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This book is for my mother,
MADGE OLIVER YOUNG,
who has tolerated the vagaries of
two generations of Old West enthusiasts
and who, it seems quite likely,
is in a way to be subjected
to the attentions of a third

4

Page vii

Preface
In American Frontier Studies the techniques of the mining rushes are perhaps
the least comprehensible to the student of the era. The most popular
chroniclers were not very experienced in prospecting, mining, or milling, and
though they could communicate passably well, they tended to gloss over their
unfamiliarity with practical matters. The techniques took years to master,
even in the frontier period, and all too often the ability to communicate
decreased as technical knowledge increased. For example the authoritative
works of Egleston, Lakes, and Rickard might as well be written in Old High
Gothic for all the good that the unsophisticated reader can derive from them.
It is perhaps inevitable that a profession develops its own special vocabulary,
but that can be a mixed blessing, since the vocabulary tends to isolate the
profession from the main currents of human experience. Standard glossaries
and references are of little utility in deciphering professional books; they shed
some light but still leave the problem dimly illuminated. To grasp merely the
essentials of frontier mining and metallurgy requires not only a familiarity
with the vocabulary but also a knowledge of the rudiments of chemistry and
geology, as well as an acquaintance with some very arbitrary mechanics.
Perhaps that is why the historiography of the mining rushes emphasizes so
heavily what went on in the camps but has so little to say about what was
going on underground.
The principal aim of this book is to present by word and illustration a broad
outline of the methods by which gold and silver were won from the earth in
the Old West. It may additionally serve as an introduction to the literature and
as an extended glossary for reference purposes. For these reasons, critical
remarks are offered about the utility of the selected bibliography for the
historian and student. To assist the reader who wishes to find quickly a
definition of a desired term, the italicized page reference in the index is
intended to be a guide to the appropriate pas-
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sage in the text. Some of the phraseology is outdated by present scientific
standards, but has been preserved for the sake of reasonable uniformity with
quoted passages.
The reader is cautioned that this book should not be regarded as a prospectus
for get-rich-quick gold finding. All the high-grade surface bonanzas were
located, worked out, and their bones picked clean half a century or more ago.
If important mineral deposits remain to be found in North America, they will
be prospected by complicated geophysical methods and worked by elaborate
milling procedures whose cost is prohibitive for all but very large
corporations. Neither should any mining engineer suppose that this book is an
attempt to poach upon his grove. A glance will assure him that the
quantitative aspects of mining and milling which are his chief concern are
covered only in the most general way.
Historians are warned that this account is not an attempt to be either definitive
or original. Only the most interesting (to me) strikes, mines, and techniques
were selected to point the appropriate moral. The materials consulted were
chiefly the best-known memoirists of the period and the major secondary
histories. The ideas discussed herein are presented without much criticism of
their technical rights and wrongs, for it is a principle of historiography that it
was not metaphysical Truth but only what people currently believed to be true
that inspired their actions and so provided the raw materials of history.
Barring a few exceptions, the coverage ends with the year 1893. That date
marked the repeal of the Sherman Silver Purchase Actthe federal subsidy
which had enabled most of the producing mines to stay in business in the face
of rising costs. That decade saw the end of the frontier in the sense that
Frederick Jackson Turner interpreted it. The period marked the obsolescence
of the Heavy Industrial Revolution, whose technical base had rested upon
steam power, reciprocatingmachine design, and cast-iron or low-alloy steel
materials. The ingenious mechanic was giving way to the scientist, and such
developments as cyanidation, flotation, and electrochemistry were pushing
out the desertrat prospector and rule-of-thumb millman. Copper was
displacing gold as the king of western metals. University-trained engineers
were so plentiful as to be available to every working mine, mill, and
development. In a word, western mining had ceased to be an adventurous,
back-
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breaking gamble for the Golden Fleece and was becoming instead just another
business.
In the preparation of this book I have had the aid and co-operation of a great
many people and institutions, all of whom seemed genuinely concerned that
knowledge of the old ways should not be allowed to die. I am most grateful to
my associate, Robert Lenon, P.E., of Patagonia, Arizona, who practices as a
consulting mining engineer and is an amateur, in the best sense of the word,
student of history. Bob read, criticized, and furnished many items of great
interest and help to the manuscript. In point of fact, his words are woven in
and through the narrative, and he deserves full recognition and thanks from
me.
The Arizona State University offered substantial aid and encouragement,
including a research stipend without which it is difficult to imagine early
completion of the project. Various motifs from this study have appeared in
print here and there. I wish to express my gratitude to Harwood P. Hinton,
Editor of Arizona and the West; Doyce B. Nunis, Jr., Editor of the Southern
California Quarterly; Vivian A. Paladin, Editor of Montana: the Magazine of
Western History; and the University of Arizona Press, for permission to adapt
material originally published in its volume Reflections of Western Historians,
edited by John A. Carroll. Thanks are due to Donald E. Phillips, former
Director of the Arizona Pioneers' Historical Society, for his kind permission
to recast a much shorter work published in very limited edition by the society
under the title How They Dug the Gold. I wish to express appreciation to Don
Bower, Editor of American West, for similar kindness.
Other individuals who made valuable contributions are registered assayers
Archie L. McFarland, of Virginia City, Nevada; Walter Statler, of Humboldt,
Arizona; and L. Lee Boyer, of Tempe, Arizona. Academicians who offered
great assistance are Odie B. Faulk, Professor of History in Oklahoma State
University, Stillwater; Bert Fireman, of the Arizona Historical Foundation;
Sidney B. Brinckerhoff, of the Arizona Pioneers' Historical Society, Tucson;
Merle C. Nutt, Professor of Metallurgical Engineering in Arizona State
University; Watson Parker, of the Wisconsin State University (Oshkosh)
history faculty; and Mr. Philip Ross May, of the University of Canterbury,
Christchurch, New Zealand. Other contributors are Verne C. McCutchan,
State Mine Inspector of Arizona; J. C. "Buck" O'Donnell, of Shaft and
Develop7
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ment Machines, Inc., of Salt Lake City, who gave kind permission to
reproduce his wonderfully humorous and accurate drawings of the old-timers;
Arthur H. Lidman, of Scottsdale, Arizona; Thomas N. McKee, of Paradise
Valley, Arizona; and Leonard McCloud, of Chula Vista, California.
OTIS E YOUNG, JR.
TEMPE, ARIZONA
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Chapter I
Mineral Lodes and Prospecting Methods
Until nearly the turn of the twentieth century, American prospecting reflected
no great advancement beyond that of prehistoric ages. Barring the American
desert rat's acid test for mineralization,1 an Egyptian of the Old Kingdom
would have recognized instantly what his successor was about. This
prospecting, however, was not a science but an art founded upon accumulated
lore, a dash of superstition disguised as lore, and a philosophy which is now
forgotten beyond recall. Sheer intensity of effort was made the substitute for
any sort of theoretical approach; yet, so long as men have been bitten by the
Gold Bug, prospecting has never lacked for practitioners. Sooner or later the
prospectors of the old school went up every gulch and dry wash in the world.
Many, for that matter, are still doing so and are still relying upon techniques
and adages which were old when the Great Pyramid was yet undreamed of.
Though there is fairly good knowledge of the prospecting and goldmining
methods of the prehistoric and ancient world, it is next to impossible to
reconstruct the ancients' rationale of mineralization. Methods can be
observed, but rationales can be learned only in give-and-take discourse; the
classical writers, being gentlemen, seldom drank from the same jug with
prospectors or miners. Thus writers like Pliny could watch to their hearts'
content but usually were denied a view of trade secrets, and so they were at
liberty to misinterpret what they saw. The discovery of some uncannily
advanced mechanisms developed by the ancients, notably the planetary
computer of Antikythera and the wetcell copper-iron batteries of Ctesiphon
proves that the ancient technicians were far more sophisticated than the
written record indicates, since
1 This acid test, described subsequently, was itself of respectable age. Nitric
acid was known and described in the fourteenth century A.D. by the Arab
alchemist Geber (the "Latin Jabir") and was obtained by the distillation of niter
with green or blue vitriol (iron or copper sulphate), a singularly easy reaction to
duplicate with crude equipment.
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