotland, Juan Jose informed his superiors 

that a new method would be more suitable. Timing, 

however, was not on his side. His disobedience of 

orders and his unpopular scientific choices, coupled 

with the slowness of his progress as seen by certain 

superiors led to his dismissal in February of 1783 

at the hands of the Marques Gonzales de Castejon, the 

Minister of the Navy. Soon afterward, Penaflorida 

and Narros wrote a letter of protest to Antonio Valdes, 

the naval officer who was in charge of the munitions 

department. Conveniently enough, Castejon died in March 

of 1783 and Valdes replaced him as Minister of the 

Navy. He did not reverse Juan Jose's dismissal, but 

SI 
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decided that he should serve Spain in a different capacity, 

this time in a position at the new munitions factory 

that was under construction near Cadiz. He was now 

to be employed by Galvez's colonial department.11 

Galvez, the Minister of the Indies, would later exploit 

the vast knowledge of minerals D'Elhuyar had gained 

through his many travels by sending him to the kingdom 

of New Granada. 

The Impetus from New Granada 

On 14 October 1782, Archbishop-Viceroy Caballero 

y Gongora wrote a letter to Minister of the Indies 

Galvez in which he discussed the mines of the kingdom 

of New Granada. He began this letter with a description 

of their decadence and stated that at the present only 

the gold mines were worked. He described the copper, 

gold, lead, and silver mines within the kingdom and 

contrasted their lack of production in the current 

century with their abundant production of the last 

century. He then emphasized that the mining industry 

was essential to Spanish American prosperity and stated 

that he thought the current lack of production from 

the mines of New Granada should be remedied as soon 

as possible because the potential for prosperity was 

so great if the mines were properly administered. 
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He finished his letter with the suggestion of the pos

sibility of using the smelting process for the extrac

tion of silver rather than the amalgamation process 

that had been used in the past.12 

Caballero y Gongora's hypothesis regarding the 

advantages of smelting over amalgamation was especially 

timely since that issue had been debated at length 

in Europe in the years preceding his letter. The patio 

amalgamation method was widely used in Spanish America 

although the general trend in Europe favored smelting.13 

The archbishop-viceroy's recommendation fell on enthusi

astic ears since Galvez had gone so far as to write 

a paper about gold and silver mining in Spanish America 

in 1760 and was an advocate of smelting over amalgamation 

at that time as well.l^ 

The switch to smelting also made sense diplomatically 

because the amalgamation process used mercury, which 

was hard to obtain in Spanish America. In the past, 

the colonies had obtained much of their mercury from 

Spain, who both mined it domestically and imported 

J' 

12Caballero y Gongora to Galvez, Santa Fe, 14 October 
1782, Archivo General de Indies, Santa Fe (hereinafter 
cited as AGI:SF), legajo 837. 

13whitaker, "Elhuyar Mining Missions," p. 574. 

l^Herbert Ingram Priestley, Jos^ de Galvez, Visitor-
General of New Spain, 1765-1771 (Berkeley: University 
of California Press, 1916), p. 321. 
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It. Therefore, in times of war their supply was often 

interrupted. To date, there was only one mine in all 

of Spanish America that was worth exploiting for mercury 

and that one was in Huancavelica, Peru. Further, that 

mine had been well used because its discovery corre

sponded with an increase in the mining of silver in 

Mexico. Experts had been searching for a new mercury 

source in Spanish America in hopes of being able to 

reduce the importation of mercury and to be able to 

sustain mining on an uninterrupted basis.15 

One problem with the patio amalgamation process 

was that it wasted a lot of mercury. Baron von Born 

was later to discover an amalgamation process that 

did not waste as much mercury, but this event would 

not take place until eight years later, shortly after 

Juan Jose^ had begun his mining mission in New Granada. 

In the meantime, Galvez considered exploiting the mines 

of Spanish America and the process that did not use 

mercury seemed at the time to be the most feasible. 

It is surprising that Galvez failed to notice during 

his visit to Mexico that the mining areas lacked the 

abundant fuel supply needed for smelting.16 Unfortu

nately, this was true for most of the mining regions in 

15Whitaker, "Elhuyar Mining Missions," pp. 574-77. 

16lbid., p. 577. 
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Spanish America, 

Another reason that Caballero y Gongora's letter 

about the possibility of regenerating the mining in

dustry in New Granada did not fall upon deaf ears was 

the currently weak condition of the treasury of New 

Granada. This was an age of crisis and reform. Times 

were changing, and turbulent international conditions 

placed new demands on Spain. After the defeat of Spain 

in the Seven Years' War, both the defense of the mother 

country and the colonies' defense became immediate 

issues. England had proved herself to be an intimidating 

menace. Additionally, Spain was finding its pretense 

as a great power more expensive than anticipated. 

Thus it became necessary for the Crown to reexamine 

its finances. 

The mines of New Granada represented an area of 

hope for financial gain. During the seventeenth cen

tury, this region was the chief producer of gold in 

the world.I'' Further, those who had seen the mines 

reported optimistically about their potential. For 

instance, Francisco Silvestre, a resident of New Granada, 

recommended the mines highly and emphasized that their 

exploitation would bring prosperity to New Granada's 

1*1 
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17Caycedo, D'Elhuyar, pp. 121-22. 
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currently faltering economy.18 

As discussed earlier, Charles III undertook reform 

in an attempt to reestablish peninsular vigor through 

colonial renewal.19 Once again, this reorganization 

featured various well-known programs designed to stimulate 

royal revenues and promote effective administration 

in an attempt to field a competitive military force. 

During this period of reform, the monarchy relaxed 

trade restrictions within the empire, created new monopolies 

and expanded others, expelled the Jesuits, introduced 

the intendant system of provincial administration, 

established some new captaincies general and the viceroyalty 

of Rio de la Plata, and, as this paper shows, organized 

special technical missions to attempt to revitalize 

the mining industry.20 

The Indies had been an erratic source of revenue 

since 1769, so much so that colonial income could hardly 

be considered a dependable element on the Crown's balance 

sheet. In fact, it seems that the financial contribution 

f.; 

18Francisco Silvestre, Descripcion del Reyno de Santa 
Fe de Bogota, escrita en 1789 (Bogota: Prensas del 
Ministerio de Educacion Nacional, 1950), p. 71. 

19jacques A. Barbier, "Venezuelan 'Libranzas', 1788-1807 
From Economic Nostrum to Fiscal Imperative," The Americas 
37 (April 1981):457. 

20Allan J. Kuethe, Military Reform and Society in 
New Granada, 1773-1808 (Gainesville: The University 
Presses of Florida, 1978) p. 1. 
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of the Indies was a more significant positive factor 

for the peninsular treasury under Philip V and Ferdinand 

VI (1746-1759) than in the early years of Charles III.21 

The lack of profitability which plagued the Indies, 

coupled with the increasingly precarious diplomatic 

situation for Spain, gave strong reason for some drastic 

changes in colonial administration. 

The viceroyalty of New Granada was quite poor 

and the economy was fairly primitive.22 Royal revenues 

rarely met the expectations of the Crown. Thus, that 

jurisdiction was a likely target for improvements in 

fiscal administration. A plethora of reforms may be 

found in the history of this viceroyalty. The potential 

for improvement seemed great since the land was fertile 

in many areas and various natural resources were available 

The Bourbon reforms showed themselves in the establishment 

of the tobacco monopoly, an expansion of the alcabala 

(sales tax), and a determination to collect the armada 

IK 

21jacques A, Barbier, "Towards a New Chronology for 
Bourbon Colonialism: The 'Depositaria de Indias' of 
Cadiz, 1722-1789," Ibero-Amerikanisches Archiv 6 (1980) 
344, 

22jaime Jaramillo Uribe, "La controversia juridica 
y filosbfica librada en la Nueva Granada en torno a 
la liberacion de los esclavos," Anuario colombiano 
de historia social y de la cultura 4 (1969):63. 
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de barlovento, a lesser transactions tax,23 The inhabitants 

of New Granada, who were already overburdened with 

taxes, refused to accept these new measures to improve 

their contribution to the royal treasury. They had 

been accustomed to a loose and decentralized form of 

administration under which change developed slowly. 

However, when Charles III sent a Visitor General, Juan 

Francisco Gutierrez de Pinerez, to New Granada to reorganize 

royal finances, the visitor carried out his duties 

in an unusually zealous manner. His enthusiasm angered 

the people since they could not easily afford higher 

taxes and they resented his rigor which departed from 

the norm. The Comunero Rebellion broke out as a result 

of their anger, and Archbishop Caballero y Gongora 

helped to contain the violence,24 He subsequently became 

viceroy and was known for his ability to cooperate 

with the Crown while keeping the inhabitants happy. 

In other words, he went back to the system of instituting 

change at a measured pace. He was sympathetic both 

to the orders from the Crown and the attitudes of the 

people, and was successful at mediating between both 

factions. Yet he was dedicated to reform, and his 
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23Wendell G, Schaeffer and Donald E, Worcester, The 
Growth and Culture of Latin America (New York: Oxford 
University Press, 1971), p, 309, 

24phelan, People and King, p. 186. 
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determination to carry out the ambitions of Charles 

III never wavered,25 

Thus, New Granada had in Archbishop-Viceroy Caballero 

y Gongora a man who was dedicated to royal service 

as well as to the subjects of his own jurisdiction. 

He was also an enlightened man with an eye toward science 

who appreciated the supposed natural wealth of his 

viceroyalty as well as the effect that it could have 

on the treasury, not to mention the domestic effects 

of the exploitation of natural resources. 

Galvez respected Caballero y Gongora's dedication 

to the Bourbon Reforms as well as his opinion in general. 

He also was an enlightened man and was open to the 

possibility of scientific improvements as a means for 

fiscal improvements. Therefore, when Caballero y Gongora 

wrote to Galvez with the suggestion of improving the 

mines, he gave the archbishop-viceroy's ideas serious 

consideration. Not only was the treasury of New Granada 

in need of enrichment, but Caballero y Gongora had 

proved his dedication to the Crown through his handling 

of the Comunero Rebellion. Further, in this age of 

enlightenment, scientific improvements were clearly 

in vogue. The letter about the mines of New Granada 

fell into the right hands at the right time, and Galvez 
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soon used the power of his position to set into motion 

the first Bourbon mining reform. On 31 January 1783, 

Galvez wrote Caballero y Gongora that his idea about 

the mines was "consistent with royal intentions" and 

that he would begin to seek a scientist who would be 

qualified to improve the mining industry in the vice-

royalty. He stated that mining was being studied in 

Sweden and Saxony and that he would attempt to recruit 

an expert from those centers.26 The preliminary planning 

for the mining mission was thus underway in Spain. 

The Final Arrangements 

In addition to the scientists to staff the reform 

mission, the equipment would also have to come from 

Europe. Penaflorida thus immediately began making ar

rangements for a portable laboratory which would contain 

the items necessary for such a mining mission.27 This 

was a formidable task considering that not only was 

the technology new but also that it was not going to 

be easy to procure any forgotten item once the expedi

tion was established in some remote province of New 

Granada. While Penaflorida was working on the portable 

laboratory, Galvez began the task of finding a man 
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26Galvez to Caballero y Gongora, El Pardo, 
31 January 1783, AGI:SF, legajo 837. 

27penaflorida to Galvez, Vergara, 28 February 1783, 
AGI: SF, legajo 837. 



35 

to head the mission. It just so happened that Caballero 

y Gongora's letter proposing mining reform coincided 

with the firing and reinstatement of Juan Jose D'Elhuyar 

and with the fact that the Crown had not yet found 

anything for him to do. Under the high recommendation 

of Penaflorida, Galvez called both of the D'Elhuyar 

brothers to Court, He asked Fausto to examine the 

mercury mines of Almaden and he offered Juan Jose the 

directorship of the mining reform, asking him for the 

terms under which he would be willing to undertake 

the task of "improving the smelting of metals in the 

Kingdom of New Granada."28 Juan Jose accepted the position 

and in answer to Galvez's question about terms, he 

requested that he be able to take his brother-in-law. 

Angel Diaz, along with him.29 

The prospect of emigrating to New Granada was 

an exciting one for Juan Jose. He had no close ties 

in Europe during this period. His family situation 

was marginal since his father was in declining health 

and his sister faced the prospect of her husband going 

to the New World without her. Additionally, the family's 

general financial situation was dwindling. 

Juan Jose's financial situation was no better. 

28juan Jose D'ElhUyar to Jose de Galvez, San Ildefon-
so, 22 September 1783, in Caycedo, D'Elhuyar, p. 68. 

29caycedo, D'Elhuyar , p. 68. 
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He had paid his own expenses while in Sweden because 

that portion of his mission was not specifically ordered 

As stated earlier, he had opted for the trip to Sweden 

in lieu of his intelligence assignment to Scotland, 

both for the furthering of his scientific knowledge 

and because he did not wish to spy. He had hoped that 

the navy would be pleased with his findings in Sweden 

and would eventually reimburse him, but instead he 

lost his job.30 Therefore, he was in debt for the 

various expenses he incurred while in Sweden. 

When he returned from Sweden, Juan Jose continued 

his private work on the discovery of tungsten; he 

was not gainfully employed from the time he returned 

from Sweden until he began his mission in New Granada. 

To the young scientist, the discovery of tungsten was 

much more important than concerns about repaying his 

debts. His work was the foremost goal in his life, 

and he viewed money purely as a means to ensure his 

pursuit of knowledge. In light of this priority, the 

fact that he did not have a job did not bother him 

and he felt no urgency to repay his debts. 

Once he had discovered tungsten, however, D'Elhuyar 

was ready for a new adventure. The mining mission 

provided both a challenge and a change and he could 
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not help but feel a new sense of vigor when he thought 

of the unknown life which awaited him. His immediate 

concern became money, though, because the Crown expected 

him to make his preparations at his own expense and 

did not intend to pay him until he had arrived in New 

Granada. He looked homeward for a possible solution 

t*o both his Swedish debts and the obligations that 

he would incur while preparing for his trip to the 

New World, but found his family unable to help him. 

He did receive some assistance from a family friend, 

Manuel de Vicuna, who remained loyal to the D'Elhuyar 

family throughout his entire life.31 During the period 

after he received this loan until he left for New Granada, 

Juan Jose spent money foolishly since he thought that 

he would quickly make a fortune once he began his new 

life in the New World. He bought new clothes, hunting 

equipment, and other items which he rationalized as 

useful provisions.32 Thus, by the time he left his 

family in Bayonne, he had incurred even more debts. 

His even more desperate financial situation forced 

him to ask Galvez for an advance so that he could purchase 

the necessary provisions.33 Galvez promptly arranged 

31Caycedo, D'Elhuyar, p. 72. 

32lbid., p. 73. 

33juan Jose D'Elhuyar to Jose de Galvez, Vergara, 
14 November 1783, in Caycedo, D'Elhuyar, p. 73. 
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for Juan Jose and Angel Dfaz to receive twenty four 

thousand Castillian reales for their expenses . 34 

On 18 December 1783 Juan Jose and his brother-in-law 

finally left Vergara. They went through Logrono to 

bid Juan Jose's father goodbye and then headed to Madrid. 

With them were D'Elhuyar's nephew, Don Jerome Chorovit, 

and his assistant, Antonio Pastrana.35 When they reached 

Madrid, their debts began catching up with them once 

again. Vicuna wrote and pleaded with D'Elhuyar to 

start repaying his debts, but it was impossible to 

do much more than to pacify the most irate creditors.36 

Thus, between the debts and the waiting, frustration 

had begun to set in. This trip had been tentatively 

planned since the summer of 1783 when Galvez had offered 

D'Elhuyar the directorship and the men felt no closer 

to their departure in December. In fact, it was not 

until 31 December 1783 that Galvez delivered a Royal 

Order to Juan Jose in Madrid. At last the mission 

had become official. The Royal Order was addressed 

to Archbishop-Viceroy Caballero y Gongora, and it described 

the position that Juan Jose would fill in New Granada 

as the leader of the mission whose goal was the fomentation 

34jose de Galvez to Juan Jose D'Elhuyar, 
14 December 1783, ibid, p. 74. 

35Caycedo, D'Elhuyar, p. 74. 

36ibid, 
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of the silver mines. He was to advance his mission 

by replacing patio amalgamation with smelting, since 

amalgamation used and also wasted mercury, which was 

a scarce commodity. Additionally, the Royal Order 

emphasized that the talent for the mission had been 

found within Spain rather than having to resort to 

the hiring of a foreigner and confirmed the support 

of King Charles III, Further, it gave Juan Jose the 

additional responsibility of teaching his technology 

to the natives so that they would be able to continue 

to expand the mining industry through the use of smelting.37 

Juan Jose now had a contract. However, although 

he had the sense of security that comes with having 

something in writing, the Royal Order also placed limits 

on him. It stated clearly that he was to develop the 

method of smelting rather than merely instructing him 

to develop the mining industry. This robbed him of 

any freedom to change his method once he had assessed 

the situation. Juan Jose was sent to New Granada to 

do a specific job. He was sent to institute a particular 

method of which he had knowledge but not to innovate 

and experiment. This represented a departure from 

the norm since Juan Jose previously had been given 

a certain amount of academic freedom to investigate 

'HI 

0f 

p. 
IB 

837. 
37Royal Order, 31 December 1783, AGI: SF, legajo 



40 

the new technologies that were being developed throughout 

Europe and to choose the ideas that seemed the most 

feasible to him. Here, he was to act as a technician 

rather than an innovator. 

That his mission was so clearly stated could possibly 

be the result of previous experiences with Juan Jos6. As 

described earlier, just before this assignment he had 

been fired for telling Castejon, the man through whom 

his salary from the Crown was authorized, that Swedish 

technology was superior to Scottish technology, all 

this after plans had been made to switch the Spanish 

munition works over to the Scottish method. Whatever 

the reason for the clear delineation of his assignment 

in the New World, Juan Jose went forth from Europe 

with an opportunity that was fraught with limitations. 

There was also a section in the Royal Order that 

discussed Juan Jose's remuneration. He was to be paid 

an annual salary of two thousand five hundred pesos 

from the day of his arrival in Cartagena. Diaz was 

to receive a salary of one thousand five hundred pesos.38 

By this time, Chorovit and Pastrana had decided 

to join D'Elhuyar and Diaz on their trip to New Gra

nada. They felt confident that they would be able 

to find a job within the mining industry that soon 
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would be developing there.39 This complication further 

delayed their departure since the members of the mission 

now had to come up with enough money to pay for the 

passage of two additional persons, and of course, funds 

were scarce enough without this added expense. 

The next major hurdle was the trip from Madrid 

to Cadiz, D'Elhuyar and his crew wasted much time 

in trying to secure a stagecoach but finally arrived 

in Cadiz during the last days of February of 1784. 

They then spent the next months waiting for their trip 

across the ocean to begin. In the meantime, there 

was not much else to do besides enjoy the lively pace 

of life in the port of Cadiz. Many of the supplies 

that Juan Jose had ordered had not yet arrived, so 

he was not even able to work. Thus, the members of 

the mining mission began to pick up the pace of their 

social life as the days continued to pass with no sign 

of their imminent departure. Although Juan Jose did 

make attempts to economize, Diaz did not and their 

financial situation worsened steadily. Finally, D'Elhuyar 

had to ask once again for financial assistance. He 

first tried to collect money which was owed to him 

from his previous position by writing to Antonio Valdes, 

the man who had replaced Castejon in the Ministry of 

iff 
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Marine.^0 He received no response. 

Finally, D'Elhuyar wrote to Galvez once again 

and rather timidly asked him for additional financial 

assistance, telling him that his dire need had been 

caused by unforeseeable delays in his departure.^1 

Galvez merely told him to consult Valdes. As the situation 

became more desperate, Juan Jose persisted and finally 

after three months Galvez replied that he had consulted 

the king and had been told that there was no way in 

which to help Juan Jose out of his financial troubles.^2 

Juan Jose was once again overwhelmed by his debts. 

He wrote to his brother and to his friend. Vicuna, 

but to no avail. In the meantime, Diaz continued his 

lavish spending and Juan Jose seemed to have resigned 

himself to the eternal status of debtor. What he did 

not realize was that his problems with his brother-in-law 

would not limit themselves to realms of money once 

they reached New Granada. 

At last, on 28 July 1784 the reform mission left 

Cadiz aboard the "El Soriano." Juan Jose owed six 

thousand seven hundred twenty-five Castillian reales 

^Oibid., p, 83, 

^Ijuan Jose D'Elhuyar to Jose de Galvez, Cadiz, 
28 March 1784, in Caycedo, D'Elhuyar, p, 83, 

^2jose de Galvez to Juan Jose D'Elhuyar, Madrid, 
2 July 1784, ibid, p, 84, 
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and Diaz owed three times as much,43 

The first Bourbon mining reform, after much ado, 

was on its way to the New World, Preparations had 

been characterized by many delays and debts. Would 

subsequent stages of this mining mission run more smoothly? 

J9I. 
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43juan Jose D'Elhuyar, "Cuaderno de la cuenta general 
de nuestra entrada en Cadiz el 26 de febrero de 1784, 
hasta nuestra salida de dicho puerto para el de Carta
gena de Indias en 28 de julio del mismo ano," ibid,, 
p, 88, 



Ill, THE REFORM 

Preliminary Preparations 

While preparations were developing at Court, Arch

bishop-Viceroy Caballero y Gongora was making some 

preparations of his own in New Granada, He called 

on the leader of the famous botanical expedition, Jose 

Celestino Mutis, for some preliminary advice. Mutis 

had a small amount of previous mining experience that 

he had gained while spending the period from 1766 to 

1770 in the royal mines at Montuosa in Pamplona.1 

He also had knowledge of a mining project undertaken 

in the province of Ibague which had ended in failure 

because of insufficient funds among other problems.2 
-i 
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When the archbishop-viceroy wrote to him about "* 
m, 

the current mining matter, he was researching in the '$' 

province of Mariquita, in a valley that offered the 

widest variety of vegetation.3 Caballero y Gongora 

respected Mutis as a friend as well as a scientist. 

1A. Federico Gredilla, Biografia de Jose Celestino 
Mutis con la relacion de su viaje y estudios practicados 
en el Nuevo Reino de Granada (Madrid: Establecimiento 
Tipografico de Fortanet, 1911), p. 142. 

2lbid., p. 146. 

3Charles H. Bowman, "Antonio Caballero y Gongora 
y Manuel Torres: La Cultura en la Nueva Granada," 
Boletin de historia y antigiledades 58 (September 1971): 
427. 
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He asked Mutis to conduct a secret investigatory mission 

in order to ascertain the condition of the mines in 

Mariquita. He wanted him to determine which mines 

were being worked, which had been abandoned, and which 

seemed to have the most potential. He emphasized the 

confidential nature of the mission and admonished him 

to maintain secrecy at all costs.^ 

On 25 May 1784, Mutis sent a letter to Caballero 

y Gongora regarding the condition of the mines in Mari

quita. In it, he described the richness of the mines 

and said that the main reason for their decadence was 

a lack of labor, not a deficiency of minerals. He 

blamed the abolition of the mita for the current lack 

of productivity in the Mariquita silver mines.5 

The mita was the forced recruitment of Indians 

for labor in the mines,6 Theoretically, the mita system 

had governing ordinances that limited the amount of 

time each year that an Indian should serve and that 

0 
0. 
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'^Caballero y Gongora to Mutis, Santa Fe, 30 March 
1783, Archivo epistolar del sabio naturalista Don Jose 
Celestino Mutis, vol, 3, compiled by Guillermo Hernandez 
de Alba (Bogota: Editorial Kelly, 1975), pp, 35-36. 

5Mutis to Caballero y Gongora, Mariquita, 
25 May 1784, in Vicente Restrepo, Estudio sobre las 
minas de oro y plata de Colombia, 2nd ed., (Bogota: 
Imprenta de Silvestre y Compania, 1888), pp. 300-301. 

6j.R. Fisher, Silver Mines and Silver Miners in 
Colonial Peru, 1776-1824, (Liverpool: Centre for Latin 
American Studies Press, 1977), pp. 9-10. 
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limited the distance that an Indian could be forced 

to travel to work. In reality however, these rules 

were not enforced and the Indians worked under much 

harsher conditions that the written regulations dictated.^ 

The mita had been abolished in New Granada during the 

early years of the eighteenth century. Thereafter, 

it had proven hard to recruit laborers for the mines 
I 

because the unpleasant and unsafe working conditions 

made mining an undesirable occupation for those workers 

who could make a living in another manner. 

Tragically, according to Mutis, the mines in Mariquita 

were mostly idle. He implied strongly that he believed 

mining should be undertaken there, including in his 

letter a lengthy description of the mines' potential 

and asserting that the mita was abolished by the Crown 

"without before contemplating the mortal blow that 

the whole kingdom would suffer."8 This passage showed 

that Mutis believed that the Mariquita mines could 

be of value to the Crown. Mutis closed his letter 

with mention of the mission that the Crown was sending 

to New Granada. He recommended that the scientists 

check all of the mines of Mariquita in order to ascertain 

^Wendell G, Schaeffer and Donald E. Worcester, The 
Growth and Culture of Latin America (New York: Oxford 
University Press, 1971), p. 229. 

8Mutis to Caballero y Gongora, Mariquita, 
25 May 1784, in Restrepo, Minas de Colombia, p. 300. 
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which of them would be the most profitable.9 He had, 

therefore, complied with Caballero y Gongora's request 

that he investigate the mines in order to ascertain 

which would be the most profitable and which were not 

being worked, but rather than pinpoint certain mines 

as the most promising, Mutis suggested that the mining 

experts themselves decide since so many seemed to have 

potential . 

Additionally, Mutis sent a second letter, this 

one dated 26 May 1784.10 He reiterated that he had 

read the aforementioned Royal Order about the mining 

mission. He further expressed his eagerness to do 

his part for the fomentation of the mines of Mariquita 

and said that he hoped that his enclosed report would 

be of help to the mission. 

It is thus easy to see that Mutis not only en

couraged the mining mission, but also encouraged the 

fomentation of the mines of Mariquita. He wrote to 

Caballero y Gongora as a colleague and a friend. His 

recommendations were backed by both the skills of scientific 

observation and the sincere personal loyalty of a friend. 

The groundwork for the mining mission had thus 

i'l 

9lbid, 

lOMutis to Caballero y Gongora, Mariquita, 
26 May 1784, ibid, p, 232, 
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been laid by the archbishop-viceroy and Mutis long 

before D'Elhuyar and Diaz reached Cartagena. Caballero 

y Gongora had received a Royal Order which said that 

the Crown was sending some mining experts to New Granada to 

institute smelting in lieu of patio amalgamation and 

he was now in the process of figuring out exactly where 

to send these experts. The next logical step for him 

was to ask his scientist friend who not only had more 

specific knowledge in fields concerning nature, but 

also was working in a somewhat remote area where, coin-

cidentally, silver mines were located. Since smelting 

was primarily a procedure for silver and Mutis was 

Caballero y Gongora's friend as well as a scientist 

who happened to be in Mariquita at the time, it is 

no wonder that Caballero y G6"ngora wanted his opinion 

and also that he followed his suggestions and eventually 

sent the mining mission to Mariquita, 

Another person who was at work before the mining 

mission reached New Granada was the Fiscal (Attorney 

General) of the Royal Audiencia, Don Estanislao Joaquin 

de Andino, He had personal knowledge about the wealth 

of the Mariquita mines and thus was informed about 

the pending arrival of the mining mission. He decided 

to publish the news of the mission throughout the kingdom 

in order to attract miners and entrepreneurs to the 

m; ining industry in general. In doing so, he wanted 
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to avoid legal problems and disputes over title, so 

he announced: 

Mines are defaulted when they have not 
been worked for four months to the extent 
that a group of four miners could have 
done in the same period of time, in 
which case the mine is incorporated into 
royal patrimony, and whomever was the former 
owner cannot return without a new registration 
which must be defended against anyone who 
protests. Since perhaps all known mines in 
the kingdom suffer from this common defect 
because they have not been worked in the 
prescribed manner, it is necessary for the 
protester to justify his protest, unless 
the protest is acceptable because the mine 
has been returned to the royal patri
mony , 11 

An announcement such as this tended to discourage 

dissent since any protesters had to go through three 

stages of litigation. Miners were used to such legal 

harrassment since they were constantly encouraged to 

venture into such enterprises and then bothered by 

regulations. 12 Thus, the Fiscal did his share in the 

legal realm to prepare for the arrival of the mining 

mission. His announcement was received throughout 

the kingdom and people began to await the reopening 

of the mines with eager anticipation. 

The fact that Caballero y Gongora chose to send 

the mining mission to that province shows how highly 

llBernardo J.Caycedo, D ' E1 h iTy a r y el siglo XVIII 
neogranadino (Bogota: Ediciones de la revista Ximenez 
de Quesada, 1971), pp. 110-11. 

12lbid., p. 111. 
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he valued Mutis' opinion. Mutis indeed displayed con

siderable enthusiasm about the mines of Mariquita, 

but the fact was that the silver mines of Mariquita 

had been discovered and abandoned repeatedly in the 

sixteenth century by Don Francisco Beltran de Caycedo, 

Captain Carlos Molina, and Don Pedro de Rivas, and 

in the seventeenth century by Don Francisco Mena de 

la Fuente, Juan Lopez Basurto, Juan Lopez de Acuna, 

Pedro Lobo, and Fernando Silvero among others.13 That 

Caballero y Gongora chose Mutis' judgment over the 

raw facts and experiences of history is significant 

because the choice of the location was an extremely 

significant factor in the subsequent outcome of the 

mission. Caballero y Gongora had both the knowledge 

of past entrepreneural experience in the mines of Mariquita 

and Mutis' opinions and advice about those mines at 

his disposal. That he chose to follow the latter is 

the single strongest factor to which the failure of 

the mission may be attributed. 

The Mission Arrives in New Granada 

On 18 September 1784, fifty-three days after leaving 

Cadiz, D'Elhuyar and Diaz reached Cartagena. They 

remained there for some time, possibly staying with 

13lbid., p. 118. 
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a family who counted Mutis among their friends.1^ 

In the city, they attended to matters that needed to 

be handled before they could go on to Mariquita to 

begin work. 

One of the matters which received the highest priority 

was the procuring of tools. When Mutis learned about 

the pending mission, he had sent Caballero y Gongora 

a list of necessary tools so that arrangements could 

be made for their manufacture prior to the arrival 

of the scientists, 15 Although Caballero y Gongora 

gave the necessary instructions to the artisans in 

the artillery warehouse, work had yet to be done on 

the tools when the scientists arrived because the artisans 

did not know whether to make the tools out of heavy 

or light iron plate, or out of iron rod.l^ 

D'Elhuyar collected as many tools as possible 

and then gave specific instructions to the artillery 

artisans for making the remainder of them. After continued 

problems with the specifications of the tools and other 

matters that delayed their construction, D'Elhuyar 

finally overcame the overseers' protective attitude 

and personally attended to the problems associated 

with tool construction. 

l^Ibid., p. 108 

15lbid. 

16lbid., p. 112 
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On 11 January 1785, D'Elhuyar and his colleagues 

left Cartagena with their large load of the tools and 

other equipment that would be necessary for the ex

ploitation of the silver mines of Mariquita. As instructed 

by Caballero y Gongora, they travelled through Mompos 

to Honda in order to look for minerals in the mountainous 

region of Loba and in the district of Norosi.l7 This 

detour, coupled with the difficulties that the European 

expedition encountered as it travelled through the 

tropics, caused the journey to last thirty-seven days, 

which was much longer than the normal duration of that 

same route in those days. 

When D'Elhuyar arrived in Mariquita on 16 February 

1785, Mutis came down from Honda to meet him and here 

began a warm friendship which was to provide strength 

and encouragement to D'Elhuyar throughout his days 

in New Granada. On the day after his arrival, he wrote 

to Caballero y Gongora and relayed his enthusiasm about 

his meeting with Mutis.18 

D'Elhuyar and Diaz settled in the village of Santa 

Ana which was located near the royal mines of the same 

name. This small village had an alcalde (mayor) who 

was the sole authority in charge of governing the few 

17lbid., p. 119. 

18D'Elhuyar to Caballero y Gongora, Mariquita, 
17 February 1785, in Restrepo, Minas de Colombia, p 232 
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hundred citizens who lived there. Additionally, it 

was about a half day's journey from the city of Mar

iquita, where Mutis lived. Thus, the two scientists 

were able to meet for walks, which indeed they did, 

talking and enjoying each others' company. They discussed 

botany, among other things, since it was D'Elhiiyar's 

hobby as well as Mutis' livelihood.19 

Thus, more than a year after the Royal Order was 

issued, the Director of Mines had arrived at the mines 

and was ready to begin operations. Although he had 

hoped that the process of preparation would accelerate 

when he arrived in Cartagena, he was disappointed. 

The slow pace which characterized the early preparations 

for the mission in Europe continued to be prevalent 

as he completed his preparations in New Granada, At 

last he was settled and ready to begin. Would the 

pace quicken? 

Progress and Delays 

In early March of 1785, the alcalde of the village 

assembled about thirty peons who cleared the early 

trails and uncovered about thirty openings to the caverns 

from earlier times.20 They then brought back rock 

19jose Celestino Mutis, Diario de observaciones de 
Jose Celestino Mutis, vol, 2, ed, Guillermo Hernandez 
de Alba (Bogota: Editorial Minerva Ltda,, 1958):667, 

20Caycedo, D'Elhuyar, p, 125, 
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samples for D'Elhuyar's examination. Initially, D'ElhGyar 

made preliminary examinations of the caverns of the 

mines of Manta, Santa Ana, el Cristo, and San Juan,21 

On 1 April 1785, he made his first report to the 

archbishop-viceroy. In it, he cited the zeal of the 

alcalde and said that because of his help in assembling 

the peons more than forty-five entryways into mines 

had been found. He also said that many veins would 

be difficult to reach because they were blocked by 

water or because the entryway had otherwise become 

broken down or blocked through the passage of time. 

He then listed the mines that he had examined and discussed 

their potential. His listing included Santa Lucia, 

San Juan, el Cristo, and el Hacha which were mines 

within the Royal Mines of Lajas, He also included 

la Manta, Todos Santos, Santa Ana, and Santa Barbara 

which were mines within the Royal Mines of Santa Ana. 

He said that the San Juan mine had been exploited earlier, 

but that most of the other mines either had potential 

or that their potential was difficult to ascertain 

in his preliminary examination. He ended his report 

on a positive note by citing the relatively small amount 

of work that had been done in these mines, their natural 

richness, and the water available to power machines 

2lRestrepo, Minas de Colombia, p. 233. 
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and engines. He stated that these factors all contrib

uted to the timeliness of his mission and to its poten

tial for success.22 

D'Elhuyar's initial favorable impressions were 

confirmed when he saw how many people earned their 

living by picking minerals out of the abandoned mines 

and extracting silver through the process of patio 

amalgamation. Through their success, he concluded 

that the concentration of silver was high in the area, 

but not uniformly so.23 

In his second communication to Caballero y Gongora, 

D'Elhuyar reported that he had found some veins in 

the mine of San Juan that had not yet been exploited. 

He also said that the veins of el Cristo held potential. 

These mines were both in the district of Lajas. He 

described a particularly wide vein in the el Cristo 

mine and observed that it appeared that earlier miners 

had worked near this vein but that they had been stopped 

by water and by the length of the vein.24 

D'Elhuyar's next two reports came from the area 

of Santa Ana. The first informed the viceroy that 

22D'Elhuyar to Caballero y Gongora, Mariquita, 
1 April 1785, in Restrepo, Minas de Colombia, pp. 301-
302. 

23Caycedo, D'Elhuyar, pp. 125-26. 

24D'Elhuyar to Caballero y Gongora, Mariquita, 
2 May 1785, in Restrepo, Minas de Colombia, pp. 302-303 
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he was going to explore the San Juan mine further,25 

The second, following up his preliminary work, said 

that the mineshaft had been drained and that indeed 

the San Juan mine had much potential, but that the 

water continued to cause problems. It also related 

his explorations at the Manta and Santo Tomas mines,26 

Such hopeful initial findings led D'Elhuyar, after 

his second report, to request money from the Crown 

for workers' salaries, for the purchase of additional 

materials, and for the construction of machinery. 

He believed that the mission could be made even more 

profitable than he had initially hoped by enlarging 

it,27 He received word from Caballero y Gongora late 

in the summer of 1785 that his request was granted,28 

While these explorations transpired, more intel

lectual mining pursuits also emerged. The presence 

of the scientist from Europe began to spark renewed 

interest in mining in the colony. As mentioned earlier, 

there was much controversy over which method, smelting 

or amalgamation, was superior. Mutis was very 

25D'Elhuyar to Caballero y Gongora, Real de Santa 
Ana, 2 December 1785, ibid., p, 303. 

26D'Elhuyar to Caballero y Gongora, Real de Santa 
Ana, 17 January 1786, ibid., pp. 303-304, 

27D'Elhuyar to Caballero y Gongora, 17 May 1785, 
ibid, p, 233, and in Caycedo, D'Elhuyar, p. 126, 

28Caycedo, D'Elhuyar, p. 126, 
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interested in this issue as were some of his colleagues. 

On 13 April 1785, an experiment was conducted on the 

topic of smelting versus amalgamation, Mutis, D'El

huyar, and Diaz were present, Domingo Esquiaqui, Colonel 

and Commander of the Royal Artillery Corps also attended,29 

This event shows that the mining reform cultivated 

interest in mining, at least in its initial stages 

before discouragement plagued it. The industry had 

been dormant throughout most of the eighteenth century 

whereas it had flourished during the seventeenth century. 

It seems, prior to the arrival of the D'Elhuyar mission, 

that mining had been forgotten by the inhabitants of 

New Granada, Although its results were inconclusive, 

this experiment is proof that at least intellectual 

interest in mining was renewed by the mining reform, 

which goes along with the intellectual vigor that charac

terized the Enlightenment, This is important to note 

since the mining mission begins to become an exercise 

in futility rather than a bastion of progress. 

Meanwhile, D'Elhuyar decided to focus mainly on 

the mines of el Cristo, San Juan, Santos, and Santa 

Ana, When his additional funding was approved by the 

Crown, he recommended that a mining agent be appointed 

who would administer expenses, oversee a warehouse. 

29Gredilla, Biografia de Mutis, p, 155, 
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and take charge of the supplies. This mining agent 

would be responsible for allocating the supplies for 

the mission and would work in the royal office in nearby 

Honda, For this position, D'Elhuyar recommended Jose 

Gutierrez, a Spaniard who lived in Mariquita. The 

viceroy accepted his recommendation.30 

Around midyear, D'Elhuyar began to encounter labor 

problems. The peons that the alcalde hired initially 

were not permanent workers, nor were there enough of 

them. Also, as explained earlier, the mita had been 

abolished and consequently forced labor was no longer 

a legal option. Additionally, Indians, blacks, and 

whites alike all felt repugnance for the work involved 

in mining. It was not only dangerous, but distasteful, 

and was considered a last resort by most laborers.31 

Finally, at D'Elhuyar's request, the governor 

of Mariquita authorized the local alcaldes to assemble 

overseers, peons, and other things that might be nec

essary for the operation of the mines.32 Soon after

ward, D'Elhuyar reported that he still had not received 

as many men as he requested from the alcaldes.33 in 

m 

30caycedo, D'Elhuyar, pp. 126-27. 

31lbid., p. 127. 

32ibid., p. 129. 

33juan Jose D'Elhuyar, "Informes del director de 
inas," 16 July 1785, in Caycedo, D'Elhuyar, p. 130. 



59 

October of 1785, he wrote further to the archbishop-

viceroy about his labor problem. He told him that 

the men whom the alcaldes sent came to work for him 

already frightened by stories that they had heard about 

the terrors of laboring in the mines. He also com

plained about how lazy the workers were and said that 

paying them more money might encourage them to work 

better and more willingly.34 

In spite of his complaints about the laziness 

and poor working habits of the local workers, D'Elhuyar 

tried to treat them humanely and to devise ways to 

convince them to work voluntarily. He did not want 

to resort to forced labor, not only because it was 

discouraged by the Crown, but also because of his human

itarian beliefs. He disagreed with the labor plan 

proposed by the oidores (judges) of the audiencia and 

by the governor of Mariquita that suggested keeping 

the workers in a prison at night, some of them in shackles 

This was proposed as a way to force labor, yet not 

have the mita. D'Elhuyar protested against this system, 

arguing that the proximity of a prison would intimidate 

what few willing workers there were, and that potential 

laborers would stay away from the entire area, thus 

ruining any hope for the fomentation of the mines as 

34D'Elhiiyar to Caballero y Gongora, Mariquita, 
October 1785, ibid. 
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a long-term enterprise.35 He wanted to motivate the 

workers, not force them, but he found that motivating 

the laborers was enough of a job and that motivating 

the overseers and foremen was too much. Thus, he hired 

Europeans for the positions such as foremen that required 

more responsibility. 

His best European worker was Esteban Talon who 

was a former military man. Others were Antonio Pastrana, 

who came with him from Spain, Antonio Gago, who was 

in charge of gunpowder, and his nephew, Jeronimo Chorovit, 

who kept the accounts. Gutierrez, however, managed 

the funds for the entire enterprise.36 

D'Elhuyar finally succeeded in recruiting about 

one hundred men from the surrounding area. The work 

began and the town came to life. Hope which had dwindled 

at the beginning of the labor crisis now came alive 

once again. D'Elhuyar even wrote to the archbishop-viceroy 

to request a priest since the nearest clergyman was 

too far away along a dangerous road.37 

Just when it seemed that the mining mission was 

really getting underway, the rain began. It continued 

throughout October, November, and December of 1785. 

35ibid., p. 130. 

36ibid,, p, 131, 

37D'Elhuyar to Caballero y Gongora, Santa Ana, 
2 September 1785, ibid,, p, 132, 
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Outside work halted almost entirely and work within 

the mines was done primarily to keep the work force 

from being idle rather than to continue the prescribed 

course for the fomentation of the mines. 

In early 1786 a misunderstanding developed between 

the Crown and the colonial administration about the 

potential of the mines in New Granada, Rumors circu

lated in Spain that the colony's mines were extraordinarily 

rich. As a result of the Crown's questioning of the 

archbishop-viceroy, he asked D'Elhuyar for the most 

meticulous report to date and, in case the rumors of 

the tremendous potential of the mines were indeed correct, 

he offered him unlimited support. The archbishop-viceroy 

was not sure about the origin or the validity of the 

rumors, but he wanted to protect himself in case they 

were correct, D'Elhuyar soon put the rumors to rest 

by providing the correct information about the potential 

of the mines,38 Although there was some disillusionment 

caused by this information, the work continued as usual 

into early 1786. 

In January of 1786, D'Elhuyar's workers reached 

the vein of La Manta, where he concentrated their efforts 

in order to achieve the greatest results. He also 

chose a site and planned for the construction of found

ries, and he recommended that additional forestland 

38Caycedo, D'Elhuyar, pp, 134-35, 
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be purchased by the Crown in order to ensure an ample 

supply of energy for the project,39 Finally, with 

an abundant source of metal already accumulated, he 

was ready to begin smelting. 

Just when it appeared that the project was finally 

starting to take shape, D'Elhuyar informed Caballero 

y Gongora that he had received a letter from his brother, 

Fausto, in Europe, It said that he was commissioned 

by the Crown to go to Vienna to learn about a new method 

of amalgamation that had recently been discovered by 

Baron von Born, This method was reported to be both 

less expensive and more efficient than smelting,^0 

D'Elhuyar then recommended that the construction of 

the foundries for smelting be delayed pending further 

information from his brother. Thus, the operation 

was delayed once again. 

During this interim period, D'Elhuyar began working 

on other mining projects. For instance, he gave in

structions for uncovering veins of mercury that had 

been discovered in the region of Darien. He also advised 

Esquiaqui on his copper ore project in the district 

39D'Elhuyar to Caballero y Gongora, Santa Ana, 
2 May 1786, in Restrepo, Minas de Colombia, p. 233. 

'^OD'Elhuyar to Caballero y Gongora, Santa Ana, 
17 June 1786, ibid. , p. 234. 
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of Moniquira.Al Caballero y CBngora commissioned him 

to examine an emerald mine in Muzo as well. While 

D Elhuyar served in advisory capacities on these peripheral 

local mining endeavors, Diaz remained in Santa Ana 

in charge of the silver mines. He kept the employees 

occupied, and the waiting continued. 

In December, Fausto confirmed his earlier report 

about the Born method of amalgamation. He remained 

in Vienna learning the new method and promised to convey 

more specific information as soon as possible.^2 Fausto's 

new show of confidence, along with the information 

that he had sent earlier, convinced Juan Jose that 

the Born method was indeed superior to smelting. In 

January of 1787 he began to collect the materials that 

would be necessary for the application of the new metal

lurgical system. He wrote to Fausto for assistance 

in procuring the equipment that was not available in 

New Granada.'^3 These preliminary preparations occupied 

him for a few months, but once he had done everythi

ng possible in light of the limitations imposed by 

his equipment as well as his official duties, he was 

once again forced to wait, and the mining mission thus 

AlCaycedo, D'Elhuyar, p, 139. 

^2Fausto D'Elhuyar to Juan Jose^D'Elhuyar, Vienna, 
18 December 1786, in Caycedo, D'Elhuyar, p, 150. 

^3Caycedo, D'Elhuyar, p, 151, 
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returned to its dormant state. 

However, although the work was not progressing 

at the rate of the original expectations, the problems 

associated with the workers persisted, D'Elhuyar finally 

had acquired a sufficient amount of workers, but now 

there were other matters to address, such as feeding 

them sufficiently. The provisions that the Archbishop-

Viceroy had ordered were not being fully supplied and 

the workers were leaving because of dissatisfaction 

with the living conditions. This development compounded 

D'Elhuyar's discouragement about the project since 

he had worked so hard to recruit workers on a voluntary 

basis and now was losing them. The governor alleviated 

the problem by awarding the contract for provisions 

to one man in order to prevent competitive pricing. 

This solution, although satisfying to D'Elhuyar, caused 

complaints and therefore did not last long,^*^ D'El

huyar's discouragement reached new heights. He con

tinued, nevertheless, to oversee the extraction of 

minerals so that they would be ready for amalgamation 

when the details of the Born method arrived. Possibly 

the words of Caballero y Gongora gave D'Elhuyar strength 

through these hard times. The viceroy had written 

to him in January of 1787 and assured him of his supreme 

^^Ibid,, pp, 153-54. 
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confidence in his judgment and abilities,^5 

In July of 1787, D'Elhuyar and Mutis received 

a letter from Caballero y Gongora that included a Royal 

Order that he had received in March of the same year. 

This Royal Order acknowledged the likely superiority 

of the Born method over smelting, but it also specified 

that nothing was to be done toward the institution 

of the new method in New Granada until a properly trained 

specialist could be sent from Europe to teach the 

method to D'Elhuyar.^6 In October of 1787, D'Elhuyar 

conveyed his exasperation to the archbishop-viceroy,^7 

However, the matter was out of the viceroy's hands, 

Caballero y Gongora understood D'Elhuyar's predicament 

and sympathized with him, and now also agreed that 

the Born method was indeed superior.^8 This development 

is interesting since he originally was a strong advocate 

of smelting. It was no doubt some small comfort to 

D'Elhuyar to have the support of Caballero y Gongora, 

but nevertheless the waiting was now official. 

^5Caballero y Gongora to D'Elhuyar, 26 January 1787, 
in Restrepo, Minas de Colombia, p, 235. 

^^Caballero y Gongora to D'Elhuyar and Mutis, Turbaco, 
3 July 1787, Archivo epistolar de Mutis, 3:72-73, 

^7D'Eihuyar to Caballero y Gongora, Santa Ana, 
17 October 1787, in Restrepo, Minas de Colombia, p. 234. 

^8caballero y Gongora to Porlier, Santa Fe, 
28 February 1788, AGI:SF, legajo 837. 
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The Waiting Continues 

In June of 1788, almost a year after the Royal 

Order dictated that he wait, D'Elhuyar received complete 

information about the Born method from his brother. 

He stretched his orders a bit and began to experiment. 

After three months of trials, he had accommodated the 

Born method to the unique conditions of the Santa Ana 

mines. Indeed, with the Born method silver was ex

tracted in three or four hours. By smelting, at least 

ten days were required. D'Elhuyar submitted a detailed 

report of his progress and findings. In it, he stated 

that "its advantages are very evident, and it is to 

be hoped that they will produce a revolution in the 

rich and productive mines of America, more favorable 

than any we have seen up to now."'^9 He was encouraged 

at last. 

The archbishop-viceroy was also encouraged and 

he asked that D'Elhuyar study a work organization plan 

for the mines drawn up by a doctor. The plan consisted 

of applying a group of three hundred slaves to the 

mining operation, which would later be increased to 

a thousand. As usual, D'Elhijyar did not like the idea 

of using forced labor. He appreciated the renewed 

49juan Jose D'Elhuyar, "El metodo de amalgamacion 
del Baron de Born, descrito por Don Juan Jose D'El
huyar," Santa Ana, 17 September 1788, in Restrepo, Minas 
de Colombia, pp. 305-306, 
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confidence that Caballero y G6ngora had in the potential 

of the mines and thus the need for more labor; but 

even though slaves were less expensive than voluntary 

labor, he still preferred the voluntary system. However, 

he left the final decision on the matter to the archbishop-

viceroy , 50 

Meanwhile, construction continued, the mines were 

being worked, and experiments continued. Now, however, 

a new problem arose. The project was running out of 

money. The lack of adequate finances first came to 

light in May of 1788. In August of the same year, 

the treasurer of the Real Hacienda, Don Pedro Diego, 

wrote to D'Elhuyar and told him that it might be necessary 

to discontinue the mining operation because of a lack 

of money.51 

The Supplementary Mining Mission 

Although it seemed that the mining industry was 

foundering in New Granada, plans were underway in Europe 

for broad assistance to American mines. As mentioned 

earlier, Galvez, the Minister of the Indies, sent Fausto 

D'Elhuyar to Vienna in 1785 to learn about the Born 

method. He also arranged for the recruitment of Saxon 

scientists for further mining missions to America. 

50Caycedo, D'Elhuyar, p. 156, 

51Pedro Diego^to D'Elhuyar, Honda, 19 August 1788, 
in Caycedo, D'Elhuyar , p, 157, 
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In July of 1786, Galvez informed Fausto of his appointment 

as Director of the Mines of New Spain,52 Additionally, 

by the beginning of 1788 twenty-nine specialists had 

been recruited, had communicated with Fausto, and were 

on their way to Spain to receive their final instructions 

from the Crown,53 Fausto took full advantage of Saxon 

technology by spending as much time there as possible 

in order to observe carefully the latest techniques. 

During the time that preparations were being made for 

this mission, Galvez died (17 June 1787) and was replaced 

by Antonio Valdes, Although he was familiar neither 

with the American colonies nor the background of the 

pending or earlier mining mission, Valdes supported 

them nonetheless,54 

The group of newly hired specialists was divided 

into four subgroups. The largest group would accompany 

Fausto to New Spain and the other groups would go to 

New Granada, Peru, and Chile although the latter never 

materialized,55 Thus, plans had been made to send 

the long-awaited assistance to Juan Jose, Instead 

of eagerly anticipating the arrival of the Saxon 

52walter Howe, The Mining Guild of New Spain and 
its Tribunal General, 1770-1821 (New York: Greenwood 
Press, 1968), p. 306. 

53Fisher, Silver Mines in Peru, p, 56, 

5^Whitaker, "Elhuyar Mining Missions," p. 584, 

55ibid,, and Caycedo, D'Elhuyar, p. 171, 
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technicians, Juan Jose felt that the Crown did not 

trust him,56 He was confident, by that time, of his 

understanding of the Born method and did not think 

that a special mission was necessary. Nevertheless, 

the mission arrived in December of 1788, It consisted 

of seven Saxons who were under a ten year contract,57 

They included Emmanuel Gottlieb Dietrich, expert technician, 

and the workers Christian Frederic Klem, Jacob Benjamin 

Wiesner, Johann Abraham Frederic Baer, Johann Bruckart, 

Johann Samuel Bormann, and Frederic Ningritz.58 When 

they arrived, D'Elhuyar wrote to the viceroy asking 

for orders for them,59 His letter this time was received 

by Francisco Gil y Lemos instead of by Caballero y 

Gongora, since he had replaced the archbishop-viceroy 

in January of 1789,60 

While the viceroy was deciding what the miners' 

orders should be, Dietrich, the expert technician, 

became very ill, D'Elhuyar divided the healthy miners 

among the four mines and put them to work. He was 

hoping that they had experience with the Born method. 

56caycedo, D'Elhuyar, p, 171. 

57ibid, 

58ibid. 

59ibid. 

60Allan J, Kuethe, Military Reform and Society in New 
Granada (Gainesville: University Presses of Florida, 
1978), p, 144, 



70 

found that that was not the case. It was the expert 

technician who had the experience with the Born method; 

the remainder of the mission merely knew how to excavate 

and select minerals. 

Very soon after taking office, Gil y Lemos made 

some drastic changes in the mining situation. He did 

not send back orders for the Saxon mining mission. 

Rather, in February of 1789 he ordered the suspension 

of work in the mines of Mariquita as well as the extraction 

of metals,61 Galvez had died, and thus some changes 

in imperial policy reached the colonies, Gil y Lemos 

had been instructed by the Crown to reduce expenditures 

whenever possible. In light of the fact that the reform 

had not yet been profitable, it appeared to the Crown 

that it might be worthwhile to discontinue it. This 

limited D'Elhuyar exclusively to the construction of 

offices and other peripheral tasks that pertained to 

the enterprise. Now the Saxons really had nothing 

to do, 

D'Elhuyar protested, arguing that this new move 

would ruin the sense of confidence in the fomentation 

of the mines and might make their reestablishment very 

6lFranciso Gil y Lemos, "Relacion del estado del Nuevo 
Reino de Granada que hace el excmo, Sr, D, Francisco Gil 
y Lemos a su sucesor excmo, Sr, D, Jose de Ezpeleta, 
1789," in Relaciones de mando de los virreyes de la 
Nueva Granada: Memorias economicas (Bogota: Banco de la 
Republica, 1954), p. 144. 
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difficult,62 Gil y Lemos informed him that he would 

visit the mines in order to witness how the various 

methods worked and then would make a decision. However, 

the mines were dormant during the entire seven months 

that he served as viceroy,63 The mining reform was 

at a standstill once again. 

While he awaited Gil y Lemos' visit, D'Elhuyar 

wrote him, submitting a plan for the establishment 

of a cuerpo de mineria (mining guild) in New Granada, 

In it, he stated that although the desire to foment 

the mines was present among the natives, they did not 

possess the necessary knowledge. He then described 

some solutions to the current mining situation. He 

recommended that a system be instituted that was similar 

to that of New Spain, namely that the entire industry 

be organized as a formal body with a tribunal de mineria 

at its head. This formal body would be in charge of 

financing mining enterprises, educating miners, and 

administering justice within the industry.64 This 

document showed a very clear perspective on the situation 

and presented some feasible solutions. 

62Caycedo, D'Elhuyar, p. 173. 

63ibid, 

64juan Jose D'Elhuyar, "Plan para el establecimiento 
del cuerpo de mineria en este Reino de Granada, a 
imitacion del que se halla establecido en Nueva Espana," 
in Restrepo, Minas de Colombia, pp, 306-315, 
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While D'Elhuyar wrote his plan, the mining mission 

sent from Europe to institute the Born method received 

its final blow, for Dietrich, the expert technician, 

died. Thus the mission sent from Europe never worked 

at all. Soon after Dietrich's death, Gil y Lemos made 

his promised visit. He was impressed with not only 

the richness of the mines, but also the convenience 

and economy of the Born method. Finally, the abilities 

of D'Elhuyar won his confidence.65 He immediately 

conveyed to Valdes his recommendation that the Crown 

enthusiastically support D'Elhuyar and his work.66 

Unfortunately, Gil y Lemos was never able to put 

action behind his words of confidence. He was replaced 

as viceroy by Jose de Ezpeleta on 31 July 1789.67 

The new viceroy immediately stipulated that D'Elhuyar 

must come to Santa Fe in order to present him with 

information about the mines and their potential. Until 

this visit, the mines would remain dormant.68 

As D'Elhuyar prepared for his trip to Santa Fe, 

still more labor problems erupted. The slave labor 

plan that Caballero y Gongora had asked him to examine 

65Gil y Lemos, Relaciones de mando: memorias econo
micas , p. 144. 

66Gil y Lemos to Valdes, Cartagena, 28 February 1789, 
and Santa Fe, 15 May 1789, AGI:SF, legajo 838. 

67Kuethe, Military in New Granada, p. 154. 

68Caycedo, D'Elhuyar, p, 175, 
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had indeed gone into effect, D'Elhuyar's mines now 

had fifty-nine slaves, thirty-nine men and twenty women, 

who had been delivered earlier in the year. Some of 

them had tried to escape and others revolted, D'Elhuyar 

appealed to the viceroy for some improvements in the 

slaves' living conditions but also punished some of 

the slaves. No further mass escapes were attempted 

after D'Elhuyar's actions,69 

The Mining Reform under Ezpeleta 

During one of the many delays that D'Elhuyar ex

perienced in his mining work, he married Josefa Bastida 

y Lee, She bore him three children: Ursula, who never 

married; Luciano, who became involved in the independence 

movement and is considered by some to be his father's 

greatest contribution to New Granada; and Fausta, who 

married Fernando Caycedo,^0 

The mining reform entered the 1790's in the same 

slow fashion to which its followers had become accustomed 

in the 1780's, Ezpeleta was concerned with the slowness 

of progress. It seemed to him that it was taking too 

long to see results, but Mutis wrote to him in July 

of 1791, encouraging him, and telling him that his 

69lbid., p. 178, 

70Restrepo, Minas de Colombia, p, 236, 
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patience would be rewarded,71 He reiterated his advice 

of November, hoping that the viceroy would not give 

up on D'Elhuyar,72 

Just a few days after Mutis' last letter, D'Elhuyar 

informed the viceroy that he had sent 426 marcos of 

silver to Honda to be transferred to the casa de moneda,73 

Although Ezpeleta was wary of the usefulness of the 

mining mission, he had followed Gil y Lemos' enthusiastic 

advice and had allowed work to continue. At last the 

mines had produced a tangible product! 

On 24 November 1792, D'Elhuyar sent a report to 

Ezpeleta on the mines of Santa Ana, In it, he once 

again proposed his plan for the cuerpo de mineria as 

a means for the fomentation of the mines. He emphasized 

that for the mines to be a success, the workers must 

be properly trained and paid, and that the forming 

of companies must be encouraged by financial and legal 

incentives granted by the Crown.74 His idea fell upon 

deaf ears. By now Ezpeleta had grown even more doubtful 

7lMutis to Ezpeleta, Mariquita, 9 July 1791, 
in Restrepo, Minas de Colombia, pp. 240-41. 

72Mutis to Ezpeleta, Mariquita, 9 November 1791, 
ibid , , p , 241 , 

73Restrepo, Minas de Colombia, p. 241. 

74juan Jose D'Elhuyar, "Parte final del informe de 
D, Juan Jose D'Elhuyar sobre las minas de Santa Ana," 
in Restrepo, Minas de Colombia, p. 315-16. 
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of the worth of the mines and their director as well,75 

By this time also, the tension between D'Elhuyar 

and his brother-in-law. Angel Diaz, which had its roots 

back in Europe while the mining mission was in its 

planning stages had reached a serious level. The strain 

between them led D'Elhuyar to seek permission from 

the viceroy to leave Diaz in charge in Mariquita while 

he started mining operations in Sapo and Pamplona.76 

Ezpeleta agreed to permit him to work at the other 

locations, but he forbade him from turning the respon

sibility for Mariquita over to Diaz,77 

D'Elhuyar, still working hard despite growing 

tensions of various natures, sent plans for the perma

nent, secure establishment of the mines at Mariquita 

to the viceroy early in 1793.78 His plans once again 

contained the concepts of the cuerpo de mineria, an 

idea that he never abandoned. Additionally, however, 

he suggested an increase in his monthly allowance from 

1700 pesos to 2065 pesos.79 This appalled the viceroy. 

75ibid., p. 242. 

76D'Elhuyar to Ezpeleta, Santa Fe, 26 February 1793 
in Restrepo, Minas de Colombia, p. 241. 

77Restrepo, Minas de Colombia, p. 242. 

78D'Elhuyar to Ezpeleta, March 1793, in Restrepo, 
Minas de Colombia, p. 242. 

79juan Jose D'Elhuyar, "Informe de J.J. D'Elhuyar," 
1 February 1793 in Caycedo, D'Elhuyar, p. 219. 
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who was tiring rapidly of spending money on the mines 

and seeing such small results.80 He began to wonder 

whether the mines might fare better in private hands.81 

During the middle of 1793, while D'Elhuyar was 

working at the Sapo mines, one of his employees, Isidro 

Jaramillo, became angry with him and tried to kill 

him.82 Jaramillo was put in jail and Ezpeleta granted 

D'Elhuyar a leave of absence in Santa Fe in order to 

recover from the incident. It was this event that 

dealt a mortal blow to D'Elhuyar's career as the director 

of mines. 

While he and his family were in Santa Fe, Ana Maria 

Bastida, his sister-in-law married Jose Caycedo y Florez, 

an attorney. Thus, it was natural that D'Elhuyar would 

ask him to represent him in his pending court case 

against Jaramillo,83 

Circumstances were against D'Elhuyar from the 

start. It was 1794, the year in which the concept 

of liberation from Spain was conceived in New Granada, 

80Restrepo, Minas de Colombia, p, 242, 

81jose de Ezpeleta, "Relacion del estado del Nuevo 
Reino de Granada que hace Sr. D. Jose de Ezpeleta a su 
sucesor Sr, D, Pedro Mendinueta. Ano de 1796,"^in 
Relaciones de mando, ed. E, Posada and P.M. Ibanez 
(Bogota: Biblioteca de Historia Nacional, 1910), 
p, 344, 

82Restrepo, Minas de Colombia, p, 242, and Caycedo, 
D'Elhuyar , pp. 242-43. 

83Caycedo, D'Elhuyar, p. 248, 
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Caycedo happened to be a close friend of Antonio Narino, 

an outspoken, politically aware man who was later to 

become a key figure in the independence movement. 

Wind of the French Revolution was in the air and 

Narino and his friends concentrated on drawing up a 

constitution and discussing the issues of the French 

Revolution and how they related to the situation in 

New Granada, Narino helped to publish an edition of 

the "Rights of Man" which was immediately condemned 

to be burned by the government,84 Thus, Narino as 

well as his associates incurred the government's disfavor,85 

This was the situation into which D'Elhuyar catapulted 

himself by becoming associated with Caycedo, 

It is interesting to note that D'Elhuyar never 

thought that emancipation from the Crown was an option 

when he was dissatisfied with actions that emanated 

from it. In 1790, when the first news of the French 

Revolution arrived in New Granada, D'Elhuyar did not 

even reply to Mutis' comments about it. To him, such 

radical action was not an option in the case of New 

Granada,86 

In spite of Caycedo's precarious status with the 

84Kuethe, Military in New Granada, p, 166. 

85Caycedo, D'Elhuyar, p. 249, 

86Mutis to D'Elhuyar, Mariquita, 1790, in De Alba, 
Archivo epistolar de Mutis, 1:159, 161, 163. 
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colonial authorities, Jaramillo was tried and convicted. 

Soon after his conviction, however, he requested a 

meeting with Ezpeleta during which he denounced D'Elhuy

ar and his work in the mines. In addition to Jaramillo's 

denouncement, which carried a surprising amount of 

weight considering that the man was a criminal, the 

oidores of the Audiencia of Bogota had sent an unfavorable 

report about D'Elhuyar to Spain in which they proposed 

that the mining work be suspended in light of D'Elhuyar's 

associations with the perpetrators of the current political 

situation,87 

Rather than totally halt the mining operations, 

in the summer of 1795 Ezpeleta removed D'Elhuyar as 

director of the mines and replaced him with Diaz, 

He then ordered D'Elhuyar to proceed to the town of 

Guaduas to await further action,88 

D'Elhuyar, outraged by this action, wrote to his 

attorney, Juan Escolano, in Madrid for assistance. 

In his letter, he described his anger and embarrassment 

and asked to him to appeal to the Crown on his behalf,89 

The Court disregarded his petition,90 Caycedo also 

87Restrepo, Minas de Colombia, p, 243. 

88caycedo, D'Elhuyar, p, 271. 

89D'Elhuyar to Escolano, Santa Ana, 21 August 1795, 
in Restrepo, Minas de Colombia, p, 241. 

90caycedo, D'Elhuyar, p. 275, 
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appealed on his behalf, but to no avail,91 Soon afterward, 

Caycedo was suspended from the practice of law for 

one year because of his Narino-related activities,92 

Thus, it is easy understand why his appeal on D'El

huyar's behalf fell on deaf ears. 

Finally, in November of 1795, D'Elhuyar was permitted 

to leave Guaduas, He rejoined his family and began 

to do some laboratory experiments that related to mining.93 

He had given up hope of ever regaining his position 

as the director of the mines. 

Meanwhile, Diaz still held D'Elhuyar's former 

position, but things were not going along well, Ezpeleta 

continued to investigate the possibility of turning 

the mines over to a private owner. When no buyers 

materialized, he recommended that the mines be abandoned 

and assigned them free to anybody who was willing to 

work them,94 Any remaining trace of the mining reform 

vanished with that action. 

On 20 September 1796, soon after Ezpeleta gave 

the mining reform its final blow, D'Elhuyar died. 

He went from being a well-respected scientist whose 

91lbid, 

92ibid, 

93ibid., p. 283. 

94Ezpeleta, Relacion de mando, pp. 344-46, and 
Ezpeleta to Valdes, 19 September 1796, in Caycedo, 
D'Elhuyar, p, 286. 
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work was on the cutting edge of the latest technology 

to being an isolated administrator who knew no end 

of frustration. He died in relative obscurity and 

did not receive, during his lifetime, just recognition 

for his efforts for his scientific prowess. It was 

not until later that his hard work received some mention 

For instance. Viceroy Mendinueta wrote that D'Elhuyar 

"changed the direction of the mines of New Granada 

and contributed to their progress with the superiority 

of his intelligence,,,"95 

95Pedro Mendinueta, "Relacion del estado del Nuevo 
Reino de Granada que hace el Sr. Virrey D. Pedro 
Mendinueta a su sucesor Sr. D. Antonio Amar y Borbon. 
Ano de 1803," in Relaciones de mando, p. 501. 



IV. CONCLUSION 

This Bourbon Reform in Perspective 

The mining mission represented a typical Bourbon 

reform under Charles III because it combined economic 

considerations with innovations in technology. It 

illustrated well the Crown's concern for both the up

grading and maintenance of its mercantile system. 

The early years of the mining reform mainly focused 

on the upgrading portion of the goal since New Granada 

was not providing enough profit to the Crown in comparison 

with the other colonies. The later years of the mission 

found imperial policy concentrating more on the preserva

tion of control over the colonies in a world of increasing 

political tensions. 

As explained earlier, the eighteenth century was 

an age of enlightenment. The D'Elhuyar mining reform 

reflected this era through its use of technocrats to 

bring about modernization and efficiency. The utilization 

of technology was a relatively new concept, especially 

for economic gain. The Bourbons showed here their 

attempt to keep pace with the rest of Europe. Their 

willingness to look outside of Spain for scientists 

is noteworthy since there were restrictions on the 

entry of foreigners into the colonies. These restrictions 

represented Spain's effort to protect her possessions 

81 
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as well as her acknowledgement of Spanish superiority. 

Formerly, foreigners were seen as a threat rather than 

a potential help. Thus, the search for technology 

and experts from outside of Spain showed that Spain 

was entering a new period of interaction with Europe 

that was not limited to political encounters. This 

in itself is another sign of modernization. This Bourbon 

reform therefore provides an example of economic reform 

combined with the practical use of technology which 

together reflected the dominating trends of the era. 

Relationship of the Mining Reform 
to Barbier's Thesis 

Rejecting the conventional interpretation that 

a sharp reaction followed the death of Galvez, Jacques 

Barbier argues that, although there were changes in 

colonial policy, they did not mark the end of Bourbon 

economic innovations in the colonies for the purpose 

of benefiting the imperial treasury.1 Instead, these 

changes reflected a tendency toward moderation that 

showed the Crown wished to continue to receive economic 

benefits without having to confront the wrath of the 

colonists. He believes that policy went in two dif

ferent directions in the post-Galvez era. There existed 

Ijacques A. Barbier, "The Culmination of the Bourbon 
Reforms, 1787-1792," HAHR 57 (February 1977):62, and 
John Fisher, "Critique of Jacques A. Barbier's 'The 
Culmination of the Bourbon Reforms, 1787-1792,'" HAHR 
58 (February 1978):83. 
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both a tendency to retreat from some of Galvez' reforms, 

especially those related to fiscal concerns, and at 

the same time a vigorous promotion of the economic 

aspects of the reforms.2 For instance, the destruction 

of the trade monopoly of Mexico City opened new markets 

and encouraged prosperity as did the extension of the 

comercio libre in other areas.3 The new policies remained 

mercantilistic, but they sought to avoid insurrection 

by emphasizing economic reforms rather than fiscal 

reforms that would more acutely irritate the colo

nists.^ In other words, it was safer to loosen trade 

restrictions than to impose personal taxes. The ambience 

in the colonies during the post-Galvez era was much 

different from that of earlier years and it required 

that the Crown proceed with caution to assure the main

tenance of its stronghold. Now much more was at stake 

since the political climate was much more volatile 

than it had been twenty years earlier. The French 

and American Revolutions provided current examples 

of this volatility. Spain hoped to uphold her mercan

tilistic relationship with America. However, it was 

becoming obvious that this would have to be done with 

deference to the colonies' terms. The mining reform 

2Barbier, "Culmination of Bourbon Reforms," p. 62 

3lbid., p. 63, 

^Ibid. 
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in New Granada provides an important testing ground 

for Barbier's thesis.5 Viceroy Gil y Lemos' administration 

illustrates well the strategy outlined by Barbier. 

Despite the fact that his term in office occurred after 

the death of Charles III, his instructions came fro m 

Valdes while the king was still alive and illustrated 

fully the strategy of the post-Galvez period,6 Signifi

cantly, although Galvez died in 1787, the Saxons who 

were selected by his ministry to institute officially 

the Born method went to New Granada to complete their 

mission in spite of the administrational change. This 

lack of interruption of the mining mission shows continuity 

during the changeover from Galvez to Valdes. 

Further, although Gil y Lemos initially suspended 

D'Elhuyar's mining work, which was an expression of 

the economy-minded policies that he brought with him, 

after he personally visited the mines he enthusiastically 

supported both D'Elhuyar and the institution of the 

Born method and became convinced that the reform would 

work. He conveyed his enthusiasm to Valdes and urged 

5Allan J, Kuethe, "More on 'The Culmination of the 
Bourbon Reforms': A Perspective from New Granada," 
HAHR 58 (August 1978):479. 

6Allan J, Kuethe, "Towards a Periodization of the 
Reforms of Charles III," Bibliotheca Americana I, no, 3 
(1984):166, 
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him to support D'Elhuyar and his work.7 The mining 

industry provided local as well as imperial benefits. 

To discontinue support for this undertaking would have 

irritated the inhabitants of the mining districts since 

it would underscore the fact that the initial thrust 

of reform took place only as a means of providing for 

the imperial treasury rather than to assist local industry 

as well. Any implementation of new policy had to be 

weighed against this fact because of increasing anti-

imperial sentiments. 

The administration of Ezpeleta reflected the new 

strategy of restraint and moderation. Although he 

served under Charles IV, he continued the philosophy 

that had been implemented under Charles III. Ezpeleta 

supported the mining reform as well, although not as 

enthusiastically as did Gil y Lemos. In spite of his 

growing impatience with the slowness of progress, he 

kept his skepticism in check and let the mining venture 

continue. His actions conform to the larger imperial 

orientation described by Barbier, since he did not 

try to discontinue the mining reform until 1796, and 

then only after it was a hopeless failure. 

Although mining was providing the Crown only 

marginal gain at best, it was an industry that 

7Gil y Lemos to Valdes, Cartagena, 28 February 1789, 
nd Santa Fe, 15 May 1789, AGI:SF, legajo 838. 
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had local support, and to discontinue it would have 

displeased the colonists. They were eager to foment 

the mining industry as an example of the successful 

exploitation of the resources of their supposedly richly 

endowed yet poor viceroyalty. To abruptly halt imperial 

assistance would have been conceived as lack of con

fidence and support by the royal administration and 

would not have contributed to cordial feelings toward 

the Crown. Such a development would have been par

ticularly untimely in light of the growing unrestful 

sentiment perpetrated by the ideals of the French Rev

olution and taken up by a liberal faction whose number 

in New Granada was rapidly increasing. 

Thus, the mining reform is indeed an example of 

the Crown attempting to consolidate the gains that 

Galvez had made while at the same time trying to economize 

as well as to alleviate the growing tensions between 

imperial authority and the colonists. Gil y Lemos 

and Ezpeleta continued the mining reform, although 

the trend toward economy and efficiency is visible 

to an increasing degree as the thread of the mining 

reform is followed from the administration of Caballero 

y Gongora through that of Gil y Lemos and finally to 

its demise during the administration of Ezpeleta. 

Caballero y Gongora's unrestrained enthusiasm presents 

a marked contrast to the prudent attitude of Gil y 



87 

Lemos who was more skeptical, and a sharp contrast 

with the attitude of Ezpeleta, who was definitely motivated 

by goals of economy and colonial placation. 

Did the Mining Reform Succeed? 

Finally, it is important to return to the reform 

itself to determine why it failed to reverse the downward 

turn of the mining industry in New Granada. The reform 

successfully represented the intellectual and political 

orientation of the era, but it nevertheless failed 

to make the silver mines prosperous, which was at least 

one of its immediate goals. 

First, the success of the reform must be judged 

in light of the available resources. Although silver 

was indeed present in Mariquita, the veins were not 

the richest available in the viceroyalty. New Granada 

had earlier been known for its prolific gold production, 

but the silver mines did not have nearly the same reputation 

and, in fact, attempts to revive them had failed during 

the previous century. As stated earlier, Mutis attributed 

their idleness to the prohibition of the mita.8 In 

his assessment of the situation, however, he failed 

to take other factors into account. One important 

consideration should have been the feasibility of mining 

SMutis to Caballero y Gongora, Mariquita, 
25 May 1784, in Vicente Restrepo, Estudio sobre las 
minas de oro y plata de Colombia, 2nd ed., (Bogota: 
Imprenta de Silvestre y Compania, 1888), p. 3UU. 
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with regard to natural conditions. The heavy rains 

in Mariquita, for example, made it impossible to conduct 

mining operations during a significant portion of the 

year. Additionally, the miners had to contend with 

flooding which inhibited access to some of the veins.9 

These extraneous factors, coupled with the reality 

that the amount of silver there was not exceptional, 

weighed heavily on the operation's potential for success. 

Further, although Mutis recommended the Mariquita 

mines, he also advised that the expert decide which 

mines held the most potential. •'•̂  This indeed would 

have been an excellent idea had it been applied on 

a larger scale. It seems ludicrous that Spain hired 

one of the foremost scientists in Europe and then prohibited 

him from using his judgment. The Crown expected success 

without so much as a feasibility study. D'Elhuyar 

was the first expert to see those mines. Mutis was 

by no means a geologist, so his recommendations were 

those of a relative layman. Galvez had visited the 

mines of New Spain, but his lack of knowledge was obvious 

when he endorsed smelting over amalgamation in spite 

of the fact that no adequate source of energy existed 

9D'Elhiiyar to Caballero y Gongora, Mariquita, 
1 April 1785, ibid., pp, 301-302. 

lOMutis to Caballero y Gongora, Mariquita, 
25 May 1784, ibid,, p. 300, 
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near the mines,11 The Crown had fired D'Elhuyar once 

on a previous occasion for using his knowledge to point 

out that new technology had superceded that of Spain, 

this, it will be recalled, when he recommended that 

Spain modernize her munitions factory through the use 

of Swedish rather than the planned Scottish technology,12 

D'Elhuyar's orders stipulated that he was to 

expand the silver mining industry through the use of 

smelting,13 The Crown thus robbed him of his power 

of judgment before he had even set foot on colonial 

soil. Had he been able to choose, it is likely that 

D'Elhuyar may have not only selected the other method, 

but a different location and, perhaps, a different 

mineral as well. He was very well trained and had 

showed excellent scientific judgment in the past. 

As events developed, D'Elhuyar was unable to change 

from smelting to the Born method of amalgamation immediately 

because the Crown obliged him to wait for another mission 

llArthur P, Whitaker, "The Elhuyar Mining Missions 
and the Enlightenment," HAHR 31 (November 1951):574-77 

12ibid,, p. 572, 

13Royal Order, 31 December 1783, AGI:SF, 

legajo 837, 
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of experts.1^ Once again, he was deprived of the liberty 

that should have enjoyed in light of his expertise. 

The precious time that was wasted in waiting for the 

arrival of the new mission caused discouragement and 

problems, D'Elhuyar's hands were tied. He had been 

hired as an expert, but was allowed to perform only 

as a technician, 

In summary, one of the main reasons that the D'Elhuyar 

raining mission failed to foment the mines of New Granada 

was that the Crown did not allow him to employ the 

expertise that had been the main reason for hiring 

him in the first place. The king's ministers had searched 

throughout Europe for an expert standing on the cutting ̂  

edge of technology, but then the Crown attempted to 

run the mining mission from Spain, Indeed, although 

Galvez had hired an expert, he was useless without 

the freedom to use his knowledge. The Crown therefore 

undermined the mining mission by denying D'Elhuyar 

the freedom to exercise the wise judgment he had attained 

through years of education under the experts in the 

field of mining. 

In theory, the mining mission represented an attempt 

l^Caballero y Gongora to D'Elhuyar and Mutis, Turbaco, 
3 July 1787, Archivo epistolar del sabio naturalista Don 
Jose Celestino Mutis, vol. 3, compiled by Guillermo 
Hernandez de Alba'(Bogota: Editorial Kelly, 1975): 
72-73. 
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on Spain's part to keep abreast of current European 

trends, namely the use of experts to attain increased 

efficiency and thus economic benefits. The mining 

mission provides an example of current enlightened 

thought. However, it also provides an example of traditional 

Spanish imperial behavior since the Crown was not willing 

to delegate control over this mission even though D'El

huyar's judgment could have made the difference between 

the fomentation of the mines of New Granada or failure. 

In spite of the Age of Enlightenment, Spain was still 

unable to relax her tight control, even when doing 

so could have meant the difference. The D'Elhuyar 

mining reform, therefore, also illustrates that Spain 

clung to her old ways despite the enlightened trends 

that permeated Europe, 

In conclusion, if the mining reform is judged 

in light of its goal of fomenting the silver mines, 

it indeed failed. When it is examined within a larger 

perspective, however, it becomes a victim of the circum

stances in which it was conceived, regardless of noble 

intentions and able personnel. Additionally, it seems 

more appropriate to study it as an example of eighteenth 

century trends. Once the stigma of failure is lifted, 

it is possible to see it as an accurate representation 

of the old mixing with the new. Spain was beginning 

to modernize and drastic changes would soon alter both 
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the mother country and the New World. The D'Elhuyar 

mining reform both reflected the past and foreshadowed 

the future. 
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