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Foreword

to be responsible for the ‘‘classification of the public lands, and examina-

tion of the geological structure, mineral resources, and products of the
national domain,”’ is about to enter its centennial year. As an organization that
has contributed to the development of the United States and an understanding
of the Nation’s natural resources, it is appropriate that its history be set forth
for the record. For that task, we chose, not an historian but one who has been
for many years a member of the Survey staff and who has a knowledge of both
science and of the internal workings of the organization—Mrs. Mary C.
Rabbitt.

Mrs. Rabbitt has chosen to relate the Survey’s development and activities
in the broader context of United States histoty and the role of geology and
allied sciences therein. That decision rests as much on geology as on history. In
1830, Chatles Lyell pointed out that ‘‘Geology is the science which investigates
the successive changes that have taken place in the organic and inorganic
kingdoms of natute; it enquires into the causes of these changes, and the in-
fluence which they have exerted in modifying the surface and external structure
of our planet. By these researches into the state of the earth and its inhabitants
at former periods, we acquire a more petfect knowledge of its present condi-
tion, and more comprehensive views concerning the laws #ow governing its
animate and inanimate productions. When we study history, we obtain a more
profound insight into human nature, by instituting a comparison between the
present and former states of society.”” S. F. Emmons, one of the great economic
geologists during the early years of the Survey, whose conttibution to the
development of economic geology has been likened to that of Lyell in general
geology, insisted that mineral deposits could only be undetstood in terms of
overall geologic structure.

This volume, the first of a four-volume study, is concerned with events in
the United States before the establishment of the U.S. Geological Survey, dur-
ing the years in which geology evolved as a science and began to influence
economic development and national policy. Subsequent volumes continue the
story but focus on the Sutvey and its role in the events and developments of
later years. The method of analysis demonstrates that knowledge of the Earth
and its history, processes, and resources has provided a basis for intelligent
economic development; also that geologists very soon realized that uncon-
trolled development of the land and other natural resources could not con-
tinue, that some limitations must be made on man’s use of the Earth. The
Geological Survey was established when public awareness of the need for
balance between development and conservation of our resources was becoming
evident. That balance is even more necessary now and in the future for the
“‘general welfare’’ and ‘‘common defence’’ of the Nation. We can be grateful
for the wisdom of our Founding Fathers in providing for publicly supported
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studies in earth science and engineering by well-trained and motivated scien-
tists and engineers. Such studies, undertaken objectively in the search for facts,
can continue to be of great value in the formulation and execution of wise
policies to protect our environment and to maintain that balance between
development and conservation of the natural resources.

€. We

V. E. McKelvey,
Director, U.S. Geological Survey
1971-1978



Preface

reparation of a history of an organization like the U.S. Geological Survey,

whose existence has spanned so long and so exciting a period in the

development of the United States, presented many problems. In 1954,
for the 75th anniversary of the Survey, my husband, John C. Rabbitt, and I
prepared a brief history of the Survey which was published in Science. It was
based entirely on secondary sources, including the Survey’s own bulletin 227
published in 1904, and the Institute of Government Research’s monograph
No. 1 of 1919. In 1947, Henry Nash Smith had published in the Mississippi
Valley Historical Review a paper in which he attributed to John Wesley Powell
the major influence in the establishment of the Survey. Earlier, Walter Prescott
Webb and Bernard DeVoto had emphasized Powell’s importance. In 1951, W.
C. Darrah’s biography of Powell and, in 1954, Wallace Stegnet’s Beyond the
Hundredth Meridian both credited Powell with the founding of the Geological
Sutvey. In 1957, however, Thurman Wilkins in his biography of Clarence King
claimed for King the principal role in the establishment of the Survey. In 1969,
when we celebrated the centennial of Powell’s exploration of the Colorado
River, I became acquainted with primary sources for the first time, and realized
some of the difficulties in the interpretation of history.

With the centennial of the founding of the Sutvey only a decade away,
thoughts turned to a full-scale history based on primary sources. Almost im-
mediately there arose the problems of how to deal with the volume of material
recounting the activities of the Survey during its century of existence. Most
historians, I believe would have chosen to treat the material from a thematic
point of view, and several possible themes were considered. The Survey could
be treated as a Government agency, and its history recounted in terms of its ef-
fect on the establishment or execution of public policy. The Sutvey could be
considered as a research institution, and its history told in terms of its contribu-
tions to science and engineering and its interaction with the professions. The
Survey has played a part in the industrial development of the country, in the
conservation of its natural resources, and in the presetvation of its environment,
but all these are only facets of one Survey.

From my own experience in the Survey’s years, I know how all these phases
interrelate and how often now one and now another factor, sometimes within
the Survey, sometimes seemingly totally unrelated, affected the emphasis and
direction of the Survey’s work. What I have observed in my yeats on the Sutvey,
of course, has been true throughout its history.

The development of Sutvey programs cannot be understood apart from
the times of which they were part. Therefore, I have attempted to recount the
history of the Survey, and particularly in this volume of the geological sciences
and engineering before its establishment, in terms of public-land policy, map-
ping policy, science policy, and the economic development of the Nation—in
the words of the Constitution, as they contributed to the common defence and
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general welfare of the United States. It is a history written not for historians but
for the general reader to help him understand the ways of science and scientists
in a Federal bureau. For that reason it follows a chronological rather than a
thematic pattern and does not provide a detailed analysis of development.

For the most part, this history is based on printed sources. Primary soutces
consulted include the American State Papers: Documents, Legislative and Ex-
ecutive, 1789-1837; the Annals of Congtess, Register of Debates in Congress,
Congressional Globe, Congressional Record, and the Senate and House Jour-
nals, Documents, and Reports; the reports of the State geological sutveys and
of the various Federal surveys; and many scientific and engineering journals.
No exhaustive search of unpublished material has been made, but manuscript
collections in the National Archives, the Library of Congress, the Bancroft
Library of the University of California, the Huntington Library, and the
University of Edinburgh have been consulted. Many secondaty sources of both
the 19th and 20th centuries on histoty, geology and related sciences, explora-
tion and mapping, mining and mineral resources, and the administration of
the public lands have also been consulted.

Illustrations have been selected with two purposes in mind: to show the
changing art of scientific illustration, and to present an impression of the
development of the geological sciences and mapping. Nearly all the illustra-
tions have been published before.

I am indebted to many members of the Geological Survey for help ranging
from discussion of scientific questions to recommendations on the format of
publication. In particular, however, I would like to acknowledge the interest,
encouragement, and advice of the seventh Director of the Survey, Thomas B.
Nolan; the exceptionally thorough and detailed reviews of the manuscript for
this first volume by the former Associate Director of the Survey, Arthur A.
Baker, by the ninth Director of the Survey, Vincent E. McKelvey, and by Clif-
ford Nelson, the Associate Historian; and for valuable suggestions from other
reviewers of this volume, especially R. H. Lyddan, former Chief Topographic
Engineer, and G. D. Robinson of the Geological Division. I am grateful to
Clifford Nelson also for locating portraits in various archives and for the great
interest and attention of those charged with final preparation of the manuscript
for printing, especially Anne C. Sangree, Paul F. Clarke, James Caldwell, and
Arthur Hiltbrand.
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Chapter 1.
The Sum of the Past

Whether we consider the rocky layers enveloping the Earth, the arrangement
of the forms of life that inhabit it, the variety of civilizations to which it has given
birth, or the structure of languages spoken upon it, we are forced to the same
conclusion: that everything is the sum of the past and that nothing is compre-
hensible except through its history.

—Pierre Teilhard de Chardin

On March 4, 1879, as the noon hour approached signifying the manda-
tory end of the last session of the 45th Congress, the Speaker of the House,
the Honorable Samuel J. Randall of Pennsylvania, rose to his feet. He said,

Representatives, in a moment this Congress will expire. Its acts, whether for
weal or woe, are indelibly inscribed on the pages of history. In this Hall party
has been arrayed against party and interest against interest in fierce and bitter
struggle; but it is due to truth to say that on every side there has been honest
ambition to win popular esteem by seeking, each in his own way and according
to his best judgment, the general welfare. Whether or not the desired end of the
public good has been successfully attained is for time to prove.

The Speaker of the House very likely did not have in mind H.R. 6471,
an act appropriating funds for sundry civil expenses of the Government for
the fiscal year ending June 30, 1880, which was among the several that the
President had signed the night before. Some very controversial measures had
come before that Congress, and some bills had failed when the Senate and
House were unable to agree. H.R. 6471, however, included a few para-
graphs establishing a new Federal bureau, the U.S. Geological Survey, to be
responsible for “classification of the public lands, and examination of the
geologic structure, mineral resources, and products of the national domain.”
In more general terms, the new agency was to have a share in the manage-
ment of the public lands and to engage in both general and economic geol-
ogy, pure and applied science.

For nearly 100 years, about half the life of the United States as a nation,
the United States Geological Survey has continued to hold these responsibil-
ities. The emphasis and balance of the Survey programs have changed during
the years. In 1879, the Survey undertook a few investigations of the geology
and mineral resources of the Western States and Territories. In 1976, the
survey mission was described as “increasing the knowledge of the extent,
distribution, character, and origins of the Nation’s natural resources and of
the geologic processes that affect the use of the land so that man may adjust
his activities to the constraints imposed by the environment and so that the
Earth’s resources may be managed wisely” and “classifying the Federal
lands and supervising mineral lease development on Federal and Indian
lands.” Except for the supervision of mineral-lease development, which was
not envisioned in 1879, the Survey program is still encompassed by the brief
words of the authorizing legislation of 1879. Time would seem to have
proved that the desired end of that legislation had been successfully attained.

What were the citcumstances that led to the establishment of the U.S.
Geological Survey in 1879? In the ordinary course of the development of
science, and of the need for increasing amounts of natural resources as the
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industrial era began, governments have established agencies to supply the
scientific knowledge needed for resource development. The Survey of Great
Britain was established in 1835, that of Canada in 1842. Many of the States
in the United States set up surveys in the 1830’s. The United States Survey
was not established until 1879, and then it was charged with a unique
combination of responsibilities—classification of the public lands as well as
geologic investigations. The reasons must be sought in United States history
as well as in the history of geology, and there we have a tangled web to
unravel.

The public lands and geology as a separate science are about the same age
as the United States. The public lands, the lands to which the Federal Gov-
ernment still holds title, originated in the western lands ceded to the Federal
Government by the Eastern States that had claims to them in colonial chart-
ers. The public lands were enormously increased as a result of the Louisiana
Purchase in 1803 and subsequent territorial acquisitions. The two problems
that confronted the new Nation with regard to the public lands were how to
map and how to distribute them. The mapping was entrusted to a Surveyor-
General, at first an indepenfent agency, later'a part of the General Land
Office. The Surveyor-General was not responsible for all Federal mapping.
The Survey of the Coast was established in 1807, in response to pressure
from commercial interests seeking aids to navigation. The first superintend-
ent was a geodesist, and from the beginning the Coast Survey made a highly
accurate survey on a geodetic base. Ths Army Engineers were charged with
mapping for various internal improvements after passage of the General Sur-
vey bill in 1824. For the defense of the frontier, the Army engineers were
also concerned with mapping the West, and in 1838, a separate Corps of
Topographical Engineers was established. All used different methods, and
the development of Federal mapping and mapping policy is entwined in the
history of all these agencies.

This disposition of the public land was an even more thorny problem and
as persistent an issue in national politics as the tariff. Ths government in the
beginning chose not to manage its lands as a capital asset but to dispose of
them, as a source of revenue and as a means of encouraging settlement and
creating a Nation of free citizens living independently on their own land.
Other decisions had to be made about the mode of distribution, and pressure
groups and regional interests pushed the Government in various directions.
The distribution progressed with time from sale by auction to preemption
and sale at 2 minimum price, to graduation or lowering in the established
minimum prices, and finally to the donation of a homestead. At the same
time, lands were granted to veterans and to the new States in the form of
dowries. After the preemption law was passed, the idea of using the public
land as a source of revenue was abandoned, but large grants were made to
aid the construction of railroads and the establishment of colleges for the
benefit of agriculture and the mechanic arts. The settler in the late 1860’s
had a bewildering choice of land for sale by the railroads or State agencies,
ot free from the Federal Government.

From the beginning, however, certain lands were withheld from sale or
distribution, and the lands therefore had to be classified. The Ordinance of
1785 reserved to the government one-third part of all gold, silver, lead, and
copper mines, and the land law of 1796 withheld salt springs. Classification
was made the responsibility of the Surveyor. In 1807, Congress provided
that the lead-bearing lands should be leased. Administration of the law was
difficult, and beginning in 1829, the lead lands were gradually sold, then
the copper lands. Iron lands and coal lands were ruled not mineral lands. No
regulations were made about the lands bearing precious metals until 1866
when they were declared free and open to exploration and purchase.
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Other classifications of public lands were set up during the course of the
years as special needs arose—beginning with the setting aside of live oak
and cedar lands for the use of the Navy. By 1879, eight classes of public
lands were recognized—and each of them had separate regulations for dis-
position. However, except in a few instances, no special provision had been
made for securing an accurate classification in advance of disposition, and
the surveyors were still responsible. In actual practice, the deputy surveyors
were unable to classify the land as well as survey it, and the classification was
made by affidavits from the interested parties.

The role of science in the Federal Government also changed during the
course of the first century of independence. In the beginning, the only pro-
vision for science made in the Constitution of the United States empowered
Congtess to promote its progress by securing to inventors the exclusive rights
to their discoveries, in other words, for patents. Science and education in
time became linked with the issue of internal improvements. Internal im-
provements were at first considered the prerogative or responsibility of the
States, and an amendment to the Constitution was deemed necessary for the
Federal Government to undertake their construction. The doctrine of im-
plied powers of the Constitution was proposed early in the 1790’s and af-
firmed by the Supreme Court in 1819 but remained controversial. By the
mid-1830’s, however, the attitude toward Federal science began to change
as the needs of an expanding nation demanded scientific knowledge. It was
not until 1862, however, that Congress, in establishing the Department of
Agriculture, acknowledged that its power to lay and collect taxes to provide
for the common defense and general welfare included the support of scientific
research. The development of Federal science in general must be considered
as part of the Survey’s background.

Government use of geology began in county organizations about 1820
and somewhat later in the States. The roots of geology and its sister science,
geography, go far back into ancient times, but their development was espe-
cially a phenomenon of the later 18th and early 19th centuries and must be
related to other phenomena of the same era, the beginning of industrializa-
tion and the expansion of geographic frontiers. The development of these
sciences also had marked national characteristics. In England, sedimentation
and stratigraphy were stressed, in France, paleontology, in Germany, min-
eral resources. In the United States, the development of geology was to a
large extent practical, linked to the improvement of agriculture or the de-
velopment of mineral resources, and general geology or geologic research was
a later development. Geography evolved from a descriptive to a systematic
science in Europe and was imported to the United States in mid-19th cen-
tury, where it became engrafted on geology.

In the 1830’s, nearly all the Eastern States established State geological
surveys in connection with internal improvements and the development of
natural resources. None was considered a permanent organization, however,
and most lasted but a few years, although their end was hastened by a depres-
sion. The first Federal geologist was employed by the Topographical Engi-
neers in 1803 and again in 1836. The General Land Office employed a
geologist in 1839 to classify some of the lead lands in the upper Mississippi
Valley. A decade later, the General Land Office employed geologists to clas-
sify the copper lands in Michigan and other lead lands in the upper Missis-
sippi Valley. Both these surveys were more extensive and intensive than
those in the 1830's, but neither was permanent. Ths Corps of Topographi-
cal Engineers made several explorations of the West in the 1840’s, but the
officers relied on their own scientific training or reports from eastern scien-
tists on referred collections rather than take along a geologist or naturalist.

Public Lands and Federal Science 3



During the 1850’s, however, geologists and naturalists accompanied both
the explorations for the route of a pacific railroad and other explorations in
the southwest and northwest and added greatly to the knowledge of the
West. At the same time, State surveys again flourished, especially in the
south and Midwest, in aid of agriculture or the development of mineral
resources, and some of the States began topographic mapping.

Although Americans had been considered primarily practical scientists,
and theories have been developed to account for that predilection, the Amer-
ican had always been torn by two conflicting desires, the ideal of a peaceful
life of agrarian simplicity and the yearning for creature comforts. If such
comforts are to be supplied at reasonable cost, some need of organized in-
dustry is implied. The industrial era began later in the United States than in
Europe, and the development of manufactures, especially those depending
on mineral resources, was slow and was dependent for many years on a pro-
tective tariff. The tariff laws are thus a thread in our tangled web. In the
1830’s, as the States began to make use of geology, the mineral industry
also began to use science to explore for new resources and to make better use
of existing resources. Both iron and coal industries made use of geologists,
and the profession of consulting geologist was born. By 1855, the iron in-
dustry had grown sufficiently to organize an association to promote its inter-
ests, including that of improved technical education. The value of manufac-
tured products exceeded the value of agricultural products in 1859, but the
increasing industrialization was obscured for the next few years by the Civil
War. Development after the Civil War was very rapid, and in 1871, the
American Institute of Mining Engineers (AIME) was formed, as one member
said, because scientific research was essential, and the day of reliance on a
high tariff was gone forever. The use of geology by the mineral industry was
also a factor in the decision to establish the U.S. Geological Survey.

From 1867 onward, the progress toward a single national survey is some-
what clearer. The first of the so-called Great Surveys was established in that
year, under the Army Engineers but directed by a civilian, to study the
geology and natural resources along the line of the Pacific railroad. Origi-
nally planned for 3 years, it was extended to 6 years of fieldwork and a total
of 11 before completion of reports. A survey of the natural resources of the
newly admitted State of Nebraska in 1867 under the General Land Office
grew in 1870 to a Geological and Geographical Survey of the Territories
under the Department of the Interior with annual appropriations and no
planned end. The Geographic Surveys West of the 100th Meridian begun by
the Army Engineers for military purposes were approved in 1872, with the
anticipation that they would continue for at least 15 years. A fourth survey,
begun as a daring exploration of the canyons of the Colorado River, eventu-
ally became the Geographical and Geological Survey of the Rocky Mountain
Region. It was less permanent than the others, however, and most appropri-
ations were made for the completion, rather than for the extension, of this
survey. The conflicting military and civilian interests in mapping the West
were investigated by Congress in 1874 but were not resolved.

By 1878, the surveys of the General Land Office, relentlessly imposing
their rectangular grid on western deserts and mountains, were in disfavor in
many quarters. Congress asked the National Academy of Sciences to consider
all the surveys and recommend a plan for surveying and mapping the Terri-
tories of the United States to obtain the best results at the least cost.

One more factor must yet be considered—the development of a movement
for the conservation of natural resources. The United States had been blessed
with fertile land and an abundance of resources, but Americans had abused
and abandoned the land. The raid on land resources reached its height some-
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time in the early 1860’s; then, as settlers moved onto the treeless prairies,
where rainfall was sometimes scanty, the realization came that the lands were
not inexhaustible. In 1864, George Perkins Marsh, often considered the
fountainhead of the conservation movement, pointed out that man was fast
making the Earth uninhabitable by wanton destruction, waste, and neglect;
he expressed the hope that geologic, hydrographic, and topographic surveys
would supply the facts from which the interaction between man and nature
might profitably be determined. In that same year, the Federal Government
granted to the State of California the Yosemite Valley and the Mariposa
Grove of Big Trees for public use, the first attempt to preserve a scenic area
for the pleasure of the people. The movement for conservation of the renew-
able resources and for preservation of natural wonders gathered strength in
the 1870’s. A congressional commission investigated the possibilities of
irrigation. The Department of the Interior under Carl Schurz made deter-
mined steps to preserve the forests. And in 1872, Congress established the
first national park in the Yellowstone Valley.

The conservation of the nonrenewable mineral resources is a separate prob-
lem from that of renewable resources, although wise use is the common
necessity. In the conservation of nonrenewable resources, however, waste is
particularly to be deplored. European nations had long since recognized the
special problem and had established elaborate mining codes and administra-
tive bureaus to enforce them. European mining engineers were trained to
extract the maximum amount of ore. In the 1840’s, Michael Tuomey, State
Geologist of South Carolina and later of Alabama, pleaded for better tech-
nical education and decried the waste prevalent in mining. One of the objec-
tives of the American Iron Association formed in 1855 was the encourage-
ment of the formation of schools of mining. The first school of mines in the
United States (Columbia College, New York City) was established in 1864,
and technical education in mining and metallurgy improved steadily there-
after. By the late 1870’s, however, even those who hoped that knowledge
and corporate responsibility would accomplish the conservation of mineral
resources were beginning to think of Government action. Knowledge of the
precious metals was especially important because of monetary crises. For
several years a Commissioner of Mining Statistics under the Treasury De-
partment regularly investigated and reported on the status of mining in the
Western States and Territories, although he called his figures estimates
rather than statistics. However, these reports had been discontinued about
the time many nations adopted the gold standard, and the currency issue
began to assume serious proportions in the United States.

Historians of the past often debated whether men make things happen or
are molded by inexorable forces, and, depending on the examples chosen, a
case can be made for either side. Today, history is said to consider man and
his environment, the effects of man on his environment and of the environ-
ment on man, but that is begging the question. To write history in those
terms means not only knowing the environment of the past but understand-
ing the perspective of men of that past on-their environment, a perspective
which would seem to be very different from ours. However, more than 2,000
years ago, a wise man, foretelling in one sense Lyell’s thesis that geological
processes of the past were the same as those now in operation, said:

Generations come and generations go, while the earth endures forever. The sun
rises and the sun goes down; back it returns to its place and rises there again.
The wind blows south, the wind blows north, round and round it goes and re-
turns full circle. All streams run into the sea, yet the sea never overflows; back
to the place from which the streams ran they return to run again.***What has
happened will happen again, and what has been done will be done again, and
there is nothing new under the sun.
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It has been said many times that history repeats itself. It only seems to repeat
because there is a kind of uniformitarianism in human nature. Today we
know more than the men of old, and we have new problems and new ways
of solving problems, but human reactions to problems have not changed. It
is only, as Qoheleth said, “The more a man knows, the more he has to
suffer.”

With that as a theme, let us in the following chapters examine the history
of the United States and the development of the interaction between scien-
tists, engineers, and statesmen and the environment, which produced pub-
lic-land policy, Federal science and mapping policies, and which supported
the economic development of the United States and increased public aware-
ness of the importance of wise use of our natural resources.
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Chapter 2.
Western Pilgrims

Americans are the western piigrims, who are carrying along with them that
great mass of arts, sciences, vigour, and industry, which began long since in
the east; they will finish the great circle.

—Michel-Guillaume-Jean de Crevecoeur

Of the two basic industries of man, agricultute is certainly the older, but
mining, more especially of the metals, has played a fundamental role in the
development of civilization and frequently a critical role in history. Agricul-
ture was the means of sustaining life. Metals made life richer or easier. They
captured the imagination, inspired acquisitiveness, even the pursuit of
knowledge to make their acquisition easier. Of all metals, gold and silver,
the precious metals, were most desired. The heavenly city in the Book of
Revelations is said to be of pure gold, clear as crystal.

Metals were used first for ornamental purposes, gold perhaps as early as
10,000 B.C., silver somewhat later. Copper was the first metal used for
practical purposes, for tools along about 4000 B.C. and then combined with
tin to make bronze. Phoenician and Greek traders made long voyages in
search of tin, which was scarce in the Near East; tin mining in Spain, and
the Bronze Age, began about 2500 B.C. Iron may have been used for tools
as early as 2500 B.C. but its use became widespread, and the Iron Age
began, about the 14th century B.C. Lead was used for ornamental purposes
about 5000 B.C., and for practical purposes somewhat later, but it never
attained the importance of copper, tin, and iron in prehistoric time. Silver
was the first metal used for money, at least as early as 2000 B.C. in Babylon.
The only other metal known to antiquity was mercury, used in religious
ceremonies and for medicinal and cosmetic purposes, and also for the recov-
ety of gold and silver. Production at Almaden, Spain, began about 400 B.C.
These seven metals, the so-called biblical seven, were the only metals in
common use until well along into the 19th century.

Coal, which with iron was the foundation of the industrial age, was re-
ferred to in the writings of Aristotle and Theophrastes in the 4ch century
B.C. and was used by the Romans in Britain before 400 A.D. It was first
used for commercial purposes in China in the 13th century, but the great
increase in its use began much later, and for centuries mining was almost
entirely restricted to metals.

Under the Roman Empite, the precious metals, gold and silver, took on
new importance. The only known mineral resources in the tertitory of the
early Roman community were nonmetallic, primarily construction mate-
rials. As Roman dominion was extended and neighboring peoples were con-
quered, their territory usually became public land, to be leased to citizens of
Rome. The mines, however, were considered prizes of war. Some yielding
the base metals might remain in private hands for a price, but gold and
silver mines became state property.

After the collapse of the Roman Empire, Western Europe became econom-
ically dependent on Eastern Europe and the Middle and Far East which were
more advanced. The precious metals were gradually drained from Europe to
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the East to pay for eastern goods. When the Renaissance began in Europe,
the demand for oriental goods increased, and the Italian port cities, midway
between Asia Minor and Western Europe became the chief beneficiaries. The
rising nation states to the west soon realized the disadvantage to them of the
Italian monopoly and began to seek a more favorable basis of trade. Most of
their effort went into a search for a direct route to the East in order to avoid
the middlemen. The Portuguese began their work of discovery shortly after
1400 and eventually reached the Orient by going around the coast of Africa.
As a result, virtually a new monopoly in Eastern goods was established at
Lisbon, and Europe’s economic center of gravity began to shift from the
Mediterranean to the Atlantic.

Spanish explorers who also sought a route to the East instead discovered a
New World. Portugal remained in undisputed possession of the trade with
the Orient, but Spain’s disappointment was assuaged when the New World
was found to contain vast treasures of silver and gold. The Spanish crown
fostered the mining of these metals in the New World, and the centuries-
old trend was reversed. Bullion began to flow into rather than out of Europe.

The transfer of wealth from the New World to Europe led to the devel-
opment of the mercantilist philosophy—that the wealth and power of a na-
tion depended on its stock of precious metals—and all enterprises were de-
signed to enhance this wealth and power. Each nation therefore endeavored
to create a self-sufficient economy, and in this endeavor, colonies became
important. The colonies were presumed to exist for the benefit of the mother
country, to produce the raw materials that the mother country would oth-
erwise have to buy, and to buy manufactured goods from the mother coun-
try.

By the end of the 16th century, Spain had placed its mark on America
from Cape Horn to the Rio Grande, the foundations had been laid for most
of the present Latin American nations, and Spanish conquistadors had ex-
plored the whole southern section of the United States from South Carolina
to California in search of treasure or the strait that would be the passage to
India. In 1598, Spain took formal possession of the province of New Mexico,
and in 1609, the Spanish governor founded the city of Santa Fe. Spanish
power then, however, was already past its zenith.

The Dutch, French, and English were at first content to prey on the Span-
ish treasure ships; then they attempted to gain footholds in the Caribbean
and South American areas from which the wealth was coming. As the Span-
ish power began to decline, the English established colonies in North Amer-
ica—in Virginia in 1607 and in Massachusetts in 1620. The French made
their first settlement even farther north, at Quebec in 1608, and began to
move from there into the interior of the continent. The Dutch made their
first settlement in New Amsterdam in 1624. In none of these areas were
precious metals found, but there were other sources of wealth to be ex-
ploited. The French and the Dutch became interested in fur. The English
began to reap the fruits of empire in more prosaic fashion, from the land, the
forests, and the sea.

Only the English colonies made any real effort to exploit other mineral
resources, and it was the English colonies that eventually placed a permanent
mark on most of North America. Shortly after the arrival of colonists in
Virginia, a feverish hunt was made for gold. Captain John Smith described
it as “‘no talke, no hope, nor worke, but dig gold, wash gold, refine gold,
load gold,” but the shipload of glittering dust sent to London proved to be
not gold at all, but mostly mica. However, in the following year, 35 tons of
iron ore were shipped to England and yielded 17 tons of iron “as good as any
in Europe.” When the reorganized London Company in 1619 tried to set
up an economic development program for the colony, they sent skilled work-
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men to aid the colonists, among them several ironmakers. Ironworks were
set up at Falling Creek, a tributary of the James River about 66 miles above
Jamestown. The Indian massacre of 1622, however, ended that venture be-
fore it was fairly started. Tobacco was in great demand in England, tobacco
growing was suited to the land and available labor, and so tobacco became
the principal source of revenue, and Virginia was committed to an agricul-
tural economy.

Puritans of the Massachusetts Bay colony were the first to undertake suc-
cessful mining ventures. The Pilgrims, who preceded them by several years,
arrived in winter, and their first problem was survival. In time, the Pilgrims
turned to the sea, and fish became their principal staple for trade, though
they also engaged in agriculture, stock raising, and, to a degree, trading
with the Indians for furs. The beginning of the Massachusetts Bay colony
coincided with a period of political and religious upheaval in England, and,
as a result, migration to that colony was much greater than to Virginia or
Plymouth, as many as 20,000 arriving in the first 10 years. Many of the
Massachusetts Bay colonists were from well-to-do families, paying their own
way or pooling their resources within a church congregation. Many were
well educated, or skilled in various trades; they had more capital and more
business experience than did the Pilgrims. The New England soil was not
conducive to great agricultural enterprises, so economic activity was soon
diverted into other channels, to fishing, lumbering, and shipbuilding.

The manufacture of iron in England had made great progress during the
15th and 16th centuries. As early as 1483, the importation of manufactured
articles of iron or steel that would compete with domestic production was
forbidden, and a century later the English had become so skilled in iron
manufacture that they were exporting iron goods, even, it is said, cannon for
the Spanish navy. Though by 1630, a growing scarcity of timber to make
charcoal had forced many furnaces and forges to shut down, iron goods were
still second only to textiles in England’s export trade.

By mercantilist theory, the colonists should not have engaged in iron
making in competition with the mother country. Practice, however, did not
always conform to theory. Iron ore was discovered near Lynn, Massachusetts,
shortly after the settlement of the colony. Specimens of the Lynn ore were
taken to England and “The Company of Undertakers for the Iron Works”
was organized and advanced £1,000 to establish an ironworks. One of the
members of the company was John Winthrop, Jr., son of the governor of the
colony, and a member of the Royal Society. The first ironworks were set up
on the banks of the Saugus in 1643; later, other ironworks were set up at
Braintree, Taunton, Concord, Rowley, Canton, and several other towns.
Bog and pond ores were used, and timber was abundant for charcoal and
waterpower. The dies for the pinetree shillings were made at one of the
forges of the Lynn works in 1652, and Boston’s first fire engine was also
produced there; most of the iron, however, went into iron pots, nails, and
farm tools. Colonists moving outward from the Massachusetts Bay area set-
tled in Connecticut, where they set up ironworks at New Haven in 1658,
and in Rhode Island, where ironworks were established at least by 1675 in
Pawtucket, and possibly much earlier. Small lead mines were also opened up
in Massachusetts and Connecticut to obtain lead for ammunition.

There was no mining elsewhere until New Amsterdam became an English
colony. The Puritans assumed control of the English Parliament in 1648
and immediately made efforts to regain the English monopoly of the colonial
trade that had been taken over by the Dutch during the years of the Crom-
wellian rebellion. During the Anglo-Dutch conflict thus precipitated, the
British captured New Amsterdam and it became an English colony. New
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Englanders promptly moved southward and settled in New Jersey. The first
ironworks were set up in Monmouth County in 1674.

William Penn had had experience with the iron furnaces in Sussex, the
center of the English industry, and hoped to encourage mining in his “Holy
Experiment” in Pennsylvania. In 1683, he reported the existence of iron
in various places in his colony; in 1685, he included iron and “perhaps”
copper among the “things that we have in prospect for staples of trade.” A
prospectus for future colonists, written in 1698 by Gabriel Thomas, stated
that iron ore “which far exceeds that in England, being richer and less
drossy” had been found and also coal, but it was well into the 18th century
before any ironworks were set up or any coal mining begun.

The Anglo-Dutch rivalry for American empire came to an end in 1689,
when William of Orange succeeded James II as King of England. Economic
interests in England then moved to check the growing strength of France,
and French-English rivalry for empire became an important factor in colonial
development for the next several decades.

There were several friction points between the two powers in the New
World. The English settlements stretched along the Atlantic seaboard from
Maine to Carolina and had a population of about 200,000. The economy in
the southern colonies was almost wholly based on agriculture, but in New
England and New York, a more diversified economy had developed, includ-
ing lumbering, shipbuilding, and the production of naval stores as well as
agriculture and stock raising. The northern and middle colonies had also
established a network of triangular trade relations in order to obtain money
to pay for English manufactured goods. Lumber, livestock, provisions, and
other goods were sent to intermediate ports and exchanged for coin, bills of
exchange, or goods that were in demand in England. The most important of
these was the trade with the Caribbean area.

Although the French had made their first settlement in Canada in 1608,
shortly after the English arrived in Jamestown, and had moved outward over
the interior of the continent as far west as the Rocky Mountains and south to
the Gulf of Mexico, there were only about 12,000 people in all that vast
area. The French were primarily interested in the fur trade, but the English
were beginning to challenge them in the Hudson Bay region. The French
had established themselves first in the Newfoundland fishing grounds, but
there too, rivalry had developed. They had hoped that Canada would be able
to supply the French West Indies with provisions and raw materials, but
Canada had proved a disappointment on that score, and so they looked with
covetous eyes at New England and New York.

The French had done very little to develop any mineral resources. They
had noted the lead ore in the Mississippi Valley and had made some crude
attempts to extract lead for ammunition. For a brief time toward the end of
the 17th century, Nicholas Perrot operated some lead mines in the Upper
Mississippi Valley. Coal had been observed along the Illinois River and had
been recorded on Louis Joliet’s map of 1673 and Marquette’s map of 1681.
The French knew of the masses of native copper in the Lake Superior region
and even dutifully shipped home specimens along with glowing descriptions
of mountains of gold and silver.

The rivalry between English and French for control of the continent
erupted periodically into border wars. King William’s War, the first phase
of the struggle, came to an inconclusive end in 1697. At the end of Queen
Anne's War, in 1714, the French lost Newfoundland, Nova Scotia, and the
Hudson Bay area to the English.

The French then planned to exploit the resources of the Mississippi Valley
in the hope of establishing settlements that would keep the English blocked
off east of the mountains and confine the Spanish to the southwest. The
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privilege of working mines and engaging in commerce in the Territory of
Louisiana was granted to La Compagnie de la Louisiane ou d’Occident, more
commonly known as the Company of the West. Philippe Renault, son of a
French ironmaker, was sent out in 1719, accompanied by miners and min-
eralogists, to search for precious metals and to begin mining operations. The
hoped-for gold and silver werenot found, but in 1720, parties sent into the
Ozark hills of Missouri discovered lead ore which Renault worked profitably
for several years. The hostility of the Indians and the end of the wild specu-
lation in which the Company of the West was involved brought the enter-
prise to an end, however, and in 1742, Renault returned to France. The
mines were abandoned, ending the first period of lead mining in Missouri.

In the English colonies the iron industry expanded greatly during the
early 1700’s. A steady growth in manufacturing enterprises had taken place
in the northern and middle colonies as more and more settlers arrived and
labor shortages were overcome, and both woolen goods and iron products,
on which England’s colonial export trade depended, were being manufac-
tured. When the woolen industry in England declined in 1699, the condi-
tion was attributed to the increase of the colonial manufacturers; Parliament
passed the Woolens Act prohibiting the export of wool or waolen cloth from
any colony. The intent was to permit household manufactures but to make
commercial production impossible. The development of iron manufacturing,
however, was allowed to continue unhindered.

About 1710, New Jersey ironmakers began to exploit the magnetic ores,
and in 1716, the first successful ironworks was set up in Pennsylvania, on
Manatawny Creek, near Pottstown in Berks County. Shortly afterward, an-
other iron enterprise was set up on French Creek in Chester County, and a
third furnace was erected 8 miles north of Pottstown in 1720. Ironworks
were also set up in Virginia and in Maryland, and a few years later, in North
Carolina. In 1740, the manufacture of iron was begun in New York, though
the ore was brought from Connecticut, but a decade later, magnetite ore was
discovered in New York. In 1750, Massachusetts began to develop the
brown hematite ores in the western part of the State.

At mid-century, iron was being made in all the colonies except Georgia,
and from pots and pans, tools and handmade nails, the ironmakers had gone
on to manufacture muskets and cannon and to set up slitting mills for the
manufacture of nail rods. Blister steel was being made in Connecticut and
Pennsylvania. Bar iron had been exported regularly to England since 1717,
and about 3,000 tons of bar and pig iron were being exported each year.

The iron industry was the only one that competed in any way with that of
the mother country. Coal had been discovered in Virginia in 1701 by a
group of French Huguenots to whom the colonial government had allotted
a tract of land along the James River; it was used locally. A mining company
had been chartered for the production of copper at Simsbury, Connecticut,
in 1709, but the mines were soon abandoned and the openings used as a
prison. Copper had been discovered in New Jersey in 1719, and small quan-
tities were shipped to England. Small lead mines were also worked in New
England.

The American iron industry had reached the stage of development that
forced the British to take action. The American manufacture of iron had
been questioned for many years, but no action had been taken because of
conflicting interests in England. Although some wanted the entire industry
suppressed, others, interested in a supply of cheap pig iron, wanted the
colonial metal to be imported free of duty and all fabrication in the colonies
suppressed. By 1750, England was unable to supply its own requirements
for iron because of the scarcity of wood to make the charcoal used in smelting
and refining. The annual production, which had been nearly 180,000 tons
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in 1615, had dwindled in 1740 to only 17,000 tons. To maintain the colon-
ial supply of bar and pig iron for the English iron and steel industry, the
Iron Act of 1750 was passed, permitting importation of American pig and
bar iron duty-free but forbidding the erection or continued use of slitting or
rolling mills, forges, or furnaces in the colonies. The law was strictly en-
forced, and thenceforth American iron manufacture was restricted to produc-
tion of pig and bar iron and castings from blast furnaces.

During this half century, the population of the English colonies had con-
tinued to grow. New settlers came not only from England, but also from
Germany, France, Scotland, Ireland, and Switzerland. Philadelphia was the
point of entrance for the majority, and Philadelphia became as important as
Boston and New York. People began moving westward from the narrow
coastal zone, into the valleys behind the Appalachian front, southwestward
into the Virginia Piedmont, through the Shenandoah Valley, and on into
the western Carolinas.

New mineral resources were discovered during the westward movement.
Benjamin Winslow in his survey of the upper Potomac River in 1736 ob-
served “cole mines” along the Savage River in western Maryland—the first
report of coal in the Appalachian region. Coal was found in the southern part
of West Virginia in 1742, in Kentucky in 1750, and in western Pennsylva-
nia and Ohio in 1753. Lead was also discovered in southwestern Virginia in
1750, and the lead mines were worked by a Colonel Chiswell until shortly
after the beginning of the American Revolution.

During the 1740’s, speculators began to exploit the area beyond the
Appalachians, and several land companies were formed. The Ohio Company
was granted 200,000 acres by the Privy Council in 1749, and Vitginia also
made claim to the western country. Even more alarming to the French in the
Ohio Valley were the traders who were moving freely into the area, and they
decided to erect a series of forts, thus instigating the last of the French and
Indian Wars. By the Peace of Paris, which was signed in 1763, France ceded
to Great Britain all of French Canada, except two small islands in the St.
Lawrence, and all French territory east of the Mississippi, except New Orle-
ans. Spain, which had entered the war against the British, ceded Florida to
Great Britain. By a secret treaty, Spain acquired from France all French
territory west of the Mississippi as well as the port of New Orleans.

Relations between the American colonies and Great Britain then took on
a new aspect. With the French and Spanish menace removed, American
dependence on England was lessened, and England no longer felt the need
to act cautiously in order not to antagonize colonial allies. At the same time,
England found itself faced with a large national debt, heavy taxes at home,
and the problem of administering a greatly enlarged empire. The war had
revealed the insecurity of the western frontier against Indian raids; also,
westward expansion was no longer needed as a defense measure. By a Royal
Proclamation in 1763, a rigid geographic limit was set to western settle-
ment. The crest of the Alleghenies was to be the dividing line between the
colonies and Indian territory. Indian territory west of the line was placed
under the control of the military commander-in-chief, and the Crown as-
sumed the sole right to dispose of the western lands. New regulations, aimed
at raising revenue and reasserting administrative control of the colonies were
issued.

In the wake of a normal postwar decline in business, the British program
seemed to the colonists calculated to ruin the colonial economy. The west-
ward movement, despite the Royal Proclamation, continued. Protest against
the economic regulations began in Massachusetts but soon spread to the
other colonies. At first there was sporadic rioting. Then economic boycotts
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were imposed against taxed goods. (The young gentlemen at Yale College
have been credited with starting this movement by unanimously agreeing
not to make use of any foreign spirituous liquors.) After Bostonians threw
the British tea in the harbor (in Charleston, they simply locked it up), Par-
liament closed the port of Boston and radically altered the Massachusetts
charter. Virginia called for a continental congress. Before the Congress met,
Parliament passed the Quebec Act, which placed the southern boundary of
that province at the Ohio River, thus depriving four colonies, which claimed
land west of the Allegheny crest, of their territory and adding to colonial
grievances.

The first Continental Congress met in Philadelphia on September 5,
1774, formed an association that agreed to stop all imports of English goods
within 3 months and all exports to British ports within a year, and adopted
a resolution approving the opposition of Massachusetts to Britain’s colonial
administration. The war then became inevitable, and it began on April 19,
1775.

The Second Continental Congress met in Philadelphia on May 10, 1775,
resolved to put the colonies in a state of defense and asked the people of
Canada to join the resistance. More than a year later, on June 7, 1776,
Richard Henry Lee of Virginia offered the resolution that the United Colo-
nies “are, and of right ought to be, free and independent states.” Although
it was decided to postpone a decision on the resolution until July 1, a com-
mittee was appointed to prepare a Declaration of Independence. On July 1,
Congress, sitting as a committee, debated the Lee resolution, and the motion
to adopt was carried. On the following day, Congress in formal session took
the final vote, which was unanimous. A committee was then appointed to
prepare a plan of confederation.

The lands west of the Allegheny Mountains claimed by some of the colo-
nies became a source of contention in preparing the plan of confederation.
Under the Royal Proclamation of 1763, those lands had reverted to the
crown, and under the Quebec Act of 1774, those northwest of the Ohio
River had been given to the Province of Quebec. The committee considered
limiting the western boundaries of the States but abandoned that idea. Then
in August 1777, during the debate over acceptance of the Articles of Con-
federation, Pennsylvania, New Jersey, Delaware, Maryland, New Hamp-
shire, and Rhode Island, whose charters gave them no western lands, pro-
posed that Congress be empowered to limit the western boundaries of the
States. The motion failed, and over the protests of these States a clause was
added to the Articles providing that no State be deprived of western lands
for the benefit of the United States. The Articles were adopted on November
15, 1777, and sent to each State for ratification. Maryland, on December
15, 1778, announced her refusal to ratify until the western lands were ceded
to Congress. Maryland remained adamant, and not until Virginia yielded
and ceded her lands on January 2, 1781, did Maryland agree to sign. March
1, 1781, was the formal date of final ratification, and on the following day
Congress assumed the title “The United States in Congress Assembled.”

The public domain became a reality in 1783. The Revolution effectively
ended with the British surrender at Yorktown on October 18, 1781, but
the peace treaty was not signed until September 3, 1783. One of the prob-
lems faced by the American and British commissioners during the long ne-
gotiations was the almost total lack of accurate maps of North America upon
which to determine the boundaries of the United States. John Mitchell’s
map on a scale of 1:2 million, published in 1755, was used. The boundaries
between the United States and British America were finally set as the St.
Croix River, the St. Lawrence-Atlantic watershed divide, the 45th parallel,
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a line through the Great Lakes and their connecting waterways, and a line
from Lake Superior to the Mississippi River. Because of some inadequacies
in the Mitchell map, disputes later developed over parts of this boundary. A
line through the middle of the Mississippi River south to the 3 1st parallel,
the 3 1st parallel, the Apalachicola River, and the St. Mary’s River divided
the United States from Spanish territory.

To deal with the problem of disposing of the public land, the Congress
appointed a committee with Thomas Jefferson as chairman. On May 7,
1784, the committee reported “an ordinance for ascertaining the mode of
locating and disposing of lands in the western territory,” entirely in Jeffer-
son’s handwriting, which was modified only slightly before being adopted
on May 20, 1785. The Ordinance of 1785 provided that these lands be
surveyed on a rectangular system, divided into townships 6 miles square,
each township being divided into 36 sections. Land was to be sold at public
auction when surveyed, and the title cleared in minimum lots of one section
at a minimum price of $1 an acre. Three commissioners were to conduct the
public sale; an independent officer, the Geographer, was to direct surveys.

The Ordinance of 1785 embodied three new principles that formed a basis
for public-land policy: survey before settlement; a mathematically designed
cadastral survey; and a standard land unit. Classification of the public lands
into various categories was implicitly, if not explicitly, a part of the Ordi-
nance also. The Ordinance of 1785 reserved “one third part of all gold,
silver, lead, and copper mines to be sold or otherwise disposed of, as Con-
gress shall hereafter direct,” thus requiring classification of the lands into
mineral and nonmineral. The clause was presumably a revenue measure, al-
though, as no such mineral deposits were known in the area in question, it
may simply have been carried over from the crown charters for the colonies.

The first Geographer of the United States was Thomas Hutchins, who had
been geographer-surveyor for the Southern Army. When the war began, the
American army had little in the way of maps, but the British had a wealth
of material that could be distributed to their forces in the field. American
mapmakers had relied on the English to engrave and print their maps, and
no adequate facilities existed in the colonies for these services. After repeated
requests from General Washington, who fully appreciated the usefulness of
maps, the Continental Congress on July 25, 1777, authorized him to ap-
point a geographer and surveyor. Robert Erskine, who was appointed to the
position 2 days later, created a corps of surveyors and assistants which be-
came, in effect, the first central mapping agency. After Erskine's death in
1780, Simeon DeWitt became the geographer, and in 1781, Hutchins was
appointed. DeWitt became Surveyor-General of New York in 1784.

The public lands delayed adoption of the Articles of Confederation; the
mineral industry helped hasten their end. When the Declaration of Indepen-
dence was proclaimed, the American iron industry was the only mineral
industry of any consequence, and it, despite the restrictions of the Iron Act,
was greater than that of England. The iron industry prospered during the
Revolution, as British goods could not be obtained. Virginia coal was not
sufficient to meet all colonial demands when coal supplies from England
were cut off at the beginning of hostilities, and some effort was made to
develop other deposits, but with little success. An attempt was even made
to use Pennsylvania anthracice in the arsenal at Carlisle, Pennsylvania, de-
spite the known difficulties in its use. Copper was not in demand. Lead was
in such short supply that lead for bullets was obtained at times by melting
down statues, including, or perhaps even especially, those of George III.

The end of the war was followed by an economic depression that was made
more acute by the fact that England began to treat the United States as a
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foreign nation. England was already on the threshold of a technological de-
velopment that would soon lead her to a commanding position in manufac-
turing, and English goods were cheaper than those available elsewhere. Dur-
ing the war, for example, English ironmakers had begun to use bituminous
coal, instead of charcoal, and the steam engine i the blowing of blast fur-
naces. These improvements so increased and cheapened British iron products
that after the war British iron manufactures were able to compete successfully
with the American product despite the cost of transportation.

Many people soon realized that the United States had to develop her own
manufactures and become less dependent on foreign sources if she were not
to remain a raw-material-producing nation with the attendant disadvan-
tages. To protect infant industries, import duties were needed. Under the
Articles of Confederation, only the States could impose duties. Ironmakers
were among those who wanted protection, but ironmakers in Pennsylvania
and New Jersey petitioned their legislatures in vain to impose duties on iron.
A tariff, though for revenue rather than protection, however, was one of the
principal reasons for the abandonment of the Articles of Confederation for a
new instrument of government,

One of the greatest problems under the Articles of Confederation was
taxation. Congress could requisition funds from the State governments but
could not tax the people directly, and when the States did not honor
Congressional requisitions, funds were insufficient to pay the expenses of the
government, including payment of the public debt and maintenance of the
army and navy. A movement to strengthen the central government gained
force, based in large part on a proposal to give Congress the power to impose
tariffs in order to raise funds. Finally, Virginia called a convention in Sep-
tember 1786 to which five States sent delegates. That convention adopted a
report drafted by Alexander Hamilton and called for another convention to
be held in Philadelphia in May 1787 “to devise such further provisions as
shall appear to them necessary to render the constitution of the Federal Gov-
ernment adequate to the exigencies of the Union.” That convention took
unto itself the task of preparing an entirely new instrument of government,
which it adopted on September 17 and referred to the Congress then meeting
in New York. On September 28, Congress referred it to the States for action,
and by June 21, 1788, nine States, sufficient to establish it as the instru-
ment of government, had ratified the Constitution. On July 2, 1788, the
Congress of the Confederation accepted the new constitution, and in Septem-
ber arranged for conduct of government under the new order to begin on
March 4, 1789.

The Constitution of the United States contains no specific reference to the
public lands or the development of mineral resources, and the only direct
reference to science is in Article 1, Section 8, which says that Congress can,
among other things, “promote the progress of science and the useful arts, by
securing for limited times to authors and inventors, the exclusive right to
their respective writings and discoveries.” From the beginning, therefore,
the government of the United States displayed a preference for practical sci-
ence.

Colonial science was largely natural history. Only a few practiced the dis-
cipline of theoretical or pure science, then known as natural philosophy.
Colonial scientists had early become a part of the international natural his-
tory circle which had members in England, France, Holland, Sweden, Ger-
many, and Italy who corresponded regularly, visited each other, and ex-
changed specimens. The New World was a subject of intense interest, and
most of the information about it was channeled to others through England.
By the same token, European developments were readily transmitted to the
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New World. Although colonial interests broadened during the 18th cen-
tury, colonial scientists remained colonial, that is, their activities were
geared toward contributing to the scientific community of western Europe
rather than toward developing an American community. Early efforts to es-.
tablish local scientific societies were at best only partly successful. The co-
lonial scientist preferred to be a member of a European society. The Ameri-
can Philosophical Society was formed in 1743 but failed after what seemed
a brilliant beginning. The first permanent society, a renewed American Phil-
osophical Society, was formed in 1767, less than a decade before the Decla-
ration of Independence. The second was the American Academy of Arts and
Sciences, established in 1780. American scientists were interested in min-
erals, volcanoes, and earthquakes as natural phenomena.

Whether the Federal or the State Governments or any one else should
support geologic investigations was not a question at the time, for geology,
as a science distinct from natural history or mineralogy, could be said to have
been born while the American Revolution was in progress and to have
reached only the age of argument when the Constitution was adopted. In
1775, Abraham Gottlob Werner became Inspector and Teacher of Mining
and Metallurgy at the mining academy which had been established at Frei-
berg in Saxony in 1767. Werner, who was primarily a mineralogist, taught
that all rocks, with the exception of the products of modern volcanoes, had
been deposited from water, for the most part from the sea, and believed in
a universal, or near universal, succession of formations controlled by succes-
sive changes in the composition and extent of the ocean. Great numbers of
students flocked to his classes from every civilized countty, but not all agreed
with his ideas. An opposing school developed at the University of Edin-
burgh. In 1788, James Hutton’s theoty of the Earth, in which the Earth
was regarded as a machine actuated by deep-seated heat and safeguarded by
volcanoes, was published. Hutton’s presentation raised a storm of discus-
sion, and as George Washington was being inaugurated as the first President
of the United States, the geological world was beginning to divide into
Neptunists and Plutonists.

The Constitutional provision was more clearly intended for the benefit of
the practical scientists or mathematical practitioners, who were the most
numerous. These were the surveyors and navigators, the makers of maps and
charts, those who produced the tools for carrying on various enterprises.
Congtess soon found itself with more petitions to test new inventions than
it could handle, and in 1790, a patent board, the Secretaries of State and
War and the Attorney General, was set up to consider them.

The first U.S. Congress passed the first tariff law on July 4, 1789, and
then began the organization of the executive departments of the Federal Gov-
ernment: the Department of Foreign Affairs on July 27 (renamed the State
Department on September 15), the War Department on August 7, the Trea-
sury Department on September 2, and the Office of Postmaster General on
September 22, the court system and the Office of Attorney General were set
up on September 26. President Washington chose as his first Secretary of
State, Thomas Jefferson, then serving as minister to France, and as first
Secretary of the Treasury, Alexander Hamilton, who had been his aide-de-
camp and personal secretary and who had played an active role in the prepa-
ration and ratification of the Constitution.

Hamilton and Jefferson represented opposite viewpoints on the future
course of the United States and their views generally reflected or formed the
basis for the two national parties that formed during the early period of the
Republic, Hamilton's views, those of the Federalists and Jefferson’s, those
of the Anti-Federalists or Republicans. Hamilton believed in a diversified
economic system with active encouragement of finance, industry, and com-
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merce by the government, whereas Jefferson envisioned the United States as
a great agricultural nation, composed of innumerable individual freeholders
and broadly diffused wealth, a nation free of industrialism, urbanism, and
organized finance.

Hamilton had the initial advantage because of his position as Secretary of
the Treasury; Jefferson, moreover, remained in his post as minister to France
until March 1790. At the request of Congress, Hamilton in 1790 and 1791
prepared three reports: on public credit, a plan for disposing of the public
lands, and on manufactures. The Report on the Publick Credit stated that the
United States must have credit for government, industrial development, and
commercial activity, and that future credit would depend on how existing
obligations were met; it proposed ways and means of funding the public
debt, including the State debts. Despite some opposition, Hamilton’s pro-
posals were accepted by Congress, and, stimulated by these fiscal policies, a
period of prosperity supplanted the postwar depression.

The Report on Manufactures proposed a system of tariffs to protect industry,
bounties fot agriculture, and a network of internal improvements under fed-
eral sponsorship. Iron and coal were among the industries to be encouraged.
Hamilton said “a copious supply” of coal “would be of great consequence
to the iron branch,” predicted that the use of coal for household fuel would
increase “in proportion to the decrease of wood, by the progress of settlement
and cultivation,” and thought it would be worthwhile to consider a bounty
for production, or premiums for opening new mines. At the time, ironmak-
ing was in a depressed state and had been since the end of the Revolution.
Wood was still the principal fuel for all purposes, although Virginia coal was
used locally, some was shipped to Atlantic ports, and settlers west of the
Allegheny crest had begun to use coal for domestic purposes.

The proposals in the Report on Manufactures met with a notable lack of
enthusiasm, and none were adopted at the time. They were never completely
discarded, however, and were periodically revived; eventually some were
passed. Hamilton was simply ahead of his time. It was not until the 1840’s
that American iron manufacturers began to make extensive use of coal. The
equally far-sighted Assistant Sectetary of the Treasury, Tench Coxe, it might
be noted, purchased extensive tracts of coal land in Pennsylvania that were
developed more than 75 years later by his great grandson, Eckley B. Coxe,
one of the founders of the American Institute of Mining Engineers.

The Report on a Plan for Disposing of the Public Lands provided for purchase
of lands in both large and small units, the former for revenue, the latter to
accommodate the inhabitants of or emigrants to the western country. Ham-
ilton proposed that a General Land Office be established at the seat of gov-
ernment to handle large purchases and that offices in the Northwestern and
Southwestern territories be established for small purchases. He recom-
mended that land be sold at 30 cents an acre, that no credit be allowed for
sales of less than a township 10 miles square or for longer than 2 years, that
at least one-fourth of the price be paid at the time of sale, and that security
be provided for the remainder. The Southwestern territory to which Hamil-
ton referred comprised the lands that had been North Carolina’s. North
Carolina had ratified the Constitution in November 1789, when the Bill of
Rights became a certainty, and Congress had accepted the cession of its
western lands on April 2, 1790.

Problems very soon began to arise with both the surveying and sale of the
public lands. The Ordinance of 1785 required that before the lands in the
public domain could be sold, they were to be surveyed in accordance with a
system of lines oriented to the true meridian. One of the great problems in
surveying with the instruments then available was this determination of the
true meridian. The surveying proceeded slowly, and settlement did not await
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the completion of the survey. Many areas became populated before the Fed-
eral surveys were completed, and the land already settled frequently did not
conform to the legal system.

In 1796, after a lengthy debate on land policy, Congtess passed a new
land act. It established the Office of Surveyor-General, and instructed the
Surveyor General to engage a sufficient number of skillful surveyors as his
deputies to survey and mark the land without delay. The lands were to be
divided into townships 6 miles square, half of which, taken alternately, were
to be further divided into 36 sections of 640 acres each. The deputy surveyors
were to note in their fieldbooks all mines, salt licks and springs, mill seats,
watercourses, and the quality of the lands so the Surveyor-General could have
prepared a description of the lands for the officers supervising the sale—in
effect, the lands were to be classified before sale. All salt springs, together
with sections 1 mile square that included the springs, and four sections in
the center of each township were reserved to the United States. Single sec-
tions were to be sold at land offices which were established at Cincinnati and
Pittsburgh. The undivided townships were to be offered for sale at the seat
of government in quarter-township units, excluding the four at the center.
The minimum price was raised to $2 an acre, with one-twentieth at the time
of sale, a moiety within 30 days, and the balance within a year. The 1796
Land Act thus included some of the principles, but not the details, of the
Hamilcon plan.

The Land Act was further revised in 1800. Except for a minor recession
from 1796 to 1798, the time was one of substantial prosperity, and the
population steadily increased. New immigrants continued to arrive from Eu-
rope, perhaps as many as 50,000 in che first decade. In 1798, the Mississippi
Territory was organized, covering the region between Georgia's western
border and the Mississippi River, but there was little movement into the
area because of the hostility of the Indians and the Spanish control of West
Florida. The Northwest Territory, however, continued to grow, and in
1799, Congress advanced it to the second stage of territorial government in
accordance with the provisions of the Ordinance of 1787. William Henry
Harrison was elected territorial delegate and promptly began a campaign to
liberalize the land system. In May 1800, Congress reduced the minimum
unit of sale to 320 acres, extended the time for payment to 4 years, and
established more local land offices to provide easier access by settlers. The
new land law was an immediate success as far as disposal of the land was
concerned. In the first 18 months under the new law, 400,000 acres were
sold in comparison with less than 50,000 under the 1796 act. Most of the
land, however, was purchased by speculators rather than settlers.

At the same time, however, Congress took steps to manage some of the
natural resources of the public domain. John Adams’ administration was
troubled by the possibility of war with France, and the Department of the
Navy was established to help “provide for the common defence.” Live oak
and red cedar were then the most suitable woods for naval vessels, so Con-
gress in 1799 set aside for the use of the Navy the live oak and red cedar
lands. The Navy needed “very liberal use of copper” and copper at that
time cost “not less than half a dollar a pound” so Congress in the spring of
1800 authorized the President to employ an agent to collect information on
the Lake Superior copper mines and to ascertain whether the Indian title had
been extinguished to such lands as might be required if it were deemed
expedient for the United States to work such mines. In the Land Act of May
1800, the Surveyor General was also given authority to lease the reserved
saline lands.
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Chapter 3.
Cherished for its Own Sake, 1801-1829

Whiie Science wili be cherished for its own sake, and with a due respect for
its own inherent dignity; it wiii aiso be employed as the handmaid to the Arts.
its numerous appiications to AGRICULTURE, the eariiest and most important of
them; to our MANUFACTURES both mechanicai and chemical; and, to our DO-
MESTiIC ECONOMY, wiii be carefuiiy sought ought, and faithfuiiy made.

—Benjamin Siliiman

The election of 1800 was seemingly a peaceful revolution and a triumph
of the democratic system. During the Federalist era, Americans had been
divided on foreign policy, on an industrial versus an agrarian economy, and
on centralized versus decentralized government. The election of Thomas Jef-
ferson as President and resounding victories by Republican congressional
candidates indicated that the electorate had chosen the way of simplicity and
isolation. Time proved otherwise.

Jefferson wanted to encourage western migration and keep the United
States an agrarian nation. Both Jefferson and his Secretaty of the Treasury,
Albert Gallatin, wanted to liquidate the public debt as soon as possible.
These two factors largely controlled public land policy. In 1802, when the
admission of Ohio as the first State from the Northwest Territory was being
considered, Secretary Gallatin proposed that the Federal Government retain
control over the public lands within the borders of the new State, that tracts
of public land sold thereafter be exempt from all taxes for a period of time,
that section 16 in each township be granted to the State for support of
schools, and that the State be granted the salt springs and the use of a per-
centage of the net proceeds of the sale of public lands for the construction of
roads leading to and through the State. When Ohio was admitted, most of
these provisions were included, although in less liberal form than Gallatin
had proposed. The salt springs and adjacent land totaling 28,320 acres were
granted to the State, but Congress decreed that the springs were to be leased,
not sold, and for not longer than 10 years at a time.

The purchase of Louisiana in 1803 doubled the area of the United States.
Louisiana, comprising all the territory between the Mississippi and the
Rockies, had been in Spanish possession since 1769, but less than 1 percent
of it had been settled. France acquired the province by a secret treaty on
October 1, 1800, as the French tried to replace the loss of Canada by a
profitable base in North America. Late in 1801, Bonaparte sent an expedi-
tionary force to Hispaniola with orders to suppress the Negro republic there
and then to take possession of New Orleans and Louisiana. Though Jefferson
was pro-French, the prospect of a French army in Louisiana was not a pleas-
ant one. When the Spanish governor of Louisiana withdrew the right of
transit at New Orleans from American traders, the West rose in wrath.
Jefferson then commissioned James Montoe as envoy extraordinaty to France
with instructions to attempt to purchase New Orleans and the Floridas.
Bonaparte, about to renew war with England, and unable to make headway
in the Hispaniola campaign, decided to sell all of Louisiana, and on April
30, 1803, the treaty of cession was signed. On November 30, Louisiana was
formally handed over by the Spanish governor to a French prefect who, in
turn, transferred it to the United States 3 weeks later.
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The Louisiana Purchase involved the Federal Government in mineral-land
problems, for lead was already being mined in Missouri under Spanish and
French grants, but by the Ordinance of 1785, one-third part of all lead
mines was reserved to the United States. Moses Austin, who prepared a
report on the Missouri lead mines in 1804, estimated that 530,000 pounds
of lead, worth $36,500, had been produced in the preceding 3 years and
predicted that the time was not far off when the district would furnish lead
sufficient not only for the United States but all Europe “if moderate encour-
agement is given by the government, and protection against the Osage In-
dians, who yearly plunder the inhabitants.” However, no immediate action
was taken beyond providing for determination and confirmation of the Span-
ish and French land grants and extending the U.S. land surveys over the new
territory. In December 1806, John Grant, a member of the Kentucky leg-
islature, forced the issue by requesting permission to work a lead mine that
he had discovered in Indiana Territory. The land offices had little informa-
tion on the mines, so to prevent their sale at the same price as nonmineral
lands, the Secretary of the Treasury, Albert Gallatin, suggested to the Chair-
man of the House Committee on Public Lands that the Government with-
hold all mineral lands from public or private sale. On March 3, 1807, by
act of Congress, all lead mines in Indiana Territory were reserved from sale,
and the President was authorized to lease lead mines for a period of not more
than 3 years. The first leases called for a royalty of 10 percent of the processed
lead. Attempts to put the leasing provisions into effect in Missouri as well
ran into difficulties because of the existence side by side of land with previous
title and public land.

By Republican principles, such matters as education, science, and internal
improvements were State responsibilities, and the Federal Government could
not support them without an amendment to the Constitution. However, in
1802, the Corps of Engineers was established as a military academy at West
Point, and West Point, a Federal institution, became the first engineering
school in the Nation.

In 1803, Captains Meriwether Lewis and William Clark were sent on an
exploring mission to the source of the Missouri River, ostensibly to make
trade agreements with the Indians and find a water route to the Pacific for
commerce. They were also prepared, however, to collect information on the
whole range of natural history and to fix geographic positions by astronom-
ical observations so that a map of the region could be made. Jefferson himself
was enough of a scientist to provide detailed instructions for the expedition,
but he also arranged to have Captain Lewis instructed in some of the finer
points by some of his scientist friends in Philadelphia.

The first scientific agency in the Federal Government was established in
1807. Again the stated motive was practical-——commercial interests had been
demanding better charts of coastal waters and navigational aids—but it was
a proposition of the American Philosophical Society that led to the establish-
ment of the Sutvey of the Coast. F. R. Hassler, a trained and experienced
geodesist, had migrated to the United States as part of a land-speculating
colony that collapsed. The Philosophical Society suggested to the President
that Hassler be put to work on a general geodetic survey of the coast, and
Congress was induced to appropriate $50,000 for the survey because of its
commercial and military importance. The organization of the work was en-
trusted to the Secretary of the Treasury but was postponed because of the
urgency of other affairs.

By 1807, a growing tension in international affairs diverted public atten-
tion from domestic problems. Great Britain and France were at war, and the
United States was feeling the effect because of the interference with its com-
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merce and the impressment of American seamen. In December 1807, Pres-
ident Jefferson recommended an embargo, which Congress speedily ap-
proved. The embargo prohibited the departure of any U.S. ship for a foreign
port and required those in the coastwise trade to post a bond double the
value of the craft and cargo as a guarantee that the goods would be relanded
at a U.S. port. American industry was stimulated, but commerce suffeted as
both exports and imports declined.

Both iron and coal industries benefitted by the embargo. The iron indus-
try began to expand but even with the stimulation provided by the embatgo,
there were only 153 blast furnaces in all the United States in 1810, and only
about 54,000 gross tons of cast iron were produced. Great Britain in 1806,
the nearest year for which statistics are available, produced more than a
quarter of a million tons of iron. When the shipment of coal from the Vir-
ginia mines fell off as the result of the embargo, the anthracite producers in
eastern Pennsylvania were able to establish a foothold in the coal market,
but wood remained the principal fuel.

Opposition to the embargo, strongest in the mercantile areas of New Eng-
land and New York, brought the Federalists back into power in State gov-
ernments, and in Congress, a coalition of Federalists and the Republican
faction led by John Randolph of Virginia passed the Non-Intercourse Act,
repealing the embargo and reopening trade with all nations except France
and Great Britain. The act also authorized the President to proclaim resump-
tion of trade with France or Great Britain if or when either one repealed its
decrees that were injuring American commerce. Jefferson signed the measure
on March 1, 1809, as one of his last official acts.

The Land Act of 1800 had encouraged sales of public land, and settlement
of the Old Northwest had proceeded rapidly during Jefferson’s administra-
tion. The Northwest Territory had been divided in 1800, the western part
becoming Indiana Territory. By 1809, the Indians had ceded some 48 mil-
lion acres by treaties, and Indiana Territory was divided, its westernmost
part being organized as Illinois Tetritory. Then Tecumseh and his brother,
sons of a Shawnee chief, began to organize an Indian confederacy to stop
alienation of their lands and resist the westward sweep of white settlers.

Although the embargo had been repealed, the commercial warfare contin-
ued. President Madison, who succeeded Jefferson on March 4, 1809, issued
a proclamation in April legalizing trade with Great Britain, having been
assured by the British Minister to the United States that orders in council
would be repealed. The Non-Intetcourse Act was revived in August when
the British Foreign Secretary disavowed the Minister’s action. In May 1810,
Congress reversed that action and reopened trade with both France and Great
Britain, promising that if either removed its restrictions before March 3,
1811, the Non-Intercourse Act would be revived against the other. In the
brief intetlude in the commercial warfare, the Coast Survey project which
had been in abeyance since 1807 was again taken up, and Hassler was des-
patched to England to obtain instruments.

In the elections of 1810, nearly half the House failed to be reelected.
Many young Republicans from agrarian areas in the South and West, whose
people were not affected by the maritime issues, were elected because of their
nationalist and expansionist sentiments. Those from the West wanted to
destroy the frontier Indian menace, which they attributed to British intrigue
and incitement, and incidentally to annex Canada. Those from the South,
where there was trouble with the Creek Indians, wanted to wrest Florida
from Spain, Britain’s ally. Among those elected in 1810 were Henry Clay
of Kentucky and John C. Calhoun of South Carolina.
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When the 12th Congress assembled in November 1811, the war hawks
assumed positions of leadership. Seniority was tossed to the wind as Henry
Clay was elected Speaker and John C. Calhoun became floor leader and then
head of the Foreign Relations Committee. Madison’s message to Congress
was both anti-British and anti-French and called for preparations for national
defense. As Congress convened, an Indian battle on the northwestern frontier
further inflamed anti-British sentiment. In the summer of 1811, Tecumseh
had gone south to enlist the Creek Indians in his league, and General Wil-
liam Henry Harrison, governor of Indiana Territory, was persuaded to move
against the Indians in his absence. On November 7, the Indians attacked the
American force while it was in camp but were beaten back after a day-long
battle. Three weeks later, the Foreign Relations Committee called for
50,000 volunteers, arming of all merchant ships, and the outfitting of war-
ships. To all intents and purposes, this was an unofficial declaration of war.

Another expansionist, Senator Thomas Worthington, who had gone to
Northwest Territory as a sutveyor but stayed to become a member of the
territorial legislature, advocate of Ohio statehood, and one of Ohio’s first
Senators, started the move to improve the disposal of public lands. On No-
vember 13, 1811, he submitted a motion that a committee be appointed to
consider the matter with leave to report by bill or otherwise. A bill to estab-
lish a General Land Office as a bureau of the Department of the Treasury was
eventually reported out and passed by the Senate on February 27, by the
House in April, and approved by the President on April 25. The General
Land Office was to be headed by a Commissioner whose duties were “to
superintend, execute, and perform all such acts and things touching or re-
specting the public lands of the United States and other lands patented or
granted by the United States, as have heretofore been directed by law to be
done or performed in the office of the Secretary of State, of the Secretary and
Register of the Treasury, and of the Secretary of War.” The Commissioner
was authorized to employ a sufficient number of clerks to carry on the work,
provided that their total annual compensation did not exceed $7,000. The
Office of the Surveyor-General was not included and was continued as a
separate agency.

War was officially declared in June 1812. It was far from a popular one.
New England was especially opposed and threatened to secede. In the elec-
tions in November 1812, Madison carried the South and West and was
reelected, but DeWitt Clinton, the anti-war candidate, carried all the
Northeastern and Middle Atlantic States except Vermont and Pennsylvania.
Peace negotiations began almost as soon as the war did, but time was lost
over an attempt at mediation by the Russian Emperor. By the time direct
negotiations began, Britain was in no hurry for peace. Napoleon abdicated
in April 1814, releasing British troops for service in America. The Treaty of
Ghent signed on Christmas Eve 1814 said nothing about neutral rights and
the impressment of seamen, over which the conflict had officially begun.
When the negotiations began, the British demanded establishment of a neu-
tral Indian buffer state in the Northwest, and territorial concessions along
the line from Maine to west of Lake Superior, but in the end, the prewar
territorial status was restored, and a boundary commission was proposed to
settle the boundary between Canada and the United States.

The war had a substantial and, for the most part, adverse effect on the
American economy. The method of war financing was inflationary, and the
general price level substantially increased, but the price of goods ordinarily
putchased abroad or transported by water increased over and above the gen-
eral level while the price of goods customarily exported fell. The Southern
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States, where the economy depended on exporting tobacco, rice, and cotton,
were especially hard hit. In Virginia, where the soil was already beginning
to show the effects of long-continued use, conditions were more serious than
in the rest of the area. Textile and iron manufacturing enterprises in the
Northeastern and Middle Atlantic States, however, were aided by the exclu-
sion of imports.

The end of the war brought a renewed demand in America for European
goods and in Europe for such American exports as wheat, flour, tobacco,
rice, and cotton. The production and export of agricultural products soon
restored prosperity to the agricultural segment. The industrial segment did
not prosper correspondingly. The Hamiltonian idea of protection of infant
manufactures through imposition of a tariff was revived and was regarded
with more interest than when it was first proposed. The problem was com-
plicated by the fact that the customs revenue was the primary source of the
Government’s income. A tariff that would exclude foreign goods and protect
American manufactures would not produce revenue. A tariff act was enacted
in 1816, but it was a compromise. Protection was extended to iron manu-
factures and textiles. The tariff did not solve the problem of foreign compe-
tition for iron manufacturers, however, and American production of pig iron
was essentially stationary from 1810 to 1820. Lead mining, on the other
hand, attained considerable importance in Missouri during the second decade
of the 19th century. Henry Schoolcraft visited the area in 1818 and reported
that 27 mines were in operation and 1,130 men were employed.

Once the war was over, the Coast Survey was finally able to get underway,
but soon ran into difficulties. Hassler had been marooned in England during
the war but returned to the United States in 1815. President Madison al-
lowed him a salary of $3,000 and $2,000 for expenses, and measurement of
a base line began in 1816. In 1817, critics began to question the slowness
of the operation, and in 1818, the survey was transferred to the Navy.

Management of natural resources on the public domain was advanced to a
second stage in 1816 when the Secretary of the Navy was instructed to
explore the live oak and red cedar forests acquired with the purchase of Lou-
isiana and to select tracts to satisfy the requirements of the Navy. Agents
were appointed both to select the desired tracts and to protect them from
trespass.

Westward migration resumed after the war and increased to enormous
proportions. Settlers moved into the Lake Plains and also the Mississippi
Valley, the Gulf Plains, and the Southwest. Indiana was admitted as a State
in 1816. A series of treaties with the Indians encouraged settlement in mid-
dle Georgia, western Alabama, and Tennessee. In 1817, Mississippt was
admitted as a State, and the Territory of Alabama was created.

As the frontier moved westward, there was a growing need for adequate
transportation facilities to link the outlying, predominantly agricultural re-
gions with eastern markets. Practical necessity suggested the need for change
in Federal policy on internal improvements. In December 1816, in his last
message to Congress, President Madison recommended construction of a net-
work of roads and canals to be subsidized by the Federal Government, but
said that a constitutional amendment would be necessary first. John C. Cal-
houn of South Carolina introduced the measure in the House to create a
permanent fund for internal improvements but did not prepare any amend-
ment. Although the Constitution did not specifically authorize internal im-
provements, he said, sanction could be drawn from the “general welfare”
clause and from the power to establish post roads. The bill was passed, such
opposition as there was being based on sectional rather than on constitutional
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grounds. Madison, on his last day in office, vetoed the bill on constitutional
grounds. The failure of the Calhoun bill did not alter the need for internal
improvements but made it incumbent upon the States to establish their own
programs. New York was first—the State legislature in 1817 authorized
construction of a canal from Albany to Buffalo, to link the Hudson River
with Lake Erie; others followed with somewhat less ambitious projects.

By 1817, when James Montoe became the fifth President of the United
States, several Jeffersonian concepts of democracy had taken on a strong
Hamilconian tinge. In his inaugural address, Monroe spoke in general terms
of the need to encourage industry, trade, and commerce and to foster man-
ufacturing in order to free the Nation from dependence on foreign imports
and provide a market for American raw materials. He held to the need of a
constitutional sanction, however, for construction of a system of roads and
canals. In his first message to Congress in December 1817, he made specific
recommendations about a protective tariff and proposed that an amendment
to the Constitution to authorize federally sponsored internal improvements
be submitted to the States. He also invited Congress to consider anew the
method of disposal of the public lands. The public lands had increased in
value, and he believed that they should be disposed of to the best advantage
of the Nation rather than permit capitalists who could buy up large blocks
of land to amass the profits.

There was no problem about the tariff. The bill was passed in April 1818.
The iron industry received increased protection, and the duties on textiles,
which had been scheduled to decrease, were extended to 1826.

The Senate and the House differed over the need for an amendment to the
Constitution on internal improvements. A bill to amend the Constitution
was introduced in the Senate, but the House Committee on Internal Im-
provements presented a report stating that Congress had the power to con-
struct roads and canals and accusing the President of invading the privileges
of the legislature. Speaker Henry Clay called the President to task for his
“irregular and unconstitutional” behavior in expressing an opinion before
any specific legislation was adopted. The House then adopted a resolution
requesting the Secretaries of War and Treasury to prepare a report on a gen-
eral plan of internal improvements and requested the Sectetary of War fur-
ther to advise Congress as to the extent of its authority. The Senate then
dropped the proposed amendment.

As the Secretary of War was the same John C. Calhoun who had sponsored
the bill on internal improvements that Madison had vetoed on his last day
in office, the House evidently expected a restatement of his position that
Congress had the necessary authority. However, Calhoun drew up the re-
quested general plan but acceded to President Monroe’s request that all
passages intimating that Congress had the power to construct internal im-
provements be omitted. Monroe himself prepared a long essay on his inter-
pretation of the Constitution in which he made a fine distinction between
Congressional power to appropriate money for and its power to authorize
construction of internal improvements. He was persuaded not to send it to
Congress, and the question of internal improvements was temporarily put
aside because of other problems.

The boundaries between British and American territory were peacefully
negotiated in 1818 by Secretary of State John Quincy Adams. The two
countries agreed that the northwest boundary between the United States and
British territory in North America would be the 49th parallel from the Lake
of the Woods, in present-day Minnesota, to the crest of the Rocky Moun-
tains. This line established the northern boundary of the Louisiana Purchase
which had not been defined in 1803. West of the Rocky Mountains, no
boundary was established, but the two powers agreed that the Oregon coun-
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try would be open to both American and British citizens for 10 years and
that the joint occupation would not be considered prejudicial to the territo-
rial claims of either. Adams also negotiated a treaty with the Spanish gov-
ernment in 1819 by which the western limits of the Louisiana Purchase were
defined as extending from the mouth of the Sabine River on the Gulf of
Mexico in a general northwesterly direction along the Sabine, Red, and At-
kansas Rivers to the 42d parallel and thence due west to the Pacific Ocean.
In the same treaty Spain also renounced all claims to West Florida and ceded
East Florida to the United States, and the United States in turn renounced
all its claim to Texas.

A nationwide controversy on States’ rights was touched off in the spring
of 1819 by the Supreme Court’s landmark decision in the case of M’Culloch
versus Maryland. The case involved an act of the legislature of the State of
Maryland taxing a branch of the Bank of the United States which the Court
unanimously declared unconstitutional and void. In his opinion, Chief Jus-
tice Marshall gave a detailed exposition of the Constitution and its “loose”
construction. “Let the end be legitimate, let it be within the scope of the
Constitution, and all means which are appropriate, which are plainly adapted
to that end, which are not prohibited,*** are constitutional.” The opinion
supported the nationalist position and so had implications far beyond the
matter of State taxation of a Federal bank.

A major economic crisis began to develop in the spring of 1819, the result
of overexpansion of credit during the postwar years and the collapse of the
export market. The effect was immediate and drastic in the South, which
was primarily agricultural, but every segment of the economy was involved
by the end of the year. Widespread speculation in land, stimulated by the
liberal credit provisions in the Land Act of 1800, had marked the postwar
boom. In the fall of 1819, Secretary of the Treasury William Crawford re-
ported that the Government had disposed of $44 million worth of land since
1789 but had been paid only half that amount up to September 30, 1819.
Changes in the disposal of public land were obviously necessary, and in April
1820, Congress passed a new land act, reducing the minimum price to
$1.25 an acre and the minimum purchase to 80 acres but requiring full
payment in cash on the day of purchase. In theory, this was to benefit the
individual settler and discourage the speculator. Because of the depression
and almost universal indebtedness, however, it resulted in an almost com-
plete cessation of land sales.

Another major crisis developed in the spring of 1819 over slavery,
brought to the fore by Missouri’s petition for statechood. When the enabling
legislation came before Congress in February 1819, amendments were intro-
duced to prohibit the further introduction of slaves and to provide for the
eventual freeing of the children of slaves already in Missouri. The amend-
ments were passed by the House but defeated in the Senate, and there was
no compromise. The organization of Arkansas Territory came before Con-
gress at the same time, but the proposal to forbid further slavery there was
defeated, and the Territory was organized on March 2, 1819, with its north-
ern boundary at 36°30’ and no restriction on slavery.

In the spring of 1820, a compromise enabled Missouri to be admitted as
a State. When the 16th Congress convened in December 1819, Maine,
which had been a district of Massachusetts, petitioned for statehood. By
admitcing Maine as a free State and Missouri as a slave State, the number of
slave and free States remained equal. The Missouri Compromise also pro-
vided that slavery would be prohibited in the Louisiana Purchase north of
36°30’. Maine was admitted as a State on March 15, 1820, but Missouri
not until August 10, 1821, the delay resulting from problems in obtaining
approval of the Missouri State Constitution.
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The Census of 1820 showed that the United States was still an agrarian
nation but that the urban population (those living in communities of 2,500
or more) was increasing. New England was the most urbanized section, and
there manufacturing, especially of textiles, had begun to expand. The Mid-
dle Aclantic States were partly urbanized, partly agricultural. The largest
cities in the country were New York, with 124,000 inhabitants, and Phila-
delphia, with 113,000, but the States of New York and Pennsylvania were
at the same time the leading wheat-producing States. Pennsylvania was also
the leading mining State in the Nation. Mining, however, was of only slight
importance in the United States as a whole. Despite the protection afforded
by the tariffs of 1816 and 1818, the value of American pig iton had not
increased between 1810 and 1820. The coal product had increased, but even
by the most optimistic estimates was only 330,000 tons, about two-thirds
of which was mined in Pennsylvania. In the South, agriculture was supreme.
The invention of the cotton gin had encouraged a tremendous expansion in
cotton growing, tobacco production had stabilized, and production of sug-
arcane in Louisiana was beginning to increase. However, much farmland was
being abandoned in Eastern and Southeastern States, and a westward shift of
agriculture was underway.

If agriculcure was to remain the basic pursuit in the American way of life
in those eastern areas. some means must be found of restoring prosperity.
Edmund Ruffin of Virginia was one of the pioneers in the use of the scientific
method. Ruffin had assumed charge of a farm in Prince George County after
the death of his father in 1813. Much of the farmland had then been aban-
doned, and he set out, with little practical or theoretical knowledge, to find
why the land had lost its fertility. His first experiments were failures. Then
he observed that sorrel and pine grew on poor lands and that calcareous
earths were absent. He adopted a suggestion from Sir Humphrey Davy's
Elements of Agricultural Chemistry, began experimenting with marl, and ob-
tained favorable results. From these experiments, he concluded that soils,
once fertile, had been reduced by harmful cultivation, had become “‘acid”
and had thereby lost their power to retain manures. The condition could be
corrected by application of calcareous earths, and fertility equal to or greater
than the original could then be acquired by use of fertilizers, crop rotation,
drainage, and good plowing. His theories were presented to the Prince
George Agricultural Society in 1818 and were published 3 years later.

By 1819, geology had made great progress as a science in the various
centers in New England, New York, and Philadelphia. In 1802, Yale had
established a department of science, the first in the country, by dividing the
chair of mathematics and natural philosophy and appointing Benjamin Sil-
liman professor of chemistry, mineralogy, and natural history. Silliman,
then about 22, had recently been admitted to the bar and was serving as a
tucor in law and had not even the most rudimentary knowledge of science.
He therefore went to Philadelphia where he spent 5 months attending the
lectures on chemistry at the Medical School of Philadelphia. He later spent
2 years studying at the University of Edinburgh. Silliman gave his first
lecture at Yale on April 4, 1804, and in 1806 prepared his first geologic
report, a sketch of the mineralogy of New Haven. In 1810, he proposed to
the Connecticut Academy of Sciences that a geological survey of the State be
made. The Academy approved the idea but had no funds, so the project did
not get underway. In 1812, Professor Silliman began teaching a separate
course in geology at Yale.

Harvard established a Massachusetts Professor of Natural History in
1805, but the incumbent of the position stressed botany. A Harvard grad-
uate, Parker Cleaveland, was appointed professor of mathematics, natural
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method, Powell's own method in northern Arizona and southern Utah, and
Hayden’s method during the past year. When questioned about the advisa-
bility of confining these expeditions under one head and the practicability of
limiting them geographically, Powell finally took sides. The surveys made
for scientific and economic purposes should be under one department, “and
it seems to me that as these surveys relate to the lands and to the mineral
resources of the country, they should be under the management of the Inte-
rior Department. I think they should be made by civilians rather than by
military men. Even in those under military management civilians do the
work. I think that the history of all these explorations will show that the
major patt of the work was done by civilians, and I think that those who do
the work and who are responsible to the scientific men of the country should
have charge and control of the work.”

Major Powell in his testimony made a special plea for determining the
areas that could be redeemed by irrigation. “All of the country west of the
100th or 99th meridian, except a little in California, Oregon, and Washing-
ton Territory, is arid, and no part of that countty can be cultivated, with the
exceptions that [ have mentioned; no part of it can be redeemed for agricul-
ture, except by irrigation. When every spring, and stream, and body of
water in all that region of country is taken out and used, less than three per
cent. of the entire area will be under cultivation, so that, under the best
circumstances, | believe that of more than two-fifths of the whole area of the
United States not more than three per cent. can eventually be cultivated.
Now, the extent and position of those areas that can be redeemed should be
known.” Then he gave warning that “Already the land surveys are being
extended over broad districts of country which can never be settled, on which
no drop of water can be had. Over the country which [ have surveyed I have
carefully noted the extent of the streams and the extent of the valleys that
can be redeemed, and I have the data necessary for the construction of a map
showing these facts.”

He had spelled it out in a little more detail in the report he sent to
Secretary Henry of the Smithsonian Institution on April 25.

One-third of the entire area of the United States is so arid that agriculture is
dependent on irrigation, and within that same area it is not possible to redeem
for agricultural purposes more than three percent. of all this territory, probably
much less. The deposits of precious metals, ores, and other minerals are the
chief incentives to the settiement of this country. With a proportion of area fit
for agricultural purposes so small that the probable demand for the products of
the soil by those who follow other pursuits will be greater than can be supplieg
by agriculturists, it is a matter of primary importance to determine the amount
of water which can be used for irrigation, and the extent of the several districts
to which these waters can be applied. Impressed with the importance of this,
we have carefully examined the facts to determine the several districts of coun-
try which can be used for agricultural purposes within the territory embraced in
the survey. In the mountainous regions where is found the maximum precipi-
tation of moisture in this country, there are small elevated valleys, but they are
too cold for successful cultivation, and are only valuable for summer pasturage
and hay-fields. On the more elevated plateaus we find extensive grass-lands;
they are also too cold for general agricultural purposes. On the lower plateaus
and hilly countries the lands are desert wastes, often covered with drifting
sands or surfaces of naked rock. A few valleys nestling along the rivers can be
made available to the farmer.

Among those he listed were Henty's Fork, Brown's Park, a broad rich
valley on the south side of the Uinta Mountains, the valley of the Uinta and
its branches, and Gunnison Valley.

The Committee considered all the testimony, and the many memorials
submitted in response to Professor Hayden’s request, from college faculties
and leading scientists, all favoring civilian control of the scientific surveys,
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and concluded that “each of the surveying parties has been doing very excel-
lent work for the benefit of the people and appropriate for the particular end
it had in view.” For the time being, they decided against consolidation,
saying “There is an abundance of work for the best talent of both the War
and Interior Departments in these scientific examinations of the Western
Territories for many years to come, and the committee believe that at present
it would not be of public benefit to place the whole of the surveys under one
Department.” But they gave warning that “The time is approaching, how-
ever, when it may be proper so to consolidate them, with a view to the
making of a grand geographical, geological, and topographical map of the
Territories worthy of the nation because of its accuracy and minuteness of
detail; and the committee believe that they would be conducted most to the
public interest by being placed under the control and guidance of the Interior
Department.” Thus, they concluded “that the surveys under the War De-
partment, so far as the same are necessary for military purposes, should be
continued; that all other surveys for geographical, geological, topographic,
and scientific purposes should be continued under the direction of the De-
partment of the Interior, and that suitable appropriations should be made by
Congress to accomplish these results.”

Hayden wrote jubilantly to Sir Archibald Geikie, the Scottish geologist:
“I have had a hard struggle to gain a foothold in our Government and finally
had to fight the entire War Department with President Grane at the head,
but I conquered.”

Professor Hayden’s jubilation was premature. True, he received an appro-
priation of $95,000 in the Sundry Civil bill of June 23 and was instructed
to continue his investigations westward toward the Green and Colorado Riv-
ers. True, the Secretary of War ascertained from the Secretary of the Interior
that the most southern limit of Dr. Hayden’s survey had been the highest
of the Spanish Peaks in southern Colorado and had then instructed Lieuten-
ant Wheeler to confine his surveys to the area south of an east-west line
through that peak except when necessary to connect his triangulation points.
On May 1, however, Secretary Henry of the Smithsonian Institution had
submitted to Congress a report on the Survey of the Colorado River of the
West with an accompanying letter that said: “Professor Powell in his last
year’s survey completed the work for which the appropriations by Congress
have been made. He now suggests the propriety of a further appropriation
for one year, to enable him to connect his surveys with those of Clarence
King on the north, and those of Dr. Hayden on the east. I have no hesitation
in saying that this additional work is of importance, and that an appropria-
tion for the purpose would be well applied. But whatever may be the deter-
mination of Congress on this point, in view of the valuable results already
obtained at a comparatively small expense, I would respectfully and earnestly
recommend that a sufficient appropriation be made to prepare a detailed
report of the whole work.” Congress in the Sundry Civil bill approriated
$20,000 for completion of the Powell Survey under the Department of the
Interior.

Before transferring to the Department of the Interior, Powell completed
and delivered to the Secretary of the Smithsonian Institution the manuscript
of Exploration of the Colovado River of the West and its Tributaries Exploved in
1869, 1870, 1871, and 1872 Under the Direction of the Secretary of the Smith-
sonian Institution. The contents included what was purported to be a journal
of the exploration of the Green and the Colorado in 1869, an account of
Powell’s land exploration of 1870, and a report by A. H. Thompson on his
trip to the mouth of the Dirty Devil in 1872. A second part contained
Powell’s geologic descriptions and discussion. The journal of the exploration
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is actually a composite of the two river trips, and the account of the land
exploration of 1870 includes part of his exploration in the winter of 1871—
1872 in what is now Zion National Park. Neither account can be read as
history, but they do make a good adventure story. There have been attempts
to explain the discrepancies—that he made these composites deliberately to
heighten the romanticism, to make it appear that he had been in the area,
before Wheeler, or to help obtain appropriations. There is also the possibility
that he was hurried and careless. Under the Department of the Interior he
would have new scope for his interests.
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Chapter 12.
No Mere Intellectual Play, 1874—1877

Geology has ceased to be mere intellectual play, a transcendental excurslon
into the charming world of planetary genesis, and become, instead of that, the
slave of the economy; a guide to the treasures of force; a fosterer of the comfort
of the mass of mankind; the fee’d expert of the iron Manufacture; and a re-
spected friend of money-makers on 'Change.

—J. Peter Lesley

Josiah Dwight Whitney, Sturgis-Hooper Professor of Geology at Harvard,
complained in the North American Review after only one field season, that no
good had been accomplished by the congressional investigations; the work
was going on exactly as before. The influence of the most eminent scientific
men throughout the country had been exerted in favor of the continuance of
the geographic work begun by Gardner for the Hayden survey because the
maps issued by the Engineers were so defective and so far inferior to the work
of the Fortieth Parallel Survey that it seemed inconceivable, when public
attention was called to the fact, that the poorer work would not be stopped.
It was something to be thankful for that the opposition of the Engineers had
not succeeded in wiping out the appropriation made for the extension of the
Coast Survey triangulation through the interior. Whitney was equally criti-
cal of the surveys by the General Land Office, which were “marked by the
most serious defects, both of plan and execution.” He did not allude, he
said, to “the defective and even fradulent character of portions of the less
important details” but to “the principal meridians, by which the rest of the
work is co-ordinated,” parts of which were miles away from where they
ought to be. Whitney attributed to King the improvement in topographic
mapping and also an advance in the methods and aims of the geologic work
of the other surveys, especially Hayden’s work. Powell’s work he dismissed
as a duplication of Hayden’s. With his customary acerbity, he remarked
that “It was probably admiration of Mr. Powell’s pluck and endurance, as
manifested in his at first almost unaided exploration of the canyons of the
Colorado, which led Congress to encourage and adopt the work, rather than
a knowledge of his having had any scientific training or peculiar fitness to
be at the head of a topographical or geological survey.”

Moreover, Whitney observed, it was chiefly through its connection with
mining and the development of mineral resources that geology had acquired
importance, especially in relation to the government. “But little has ever
been done by any government to encourage scientific research where there
was not some pretty direct practical result to be attained.” The work of a
geological survey should never be brought to a close. New facts found and
new discoveries made, changes in commercial and financial conditions, new
uses for old materials, accumulated experience and knowledge that shed new
light on what was once obscure—all these circumstances indicated that the
time would never come when everything would be known in regard to the
geology of an atea.
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The Department of the Interior had decided that the “one great object”
of the Interior surveys was “the construction of suitable maps of the country
surveyed for the use of the Government and of the nation, which would
afford full information concerning the agricultural and mineral resources and
other characteristics of the unexplored regions of our territorial domain,”
and that, to that end, a uniform plan for mapping should be followed. On
July 1, 1874, Secretary Columbus Delano issued instructions for construc-
tion of an atlas of the territory of the United States west of meridian 99° 30”.
The area to be covered was thus essentially the same as that being mapped
by the Geographical Surveys West of the 100th Meridian. The scale of the
mapping, however, was to be 4 miles to the inch, the same as that used by
the Fortieth Parallel Survey rather than the 8 miles to the inch chosen by
Wheeler.

The instructions read:

As the area mentioned embraces the greater part of the arid region of the United
States, and has within its limits the greater number of mining districts therein,
it is necessary that the maps composing the atlas contemplated shall be on a
scale of sufficient magnitude to exhibit all the important geographical and geo-
logical features of the country; and in order that the several parties working
under the direction of this department may properly connect their work, that the
progress made in their surveys may at all times be understood, and that the
several surveys may be conducted on a uniform system, this plan has been
adopted.

1st. There shall be two classes of maps, one known as ‘General’, the other
as ‘Special’ maps, and the ‘General’ maps shall be subdivided into two classes,
viz., ‘Topographical’ and ‘Geological.’

2nd. The ‘General’ maps shall be on a scale of four miles to an inch or 1/
253,440. The sheets thereof shall be 26 inches long by 37 inches wide, including
the border, and to be folded once. The area to be represented on each sheet
shall be two and one-half degrees in longitude and one and one-fourth degrees
in latitude.

The one hundredth and twelfth meridian shall be taken as the standard from
which the maps are to be projected in an easterly and westerly direction, and
the thirty-eighth parallel as the standard from which they shall be projected in
a northerly and southerly direction; these lines forming the division lines be-
tween the atlas sheets adjacent thereto.

3d. Maps or charts of the second of ‘Special’ class may be constructed on
other scales and embracing other areas, whenever it shall be found necessary
for the purpose of properly representing mining districts, mineral, agricultural,
pasture, or timber lands, or for other special purposes.

The instructions were, Hayden said, confirmation of what had been agreed
on in his survey during 1873.

Hayden and Powell were also instructed to obtain the “necessary infor-
mation for preparation of charts upon which would be indicated the areas of
grass, timber, and mineral lands, and such other portions of the country as
might be susceptible of cultivation by means of irrigation” and to “collect
specimens of mineralogy, Indian art, &c. in order to enlarge, as far as pos-
sible, the collections of such articles now in the Smithsonian Institution, and
which are designed for exhibition at the Centennial Exposition of 1876.”
Powell later claimed that the classification of the public lands originated in
his survey, but this has not been demonstrated. He had at least stated that
he had classified lands, although he had produced no maps. Marvine’s report
for Hayden in 1873 also had the elements of classification, however. The
idea of collecting Indian objects for the Smithsonian Institution may well
have come from Powell.

Hayden went back to Colorado to continue his survey, as specified by the
appropriation law, “westward toward the Green and Colorado Rivers.” In
addition to the six parties of the previous year, there was a seventh, led by
Hayden himself, to undertake special geologic and topographic investiga-
tions in the upper Arkansas Valley, where Wheeler’s party had been en-

224 No Mere Intellectual Play, 1874-1877



































































































































































































Notes and Bibliography

The chapter notes identify the sources of directly quoted material and
a few indirect statements, some incidental biographical data, and give
the reference to the U.S. Statutes at Large for all laws mentioned in the
text. These have been related to the relevant page and either to the first
few words of the quotation or to a significant phrase. Complete citations
for all material used as background, including the more extensive bio-
graphical works, and for quotation or illustration are given in the bibli-
ography. Citations are arranged alphabetically by author, and include for
Congressional documents (in parentheses at the end of the citation), the
serial number of the volume in which the document appears.

Notes

Chapter 1. The Sum of the Past

Page
1. ‘““Whether we consider the rocky layers * * * ’’: Pierre Teilhard

de Chardin, The future of man, 1964, p. 12.

““Representatives * * * ’’: The rematks by Speaker Randall are
reported in the House Journal for the 45th Congress, 3d session,
p. 696.

‘‘increasing the knowledge * * * ”’: Annual Report of the U.S.
Geological Survey for Fiscal Year 1976, p. 59.
5. ‘“‘Generations come * * * ’’: Ecclesiastes 1:5-9.
6. ‘"“The more a man knows * * * '’: Ecclesiastes 1:18.

Chapter 2. Western Pilgrims
Page
7. ‘Americans are the western pilgrims * * * **: M. G. J. de Crévecoeur,

Letters from an American Farmer, 1782.
8. ‘“‘no talke, no hope, nor worke * * * ’’: Captain John Smith’s
Description of Virginia and Proceedings of the Colonie, 1612, #»
L. G. Tyler, ed., 1907, Narratives of early Virginia 1606-1625:
New York, Charles Scribner’s Sons, p. 136.
10. The statements by William Penn and Gabriel Thomas are reported
in J. M. Swank, 1884, p. 122.
11. Philippe Renaule and La Compagnie de la Louisiane ou d’Occident
have been discussed by several authors, including T. A. Rickard,
1932, p. 153-154, and W. R. Ingalls, 1908, p. 95. Sec also H. R.
Schoolcraft, 1819.
12. Benjamin Winslow’s map is in the Enoch Pratt Library of Baltimore.
It has been reproduced in H. N. Eavenson, 1942.
17. ‘‘a copious supply * * * ’: Alexander Hamilton, 1791, p. 139.
18. The Land Act of 1796 is in U.S. Statutes at Large, v. 1, p. 464 (1 Stat.
L, 464).
The Land Act of 1800 is 2 Stat. L, 73.
An act to establish an Executive department to be denoted the
Department of the Navy, 1 Stat. L, 553, approved April 30,
1798.

To aid the reader in finding pertinent references in such a bibliography
or in seeking additional material on a particular topic, a simple index has
been prepared, with references identified by author and date. Primary or
contemporary documents are listed first, with but a few exceptions in
chronological order, followed by more recent secondary sources, alpha-
betically by author. Biographical data not otherwise identified were ob-
tained from the Dictionary of American Biography, National Cyclopedia
of American Biography, Who Was Who in America, or Who Was Who
in American Politics by Dan and Inez Morris.

Congress appropriated $200,000 for ‘‘purchase of growing or
other timber, or of lands on which timber is growing, suitable for
the Navy and to cause proper measures to be taken to have the
same preserved for the future uses of the Navy’’ on February 25,
1799, 1 Stat. L, 622.

The authorization to employ an agent to collect information on
Lake Superior copper was approved April 16, 1800. The
statements quoted were made by William Cooper of New York,
Annals of the 6th Congress, p. 583.

Chapter 3. Cherished for Its Own Sake, 1801-1829
Page
19. ‘““While Science will be cherished * * * '’: Benjamin Silliman,

American Journal of Science, 1818, v. 1, p. v.

20. “‘if moderate encouragement is given by the government
Moses Austin, 1804, p. 208.

The lead lands were reserved March 3, 1807, in ‘*An act to prevent
settlements being made on lands ceded to the United States, un-
til authorized by law,"’ 2 Stat. L, 445. Section 2 provides *‘that in
all cases where the tract of land applied for, includes either a lead
mine or salt spring, no petmission to work the same shall be
granted without the approbation of the President of the United
States, who is hereby authorized to cause such mines or springs to
be leased for a term not exceeding three years, and on such con-
ditions as he shall think proper.”

The law of February 10, 1807, (2 Stat. L, 413) did not establish the
Survey of the Coast as a Government agency. It provided ‘‘that
the President of the United States shall be, and he is hereby
authorized and requested, to cause a survey to be taken of the
coasts of the United States * * *,”” and authorized the President
““to cause proper and intelligent persons to be employed.”’

22. ‘‘tosuperintend * * * '': Unlike the Sutvey of the Coasts, the General
Land Office (2 Stat. L, 716) was established by law as an office in
the Department of the Treasury and provided with a commis-
sioner who was authorized to employ a staff.

23. Live oak and red cedar lands were reserved in ‘‘An act making

ok oW 1Y

Notes 289



reservation of certain public lands to supply timber for naval put-
poses,”” 3 Stat. L, 347, March 1, 1817.
The Calhoun bill was debated on February 4, 1817. Calhoun’s speech
is in the Annals of the 14th Congress, 2d session, p. 851-858.
24. ‘“‘irtegular and unconstitutional’’: Henry Clay in the Annals of the
15th Congress, 1st session, p. 1374, March 13, 1818.
25. “'Let the end be legitimate * * * *": M’Culloch #. Maryland is reported
in Henry Wheaton, Reports of Cases Argued and Adjudged in
the Supreme Court of the United States 1816-1827, v. 5, p. 323.
26. Edmund Ruffin’s work was published in the American Farmer for
December 28, 1821, v. 3, p. 313-324.
27. ‘‘the investigation of the mineral and fossil bodies * * * "": G. P.
Merrill, 1924, p. 19.
30. ‘‘first attempt yet made in this country * * * '*: Amos Eaton and
T. R. Beck, 1820, p. 5.
“‘have the sanction * * * '': Letter (undated) from Stephen van
Rensselaer to Amos Eaton, quoted in Ethel M. McAllister, 1941,
p. 301.
“for the purpose of instructing persons * * * '’: Stephen van
Rensselaer to Dr. Blatchford, November 5, 1824, quoted in Ethel
M. McAllister, 1941, p. 368.
‘‘some person of competent skill and science * * * *': G. P. Merill,
1920, p. 366.
‘*‘accompanied by some Geological speculations * * * *’: Denison
Olmsted, 1824, note on p. 33.
“‘a thin stratum of gravel * * * ”’: Denison Olmsted, 1824, p. 33,
and 1825, p. 5.
31. “‘This auriferous stratum * * * *’: Denison Olmsted, 1824, p. 40.
“‘with peculiar care’’: Annals of the 17th Congress, 2d session, p. 18.
33. ‘‘Ametican system’’: As Clay himself used this term, the American
system was the opposite of a colonial or foreign system. It meant
use of the protective tariff to build up American industry which
would serve as a source of national wealth and support an urban
population that would in turn be a market for domestic
agricultural products.
34. “‘partly from principle * * * '': Theodore Roosevelt, 1886, p. 63.
35. ‘‘without any pretension * * * '’: Benjamin Silliman, 1830, p. 309.
‘““the weary eyes * * * ’’: J. P. Lesley, 1876, p. 11.
36. An Act to authorize the President of the United States to cause the
reserved lead mines, in the State of Missouri, to be exposed to
public sale, and for other putposes, 4 Stat. L, 364, approved
March 3, 1829.

.

Chapter 4.  Accession to Resources and Knowledge,
1829-1841

Page
37. “'What an accession * * * ': Edward Hitchcock, 1828, p. 231.

“so far as they can be promoted * * * **: Andrew Jackson’s First In-
augural Address, 2z J. D. Richardson, Messages and Papers of
Presidents, v. 2, p. 437.

38. ‘'Liberty and Union * * * '": Register of Debates of the 21st Congress,
1st session, p. 80, January 29, 1830.

‘‘gentleman of the name of Wilhero * * * ** and *‘the indications for
gold were not strong = * * ’': Jacob Peck, 1833, p. 3.

40. An act concerning the gold coins of the United States and for other
purposes, 4 Stat. L, 699.

“‘the intelligent * * * *': Edward Hitchcock, 1828, p. 250.

“‘presence of valuable ores * * * '": Edward Hitchcock, 1833, in-
troductory note, and G. P. Merrill, 1920, p. 149.

41.  “'doubtful whether the discovery * * * **: Edward Hitchcock, 1832, p.
65.

42. ‘“‘when our Cumberland mountains * * * ”’: Gerard Troost, 1831,
p- 498.

43.  “‘On letting down a stone * * * '': Edward Hitchcock, 1841, p. 294.

“‘nowhere could a foundry for a national arsenal * * * *’: Gerard
Troost, 1840, p. 28

’»

290 Notes

44.

45,

46.

47.

49.

54.

55.

56.

57.
58.

‘‘my opinion is that gold is not so abundant * * * *’: Gerard Troost,
1837, p. 26.

“nothing in this act * * * *’: The act of July 10, 1832, reviving the
Coast Sutvey (4 Stat. L, 570) is entitled ‘*An Act to carry into ef-
fect the act to provide for a survey of the coast.”” It appropriated
funds not to exceed $20,000 and authorized the President to
employ ‘“‘all persons in the land or naval service of the United
States, and such astronomers and other persons as he shall deem
proper.”’ Dupree's suggestion is in A. H. Dupree, 1957, p. 53.

“‘praying for the patronage * * * ’’: Senator Marcy's memorial in
behalf of G. W. Featherstonhaugh was presented to the Senate
July 12, 1832, asrecorded in the Journal of the Senate for the 22d
Congress, st session, p. 454.

“one suitable person’’: Secretary Cass’s reply of January 17, 1833,
is in U.S. Congress, 22d, 2d session, Senate Executive Document
35, v. 1, p. 5-7 (230).

‘‘ascertaining the geology * * * *’: The instructions to the Committee
on Ways and Means were given on December 23, 1833, Journal
of the House, 23d Congress, Ist session, p. 14 (253).

‘‘great wealth * * * '': Governor John Floyd of Virginia, quoted in
G. P. Merrill, 1920, p. 507.

Biographical data on J. T. Ducatel ate from the American Journal
of Science, 2d series, v. 8, p. 146, 1849.

‘‘Among the endless variety * * * *’: Edward Hitchcock, 1833, p. 294.

“not only an inquity * * * ”: J. T. Ducatel and J. H. Alexander,
1834, p. 2.

“‘provide for making a new and complete map * * * "': G. P. Merrill,
1920, p. 128.

“‘few subjects * * * ’’: John J. Abert, 1833, Report of the Chief of
the Topographical Bureau, 7 Report of the Secretary of War:
U.S. Congress, 23d, 1Ist session, House Executive Document 1,
p. 121 (254).

“It is not merely * * * *": John J. Abert, 1834, Report of the Chief of
the Topographical Buteau, 7z Report of the Secretaty of War:
U.S. Congtess, 23d, 2d session, House Executive Document 2, p.
182 (271).

“from the seat of government’’: Abert’s instructions to Feather-
stonhaugh in 1835 are in John J. Abert, 1835, Report of the
Chief of the Topographical Bureau, s Report of the Secretary of
War: U.S. Congress, 24th, 1st session, House Executive Docu-
ment 2, p. 218 (286).

*‘the science which investigates * * * ’’: Charles Lyell, 1830, p. 1.

““has done much to recall geologists * * * '': American Journal of
Science, 1836, v. 29, p. 358.

The various laws inaugurating the State surveys are usually contained
in the reports of the individual surveys but are most conveniently
collected in C. W. Hayes, 1911, and G. P. Merrill, 1920.

An Act to reorganize the General Land Office, 5 Stat. L, 107, pro-
vided that *‘from and after the passage of this act, the executive
duties now prescribed, or which may hereafter be prescribed by
law, appertaining to the surveying and sale of the public lands of
the United States * * * shall be subject to the supervision and
control of the Commissioner of the General Land Office under
the direction of the President of the United States.”’

For a history of the Patent Office, see G. A. Weber, 1924,

The United States Exploring Expedition is discussed in A. H. Duptee,
1957, p. 56-81.

‘‘necessary to a prudent and profitable location of canals
C. W. Hayes, 1911, p. 36-37.

‘‘duty while surveying a country * * * '': D. D. Owen, 1838, p. 6.

‘‘with a view to imparting * * * *’: J. C. Booth, 1841, p. iii.

“‘the localities of all minerals * * * *': W. W. Mather, 1838, p. 21.

““any law of Congress * * * ": Section 4 of the Act of June 26, 1834,
setting up new land districts in the western half of Wisconsin
Territory, 4 Stat. L, 686.

‘*having reference as well * * * *': The resolution of Februaty 6, 1839,

* oxow 9



was presented by Arphaxed Loomis of New York for the Com-
mittee on Public Lands: Congressional Globe, 25th Congress, 3d
session, p. 175.

60. ‘‘The district surveyed * * * *’: D. D. Owen, 1850, p. 8.

‘‘an officer skilled in the sciences * * * *': Letter of transmittal from
the Commissioner of the General Land Office, Ibid., p. 7.

‘‘no one could have ventured * * * ": Ibid., p. 8.

‘‘in a pecuniary point of view * * * ’: Ibid., p. 8.

‘It has been the policy * * * ': U.S. ». Gratiot et al, z# Richard
Peters, Reports of cases argued and adjudged in the Supreme
Court, v. 14, p. 526, 1840.

‘‘lands on which are situated * * * ’: The Preemption Act of Septem-
ber 4, 1841, is 5 Stat. L, 453. The exclusion from entry of lands
on which are situated any known salines or mines is in Section 5.

Chapter 5. Man’s True Interests, 1841-1849

Page
61. ‘“‘Mind, no longer tasked * * * *': James K. Polk’s Inaugural Address,
in J. D. Richardson, Messages and Papers of the Presidents, v. 4,
p. 376.
63. ‘‘not worked in America * * * '’: J. H. Alexander, 1840, p. 109.
Coal production figures are taken from H. N. Eavenson, 1942, tables;
R. C. Taylor, 1848, p. xix; and from Mineral Resources of the
United States 1906, p. 24-26.
Johnson‘s work on coal is reported most fully in W. R. Johnson, 1844.
For Rogets on the origin of coal, the most complete source is H.
D. Rogers, 1858.

64. ‘‘embodying as well the fruits * * * : American Journal of Science, v.
41, p. 160.
““The annual reports have been confined * * * **: Edward Hitchcock,
1841a, p. 238.

‘‘Permanent inequality of conditions * * * "’: Alexis de Tocqueville,
1840, Democracy in America, ‘Why the Americans are more
concerned with the applications than with the theory of science,””
v. 2, ch. 10.

‘‘that the rocks which in England are called Silurian * ”’: Report
of the meeting of the Ametican Association of Geologists,
American Journal of Science, 1843, v. 45, p. 157.

65. ‘‘Nowhere is there known * * * *’: James Hall, 1843, p. 20.

. o=

66. “‘in harmony with the natural relationships * * * ** and ‘“‘pliancy as
to admit * * * "’: H. D. Rogers and W. B. Rogers, 1844, p. 111.
67. “‘mere collections of hard names * * * ' and ‘‘the greatest of all

sciences’’: Issachar Cozzens, 1843, Preface.

“*has nine, and probably ten * * * ': Ibid.. p. 50.

The Army Reorganization Act of 1838, more properly ““An Act
to increase the present military establishment of the United
States”” (5 Stat. L, 256), provided for the organization of the
corps of topographical engineers to consist of 1 colonel, 1 lieuten-
ant colonel, 4 majors, 10 captains, 10 first lieutenants, and 10
second lieutenants.

71. The investigation of the Coast Survey in 1841-1842 is reported in
Florian Cajori, 1929. The conclusions of the select committee
were teported in the House on February 25, 1843, during con-
sideration of the appropriations. See the Congressional Globe,
27th Congtess, 3d session, p. 351-352.

72.  ‘“‘sufficient materials to form some probable conclusions * * * **: J. C.
Frémont, 1845, p. 295.

73. The literature on the Smithson bequest and the establishment of
the Smithsonian Institution is voluminous. See, for example, A.
H. Dupree, 1957, ch. IV; G. B. Goode, 1897; and P. H. Oehser,
1949.

74. ‘‘very remarkable rock * * * '’ and ‘‘presented a pretty exact out-
line * * * ’: J. C. Frémont, 1845, p. 151.

‘‘for the examination of our soil * * * *’: G. P. Merrill, 1920, p. 460.

75. ‘‘the waters of the InlandSea * * * *’: J. C. Frémont, 1845, p. 151.

The definitions of descriptive and practical geology are in Michael

Tuomey, 1848, p. 1.

76. *‘The Geologist who would close * * * '’: Michael Tuomey, 1844,
p- 40-43.

77.  ‘‘the true resources * * * '': Douglass Houghton, 1841, p. 76.

78. ‘‘native copper and native silver * * * '': C, T. Jackson, 1849, p. 387.

79. ‘‘the shotes of Keencenaw Point * * * '': J. D. Whitney, 1854, p. 249.

82. ‘Whilst the President will make no effort * * * *’: Secretary of State
James Buchanan's instructions to Consul Thomas O. Larkin, Oc-
tober 17, 1845, have been discussed in all works relating to the
Mexican War. See also Allan Nevins, 1939, for Frémont’s
reaction.

*‘foams around piles of rock * * * "’: D. D. Owen, 1852, p. 56.

83. The Supreme Court decision in 1845 in U.S. ». Gear is reported in
B. C. Howatd, Reports of cases argued and adjudged in the
Supreme Court, 18431861, v. 3, p. 120.

“‘radically defective’” and “‘reserving to the Government
James K. Polk’s annual message to Congress, December 1845,
Congressional Globe, 29th Congress, 1st session, p. 10.

The law of July 11, 1846, authorizing sale of teserved mineral 1ands
is 9 Stat. L, 37.

84. An Act to establish a Land Office in the northern part of Michigan
and to provide for the sale of mineral lands in Michigan,
approved March 1, 1847, 9 Stat. L, 146.

An act of March 3, 1847, (9 Stat. L, 178) provided for the admission
of Wisconsin as a State. The act providing for an additional land
district, geological survey, and sale of the mineral lands followed
(9 Stat. L, 179).

*‘It may be useful to the public * * * ": C. T. Jackson, 1849, p. 473.

‘‘what regions are most likely * * * "’: D. D. Owen, 1848, p. 6.

**Coal and iron, in abundance * * * '": D. D. Owen, 1852, p. xx.

* wox 07,

85. ‘‘scientific researches, which to some men * * * ’: D. D. Owen,
1848, p. 7.

86. ‘‘This arrangement, besides interlocking * * * ’’: A. H. Dupree,
1957, p. 108.

87. ‘‘promote intercourse * * * ’': Constitution of the American Associa-

tion for the Advancement of Science, 2 the Proceedings, v. 1, p.
8-12. See S. G. Kohlstedt, 1976, p. 80-87.
88. ‘‘comprehensive as the title * * * '’: London, Edinburgh and

Dublin Philosophical Magazine and Journal of Science, 1849, 2d
series, v. 34, p. 380.

“‘one of the most extraodinary * * * ’: D. D. Owen, 1852, p. 196.

‘‘unmitigated by a breath of air * * * ** and ‘‘drooping spirits of
the scorched geologist * * * "’: Ibid., p. 197.

90. ‘‘The wide distribution of property * * * *': R. C. Taylor, 1848, p. xi.
‘‘in connection with the corresponding advance * * * ’’: Ibid., p. 119.
‘‘upwatds of 4,000 men * * * *’ and ‘‘from $30,000 to $50,000* * * "

R. B. Mason, 1849, p. 532.
*‘The entire gold district * * * *’: Ibid., p. 532.

Chapter 6.

Page
91. “‘Gold is the touchstone * * * ’: Thomas Fuller, The Holy State
and The Profane State, 1642.

“‘to preserve the mineral lands * * * '’: James K. Polk’s annual
message to Congress, December 1848, 7z Congressional Globe,
30th Congress, 2d session, p. 6.

An Act to establish the Home Department and to provide for the
Treasury, an Assistant Secretary and a Commissioner of the
Customs, 9 Stat. L., 395. Although the title says ' ‘Home Depart-
ment,”” Section 1 provides for establishment of a Department of
the Interiot, and the latter name was adopted.

92. ‘‘We are already planning * * * ”’: J. D. Whitney to W. D. Whitney,
December 11, 1848, iz E. T. Brewster, 1909, p. 107,

‘‘abstain from the introduction * * * ': Zachary Taylor’s annual
message to Congress, December 1849, iz Congtessional Globe,
31st Congtess, 1st session, p. 71.

Gold is the Touchstone, 1849-1855

Notes 291



93.

94.

96.

97.

98.

100.

101.

103.

104.
106.
107.

109.

110.

Chapter 7.

Page
115.
117.

119.
120.

292

“‘afford important facilities * * * *’: Ibid., p. 71.

“‘the deposits of gold * * * *: Report of the Secretary of the Interior,
U.S. Congress, 31st session, House Executive Document 5, v. 3,
pt. 2, p. 10 (570).

An act to enable the State of Arkansas and other States to reclaim
the “‘swamp lands’’ within their limits, 9 Stat. L., 519.

An act to reduce the minimum price of the mineral lands in the
Lake Superior District of Michigan and in the Chippewa District
of Wisconsin (9 Stat. L., 472) ended the distinction between
agricultural and mineral lands in those two land districts.

“‘lands that contained ‘iron ore’ merely * * *’’: Opinionsof Attorneys
General, v. 5, p. 247, August 28, 1850.

“having only a temporary connexion with the soil * * * **: Com-
missioner of the General Land Office J. Butterfield, z# Report of
the General Land Office for 1850, 31st Congress, 2d session,
Senate Executived Document 2, p. 19.

*‘In deference to opinions * * * ’': Millard Fillmore’s annual message
to Congress, December 1851, iz Congtressional Globe, 32d Con-
gress, 1st session, p. 18.

“‘the Atlantic States were searched * * * '': J. D. Whitney, 1854,
p. Xxvi.

George Martin Lane, who shared bachelor's quarters with Whit-
ney, deserves mention in a history of the Geological Survey as the
author of ‘‘The Lay of the Lone Fish Ball,”’ for the plaintive ren-
dition of which several members of the Pick and Hammer Club
of World War II vintage attained a certain fame.

“‘the mere blowing up * * * "": J. D. Whitney, 1854, p. xxvii.

“‘could never again attain * * * *’: Ibid., p. 424.

‘‘no one acquainted with the manufacture * * * ’’: Ibid., p. 352.

“‘nature, character, and value * * * ’: G. P. Merrill, 1920, p. 369.

H. D. Rogers’ report of the first Geological Survey of Pennsylvania
was reviewed in the American Journal of Science, 1859, 2d series,
v. 28, p. 149-151.

“to employ such portion * * * ’: An Act making appropriations
for the support of the Army * * *, approved March 3, 1853, 10
Stat. L, 219.

“‘an institution of science * * * '’: A. D. Bache, 1851, p. xlviii.

“‘eat an outrageously good dinner * * * *’: For an account of the Laz-
zaroni, see L. B. Miller and others, 1972.

‘‘by whirling motion * * * ”: H. D. Rogers, 1858, p. 489.

“to develop the mineral resources * * * "1 G. C. Swallow, 1855,
p. 37.

“‘Our mineral wealth * * * "': Ibid., p. 39.

“‘presented the characters of true veins * * * *': Edward Daniels,
1854, p. 19.

“‘Mining like manufacturing * * * *": Ibid., p. 43.

“‘with no purpose * * * ": E. G. Beckwith, 1855, p. 126.

“It is reported * * * . G. P. Mernill, 1920, p. 309.

‘‘were formed, doubtless * * * "': E. G. Beckwith, 1855, p. 51.

“complete and thorough geological survey * * * *': G. P. Merrill,
1920, p. 2.

‘‘thorough geological, mineralogical, and chemical * * * *": Ibid.,
p. 106.

“It is just the sort of map * * * *: D. D. Owen to J. G. Norwood,
7 Norwood, 1853, note on p. 8.

The report on the resolution of the American Geographical and
Seatistical Society on topographic surveys is in the American
Geographical Society Bulletin, 1856, v. 2, p. 40-42.

Necessary for Welfare and Progress, 1855-1861

“Is it not incumbent * * * ’: D. D. Owen, 1858, p. 10.

“‘acquired an importance * * * '': Constitution of the American
Iron Association, 2 J. P. Lesley, 1859, p. 49.

‘It has often been said * * * '": S. T. Dana, 1956, p. 306.

‘I must here protest * * * '’: James Hall, 1882, p. 31.

Notes

121.

122.

123.

124.

125.
126.

127.

128.

130.

132
134.

135.

Chapter 8.

Page
139.

140.

141.

142.

““may assume to know something * * * "’ Ibid., p. 34.

““elevation is due to deposition * * * *: Ibid., p. 55.

“‘uplifting has not produced elevation * * * *’: Ibid., p. 56.

“‘The progress of the earth * * * ": Ibid., p. 62.

“The idea was so entirely new’’: Joseph LeConte, # ‘‘Honors to
James Hall at Buffalo,” Science, 1896, new series, v. 4, p. 699.

“‘could never attain the importance they once had * * * '': J. D.
Whitney, 1854, p. 424.

“‘unable to answer in the affirmative.” James Hall and J. D.
Whitney, 1858, p. 471.

‘‘no one acquainted * * * ’’: J. D. Whitney, 1854, p. 352.

“‘ore in sufficient quantity * * * ”’: James Hall and J. D. Whitney,
1858, p. 471.

‘‘to make reconnaissance of the State * * * ”’: G. P. Merrill, 1920,
p. 13.

“‘the vine-clad hills of the beautiful Niangua * * * *’: G. C. Swallow
on ‘‘Grape culture in Missouri,”” iz Proceedings of the American
Association for the Advancement of Science, 1858, p. 282.

“‘not only the largest * * * ’’: H. L. Abbot, 1855, p. 36.

“with its snowy crest * * * ': Ibid., p. 60.

“‘an uninteresting monotony’': J. S. Newberry, 1856, p. 31.

“‘beds of concrete’’: Ibid., p. 46.

““milepost in American cartography.”’: C. I. Wheat, 1954, p. 165.

“‘may properly be deemed * * * ’: Ibid., p. 165.

“‘the region explored * * * **: J. C. Ives, 1861, letter of transmittal.
“slowly crawling along up the muddy Colorado * * * 1 J. S.
Newberryto F. V. Hayden, ## G. P. Merrill, 1924, p. 684.

““from the western rim * * * '': Henry Englemann, 1858a, p. 45.

Macomb expedition: A. A. Baker, 7z U.S. Geological Survey Bulletin
841, questions whether the members of the Macomb expedition
actually reached the junction of the Green and Colorado Rivers.
From the text and illustrations in the Newberry repore, Baker
believes that the stream referred to as ‘‘Canyon Colorado’’ is now
called “‘Indian Creek’’ and that the supposed junction of the
Green and Colorado Rivers was actually the group of bends of the
Colorado now known as ‘“The Loop.”’

“'is exceedingly tortuous * * * ’: J. S. Newberry, 1861, p. 25.

‘‘to make an accurate and complete geological survey * * *'': G. P.
Merrill, 1920, p. 30.

“‘at intervals the sedimentary rock is covered * * * *': J. S. Newberry,
1861, p. 66.

Not From Our Permanent Part, 1861-1867

w0

“Our national strife : Abraham Lincoln’s second annual
message to Congress, December 1862, /» J. D. Richardson,
Messages and Papers of the Presidents, v. 6, p. 135.

““This country, until the present year * * * *’: Report of the Secretary
of War for 1863: U.S. Congress, 38th, 1st session, House Ex-
ecutive Document 5, p. 11 (1184).

““acquire and diffuse © * * *': An Act to establish a Deparement
of Agriculture, 12 Stat. L, 387.

An Act to secure Homestead to actual Settlers on the Public
Domain, 12 Stat. L, 387.

An Act to aid in the Construction of a Railroad and Telegraph Line
from the Missouri River to the Pacific Ocean, and to secure to the
Government the Use of same for Postal, Military and Other Pur-
poses, 12 Stat. L, 489.

“‘provide colleges for the benefic * * * *': An Act donating Public
Lands in the several States and Territories which may provide
Colleges for the Benefit of Agriculture and the Mechanic Ares, 12
Stat. L, 503. Mineral lands were excluded from the donation.

“The valuable and extensive mineral lands * * * ’’: Report of the
Secretary of the Interior for 1862: U.S. Congress, 37th, 2d ses-
sion, Senate Executive Document 1, v. 2, p. 445 (1117).

“‘to the enlightened judgment * * * *’: Report of the Commissioner



143.
144.

146.

148.

149.

150.
151.
153.

154.

155.
156.

158.

159.

of the General Land Office for 1862, U.S. Congress, 37th, 2d ses-
sion, Senate Executive Document 1, v. 1, p. 33 (1117).

‘‘would relieve the necessities * * * '’: Ibid., p. 30.

‘‘permanent commission * * * ’': F. W. True, 1913, p. 1-2.

“‘the Academy shall * * * "': An Act to Incorporate the National
Academy of Sciences, 12 Stat. L, 806.

‘At the time of the discovery * * * '': Report of the Secretary of
the Interior for 1863: U.S. Congress, 38th, 1st session, House Ex-
ecutive Document 1, v. 3, p. iv (1182).

An Act for the Disposal of Coal Lands or Town Property in the
Public Domain, 13 Stat. L, 343.

‘*a thorough and scientific examination * * * '": G. P. Merrill, 1920,
p. 32.

‘‘for public use, resort, and recreation * * * ’’: An Act authorizing
a Grant to the State of California of the ‘‘Yo-semite Valley’’ and
of the Land embracing the ‘‘Mariposa Big Tree Grove,”’ 13 Stat.
L, 325.

‘‘the preservation and maintenance * * * ': Olmsted’s report is
quoted in F. P. Farquhar, 1965, p. 124, and discussed in L. W.
Ropert, 1973, p. 283-287.

‘“‘an immense extent of North American * * * '': G. P. Marsh, 1864,
p. 49 in Belknap Press edition of 1965.

“‘with the present increased facilities * * * *’: Ibid., p. 11.

‘‘to reason upon all the relations * * * *’: Ibid., p. 52.

‘‘alteady more scientific * * * '': J. A. Church, 1871, p. 22.

““Neither party expected * * * *’: Abraham Lincoln, Second Inaugural
Address, iz J. D. Richardson, Messages and Papers of the
Presidents, v. 6, p. 277.

“‘Individual proprietorship it is conceded * * * ": Annual Report of
the Secretary of the Interior for 1865: U.S. Congress, 39th, 1st
sesston, House Executive Document 1, pt. 5, v. 2, p. iii, (1248).

*‘The existung financial condition * * * *': Ibid., p. iii.

The Mining Act of July 26, 1866, is 14 Stat. L, 251.

“‘all the topography * * * *’: J. D. Whitney, 1865, p. xvit.

“‘reliable statistical information * * * '’: In the act approptiating
funds for sundry civil expenses, 14 Stat. L, 311.

‘‘to give the people * * * "' G. P. Metrill, 1920, p. 91.

*‘gives a good general impression * * *** and *‘the number of basins’’:
S. H. Daddow and Benjamin Bannan, 1866, p. 179.

‘a large mass * * * ’: G. J. Brush, /# American Journal of Science,
1866, 2d series, v. 46, p. 430-431.

‘‘of the most vast and magnificent description.””: S. H. Daddow
and Benjamin Bannan, 1866, p. 63.

**to direct a geological and topogtaphical exploration * * * '': 14 Stat.
L, 457.

‘‘Eighteen sixty-seven, therefore * * * '’: Clarence King, 1880, p. 4.

*‘the unexpended balance * * * ’': 14 Stat. L, 470.

¢

Chapter 9. The Matter of Highest Concern, 1867-1870

Page
161.

162.

164.
166.

‘“The proper development * * * ’’: J. S. Wilson, Report of the
Commissioner of the General Land Office, 1z Report of the
Secretary of the Interior for 1868: U.S. Congress, 40th, 3d ses-
sion, House Executive Document 1, pt. 3, v. 2, p. 19 (1366).

*‘this element of power and progress * * * ’: Report of the Commis-
sioner of the General Land Office, /» Report of the Secretary of
the Interiot for 1866: U.S. Congress, 39th, 2d session, House Ex-
ccutive Document 1, pt. 4, v. 2, p. 383. (1284).

‘‘the most useful of all metals * * * *": Ibid., p. 384.

‘‘the sandstone and shale * * * *’: Ibid., p. 385.

“‘to examine and describe * * * ’: General Humphreys to Clarence
King, March 21, 1867, King Survey Letters Received.

‘‘contained much that was novel * * * *’: S. F. Emmons, 1897, p. 43.

““most directly applicable * * * *’: J. D. Hague, 1870, note following
title page.

167.

169.
172.

176.

177.
178.

179.

180.

181.

182.

184.

185.

Chapter 10.

Page

187.

189.

190.

191.

“‘should be studied * * * '’: American Journal of Science, 3d scties,
1871, v. 1, p. 219.

‘‘a superb piece of wotk * * * '’': J. D. Whitney, 1875, p. 297.

“‘to ascertain the order of succession * * * *’: F. V. Hayden, 1871,
p- 3

““Any report of the condition of mining affairs * * * **: F. V. Hayden,
1869, p. 201.

“‘a complete and thorough * * * *’: G. P. Merrill, 1920, p. 303-304.

“‘entitled to be considered * * * '': J. S. Newberry, 1871, p. 33.

“‘at the head of a Geological and Scientific Department * * * '™
E. T. Cox, 1869, p. 5.

‘*as complete a manual as possible * * * *": T. B. Brooks, 1873, p. iii.

“‘probably the most remarkable occurrence ": J. D.
Hague, 1870, p. 425.

“‘nothing very wonderful’’: Mining and Scientific Press, Oct. 31,
1868, p. 280.

‘“‘one of the most interesting * * * '’: F. V. Hayden, 1872, p. 90.

““It looks as though Providence * * * *’: U. S. Grant’s First Inaugural
Address, 7z J. D. Richardson, Messages and Papers of the
Presidents, v. 7, p. 7.

“If he is in want * * * "": Report of the Secretary of the Interior for
1869: U.S. Congress, 41st, 2d session, House Executive Docu-
ment 1, v. 3, p. viii (1414).

“‘inhabited * * * by powerful tribes of Indians * = * "': J. W. Powell
to U. S. Grant, April 2, 1868, quoted in W. C. Darrah, 1951,
p. 92.

‘‘to make collections in geology * * * '*: Letter from J. W. Powell to
the Chicago Tribunc, May 24, 1869, reprinted in Utah Historical
Quarterly, 1947, v. 15, p. 73-74.

“‘thorough and careful reconnaissance * * * '": G. M. Wheeler,
1870, p. 7.

“full of faith * * * *’: Henry Adams, 1918, p. 248.

““The fullest examination * * * '': F. A, Walker, 1878, p. 847.

‘‘published in conformity * * * *’: F. A. Walker, 9th Census Report.

“It is not a little discreditable * * * *’: American Journal of Science,
1874, 3d seties, v. 6, p. 65.

“‘estimates rather than statistics * * * '": R. W. Raymond, 1870,
p. 16.

‘“‘whose legal knowledge * * * *’: R. W. Raymond, 1870, p. 421.

“‘all forms of deposit * * * '’: An Act to promote the Development
of the mining Resources of the United States, 17 Stat. L, 91.

* x x

Subservient to the Interests
of a Civilized Community, 1870-1873

““It gives me the greatest pleasure * * * *': Louis Agassiz to Benjamin
Picrce, 7 Report of the United States Coast Sutvey for 1867:
U.S. Congress, 40th, 2d session, House Executive Document
275, p. 183 (1344).

“Never has my faith * * * ’*: F. V. Hayden, 1871a, p. 6-7.

*‘hardly be considered authorized * * * ’’: General A. A. Humphreys
to Clarence King, March 28, 1871, King Sutvey Letters Received.

*‘of inestimable importance * * * ’': Report of the Superintendent
of the United States Coast Sutvey, showing the progress of the
survey during the year 1870: U.S. Congress, 41st, 3d session,
House Executive Document 112, p. 4 (1459).

“‘that the triangulation shall determine * * * '’: 16 Stat. L, 508.

“‘the great development of mines * * * '*: Report of the Wilkes Barre
meeting, Transactions of the American Institute of Mining
Engineers, 1871-1873, v. 1, p. 3.

‘“The time has come * * * '’: E. C. Pechin, 1872, p. 297.

“‘more economical systems of mining * * * ' Report of the Wilkes
Barre meeting, Transactions of the American Institute of Mining
Engineers, 1871-1873, v. 1, p. 3.

“‘in their proper places all streams * * * " and ‘‘and reliable, so far as
section lines go’': T. B. Brooks, 1893, p. 196.

Notes 293



‘“The omens are less favorable * * * *’: B. A. Gould, 1869, p. 28.
‘‘dependent upon subsidies * * * *’: Ibid., p. 29.
192. ‘‘to earn his bread * * * *’: Ibid., p. 30.
‘‘the prime elements’’: R. W. Raymond, 1873, p. 39.
194. ‘‘capital is essential * * * *': A. S. Hewitt, 1872, p. 328.
‘‘the common ground * * * *': Ibid., p. 328.

195. ‘“‘calamity so setious * * * '": A. S. Hewitt, 1872, p. 328.

“From my own observation * * * ’’: W. A. Jones, 1872, p. 1117.

196. ‘‘those portions of the United States territory * * * ': G. M. Wheeler,

1872, p. 3.
197. “‘to make such instrumental obsetvations * * * "’: F. V. Hayden,
1878, p. 12.
198. “‘Professor Hayden and party * * * ’’: Congtessional Globe, 42d
Congress, 2d session, p. 484.
An Act to set apart a certain Tract of Land lying near the Head-waters
of the Yellowstone River as a public Park, 17 Stat. L, 32.
‘“That out legislators * * * ”’: F. V. Hayden, 1872a, p. 295.

199. The Philosophical Society of Washington was established on March
13, 1871. J. W. Powell’s appearance on March 9, 1872, is
recorded in volume 1 of the Proceedings of the Society.

‘‘the day of the path-finder has sensibly ended’”: G. M. Wheeler,
1872, p. 55.

The Geographical Surveys West of the One Hundredth Meridian
were established by the appropriation of $75,000 ‘‘for the
establishment of an astronomical base, and continuance of
military and geographical surveys and explorations west of the
one hundredth meridian of longitude, under the direction of the
Secretaty of War,”’ 17 Stat. L, 367.

*“The region mer-ioned * * * '': Joseph Henty, letter of transmittal,
). W.Pc .l 1872.

*‘the most magnificent sight * * * ”’: F. V. Hayden, 1872a, p. 123.

201. ‘“‘paid some attention to elevations of water level * * * "' F. V.

Hayden, 1873, p. 797.
202. “‘I may state * * * ’': F. V. Hayden 1873, p. 276.
204. "I ought not to characterize * * * *’: Clarence King 1873, p. 1206.
““Who’s King of Diamonds now * * * "’: J. D. Whitney to W. H.
Brewer, December 5, 1872, Farquhar Collection, Bancroft
Libraty, University of California.

200.

Chapter 11.  The Shifting Times, 1873-1874

Page
205. ‘‘Thus times do shift * * * *’: Robert Herrick, Hesperides, 1648.
““on the one side * * * ’": Allan Nevins, 1927, p. 290.
“There is probably no portion * * * *’: F. V. Hayden to Sectetary
Columbus Delano, January 27, 1873.
‘‘continuation of the geographical * * * *’: 17 Stat. L, 513.
**for making maps * * * "': J. T. Gardner, 1873, p. 297.
207. ‘‘whatever may be the advantages * * * ’: General A. A. Humphreys,
letter of transmittal, 7z W. A. Jones, 1874.
“‘most remarkable * * * ’’: Joseph Henry, letter of transmittal, r»
J. W. Powell, 1873.
*“The faulting and folding * * * *": J. W. Powell, 1873, p. 9.
208. ‘‘the sum of ten thousand dollars * * * *’; 17 Star. L, 513.
The teport of the special commissioners on the Indians is in the
Annual Report of the Commissioner of Indian Affairs for 1873,

p. 409-434.
209. An Act to encourage the Growth of Timber of western Prairies, 17
Stat. L, 606.

An Act to provide for a Board of Commissioners to report a System
of Irrigation for the San Joaquin, Sacramento, and Tulate in
California, 17 Stat. L, 622.

‘“‘under regulations prescribed by law * * * ’: An Act to promote
the Development of the mining Resources of the United
States, 17 Stat. L, 91.

“‘all the marks * * * '": J. D. Whitney, 1875, p. 288.

294 Notes

210.

213.

214.

215.

216.

217.

219.

220.

Chapter 12.

Page

223.

224.

225.

An Act to provide for the Sale of the Lands of the United States
containing Coal, 17 Stat. L, 607.

An Act revising and amending the Laws relative to the Mints, Assay-
offices, and Coinages of the United States, 17 Stat. L, 424.
““The great Emma ‘bonanza’ * * * : Clarence King’s report to the
Emma Silver Mine Company is in the Report of the Committee
of Foreign Affairs on the Emma Mine investigation: U.S. Con-
gress, 44th, st session, House Report 579, p. 632-634 (1711).

““The day has passed * * * ": Clarence King to General A. A.
Humphreys, February 25, 1874, King Survey Letter Book.

“‘Irrigation is but little understood * * * '@ B. S. Alexander and
others, 1874, p. 34.

“‘that it is the duty of the government * * * ': Ibid., p. 78.

‘‘as a matter of public policy * * * *’: Ibid., p. 79.

‘*acquisition of the control * * * "*: G. P. Marsh, 1874, p. 4.

‘“We must look to our rulers * * * **: Ibid., p. 15.

‘‘as it is not to be presumed * * * *": U.S. Congress, 43d, 1st session,
Senate Report 311.

The Shoemaker resolution of April 15, 1874, is in the Congressional
Record of the 43d Congtess, 1st session, p. 3095.

The replies of the President, Secretaries of War and Interior, and
heads of the sutveys, together with the transcript of the hearings,
are in House Report 612 of the 43d Congress, st session (1626).

By placing all these surveys * * * *’: Ibid., p. 6.

“‘all surveys which are made * * * *": Ibid., p. 9.

“‘If a geologist is placed in charge * * * ": Ibid., p. 11.

““There is now left within the territory * * * ": Ibid., p. 14.

It might be well * * * *’: Ibid., p. 15.

““You can say that certain persons * * * : Ibid., p. 25.

“‘as a matter of course * * * '’: Ibid., p. 39.

“‘The geological survey is based * * * *’: Ibid., p. 42.

“‘As is well understood * * * ' G. M. Wheeler, 1874, p.

“‘telegraphed Mr. Clarence King * * * ': U.S. Congress, 43d, 1st
session, House Document 612, p. 43 (1626).

“‘and it seems to me * * * "": Ibid., p. 53.

““All of the country west of the 100th * * * '*: Ibid., p. 53.

“‘One-third of the entire area * * * "’: J. W. Powell, 1874, p. 10.

“‘each of the surveying parties * * * "’: U.S. Congress, 43d, 1Ist
session, House Document 612, p. 16 (1626).

““There is an abundance * * * **: Ibid., p. 16.

““The time is approaching * * * *": Ibid., p. 16.

I have had a hard struggle * © * *’: F. V. Hayden to Sir Archibald
Geikie, September 20, 1874, Geikie Letters, University of Edin-
burgh Library.

“Professor Powell in his last year's survey
Lettet of transmittal, 77 J. W. Powell, 1874.

[

: Joseph Henry,

No Mere Intellectual Play, 1874-1877

“'Geology has ceased to be * * * "’: J. P. Lesley, 1876, p. 27.
“‘marked by most serious defects * * * "': J. D. Whitney, 1875, p. 69.
‘‘It was probably admiration * * * '": Ibid., p. 82.

‘‘But little has ever been done * * * '’: Ibid., p. 274.

‘‘one great object * * * '": Report of the Sectetary of the Interior for
1874: U.S. Congress, 43d, 2d session, House Executive Docu-
ment 1, pt. 5, v. 6, p. xxvii (1639).

The instructions to the Interior Department surveys ate summarized
in the Secretaty’s report and are printed verbatim in J. W.
Powell, 1878, p. 2.

“‘westward toward the Green and Colorado .”': 18 Stat. L, 207.

““for the purpose of giving the world * * * *’: F. V. Hayden, 1874,
Prefatory note to Bulletin 1.

“The article * * = ’': F. V. Hayden, Prefatory note to E. D. Cope,
1874.

“There is, then, no alternative * * * ': Ibid., p. 16.



229.

231.

232.

233,

235.
236.
237.

238.

239.

241.

242,

243,

244.

*'gold has been found * * * "’ Custer’s official dispatch of August 2,
1874, reported in Donald Jackson, 1966, p. 87.

“I fail to find * * * ’': Report of the Commissioner of the General
Land Office, iz Report of the Secretary of the Interior for 1874:
U.S. Congress, 43d, 2d session, House Executive Document 1,
pt. 5, v. 6, p. 6 (1639).

‘“The prehistoric remains in the canons * * * *': F. V. Hayden, 1877,
p. 7-8.

“distrusting his own fitness * * * *": Clarence Dutton, 1880, Report
on the geology of the High Plateaus of Utah: Washington,
preface.

“‘laying down upon the preliminary maps * * * "": G. M. Wheeler,
1876, p. 260.

““The failure of the negotiations * * * '’: Report of Secretary of the
Interior for 1875: 44th Congress, 1st session, House Executive
Document 1, pt. 5, v. 4, p. vi (1680).

‘in the localities most desirable’’: Report of the Commissioner of the
General Land Office i Report of the Secretary of the Interior for
1875: Ibid., p. 6.

“‘Legislation and executive practice * * * ": Ibid, p. 6.

“‘it was found convenient * * * '': G. K. Gilbert, 1875, p. 158.

“‘One hundred years ago * * * : Reports of the U.S. Centennial
Commission, v. 2, p. 37-38, Washington, 1880.

*‘a point at which for coal * * * '": A. S. Hewitt, 1876, p. 176.

“The government * * * ': Ibid., p. 184.

“In its perfect and ultimate development * * * *': Ibid., p. 188.

“‘a down-turned wrinkle * * * ’: J. W. Powell, 1875, p. 158.

The special monetary commission was established by a concurrent
resolution adopted in the House on August 5, 1876, and con-
curred in by the Senate on August 15: Congressional Record,
44th Congtess, 1st session, p. 5218 and 5240.

“‘Similar bodies of nearly equal extent * * * : U.S. Congtess, Joint
Monetary Commission, 1877, p. 2.

“‘in birds with teeth * * * *: T. H. Huxley to his wife, quoted in
Leonard Huxley, 1900, Life and Letters of Thomas H. Huxley, v.
1, p. 496.

‘‘the most wonderful thing I ever saw.’’: Ibid.

“It is of the highest importance * * * "": T. H. Huxley to Clarence
King, quoted in Charles Schuchert and Clara Levene, 1940,
p. 238.

"It is the misfortune of geology * * * '': Clarence King, 1876, p. 919.

“‘excellent progress has been made * * * "’: F. V. Hayden, 1878,
p. xxiv.

“‘The work of the season of 1876 * * * ": Ibid., p. xxiii.

‘‘As a field for the studies * * * *": G. K. Gilbere, 1876, p. 18.

‘“‘types of orographic structure * * * '’: American Journal of Science,
1876, 3d series, v. 12, p. 306.

“‘In pursuing these ethnographic investigations * * * *": J. W. Powell,
1877, p. 297-298.

“‘in accordance with the general policy . Joseph Henry to
J. W. Powell, October 10, 1876, teprinted in Contributions to
North American Ethnology, v. 1, p. vii.

An act to provide for the sale of desert lands in certain States and
Territories, 19 Stat. L, 377. Desert lands were defined as ‘‘all
lands exclusive of timber lands and mineral lands which will not,
without irrigation, produce some agricultural crop.”’

Professor Newberty's letter to Congressman Garfield has been re-
printed in W. C. Darrah, 1951, p. 240-241. The letter to
Congressman Hewitt is identical. In these letters Newberry said
that Hayden had become so much of a fraud that he had lost the
sympathy and respect of the scientific men of the country, and
that he had become simply the political manager of his expedi-
tions wheteas Powell and Gilbert had done the work in the field
themselves.

The discussion in the House on February 21, 1877, is in the Con-
gressional Record, 44th Congtess, 2d session, p. 1793. Con-

‘

P —

gressman Peter Wigginton's amendments were proposed on
February 26; see Congressional Record, p. 1949.

The motions by Congressman Townsend and Congressman Stevenson
to increase the appropriations for Hayden and Powell are
reported on page 1950 and 1952 of the Congressional Record.

Chapter 13. The Importance Which Geology Now Has,
1877-1878

Page

245. ‘It is chiefly through * * * " J. D. Whitney, 1875, p. 274.

246. “‘if it be true * * * ": New York Tribune, April 28, 1877, quoted
in W. C. Darrah, 1951, p. 226-227.

Professor John S. Newberry to Secretaty Carl Schurz, March 17, 1877.

Professor John S. Newberty to J. W. Powell, March 18, 1877.

J. W. Powell to Secretary Carl Schurz, May 22, 1877, #2J. W. Powell,
1878, p. 8-11.

247. Acting Secretary A. Bell's letter of November 9, 1877: Ibid., p.
11-12. The division of labor was to Powell’s benefit in that his
paleontological collections, which could be of importance in his
geologic work, would be turned over to Hayden to be worked up,
whereas the ethnologic collections, which were independent of
geology, of both parties would be his to work up.

248. ‘‘does not claim to be * * * "': Arnold Hague and S. F. Emmons,
1877, letter of transmittal.

‘‘the evolution of environment * * * '": Clarence King, 1877a, p. 470.
“‘to doubt evolution * * * ’’: O. C. Marsh, 1877, p. 338.

249. “‘This mode of evolution * * * ': C. S. Peirce, Collected Papers,
v. 6, p. 17.

250. ‘‘earnestly recommend * * * *’: Rutherford B. Hayes’ annual message
to Congtess, December 1877: Congtessional Record, 45th Con-
gress, 2d session, p. 6.

“'during the past six years * * * "": J. W. Powell, 1877, p. 805.

251. ‘'serried pinnacles * * * ’: Henty Newton and W. P. Jenney, 1880,
p. 71

“‘at an early date to submit a report * * * ’': J. W. Powell, 1877,
p. 805. -

252. “‘one might as well introduce a dead language * * * "': Testimony
before the Committee on Public Lands, U.S. Congress, 45th, 2d
session, House Miscellaneous Document 55, p. 17 (1818).

254.  “‘The largest amount of land * * * *": J. W. Powell, 1878, p. 43-44.

‘“These coal fields * * * "': Ibid., p. 45.

255. “‘I have not been able * * * "': J. A. Williamson to Carl Schurz, 2z
J. W. Powell, 1878.

‘‘commend the views * * * *’: Carl Schurz, Letter of transmittal
to Congtess, iz J. W. Powell, 1878.

257. ‘‘of so variable and explosive * * * "': Henry Gannett 1878, p. 315.

258. The Timber Cutting Act is actually ‘*An Act authorizing the citizens
of Colorado, Nevada and the Territories to fell and remove
timber on the public domain for mining and domestic
purposes,’” 20 Stat. L, 88. The Timber and Stone Act is **An act
for the sale of timber lands in the States of California, Oregon,
Nevada, and Washington Territoty.”’ Lands valuable for stone
are not mentioned in the ticle but are included in Section 1.

259. ‘‘when statistical science was in its infancy * * * '": F. A. Walker,
1878, p. 839.

“The mineral treasures of the earth * * * ': J. D. Whitney,
F. A. Walker, 1878, p. 851.

260. ‘‘Let some man * * * ' J. D. Whitney iz F. A. Walker, 1878,
p. 856.

“Our provokingly defective knowledge * * * '': Clarence King,
1878, p. 727.

261. The House resolutions of March 8, 1878, one directed to the Secretary
of the Interior and the other to the Secretary of War, are in the
Congressional Record, 45th Congress, 2d session, p. 1593.

The replies to the House resolutions are in House Executive Docu-

Notes 295



ments 80 (Powell), 81 (Hayden), and 88 (War Department) of
the 45th Congress, 2d session, Serial 1809.

The discussion of the appropriations for the Hayden and Powell
surveys and the request to the National Academy are on p.
4559-4560, Congressional Record, 45th Congress, 2d session.
The bill passed by both houses on June 19 was approved June 20,
1878. The proviso for the National Academy of Sciences study is
20 Stat. L, 230.

Chapter 14. Upon a Firm and Enduring Basis:
The Establishment of the U.S. Geological Survey, 1879

Page

263. ‘“‘if we can butrise * * * '’; A. S. Hewitt, 7»z Congressional Record,
45th Congtess, 3d session, p. 1207.

264: ‘‘any of those * * * "’: Report of the National Academy of Sciences,
U.S. Congress, 46th, 1st session, House Miscellaneous Document
7,.p- 7.

266. ‘‘That which a studenc * * * : Clarence King, 1878, letter of
transmittal.

“‘probably the most exciting book * * * *’: Franklin Walker, 1932,
San Francisco Literary Frontier, New York, Alfred A. Knopf,
p. 287.

“only person to be thought of ’: Clarence King to W. H. Brewer,
January 15, 1879, Farquhar Collection in the Bancroft Library,
University of California.

267. ‘‘No other department * * * '': Acting Chief of Engineers, 72 U.S.
Congress, 45th, 3d session, House Miscellaneous Document 5,
p.- 7.
““trigonometrical and topographical survey * * * "': Ibid., p. 7.
268. ‘“‘to fulfill all the foregoing * * * "’: Ibid., p. 7.

“In arriving at results * * * ' Acting Commissioner of General Land
Office, in U.S. Congress, 45th, 3d session, House Miscellaneous
Document 5, p. 10.

““The organization under my direction * * * *’: F. V. Hayden,
U.S. Congress, 45th, 3d session, House Miscellaneous Document
5, p. 1.

“the chief of the survey * * * *": Ibid., p. 12,

*“The prosecution of the work * * * '": J. W. Powell, 7z U.S. Congtess,
45th, 3d session, House Miscellaneous Document 5, p. 16.

270. ‘‘A system of cartography * * * "’: Ibid., p. 16.
271. ‘‘a proper scientific survey * * * "': Ibid., p. 21.
272. ‘‘allied to great industrial interests * * * *': Ibid., p. 23.

“‘surveys and investigations * * * '’: Report of the National Academy
of Sciences, i# U.S. Congress, 45th, 3d session, House
Miscellaneous Document 5, p. 2.

““To attain the desirable accuracy * * * ”': Ibid., p. 3.

““The best interests of the public domain * * * *": Ibid., p. 3.

273, ‘‘charged as they are * * * '": Ibid., p. 4.

274. ‘“‘that upon the organization * * * '': Ibid., p. 4.

275. ““The report recommends * * * '": F. V. Hayden to Archibald Geikie,
November 24, 1878.

Henry Nash Smith and Wallace Stegner writing on the establishment
of the Survey confused Goldsmith Hewitt of Alabama with A. S.
Hewitt of New York.

276. ‘‘prevent the prompt supplying * * * ’: U.S. Conggess, 45th, 3d
session, Senate Executive Document 21, p. 2.

“‘Respecting comparisons * * * '": C. P. Patterson, 7 U.S. Congress,
45th, 3d session, House Executive Document 29, p. 4.

Powell’s letter of February 7, 1879: U.S. Congress, 45th, 3d session,

296 Notes

277.

278.

279.

280.
281.

282.

283,

284,

286.
287.

288.

House Executive Document 72.

*'Hayden is outwardly for the bill * * * **: Clarence King to O. C.
Marsh, January 18 {1879].

*‘Clarence King is here * * * *’: F. V. Hayden to Archibald Geikie,
January 24, 1879,

I write to ask you * * * ' F. V. Hayden to Archibald Geikie,
February 4, 1879.

““In thus bringing together * * * ": American Journal of Science,
1879, 3d series, v. 17, p. 67.

““There is no doubt * * * *’: Engineering and Mining Journal, January
11, 1879, v. 27, no. 2, p. 22.

“The condition at present * * * '’: John D. C. Atkins, i Congres-
sional Record, 45th Congress, 3d session, p. 1169.

‘‘the placing of the scientific surveys * * * ": Ibid., p. 1169.

“The Academy is to be commended * * * *": Ibid., p. 1171.

‘It may be urged * * * *": Ibid., p. 1171.

‘‘keep in mind * * * *’: Ibid., p. 1171.
*‘Gentlemen are unnecessarily alarmed * * * *’: Peter Wigginton, i
Congressional Record, 45th Congress, 3d session, p. 1200.
“‘admirable exposition’’: A. S. Hewitt, iz Congressional Record,
45th Congress, 3d session, p. 1203.

‘‘sooner or later abolish * * * *’: Ibid, p. 1206.

It is obvious to evety reflecting mind * * * **: Ibid., p. 1204.

““not to be expected * * * : Ibid., p. 1204.

“If we can but rise * * * *': Ibid., p. 1207.

‘‘a misfortune * * * *’: James A. Garfield, 7 Congressional Record,
45th Congress, 3d session, p. 1209.

“‘subjected to the most careful scrutiny * * * *’: Ibid., p. 1209,

*We are accustomed * * * **: Ibid., p. 1209.

‘‘absolutely vital * * * ’": Ibid., p. 1210.

*‘waste money and duplicate work * * * '*: Ibid., p. 1210.

“‘besides going too far * * * *': Ibid., p. 1210.

"It is marvelous * * * ’’: John H. Baker, Ibid., p. 1564.

‘“Now I do not object * * * ’: Dudley C. Haskell, Ibid., p. 1211.

“*Congress at its last session * * * ’': Senator A. A. Sargent, 7z Con-
gressional Record, 45th Congtess, 3d session, p. 2084.

Conference report: Congressional Record, 45th Congress, 3d session,
p. 2298, and House Journal, p. 635-636.

Debate in the House: Congressional Record, 45th Congress, 3d
session, p. 2357.

Debate in the Senate: Ibid., p. 2301-2302.

“‘For the salary * = * *’: 20 Stat. L, 394.

“that all the archives * * * ’': 20 Stat. L, 397.

““From the somewhat fragmentary * * * '’: Engineering and Mining
Journal, 1879, v. 27, no. 10, p. 159.

“‘During the years * * * '": Clarence King, 1880, p. 4.

“Much depends * * * ’’: Engineering and Mining Journal, 1879,
v. 27, no. 10, p. 159.

““At first there seemed to be * * * '’: Simon Newcomb, 1903, p. 259.

“if Dr. Hayden * * * '': J. W. Powell to John D. C. Atkins, March 4,
1879, Geographical and Geological Survey of the Rocky Moun-
tain Region Letters sent.

“for noise and show * * * "’: J. W. Powell to James A. Garfield,
March 7, 1879, Ibid.

“‘discreditable, discouraging, and unpromising’’: Charles W. Eliot
to President Rutherford B. Hayes, February 28, 1879.

“‘our opinion * * * "': Engineering and Mining journal, 1879, v. 27,
no. 11, p. 179.

‘“‘came here in person * * * ’’: F. V. Hayden to Archibald Geikie,
May 31, 1879.



Bibliography

Abbot, Henry L., 1855, Report * * * upon exploration for a railroad
route from the Sacramento Valley to the Columbia River made by
Lieut. R. S. Williamson * * * jn Report of the Secretary of War on
the several railroad explorations: U.S. Congress, 33d, 2d session,
Senate Executive Document 78, pt. 6, 134 p. (763).

Abramoske, Donald J., 1959, The public lands in early Missouri poli-
tics: Missouri Historical Review, v. 53, p. 295-305.

1959a, The federal land leasing system in Missouri: Missouri
Historical Review, v. 54, p. 27-38.

Adams, F. D., 1933, Sir Charles Lyell, his place in geological science
and his contributions to the geology of North America: Science, v.
78, p. 177-183.

1938, The birth and development of the geological sciences:
Baltimore, Williams & Wilkins, 506 p.

Adams, Henry, 1918, The education of Henry Adams. An autobiogra-
phy: Boston, Houghton Mifflin, 517 p.

Agassiz, Elizabeth Cary, 1885, Louis Agassiz; his life and correspon-
dence: Boston, Houghton Mifflin, 2 v., 794 p.

Alexander, B. S., Mendell, G. H., and Davidson, George, 1874, Re-
port of the Board of Commissioners on the irrigation of the San
Joaquin, Tulare, and Sacramento Valleys of the State of California:
U.S. Congress, 43d, 1st session, House Executive Document 290,
91 p. (1615).

Alexander, J. H., 1840, Report on the manufacture of iron: Annapolis,
Md., W. McNeir, 269 p.

Allen, R. C., and Martin, Helen M., 1922, A brief history of the Geo-
logical and Biogical Survey of Michigan: 1837 to 1872 by R. C.
Allen; 1872 to 1920 by Helen M. Martin: Michigan History Mag-
azine, v. 6, p. 675-750.

American Journal of Science, 1840, Association of American Geologists
[meeting in Philadelphia, 1840]: v.39, p. 189-191.

1841, Association of American Geologists [second annual meet-

ing, 1841]: v. 41, p. 158-189.

1842, Third annual meeting of the Association of American

Geologists and Naturalists: v. 43, p. 146-184.

1844, Abstract of proceedings of the fifth session of the Asso-

ciation of American Geologists and Naturalists: v. 47, p. 94-160,
247-278.

Ames, Mary Lesley. ed., 1909, Life and letters of Peter and Susan Lesley,
2 v.: New York, G. P. Putnam’s Sons.

Ammon, Harry, 1971, James Monroe. The quest for national identity:
New York, McGraw-Hill, 706 p.

Austin, Moses, 1804, Description of the lead mines in upper Louisiana:
American State Papers, Public Lands, v. 1, p. 206-209.

Bache, A. D., 1851, Address of the retiring president: American Asso-
ciation for the Advancement of Science Proceedings, v. 6, p. xli—
Ix.

Back, William, 1959, The emergence of geology as a public function,
1800—1879: Washington Academy of Science Journal, v. 49, p.
205-209.

Bain, H. G., 1910, Early geological surveying in Kentucky: Mining and
Scientific Press, v. 101, p. 435-437.

1916, Life on an early geological survey [Second Geological Sur-

vey of Kentuckyl: Mining and Scientific Press, v. 113, p. 564—

566.

1931, The initiation of the State Geological Survey: Illinois

State Geological Survey Bulletin 60, p. 29-33.

Bartlett, Richard A., 1962, Great Surveys of the American West: Nor-
man, University of Oklahoma Press, 408 p.

Bauer, K. Jack, 1974, The Mexican War, 1846-1848: New York,
Macmillan, 454 p.

Bean, Ernest F., 1937, State geological surveys of Wisconsin: Wisconsin
Academy of Sciences Transactions, v. 30, p. 203-220.

Becker, G. F., 1912, Samue] Franklin Emmons: American Institute of
Mining Engineers Transactions, v. 42, p. 643—661.

Beckwith, E. G., 1855, Report of explorations for a route for the Pacific
railroad, by Capt. J. W. Gunnison, Topographical Engineer, near
the 38th and 39th parallels of north laticude, from the mouth of
the Kansas River, Mo., to the Sevier Lake, in the Great Basin, in
Report of the Secretary of War on the several railroad explorations:
U.S. Congress, 33d, 2d session, Senate Executive Document 78, v.
2, 128 p. (759).

Bedini, Silvio A., 1975, Thinkers and tinkers. Early American men of
science: New York, Charles Scribner’s Sons, 520 p.

Bell, Whitfield J., Jr., 1948, The scientific environment of Philadel-
phia, 1775-1790: American Philosophical Society Proceedings, v.
92, p. 6~14.

Bemis, Samuel Flagg, 1956, John Q. Adams and the Union: New York,
Alfred A. Knopy, 546 p.

Billington, Ray Allen, 1956, The Far Western frontier, 1830—1860:
New York, Harper, 324 p.

Bining, Arthur Cecil, 1933, British regulation of the colonial iron in-
dustry: Philadelphia, University of Pennsylvania Press, 163 p.
Birkinbine, John, 1911, The United States iron industry from 1871 to
1910: American Institute of Mining Engineers Transactions, v. 42,

p. 222-235.

Blake, W. P., 1856, Report on the geology of the route near the thirty-
second parallel prepared from the collection and notes of Capt.
Pope, in Report of the Secretary of War on the several railroad
explorations; U.S. Congress, 33d, 2d session, Senate Executive
Document 78, v. 2, 50 p. (759).

1856a, Report on the geology of the route, in Whipple, A. W,

Report of explorations for a railway route near the thirty-fifth par-
allel of north latitude * * * : U.S. Congress, 33d, 2d session, Sen-
ate Executive Document 78, v. 3, 164 p. (761).

1857, Geological report [on the explorations for routes in Cali-

fornia to connect with the routes near the 35th and 32d parallels]:
U.S. Congress, 33d, 2d session, Senate Executive Document 78, v.
5, 1309 p.

Bibliography 297



Blandy, John F., 1872, Topography with especial reference to the Lake
Superior copper district: American Institute of Mining Engineers
Transactions, v. 1, p. 75-82.

1875, On evidence of streams during the deposition of the coal:
American Institute of Mining Engineers Transactions, v. 4, p.
113-116.

Blatchley, W. S., 1917, A century of geology in Indiana: Indiana Acad-
emy of Science Proceedings, 1916, p. 89-177.

Bomford, George, 1822, [On lead mines in Missouri]: U.S. Congress,
17th, 1st session, Senate Document 94, p. 14—17. (60).

Booth, James C., 1841, Memoir of the geological survey of the State of
Delaware: Dover, Delaware, 188 p.

Bowers, C. G., 1925, Jefferson and Hamilton. The struggle for democ-
racy in America: Boston, Houghton Mifflin, 531 p.

Bradish, Alva, 1889, Memoir of Douglass Houghton, first State Geol-
ogist of Michigan * * * : Dertroit, 302 p.

Brewer, William H., 1966, Up and down in California in 1860—-1864
* * % 34 edition: Berkeley, University of California Press, 583 p.
Originally published in 1930 by the Yale University Press.

Brewster, E. T., 1909, Life and letters of Josiah Dwight Whitney: Bos-
ton, Houghton Mifflin, 411 p.

Briggs, Harold E., 1931, The Black Hills gold rush: North Dakota
Historical Quarterly, v. 5, p. 71-99.

Broadhead, G. C., 1886, Missouri geological surveys: Academy of Sci-
ences of St. Louis Transactions, v. 4, p. 611-624.

1895, Joseph Granville Norwood, M.D., LL.D.: American Ge-

ologist, v. 16, p. 69—74.

1899, Biographical sketch of George Clinton Swallow: Ameri-
can Geologist, v. 24, p. 1-6.

Brooks, T. B., 1873, Iron- bearing rocks (economic) [of the Upper Pen-
insula of Michigan]: Michigan Geological Survey [Reports], v. 1,
pt. 1, Upper Peninsula, 309 p.

Brown, Alan S., 1962, William Austin Burt, Michigan’s master sur-
veyor; Michigan Academy of Science, Arts and Letters Papers, v.
47, p. 263-274.

Brown, Dee, 1966, The year of the century: 1876: New York, Charles
Scribner’s Sons, 372 p.

Browne, C. A., 1936, Some relations of the New Harmony movement

to the history of science in America: Scientific Monthly, v. 42, p.
483—497.

Browne, J. Ross, 1867, Letter and report upon the mineral resources of
the States and Territories west of the Rocky Mountains: U.S. Con-
gress, 39th, 2d session, House Executive Document 29, p. 7-321
(1289).

1868, Letter and report upon the mineral resources of the States
and Territories west of the Rocky Mountains: U.S. Congress, 40th,
2d session, House Executive Document 202, 674 p. (1342).

Browne, Lina Fergusson, ed., 1969, J. Ross Browne. His letters, jour-
nals and writings: Albuquer‘que, University of New Mexico Press,
419 p.

Buck, Paul H., 1937, The road to reunion, 1865—-1900: Boston, Lit-
tle, Brown, 320 p.

Burt, William A., 1846, Topography and geology of the survey of a
district of township lines, south of Lake Superior, 1845: U.S. Con-

gress, 29th, 1st session, Senate Executive Document 357, p. 2—
19. (476).

Burt, William A., and Hubbard, Bela, 1849, Reports on the linear
surveys with reference to the mines and minerals in the northern
peninsula of Michigan: U.S. Congress, 31st, 1st session, Senate
Executive Document 1, p. 809-935. (551).

298 Bibliography

Butts, Charles, 1928, Memorial of Eugene Allen Smith: Geological So-
ciety of America Bulletin, v. 39, p. 51-65.

Cajori, Florian, 1929, The checquered career of Ferdinand Rudolph Has-
sler, first superintendent of the United States Coast Survey * * *
: Boston, Christopher Publishing House, 245 p.

California State Geological Survey, 1868, Map of the region adjacent to
the Bay of San Francisco: New York, 2 sheets.

Carson, Hampton L., 1885, Memorial of Andrew Atkinson Hum-
phreys: American Philosophical Society Proceedings, v. 22, p.

48-72.
Carstensen, Vernon R., ed., 1963, The public lands; studies in the his-

tory of the public domain: Madison, University of Wisconsin Press,
522 p.

Caughey, J. W., 1975, The California gold rush: Berkeley, University
of California Press, 323 p. (Origally published in 1948 as Gold is

the cornerstone).
Century Association, 1904, Clarence King memoirs: New York, G. P.

Putnam’s Sons, 429 p.

Chamberlin, R. T., 1934, Thomas Chrowder Chamberlin: National
Academy of Sciences Biographical Memoirs, v. 15, p. 305-407.

Chamberlin, T. C.; 1924, Seventy-five years of American geology: Sci-
ence, v. 59, p. 127-135.

Chenard, Gilbert, 1945, The American Philosophical Society and the
early history of forestry in America: American Philosophical Society
Proceedings, v. 89, p. 444-488.

Church, J. A., 1871, Mining schools in the United States: North Amer-
ican Review for January 1871, 24 p. (At request of the Trustees of
Columbia College.)

Clark, A. H., and Clark, Leila Forbes, 1934, The background and origin
of the American Association for the Advancement of Science: Amer-
ican Association for the Advancement of Science Summary Proceed-
ings 1929-1934, p. 15-30.

Clarke, John M., 1921, James Hall of Albany, geologist and palaeon-
tologist, 1811 —1898: Albany, N.Y., 565 p.

Clawson, Marion, 1951, Uncle Sam’s acres: New York, Dodd Mead,
414 p.

Clawson, Marion, and Held, Burnell, 1957, The federal lands: their use
and management: Baltimore, Johns Hopkins Press, 501 p.

Clement, Donald B., 1958, Public land surveys— history and accom-
plishments: Surveying and Mapping, v. 18, p. 213-219.

Cochran, Thomas C., and Miller, William, 1961, The age of enterprise.
A social history of industrial America, Revised edition: New York,
Harper, 396 p.

Cohen, 1. Bernard, 1959, Some reflections on the state of science in
America during the nineteenth century: National Academy of Sci-
ences Proceedings, v. 45, p. 666-676.

1963, Science in America — The nineteenth century, in Schies-
inger, A. M. Jr., and White, Morton, eds., Paths of American
thought: Boston, Houghton Mifflin, p. 167—189.

Coit, Margaret L., 1950, John C. Calhoun, American portrait: Boston,
Houghton Mifflin, 593 p.

Conover, Milton, 1923, The General Land Office; its history, activities
and organization: Baltimore, The Johns Hopkins Press, 224 p.

Cook, G. H., 1864, Report upon the geological survey of New Jersey
and its progress during the year 1863: Trenton, 13 p.

1865, Annual report of the state geologist for the year 1864:

Trenton, 24 p.

1877, On the southern limit of the last glacial drift across New
Jersey, and the adjacent parts of New York and Pennsylvania:

American Institute of Mining Engineers Transactions, v. 6, p.
467-470.



Cope, E. D., 1874, Review of the Vertebrata of the Cretaceous period
found west of the Mississippi River: U.S. Geological and Geo-
graphical Survey of the Territories Bulletin [v. 1], no. 2, p. 5—
48.

Coulson, Thomas, 1950, Joseph Henry, his life and work: Princeton,
New Jersey, Princeton University Press, 352 p.

Coxe, Tench, 1814, Digest of manufactures, communicated to the Sen-
ate on the 5th of January 1814: American State Papers, Finance, v.
2, p. 666-812.

Cozzens, Issachar, Jr., 1843, A geological history of Manhattan or New
York Island * * * : New York, W. E. Dean, 114 p. '

Daddow, S. H., and Bannan, Benjamin, 1866, Coal, iron and oil * * *:

Pottsville, Pa., B. Bannan, 808 p.

Dall, W. H., 1911, Charles Abiachar White, 1826-1910: National
Academy of Sciences Biographical Memoir, v. 7, p. 223-243.
Dana, E. S., 1895, James Dwight Dana: American Journal of Science,

3d series, v. 49, p. 329-356.

Dana, E. S., and others, 1918, A century of science in America, with
special reference to the American Journal of Science, 1818-1918:
New Haven, 458 p. Reproduced with some additions from the
Centennial Number of the American Journal of Science, July 1918.

Dana, James D., 1849, Notes on Upper California: American Journal of
Science, 2d series, v. 7, p. 247-264.

1856, On American geological history: American Journal of

Science, 2d series, v. 22, p. 305-334.

1864, Manual of Geology: Treating of the principle of the sci-
ence with special reference to American Geological History * * * |
revised edition: Philadelphia, Theodore Bliss & Co., 800 p.

Dana, Samuel Trask, 1956, Forest and range policy: Its development in
the United States: New York, McGraw-Hill, 455 p.

Dangerfield, George, 1956, The awakening of American nationalism,
1815—1828: New York, Harper and Row, 331 p.
Daniels, Edward, 1854, First annual repore on the geological survey of

the State of Wisconsin: Madison, 84 p.

Daniels, George H., 1967, The process of professionalization in Ameri-
can science: The emergent period, 1820-1860: Isis, v. 58, p.
151-166.

1968, American science in the age of Jackson: New York, Co-
lumbia University Press, 282 p.

Darrah, William Culp, 1951, Powell of the Colorado: Princeton, N.J.,
Princeton University Press, 426 p.

Darton, N. H., 1917, Henry Gannett: Association of American Geog-
raphers Annals, v. 7, p. 68-70.

Davis, W. M., 1915, Biographical memoir of John Wesley Powell,
1834-1902: National Academy of Sciences Biographical Mem-
oirs, v. 8, p. 11-83.

1915a, Biographical memoir of Peter Lesley, 1819—1903: Na-

tional Academy of Science Biographical Memoirs, v. 8, p. 155—

240.

1926, Biographical Memoir, Grove Karl Gilbert, 1843~1918:
National Academy of Science Memoirs, v. 21, 5th memoir, 303 p.

Davidson, Kennech E., 1972, The presidency of Rutherford B. Hayes:
Westport, Conn., Greenwood Press, 266 p.

Dellenbaugh, F. S., 1908, A canyon voyage; The narrative of the second
Powell expedition down the Green-Colorado River from Wyoming,
and the explorations on land, in the years 1871 and 1872: New
York, Putnam’s, 277 p.

DeQuille, Dan [Wright, William], 1876, 1947, The big bonanza. An
authentic account of the discovery, history, and working of the

world-renowned Comstock Lode of Nevada * * * : New York,
Alfred A. Knopf, 438 p. (First edition, 1876, has title: History of
the big bonanza.)

Derby, George H., 1850, Memoir on the geology and topography of
California: U.S. Congress, 31st, Lst session, Senate Executive Doc-
ument 47, p. 3—16. (558).

Destler, Chester M., 1966, American radicalism 1865-1901: Chicago,
Quadrangle Paperbacks, 276 p. (First published 1946.)

DeVoto, Bernard, 1943, The year of decision, 1846: Boston, Little
Brown, 538 p.

1947, Across the wide Missouri: Boston, Houghton Mifflin,

483 p.

1952, The course of empire: Boston, Houghton Mifflin, 647 p.

Dick, Everett, 1941, Vanguards of the frontier: New York, D. Apple-
ton-Century, 574 p.

Diller, J. S., 1913, Clarence E. Dutton: Geological Society of America
Bulletin, v. 24, p. 10-18.

Doane, Gustavus C., 1871, Report upon the so-called Yellowstone ex-
pedition of 1870: U.S. Congress, 41st, 3d session, Senate Execu-
tive Document 51, 38 p. (1440).

Donaldson, Thomas, 1880, The public domain. Its history, with statis-
tics * * *: Washington, D.C., U.S. Government Printing Office,
544 p.

DuBois, Paterson, 1888, James Curtis Booth: American Philosophical
Society Proceedings, v. 25, p. 204-211.

Ducatel, J. T., 1840, Annual report of the geologist of Matyland, 1839:
Annapolis, 45 p., maps.

Ducatel, J. T., and Alexander, J. H., 1834, Report on the projected
survey of the State of Maryland * *'* : Annapolis, 43 p. Also pub.
in American Journal of Science, v. 27, p. 1-38, 1834.

Dulles, Foster Rhea, 1959, The United States since 1865: Ann Arbor,
University of Michigan Press, 546 p.

Dunham, Harold H., 1941, Government handout; a study in the
administration of the public lands, 1875-1891: Ann Arbor,
Mich., Edwards Lithoprinters, 364 p. (Reprinted 1970 by Da Capo
Press, New York.)

Dupree, A. Hunter, 1957, Science in the federal government. A history
of policies and activities to 1940: Cambridge, Mass., Harvard Uni-
versity Press, 460 p.

1957, The founding of the National Academy of Sciences—A

reinterpretation: American Philosophical Society Proceedings, v.

101, p. 439440.

1959, Asa Gray, 1810-1888: Cambridge, Mass., Harvard
University Press, 505 p.

Dutton, C. E., 1879-80, Report on the geology of the high plateaus of
Utah: U.S. Geographical and Geological Survey of the Rocky
Mountain Region, Washington, D.C., Government Printing Of-
fice, 307 p.

Eaton, Amos, 1818, Index to the geology of the northern States with a
transverse section from Catskill Mountain to the Atlantic; prepared
for the geological classes of Williams College: Leicester, Mass., 52

p-

1822, A geogical and agricultural survey of Rensselaer County
in the State of New York: Albany, N.y., 70 p.

1824, A geological and agricultural survey of the district ad-
joining the Erie Canal in the State of New York: Albany, N.Y.,
163 p.

1830, Geogical text-book, prepared for popular lectures on
North American geology; with applications to agriculture and the
ares: Albany, N.Y., 64 p.

Blbilography 299



Eaton, Amos, and Beck, T. R., 1820, A geological survey of the county
of Albany: Albany, N.Y., 56 p.

Eavenson, Howard N., 1942, The first century and a quarter of Ameri-
can coal industry: Pittsburgh, Pa., privately printed, 701 p.
Eichert, Magdalen, 1949, A consideration of the interests which lay be-
hind the attitudes of Benton, Clay, Webster, and Calhoun in the
development of public land policy, 1830 to 1841: New York, New

York Unitversity, unpub. Ph.D. thesis.

Ellison, Joseph, 1926, The mineral land question in California 1848—
1866: Southwestern Historical Quarterly, v. 30, p. 34-55.
Emerson, B. K., and others, 1896, Honors to James Hall: Science, new

series, v. 4, p. 697-717.

Emmons, Ebenezer, 1842, Geology of New York. Part II, comprising
the survey of the second geological district: Albany, 437 p.

1852, Report of Professor Emmons on his geological survey of
North Carolina: Raleigh, 181 p.

Emmons, S. F., 1897, The geology of government explorations: Science,
new series, v. 5, p. 1-15, 42-51.

Emory, W. H., 1848, Notes of a military reconnoissance from Fort
Leavenworth, in Missouri, to San Diego, in California, including
parts of the Arkansas, Del Norte, and Gila Rivers: U.S. Congtess,
30th, 1st session, Senate Executive Document 7, 416 p. (505)

Engelmann, Henry, 1858, Report of a geological exploration from Fort
Leavenworth to Bryan’s Pass * * * : U.S. Congress, 35th, Ist
session, House Executive Document 2, p. 489—517 (920).

1858a, Preliminary report on the geology of the country be-
tween Fort Bridger and Camp Floyd, Utah Territory, and southwest
of the latter place along Captain J. H. Simpon’s routes, 1858:
U.S. Congress, 35th, 2d session, Senate Executive Document 40,
p. 4575 (984).

Epstein, Beryl W. and Samuel E., 1963, Pioneer oceanographer, Alex-
ander Agassiz: New York, J. Messer, 191 p.

Fairchild, H. L. 1898, Glacial geology in America: American Geolo-
gists, v. 22, p. 154-189.

1924, The development of geologic science: Scientific Monthly,
v. 19, no. 1, p. 77-101.

Farquhar, Francis P., 1965, History of the Sierra Nevada: Berkeley,
University of California Press, 262 p.

Featherstonhaugh, G. W., 1835, Geological report of an examination
made in 1834 of the elevated country between the Missouri and
Red rivers: U.S. Congress, 23rd, 2d session, House Executive Doc-
ument 151, 97 p. (274).

1836, Report of a geological reconnaissance made in 1835 from
the seat of government by way of Green Bay and the Wisconsin
Territory to the Coteau de Prairie, an elevated ridge dividing the
Missouri from the St. Peter's River: U.S. Congress, 24th, 2d ses-
sion, Senate Executive Document 333, 168 p. (282).

Featherstonhaugh, J. D., 1889, Memoir of Mr. G. W. Featherston-
haugh: American Geologist, v. 3, p. 217-223.

Ferguson, Walter Keene, 1969, Geology and politics in frontier Texas,
1845—~1909: Austin, University of Texas Press, 233 p.

Finch, E. H., 1938, First geologic work fostered by United States Gov-
ernment: American Association of Petroleum Geologists Bulletin,
v. 22, p. 1250-1254.

Fisher, G. P. 1866, Life of Benjamin Silliman: New York, Chatles
Scribner’s Sons, 2 v.,407 p. and 408 p.

Fisher, J., 1929, Historical sketch of the Lake Superior copper district:
Lake Superior Mining Institute Proceedings, v. 27, p. 54-67.
Fogel, Robert W., and Engermann, Stanley L., 1969, A model for the

explanation of Industrial expansion during the nineteenth century

300 Bibllography

with an application to the American Iron Industry: Journal of Po-
litical Economy, v. 77, p. 306-328.

Ford, W. E., 1918, The growth of mineralogy from 1818 to 1918:
American Journal of Science, 4th series, v. 46, p. 240-254. Re-
printed in Dana, E. S., and others, 1918, A century of science in
America, p. 268-283, New Haven, Yale University Press, 458
p-

Fossett, Frank, 1879, Colorado. Its gold and silver mines, farms and
stock ranges, and health and pleasure resorts: New York, C. G.
Crawford, 540 p. Reprinted by Arno Press, New York, 1973.

Foster, J. W., and Whitney, J. D., 1850, Geological report on the
copper lands of the Lake Superior Land District: U.S. Congress,
31st, 1st session, House Executive Document 69, 224 p. (578)

1851, Report on the Lake Superior Land District. Part 1. The
iron region together with the general geology: U.S. Congress, 32d,
special session of 1851, Senate Executive Document 4, 406 p. (609)

Fredrickson, George M., 1965, The inner civil war. Northern intellec-
tuals and the crisis of the Union: New York, Harper & Row, 277
p-

Frémont, John C., 1845, Report of the exploring expedition to the
Rocky Montains in the year 1842, and to Oregon and California in
the years 1843—44: U.S. Congress, 28th, 2d session, Senate Ex-
ecutive Document 174, 693 p. (461).

Friedman, Lawrence M., 1973, A history of American law; New York,
Simon & Schuster, 655 p.

Friis, Herman R., 1958, Highlights in the first hundred years of sur-

veying and mapping and geographical exploration of the United
States by the Federal Government 1775-1880: Surveying and
Mapping. v. 18, p. 186-206.

Fuess, Claude Moore, 1932, Carl Schurz, Reformer (1829-1906): New
York, Dodd, Mead, 421 p.

Fulton, John F., and Thomson, Elizabeth H., 1947, Benjamin Silliman,
1779—1864, pathfinder in American science: New York, Henry
Schuman, 294 p.

Gage, James R., 1874, On the occurrence of the lead ores in Missouri:
American Institute of Mining Engineers Transactions, v. 3, p.
116- 125.

Galloway, George B., 1976, History of the House of Representatives,
2d ed., rev. by Sidney Wise: New York, Thomas Y. Crowell Col,
408 p.

Gannett, Henry, 1878, Report on the arable and pasture lands of Col-
orado: U.S. Geological and Geographical Survey of the Territories,
10th Annual Report, p. 313-347.

Ganoe, John T., 1937, The Desert Land Act in operation, 1877-1891:
Agricultural History, v. 11, p. 142—157.

Gardner, James T., 1873, Hayden and Gardner's Survey of the Terri-
tories under the direction of the Interior Department: American
Journal of Science, 3d series, v. 6, p. 297-298.

Garraty, John A.. 1968, The new commonwealth, 1877—1890: New
York, Harper & Row, 364 p.

Gates, Paul W., and Swenson, Robert W., 1968, History of public land
law development: Washington, D.C., U.S. Government Printing
Office, 828 p.

Gates, W. B., Jr., 1951, Michigan copper and Boston dollars. An eco-
nomic history of the Michigan copper mining industry: Cambridge,
Mass., Harvard University Press, 301 p.

Geikie, Archibald, 1897, The founders of geology: New York, Macmil-
lan, 297 p.

Geisse, Harold L., 1962, Featherstonhaugh and his critics: Wisconsin
Magazine of History, v. 45, no. 2, p. 164—171.



Gibson, A. M., 1959, Lead mining in southwest Missouri to 1865:
Missouri Historical Review, v. 53, p. 197-205.

1959a, Lead mining in southwest Missouri after 1865: Missouri
Historical Review, v. 53, p. 315-328.

Giddens, Paul H., 1938, The birth of the oil industry: New York,
Macmillan, 216 p.

Gilbert, G. K., 1873, Reports on the surface geology of the Maumee
Valley * * * in Report of the Geological Survey of Ohio, v. 1, pt.
1: Columbus, p. 535-556.

1875, Report on the geology of portions of Nevada, Utah, Cal-

ifornia, and Atizona: U.S. Geographical Surveys West of the 100th

Meridian Reports, v. 3, p. 17— 187.

1875a, Report on the geology of portions of New Mexico: U.S.

Geographical Surveys West of the 100th Meridian Reports, v. 3,

p. 503-567. .

1876, The Colorado Plateau province as a field for geological

study: American Journal of Science, 3d series, v. 12, p. 16-24,

85-103.

1902, George H. Cook: National Academy of Sciences Bio-
graphical Memoirs, v. 4, p. 135-144.

Gilbert, G. K., ed., 1903, John Wesley Powell. A memorial to an
American explorer and scholar: Chicago, The Open Court, 75 p.

Gilman, Daniel C., 1899, The life of James Dwight Dana: New York,
Harper, 409 p.

Glenn, L. C., 1905, Gerard Troost: American Geologist, v. 35, p. 72—
94.

Goetzmann, William H., 1959, Army exploration in the American
West 1803—1863: New Haven, Conn., Yale University Press,
509 p.

1966, Exploration and empire. The explorer and the scientist in
the winning of the American West: New York, Alfred A. Knopf,
656 p.

Goodale, G. L., 1912, Alexander Agassiz: National Academy of Sciences
Biographical Memoirs, v. 7, p. 291-305.

Goode, George Brown, ed., 1897, The Smithsonian Institution, 1846—
1896: The history of its first half century: Washington, D.C.,
Smithsonian Institution, 856 p.

Goodman, D. M., 1966, A western panorama 1849—1875. The trav-
els, writings, and influence of J. Ross Browne * * * : Glendale,
California, Arthur H. Clark Company, 328 p.

Goodrich, H. B., 1932, Early discoveries of petroleum in the United
States: Economic Geology, v. 27, no. 2, p. 160-168.

Gordon, Samuel G., 1919, Pioneers in American mineralogy: American
Mineralogist, v. 4, p. 6-17.

Gould, B. A., 1868, Alexander Dallas Bache: American Association for
the Advancement of Sciences, Proceedings 17th meeting, p. 1—
56.

1869, Address of the ex-president: American Association for the
Advancement of Science, 18th Annual Meeting, Proceedings, p.
28-34.

Greeley, William B., 1951, Forests and men: Garden City, N.Y., Dou-
bleday, 255 p.

1953, Forest policy: New York, McGraw-Hill, 278 p.

Greene, John C., 1958, Science and the public in the age of Jefferson:
Isis, v. 49, p. 13-25.

1968, American science comes of age: Journal of American His-

tory, v. 55, p. 22-41.

1969, The development of mineralogy in Philadelphia, 1780—

1820: American Philosophical Society Proceedings, v. 113, no. 4,

p- 283-295.

Greever, William S., 1963, The bonanza West. The story of the western
mining rushes, 1848— 1900: Norman, University of Oklahoma
Press, 430 p.

Gregory, H. E., 1918, Steps of progress in the interpretation of land
forms: American Journal of Science, 4th series, v. 46, p. 104—
132.

1921, History of geology: Scientific Monthly, v. 12, no. 2, p.

97-126.

1923, Geology, in Woodruff, L. L., ed., The development of
the sciences: New Haven, Conn., Yale University Press, p. 169—
213.

Gregory, James J. H., 1916, Henry Darwin Rogers: Glasglow, Glasgow
University Geological Society, 38 p.

Hague, Arnold, 1870, Chemistry of the Washoe process, # Hague,
James D., Mining Industry: U.S. Geological Exploration of the
Fortieth Parallel [Reports], v. 3, p. 274-293.

1912, Samuel Franklin Emmons: Geological Society of America
Bulletin, v. 23, p. 12-18; National Academy of Sciences Bio-
graphical Memoirs, v. 7, p. 307— 334.

Hague, Arnold, and Emmons, S. F., 1877, Descriptive geology: U.S.
Geological Exploration of the Fortieth Paralle] Reports, v. 2, 890
P

Hague, James D., 1870, Mining industry: U.S. Geological Exploration
of the Fortieth Parallel Reports, v. 3, 647 p.

1880, Mining industries, /2 U.S. Commission to Paris Expo-
sition: U.S. Congress, 46th, 3d session, House Executive Docu-
ment 42, pt. 4, v. 4, p. 163-361.

Hall, Courtney R., 1934, A scientist in the early Republic: Samuel La-
tham Mitchell, 1764—-1831: New York, Columbia University
Press, 162 p.

Hall, James, 1843, Geology of New York. Part IV. Comprising the
Survey of the Fourth District: Albany, 683 p.

1847, Paleontology of New York. V. 1, containing descriptions
of the organic remains of the Lower Division of the New York sys-
tem: Albany, 339 p. and plates.

1882, Contributions to the geological history of the American
continent (the address of the retiring President, delivered before the
Montreal Meeting of the American Association for the Advance-
ment of Science, 1857): American Association for the Advancement
of Science Proceedings, v. 32, p. 29-69.

Hall, James, and Whitney, J. D., 1858, Report on the geological sur-
vey of the State of Iowa: embracing the results of investigations
made during portions of the years 1855, 56, and 57: v.1, pt. I:
Geology: Des Moines, 472 p.

Hamilton, Alexander, 1790, Reportt on a plan for disposing of the public
lands: American State Papers, Public Lands, v. 1, p. 4-5.

1791, [Report on] manufactures: American State Papers, Fi-
nance, v.1, p. 123—-144.

Hay, Robert, and Thompson, A. H., 1887, Historical sketch of geolog-
ical work in the State of Kansas: Kansas Academy of Sciences Trans-

actions, v. 10, p. 45-52.

Hayden, F. V., 1867, First annual report of the United States Geologi-
cal Survey of the Territories, embracing Nebraska, iz Report of the
Secretary of the Interior: U.S. Congress, 40th, 2d session, House
Executive Document 1, v. 3, p. 152-205. (1326).

1868, Second annual report of the United States Geological

Survey of the Territories, embracing Wyoming, in Report of the

Secretary of the Interior: U.S. Congtess, 40th, 3d session, House

Executive Document 1, v. 2, p. 220-255. (1366).

Blbllography 301



1869, Geological report of the exploration of the Yellowstone
and Missouri rivers * * * under the directionof * * * W. F. Ray-
nolds, 1859—1860: Washington, D.C., Government Printing
Office, 174 p.

1869a, Preliminary field report of the United States Geological
Survey of Colorado and New Mexico: Washington, D.C., 155 p.

1871, Final report of the United States Geological Survey of
Nebraska and portions of adjacent Territories: U.S. Congress, 42d,
1st session, House Executive Document 19, 264 p. (1471).

187 1a, Preliminary report of the United States Geological Sur-

vey of Wyoming and portions of contiguous Territories: Washing-

ton, D.C., 511 p.

1872, Preliminary report of the United States Geological Survey

of Montana and portions of adjacent Territories, being a fifth annual

report of progress: Washington, D.C., 538 p.

1872a, The Yellowstone National Park: American Journal of

Science, 3d series, v. 3, p. 294-297.

1873, Sixth annual report of the United States Geological Sus-

vey of the Territories for the year 1872: 844 p.

1874, [Seventh] annual report of the United States Geological

and Geographical Survey of the Territories, embracing Colorado,

being a report of progress of the exploration for the year 1873:

Washington, D.C., 718 p.

1876 [Eighth] annual report of the United States Geological

and Geographical Survey of the Territories, embracing Colorado

and parts of adjacent territories, being a report of progress of the

exploration for the year 1874: Washington, D.C., 515 p.

1877, Ninth annual report of the United States Geological and

Geographical Survey of the Territories, embracing Colorado and

parts of adjacent Territories, being a report of progress of the explo-

ration for the year 1875: Washington, D.C., 827 p.

1877a, Preliminary report of the field work of the United States

Geological and Geographical Survey of the Territories * * * | in

Report of the Secretary of the Interior: U.S. Congress, 45th, 2d

session, House Executive Document 1, pt. 5, p. 755-787. (1800).

1878, Geological and geographical surveys: U.S. Congress,

45¢h, 2d session, House Executive Document 81, 22 p. (1809).

1878a, Tenth annual report of the United States Geological and

Geographical Survey of the Territories, embracing Colorado and

parts of adjacent territories, being a report of progress of the explo-

ration for the year 1876: Washington, D.C., 546 p.

- 1879, Eleventh annual report of the United States Geological

and Geographical Survey of the Territories, embracing Idaho and

Wyoming, being a report of exploration for the year 1877: Wash-

ington, D.C., 720 p.

1883, Twelfth annual report of the United States Geological
and Geographical Survey of the Territories; a report of progress of
the exploration in Wyoming and Idaho for the year 1878: Wash-
ington, D.C., 2 v., 809, and 503 p.

Hayes, C. W., 1911, The State geological surveys of the United States:
U.S. Geological Survey Bulletin 465, 177 p.

Henderson, Charles W., 1933, The history and influence of mining in
the western United States, 7 Ore deposits of the Western States
(Lindgren Volume): New York, American Institute of Mining and
Metallurgical Engineers, p. 703— 784.

Hendrickson, Walter B., 1943, David Dale Owen; Pioneer geologist of
the Middle West: Indianapolis, Indiana Historical Bureau, 180 p.

1961, Nineteenth-century state geological surveys: Early gov-

ernment support of science: Isis, v. 52, pt. 3, no. 169, p. 357—

371

302 Bibiiography

Henry, Joseph, 1877, Alexander Dallas Bache: National Academy of
Sciences Biographical Memoir, v. 1, p. 181-212d.

Hewitt, A. S., 1856, On the statistics and geography of the production
of iron: New York, W.C. Bryant & Co. for the American Geo-
graphical and Statistical Society, 37 p.

1868, The production of iron and steel in its economic and

social relations: U.S. Commission to the Paris Exposition 1867.

Reports of the United States Commissioners [ 1868 —1870], v. 2

[pt. 11, 104 p.

1872, [Address to} American Institute of Mining Engineers:

Engineering and Mining Journal, v. 13, no.22 (May 28), p. 329~

330. Reprinted in American Institute of Mining Engineers Trans-

actions, v. 34, p. 200~203, 1903.

1876, A century ot mining and metallurgy in the United States:
American Institute of Mining Engineers Transactions, v. 5, p.
164-196.

Hibbard, B. H., 1924, A history of the public land policies: New York,
Macmillan, 591 p.

Hildreth, S. P., 1836, Report * * * on the best method of obtaining a
complete geological survey of the State of Ohio: Columbus, Ohio,
18 p. Also pub. as: [Ohio Legislature] Report 1, p. 65-80
[1837].

Hilgard, E. W., 1858, Report on the geological and agricultural survey
of the State of Mississippi; Jackson, Miss., 22 p.

1901, A historical outline of the geological and agricultural sur-
vey of the State of Mississippi: American Geologist, v. 27, p.284—
311.

Hilgard, J. E. 1877, John Henry Alexander: National Academy of Sci-
ences Biographical Memoirs, v. 1, p. 213-226.

Hindle, Brooke, 1956, The pursuit of science in Revolutionary America,
1735-1789: Chapel Hill, University of North Carolina Press, 410
p.

Hitchcock, C. H., 1861, General report upon the geology of Maine:
Maine Board of Agriculture 6th Annual Report, p. 146-328.
1869, First annual report upon the geology and mineralogy of

the state of New Hampshire: Manchester, N.H., 36 p.

1870, Second annual report upon the geology and mineralogy

of the state of New Hampshire: Manchester, N.H., 37 p.

1897, William W. Mather: American Geologist, v. 19, p. 1—

15.

Hitchcock, Edward, 1818, Remarks on the geology and mineralogy of
a section of Massachusetts on Connecticut River, with a part of New
Hampshire and Vermont: American Journal of Science, v. 1, p.
105-116.

1828, Notice of the report on the geology of North Carolina,

conducted under the direction of the Board of Agriculture by Den-

ison Olmsted * * * : American Journal of Science, v. 13, p. 230

-251.

1832, Report on the geology, mineralogy, botany, and zoology

of Massachusetts: American Journal of Science, v. 22, p. 1-70.

1833, Report on the geology, mineralogy, botany, and zoology

of Massachusetts: Amherst, Mass., 700 p. and atlas. 2d ed., 702

p., 1835.

1841, Final report on the geology of Massachusetts: Volume 1,
containing economical geological, scenographical geology; Volume
2, containing scientific geology, elementary geology: 843 p.
1841a, First anniversary address before the Association of
American Geologists at their second annual meeting in Philadel-
phia, April 5, 1841: American Journal of Science, v. 41, p. 232—
275.



Hofstadter, Richard, 1944, Social Darwinism in American thought,
1860-1915: Philadelphia, University of Pennsylvania Press, 191 p.

1948, The American political tradition and the men who made

it: New York, Alfred A. Knopf, 378 p.

1963, Anti-intellectualism in American life: New York, Alfred
A. Knopf, 434 p.

Holmes, W. H., 1876, Report on the geology of the northwestern por-
tion of the Elk Range: U.S. Geological and Geographical Survey of
the Territories 8th Annual Repore, p. 59—71.

1879, Fossil forests of the volcanic Tertiary formation of the
Yellowstone National Park: U.S. Geological and Geographical Sur-
vey of the Territories Bulletin 5, p. 125-132.
Horan, James D., 1966, Timothy O’Sullivan, America’s forgotten
photographer * * * : Garden City, N.Y., Doubleday, 334 p.
Hotchkiss, Jedediah, 1882, The Virginia geological survey of 1835—
1841: The Virginias, v. 3, p. 166-170.

Houghton, Douglass, 1838, Report of the State geologist: Michigan
House of Representatives [Document] no 14, Senate [Document]
no. 16, 37 p.

1841 Anaual report of the State Geologist [of Michigan],
House of Representatives [Document] no. 27 accompanying the
Journal of the House of Representatives of the State of Michigan of
the annual session of 1841: Detroit, 184 p.

Humphreys, A. A., 1878, Surveys by the War Department: U.S. Con-
gress, 45th, 2d session, House Executive Document 88, 8 p.
(1809).

1878a, Letter * * * giving information concerning the geo-

graphical and geological surveys of the War Department: U.S. Con-
gress, 45th, 3d session, House Executive Document 1, pt. 2, v. 5,
p. 1653-1660. (1846).

Humphreys, A. A., and Warren, G. K., 1855, An examination of the
reports and explorations for railroad routes from the Mississippi to
the Pacific, i» Report of the Secretary of War on the several railroad
explorations: U.S. Congress, 33d, 2d session, Senate Execurtive
Document 78, v. 1, p. 35-111. (758).

Iddings, J. P., 1919, Arnold Hague: National Academy of Sciences Bi-
ographical Memoirs, v. 9, p. 21-38.

Ingalls, W. R., 1907, Chronology of lead-mining in the United States:
American Institute of Mining and Metallurgical Engineers Trans-
actions, v. 38, p. 644-655.

1908, Lead and zinc in the United States: New York, Hill Pub-
lishing Co., 376 p.

Institute for Government Research, 1918, Service monographs of the
United States Government No. 1, The U.S. Geological Survey: its
history, activities, and organization: New York, D. Appleton and
Co., 163 p.

Ireland, H. A., 1943, History of the development of geologic maps:
Geological Society of America Bulletin, v. 54, p. 1227-1280.
Irving, R. D. 1880, Geology of the eastern Lake Superior district: Ge-

ology of Wisconsin, v. 3, p. 53—238.

Ise, John, 1920, The United States forest policy: New Haven, Conn.,
Yale University Press, 395 p.

Ives, J. C., 1861, Report upon the Colorado River of the West: U.S.
Congress, 36th, 1st session, House Executive Document 90, 131
p. (1058).

Jackson, C. T., 1837, First report on the geology of the public lands in
the State of Maine: [Massachusetts ] Senate [Report] 89, 47 p.

1837a, First report on the geology of the State of Maine: Au-

gusta, 128 p. and atlas.

1840, Report on the geological and agriculcural survey of the
State of Rhode Island: Providence, 312 p.
1841, First annual report on the geology of New Hampshire:

Concord, 164 p.
1844, Final report on the geology and mineralogy of the State

of New Hampshire: Concord, 384 p.

1849, Report on the geological and mineralogical survey of the
mineral lands of the United States in the State of Michigan * * * :
U.S. Congress, 31st session, Senate Executive Document 1, pt. 3,
v. 3 (551) and House Executive Document 5, pt. 3, v. 3 (571),
both p. 371-502.

Jackson, Donald, 1966, Custer’s gold. The United States Cavalry ex-
pedition of 1874: New Haven, Yale University Press, 152 p. Re-
printed by the University of Nebraska Press, 1972.

Jackson, W. T., 1942, The creation of Yellowstone National Park: Mis-
sissippi Valley Historical Review, v. 29, p. 187-206.

1942a, Governmental exploration of the Upper Yellowstone,
1871: Pacific Historical Review, v. 11, p. 187-200.

Jackson W. Turrentine, 1963, Treasure Hill. Portrait of a silver mining

camp: Tucson, University of Arizona Press, 254 p.

James, Marquis, 1938, The life of Andrew Jackson: Indianapolis,
Bobbs-Merrill, 972 p.

Jenney, W. P., 1875, Report of geological survey of the Black Hills, iz
Report of the Secretary of the Interior, Report of the Commissioner
of Indian Affairs: U.S. Congress, 44th, lst session, House Execu-
tive Document 1, pt. 5, v. 4, pt. 1, p. 683—685. (1680).

1876, Report on the mineral wealth, climate and rainfall, and
natural resources of the Black Hills of Dakota: U.S. Congress, 44th,
1st session, Senate Executive Document 51, 71 p. (1664).

Jillson, W. R., 1921, A history of the Kentucky Geological Survey
(1838-1921): Kentucky State Historical Society Register, v. 19,
p. 90-112.

1923, Geological research in Kentucky; a summary account of

the several geological surveys of Kentucky, including a complete

list of their publications and a general bibliography of 806 titles
pertaining to Kentucky geology: Kentucky Geological Survey, se-

ries 6, v. 15, 228 p.

1932, Paleontological beginnings in Kentucky: Pan-American

Geologist, v. 57, p. 38-44.

1964, The advance of geology in Kentucky during one hundred
and thirty-four years (1784-1918): Kentucky Academy of Sci-
ences Transactions, v. 25, nos. 1-2, p. 48-57.

Johnson, Walter R., 1844, A report to the Navy Department of the
United States on American coals, applicable to steam navigation,
and to other purposes: Washington, 607 p.

Jones, William A., 1872, Report * * * of a survey and exploration in
the Uintah Mountains, Utah, ## Report of the Secretary of War:
U.S. Congress, 42d, 3d session, House Executive Document 1, pt.
2, v. 2, p. 1108-1118. (1559).

1874, Report upon the reconnaissance of northwestern Wyo-
ming made in the summer of 1873: U.S. Congress, 43d, 1st ses-
sion, House Executive Document 285, 210 p. (1615).

King, Clarence, 1870, Mining districts, # Hague, James D., Mining
Industry: U.S. Geological Exploration of the Fortieth Parallel
[Reports], v. 3, p. 1-9.

1870a, The Comstock lode, i# Hague, James D., Mining in-

dustry: U.S. Geological Exploration of the Fortieth Parallel

[Reports], v. 3, p. 11-96.

1870 b, The Green River coal basin, /# Hague, James D., Min-

ing industry: U.S. Geological Exploration of the Fortieth Parallel

[Reports], v. 3, p. 451—473.

Bibilography 303



1871, Geological exploration of the fortieth parallel, i Report
of the Secretary of War, Report of the Chief of Engineers: U.S.
Congress, 42d, 2d session, House Executive Document 1, pt. 2, v.
2, Appendix Z, p. 1027-1030. (1504).

187 1a, On the discovery of actual glaciers on the mountains of
the Pacific slope: American Journal of Science, 3d series, v. 1, p.
157-167.

1873, Geological exploration of the fortieth parallel from Sierra
Nevada to the eastern slope of the Rocky Mountains, i# Report of
the Secretary of War, Report of the Chief of Engineers: U.S. Con-
gress, 43d, lst session, House Executive Document 1, pt. 2, v. 2,
Appendix DD 1, p. 1203—-1208. (1598).

1873a, Examination of the so-called diamond fields, in Report
of the Secretary of War, Report of the Chief of Engineers: U.S.
Congtess, 43d. 1st session, House Executive Document 1, pt. 2, v.
2, Appendix DD2, p. 1208-1210. (1598).

1874, Geological exploration of the fortieth parallel, from Sierra
Nevada to the eastern slope of the Rocky Mountains, iz Report of
the Secretary of War, Report of the Chief of Engineers: U.S. Con-
gress, 43d, 2d session, House Executive Document 1, pt. 2, v. 2,
pt. 2, Appendix EE, p. 477-480. (1637).

1875, Geological exploration of the fortieth parallel, from the
Sierra Nevada to the eastern slope of the Rocky Mountains, iz Re-
port of the Secretary of War, Report of the Chief of Engineers: U.S.
Congress, 44th, st session, House Executive Document 1, pt. 2,
v. 2, Appendix KK, p. 919-920. (1676).

1876, Geological exploration of the fortieth parallel, from Sierra
Nevada to the eastern slope of the Rocky Mountains, i# Report of
the Secretary of War, Report of the Chief of Engineers: U.S. Con-
gress, 44th, 2d session, House Executive Document 1, pt. 2, v. 2,
pt. 3, Appendix II, p. 217- 218. (1745).

1876a, Paleozoic subdivisions on the fortieth parallel: American

Journal of Science, 3d series, v. 11, p. 475-482.

1877, Geological exploration of the fortieth parallel from the

Sierra Nevada to the eastern slope of the Rocky Mountains, in Re-

port of the Secretary of War, Report of the Chief of Engineers: U.S.

Congress, 45th, 2d session, House Executive Document 1, pt. 2,

v. 2, pt. 2, Appendix MM, p. 1207. (1796).

1877a, Catastrophism and evolution: American Naturalist, v.

11, p. 449-470.

1878, Geological exploration of the fortieth parallel from the

Sierra Nevada to the eastern slope of the Rocky Mountains, in Re-

port of the Secretary of War, Report of the Chief of Engineers: U.S.

Congress, 45th, 3d session, House Executive Document 1, pt. 2,

v. 2, pt. 3, Appendix MM, p. 1419. (1846).

1878a, Systematic geology: U.S. Geological Exploration of the

Fortieth Parallel [Reports], v. 1, 803 p.

1880, First annual report of the United States Geological Sur-
vey: Washington, D.C., 79 p.

King, T. Butler, 1850, * * * Report on California: U.S. Congress,
31st, 1st session, House Executive Document 59, p. 2—32. (577).

Kirkland, E. C., 1961, Industry comes of age. Business, labor, and
public policy, 1860-1897: New York, Holt, Rinehart and Win-
ston, 445 p.

Kitchell, William, 1856, Second annual report of the Geological Sur-
vey, of the State of New Jersey, for the year 1855: Trenton, 248 p.

Kohlstedt, Sally Gregory, 1974, The geologists’ model for national sci-
ence, 1840-1847: American Philosophical Society Proceedings,
v. 118, p. 179-195.

304 Bibliography

1976, The formation of the American scientific community:
Urbana, University of Illinois Press, 264 p. and unpaged appendix.

Kraus, Michael, 1959, The United States to 1865: Ann Arbor, Univer-
sity of Michigan Press, 529 p.

Lapham, Increase A., 1877, Report of progress and results [of the Wis-
consin Geological Surbey] for the year 1873: Wisconsin Geol. Sur-
vey, Geology of Wisconsin, v. 2, p. 5—44.

LeConte, Joseph, 1896, James Dwight Dana: Geological Society of
America Bulletin, v. 7, p. 461-479.

1900, A century of geology: Popular Science Monthly, v. 56,
p. 431-443.

Leeds, Albert R., 1973, State geological surveys: Popular Science
Monthly, v. 3, p. 226-229.

Lesley, J. Peter, 1856, Manual of coal and its topography * * * : Phil-
adelphia, J. B. Lippincott and Co., 224 p.

1859, The iron manufacturer's guide to the furnaces, forges

and rolling mills of the United States * * * : New York, J. Wiley,

772 p.

1874, Edward Hitchcock: National Academy of Sciences Bio-

graphical Memoirs, v. 1, p. 113-134.

1875, [Report of progress for the year 1874 of the Second Geo-

logical Survey of Pennsylvanial: 17 p.

1876, Historical sketch of geological explorations in Pennsyl-
vania and other states: Second Pennsylvania Geological Survey,
A:200, 26 p.

Lieber, Oscar M., 1856, Report on the survey of South Carolina; being
the first annual report * * * : Columbia, S.C., 136 p.

Lincoln, Francis Church, 1924, Outline of Nevada mining history—Part
1, An outline of the mining history of the State of Nevada (1855—
1923): Nevada Bureau of Mines Report 7, p. 1-11.

Livingston, B. E., 1935, Background and origin of the American Asso-
ciation [for the Advancement of Sciencel: Science, new series, v.
81, no. 2098, p. 270- 271.

Loewenberg, B. J., 1933, Reaction of American scientists to Darwinism:
American Historical Review, v. 38, p. 693-710.

1941, Darwinism comes to America 1859-1900: Mississippi
Valley Historical Review, v. 28, p. 339-368.

Lord, Eliot, 1883, Comstock mining and miners: U.S. Geological Sur-
vey Monograph 4, 451 p.

Lowenthal, David, 1958, George Perkins Marsh, versatile Vermonter:
New York, Columbia University Press, 442 p.

Luckingham, Brad, 1965, A note on the lead mines of Missouri; —
Henry R. Schoolcraft to William H. Crawford, 1820: Missouri
Historical Review, v. 59, p. 344—348.

Ludlow, William, 1875, Report of a reconnaissance of the Blackhills of
Dakota, made in the summer of 1874, iz Report of the Secretary of
War, Report of the Chief of Engineers: U.S. Congress, 44th, 1st
session, House Executive Document 1, pt. 2, v. 2, pt. 2, Appendix
PP, p. 1113-1230.

Lull, R. S., 1918, On the development of vertebrate paleontology:
American Journal of Science, 4th series, v. 46, p. 193-221.
Lurie, Edward, 1962, Some observations on research in nineteenth cen-

tury American science: Isis, v. 53, p. 24-30.

Lyell, Charles, 1830-32, Principles of geology, being an attempt to
explain the former changes of the earth’s surface by reference to
causes now in operation: London, J. Murray, 3 v.

Lyman, C. S., 1859, Denison Olmsted: American Journal of Science,
2d series, v. 28, p. 109-118.

McAllister, Ethel M., 1941, Amos Eaton, scientist and educator, 1776—
1842: Philadelphia, University of Pennsylvania Press, 587 p.



McClioskey, Robert Green, 1951, American conservatism in the age of
enterprise; a study of William Graham Sumner, Stephen J. Field,
and Andrew Carnegie: Cambridge, Harvard University Press, 198
p-

McKitrick, Eric L., 1960, Andrew Johnson and reconstructioon: Chi-
cago University of Chicago Press, 534 p.

Manning, Thomas G., 1947, The influence of Clarence King and john
Wesley Powell on the early history of the United States Geological
Survey: Geological Society of America Interim Proceedings, pt. 2,
p- 23-29.

1967, Government in science. The U.S. Geological Survey,
1867-1894: [Lexington], University of Kentucky Press, 257 p.

Marcou, Jules, 1853, [A] geological map of the United States, and the
British provinces of North America; with an explanatory text * * *
: Boston, Gould and Lincoln, 92 p. (Reviewed in American Journal
of Sciences, 2d series, v. 17, p. 199-206.)

1855, Resume of a geological reconnaissance extending from
Napoleon at the junction of the Arkansas with the Mississippi to
the Pueblo de los Angeles in California, iz Whipple, A. W., Re-
port of explorations * * * near the 35th parallel * * * : U.S. Con-
gress, 33d, 1st session, House Executive Document 129, v. 2, p.
40-48. (737).

Marcou, Jules, and Marcou, J. B., 1884, Mapoteca geologica americana;
a catalogue of geological maps of America (North and South)
1752-1881, in geographic and chronologic order: U.S. Geologi-
cal Survey Bulletin 7, 184 p.

Marsh, George Perkins, 1864, Man and nature: New York, Scribner,
Armstrong & Co., 577 p. (Reprinted in 1965 by Belknap Press of
Hatvard University Press, Cambridge, Mass., 472 p.)

1874, Irrigation: Its evils, the remedies, and the compensa-

tions: U.S. Congress, 43rd, 1st session, Senate Miscellaneous Doc-

ument 55, 22 p. (1584).

Marsh, O. C., 1873, On the gigantic fossil mammals of the order Di-
nocerata: American Journal of Science, 3d series, v. 3, p. 117-
122.

1874, Notice of new equine mammals from the Tertiary for-

mation: American Journal of Science, 3d series, v. 7, p. 247-258.

1875, On the Odontornithes, or birds with teeth: American

Journal of Science, 3d series, v. 10, p. 403— 408.

1877, Introduction and succession of vertebrate life in America:

American Journal of Science, 3rd series, v. 14, p. 338-378.

1878, Letter * * * transmitting * * * the report on the scien-
tific surveys of the Territories, made by the National Academy of
Sciences: U.S. Congress, 45th, 3d session, Senate Miscellaneous
Document 9, 5 p. (1833).

Marcin, D. S., 1899, Glacial geology in America: Popular Science
Monthly, v. 54, p. 356-361.

Martin, H. M., 1937, The Michigan Geological Survey: Association of
American State Geologists Journal, v. 8, no. 3, p. 3—15.

Mason, R. B., 1849, [The gold fields of California], iz Message from
the President of the United States transmitting information * * *
on the subject of California and New Mexico: U. S. Congress, 3 1st,
1st session, House Executive Document 17, p. 528-536. (573).

Mather, W. W., 1838, First annual report on the geological survey of
the State of Ohio: Columbus, 134 p.

1843, Geology of New York. Part I, comprising the geology of
the first geological district: Albany, N.Y., 653 p.

Meek, F. B., 1877, Paleontology: U.S. Geological Exploration of the
Fortieth Parallel [Reports], v. 4, p. 1-197.

Mendenhall, T. C., 1922, The beginnings of American geology: Sci-
ence, new series, v. 56, p. 661-663.

Merrill, G. P., 1906, Contributions to the history of American geology:
U.S. National Museum Annual Report 1904, p. 189— 733.
1920, Contributions to a history of American State geological
and natural history surveys U.S. National Museum Bulletin 109,

549 p.

1924, The first one hundred years of American geology: New
Haven, Conn., Yale University Press, 773 p.

Miller, H. M., 1966, Lens on the West. The story of William Henry
Jackson: Garden City, N.Y., Doubleday, 192 p.

Miller, Howard S., 1970, Dollars for research—Science and its patrons
in nineteenth-century America: Seattle, University of Washington
Press, 258 p.

Miller, John C., 1960, The Federalist era 1789-1801: New York, Har-
per and Row, 304 p.

Miller, Lillian B., Voss, Frederick, and Hussey, J. M., 1972, The Laz-
zaroni. Science and scientists in mid-nineteenth century America:

Washington, D.C., Smithsonian Institution Press, 121 p.
Molinelli, Lambert & Co., 1879, Eureka and its resources; a complete
history of Eureka County, Nevada: [Eureka], 109 p.

Morison, S. E., 1965, The Oxford history of the American people: New
York, Oxford University Press, 1153 p.

Morris, Dan and Inez, 1974, Who was who in American politics: New
York, Hawthorn Books, 637 p.

Morris, Richard B., 1961, Encyclopedia of American history, revised
and enlarged edition: New York, Harper & Row, 840 p.

Mudge, B. F., 1866, First annual report on the geology of Kansas:
Lawrence, 56 p.

Munroe, J. P., 1923, A life of Francis Amasa Walker: New York, Henry
Hole, 449 p.

Murdoch, Angus, 1943, Boom copper. The story of the first U.S. min-
ing boom: New York, Macmillan, 255 p.

Nash, Gerald, 1963, The conflict between pure and applied science in
nineteenth-century public policy: The California State Geological
Survey, 1860-1874: Isis, v. 54, pt. 2, p. 217-228.

Nash, Roderick, 1973, Wilderness and the American mind, revised edi-
tion: New Haven, Yale University Press, 300 p.

Nevins, Allan, 1927, The emergence of modern America: 1865—1878:
New York, Macillan. Reprint by Quadrangle Books, Chicago,
1971, 446 p.

1935, Abram S. Hewitt: with some account of Peter Cooper:

New York, Harper, 623 p.

1939, Frémont: Pathmarker of the West: New York, D. Apple-
ton Century, 649 p.

Nevins, Allan, and Commager, Henry Steele, 1966, A short history of
the United States, Sth edition: New York, Alfred A. Knopf, 669
p-

Newberry, J. S., 1856, Report upon the geology of the route [of Wil-
liamson's survey in California and Oregon]: 0.S. Congress, 33d,
2d session, Senate Executive Document 78 and House Executive
Document 91, v. 6, pt. 2, p. 5-68. (763).

1861, Geological report in Ives, J.C., Report upon the Colo-

rado River of the West: U.S. Congress, 36th, lst session, House

Executive Document 90, pt. 3, Geological Report, 154 p.

1871, Geological survey of Ohio. Pt. 1. Report of progress in

1869: Columbus, 53 p.

1873, Geology of Summit County: Report of the Geological

Survey of Ohio, v. 1, p. 201-222.

Bibliography 305



1876, Geological report, iz Macomb, J. N., Report of the ex-
ploring expedition from Santa Fe, New Mexico, to the junction of
the Grand and Green Rivers of the Great Colorado of the West in
1859: Washington, D.C., U.S. Army, Engineer Department, p.
9- 118.

Newcomb, Simon, 1903, The reminiscences of an astronomer: Boston,
Houghton Mifflin, 424 p.

1905, Joseph Henry: National Academy of Sciences Biographi-
cal Memoirs, v. 5, p. 1-46.

Newton, Henry and Jenney, W. P., 1880, Report on the geology and
resources of the Black Hills of Dakota: U.S. Geographical and Geo-
logical Survey of the Rocky Mountain Region, 566 p.

Norwood, J. G., 1853, Report of progress of the State geological survey:
Springfield, Ill., Walker, 13 p.

1857, Abstract of a report on Iilinois coals: with descriptions
and analyses, and a general notice of the coal fields: Chicago, Illi-
nois Geological Survey, 93 p.

Nye, Russel B., 1960, The cultural life of the new nation, 1776-1830:
New York, Harper, 324 p.

1974, Society and culture in America, 1830-1860: New
York, Harper and Row, 432 p.

Odgers, Merle Middleton, 1947, Alexander Dallas Bache, scientist and
educator, 1806~1867: Philadelphia, University of Pennsylvania
Press, 223 p.

Ochser, Paul H., 1949, Sons of science: The story of the Smithsonian
Institution and its leaders: New York, H. Schumann, 220 p.

O'Harra, Cleophas C., 1900, A history of the early explorations and of
the progress of geological investigations in the Black Hills region:
South Dakota School of Mines Bulletin, v. 4, p. 7—44.

Olmsted, Denison, 1824, Report on the geology of North Carolina,
conducted under the direction of the Board of Agriculture, Part 1:
[Raleigh], J. S. Gales & Son, 44 p.

1825, On the gold mines of North Carolina: American Journal
of Science, v. 9, p. 5-15.

Osborn, H. F., 1931, Cope, master naturalist; the life and letters of
Edward Drinker Cope * * * : Princeton, N.J., Princeton Univer-
sity Press, 740 p.

Ottoson, Howard W., ed., 1963, Land use policy and problems in the
Uniced States: Lincoln, Nebr., University of Nebraska Press, 470
p.

Owen, David Dale, 1838, Report of a geological reconnaissance of the
State of Indiana made in the year 1837 * * * : Indianapolis, 34 p.

1840, Mineral lands of the United States: U.S. Congress, 26th,
1st session, House Executive Document 239, 161 p. (368).

1844, Report of a geological exploration of part of Iowa, Wis-
consin, and Illinois * * * in 1839: U.S. Congress, 28th, 1st ses-
sion, Senate Executive Document 407, 191 p. (437).

1847, Preliminary report * * * of the geological survey of Wis-
consin and Iowa, #n Report of the Commissioner of the General
Land Office: U.S. Congress, 30th, lst session, Senate Executive
Document 2, p. 160-173. (504).

1848, Report of a geological reconnoissance of the Chippewa
land district of Wisconsin * * * : U.S. Congress, 30th, 1st session,
Senate Executive Document 57, 134 p. (509).

1852, Report of a geological survey of Wisconsin, Iowa, and
Minnesota and incidentally of a portion of Nebraska Territory: Phil-
adelphia, 638 p.

1856, Report of the geological survey in Kentucky made during
the years 1854 and 1855: Frankfort, Ky., 416 p.

306 Blbllography

1857, Second report of the geological survey in Kentucky made

during the years 1856 and 1857: Frankfort, Ky., 391 p.

1858, First report of a geological reconnaissance of the northern
counties of Arkansas during the years 1857 and 1858: Little Rock,
256 p.

Owen, Richard, 1862, Report of a geological reconnaissance of Indiana
made during the years 1859 and 1860: Indianapolis, 384 p.
Parke, John G., 1855, Report of explorations for that portion of a rail-
road route near the thirty-second parallel of north latitude lying
between Dona Ana on the Rio Grande and Pima villages on the
Gila, in Report of the Secretary of War on the several railroad ex-
plorations: U.S. Congress, 33d, 2d session, Senate Executive Doc-

ument 78, v. 2, 28 p. (759).

Parker, J. D., 1881, Memorial of Prof. Benjamin F. Mudge: Kansas
Academy of Science Transactions, v. 7, p. 7-11.

Parsons, A. B., ed., 1947, Seventy-five years of progress in the mineral
industry, 1871-1946 * * * : New York, American Institute of
Mining and Metallurgical Engineers, 817 p.

Paul, Rodman, 1947, California gold. The beginning of mining in the
Far West: Cambridge, Mass., Harvard University Press, 380 p.

1963, Mining frontiers of the Far West, 1848-1880: New
York, Holt Rinehart and Winston, 236 p.

Pechin, E. C., 1872, The position of the American pig-iron manufac-
ture: American Institute of Mining Engineers Transactions, v. 1,
p. 277-287.

Peck, Jacob, 1833, Geological and mineralogical account of the mining
districts in the State of Georgia, western part of North Carolina and
of east Tennessee: American Journal of Science, v. 23, p. 1-10.

Penrose, R. A. F., 1910, Persifor Frazer Jr.: Geological Society of Amer-
ica Bulletin, v. 21, p. 5— 12.

Perkins, G. H., 1923, History and summary of geological work in Ver-
mont, 1810-1923: Vermont State Geologist, Thirteenth Report,
1921-22, p. 1-70.

Peyton, Jeanie S., 1920, Forestry movement in the seventies in the In-
terior Department under Carl Schurz: Journal of Forestry, v. 18, p.
391-405.

Pirsson, L. V., 1918, The rise of petrology as a science: American Jour-
nal of Science, 4th series, v. 46, p. 222-239.

Pope, John, 1855, Report of exploration of a route for the Pacific rail-
road near the thirty-second parallel, from the Red River to the Rio
Grande, in Report of the Secretary of War on the several railroad
explorations: U.S. Congress, 33d, 2d session, Senate Executive
Document 78, v. 2, 185 p. (759).

Powell, J. W., 1872, Survey of the Colorado River of the West: U.S.
Congress, 42d, 2d session, House Miscellaneous Document 173,
12 p. (1526).

1873, Report of the survey of the Colorado River of the West:

U.S. Congress, 42d, 3d session, House Miscellaneous Document

76, 16 p. (1572).

1874, Report on the survey of the Colorado River of the West:

U.S. Congress, 43d, 1st session, House Miscellaneous Document

265, 29 p. (1621).

1875, Exploration of the Colorado River of the West and its

tributaries explored in 1869, 1870, 1871, and 1872: Washing-

ton, D.C., U.S. Government Printing Office, 291 p.

1876, Report on the geology of the eastern portion of the Uinta

Mountains and a region of country adjacent thereto: Washington,

D.C., U.S. Geological and Geographical Survey of the Territories,

218 p.




1877, Report on the geographical and geological survey of the
Rocky Mountain region, in Report of the Secretary of the Interior:
U.S. Congtess, 45th, 2d session, House Executive Document 1,
pt. S, p. 789-805. (1800).

1878, Report on the lands of the arid region of the United

States, with a more detailed account of the lands of Utah: U.S.

Congress, 45th, 2d session, House Executive Document 73, 195 p-

(1805).

1878a, Geological and geographical surveys: U.S. Congress,

45th, 2d session, House Executive Document 80, 19 p. (1809).

1889, Ferdinand Vandeveer Hayden: U.S. Geogical Survey 9th

Annual Report, p. 31-38.

1896, James Dwight Dana: Science, new series, v. 3, p. 181—
185.

Pumpelly, Raphael, 1873, Copper district: Michigan Geological Survey,
v. 1, p. 2, 143 p.

1873a, Preliminary report on the iron ores and coal fields [of

Missouri] from the field work of 1872: Missouri Geological Survey,

441 p.

1918, My reminiscences: New York, Henry Holt and Co., 2
v.: 844 p.

Rabbitt, John C., and Rabbitt, Mary C., 1954, The U.S. Geological
Survey—75 years of service to the Nation, 1879-1954: Science,
v. 119, p. 741-758.

Rabbitt, Mary C., 1969, John Wesley Powell: Pioneer statesman of fed-
eral science: U.S. Geological Survey Professional Paper 669-A, p.
1-21.

Randall, Robert H., 1958, Federal surveys: Coast and Geodetic, Geo-
logical, etc.: Surveying and Mapping, v. 18, p. 207-212.

Ransome, F. L., 1933, Historical review of geology as related to western
mining, iz Ore deposits of the western States (Lindgren Volume)
New York, Anmerican Institute of Mining and Metallurgical
Engineers, p. 1-16.

Raymond, Rossiter W., 1869, Mineral resources of the States and Ter-
ritories west of the Rocky Mountains: U.S. Congress, 40th, 3d
session, House Executive Document 54, p.3-256 (1374).

1870, Statistics of mines and mining in the States and Territo-

ries west of the Rocky Mountains: U.S. Congress, 41st, 2d session,

House Executive Document 207, p. 1-805. (1424).

1873, The geographical distribution of mining districts in the

United States: American Institute of Mining Engineers Transac-

tions, v. 1, p. 33-39,

1875, The production of gold and silver in the United States:

American Institute of Mining Engineers Transactions, v. 3, p.

202-207.

1875a, The history of the relative values of gold and silver:

American Institute of Mining Engineers Transactions, v. 3, p. 426

—429.

1876, The world's production of silver: American Institute of

Mining Engineers Transactions, v. 4, p. 186-188.

1909, James D. Hague: American Institute of Mining Engi-
neers Bulletin, v. 26, p. 109-117.

Reingold, Nathan, ed., 1964, Science in nineteenth—century America.
A documentary history: New York, Hill and Wang, 339 p.

1976, Science in American since 1820 [A selection of articles
from Isis, some of which are cited individually]): New York, Science
History Publications, 334 p.

Rice, William North, 1907, The contributions of America to geology:
Science, new series, v. 25, p. 161-175.

Rickard, T. A., 1905, The copper mines of Lake Superior: New York,
Engineering and Mining Journal, 164 p.

1932, A history of American mining: New York, McGraw-

Hill, 419 p.

1932a, Man and metals: A history of mining in reldtion to the
development of civilization: New York, McGraw-Hill, 2 v.

Rickard, T. A., editor, 1920, Rossiter Worthington Raymond: New
York, American Institute of Mining and Metallurgical Engineers,
95 p.

Rintala, Edsel K., 1954, Douglass Houghton, Michigan’s pioneer ge-
ologist: Detroit, Wayne University Press, 119 p.

Robbins, Roy M., 1942, Our landed heritage. The public domain
1776-1936: Princeton, N.J., Princeton University Press, 450 p.

Rogers, H. D., 1836, Report on the geological survey of New Jersey:
Freehold, N.J., 157 p.

e 1836a, First annual report of the State geologist [of
Pennsylvania]: Harrisburg, 22 p.

1842, An inquiry into the origin of the Appalachian coal strata,

bituminous and anthracitic [abs.]: American Journal of Science, v.

43, p. 178-179.

1844, Address [on the recent progress of geological research in

the United States] delivered at the meeting of the Association of

American Geologists and Naturalists held in Washington, May

1844: American Journal of Science, v. 47, p. 137-160, 247—

278.

1858, The geology of Pennsylvania, a government survey: Phil-

adelphia, 2 v., 613 and 1070 p.

Rogers, H. D., and Rogers, W. B., 1844, A system of classification
and nomenclature of the Paleozoic rocks of the United States with
an account of their distribution more particularly in the Appalach-
ian mountain chain: American Journal of Science, v. 47, p. 111-
112.

Rogers, W. B., 1836, Report of the geological reconnoissance of the
State of Virginia: Philadelphia, 142 p.

1857, [Michael C. Tuomey]: Boston Society of Natural History
Proceedings, v. 6, 185—-186.

Rogers, Mrs. W. B., ed., 1896, Life and letters of William Barton
Rogers: Boston, 2 v.: 427451 p.

Rohrbough, Malcolm J., 1968, The land office business: The settlement
and administration of American public lands, 1789-1837: New
York, Oxford University Press, 331 p.

Ronda, James P., 1968, A note on the origins of the Iron Act of 1750:
New Jersey History, v. 86, p. 171-181.

Roosevelt, Theodore, 1886, Thomas Hart Benton: Boston, Houghton
Miftlin, 372 p.

Roper, Laura Wood, 1973, FLO. A biography of Frederick Law Olmsted:
Baltimore, Johns Hopkins University Press, 555 p.

Rossiter, Clinton, 1960, The American presidency, revised edition: New
York, Harcourt Brace & World, 281 p.

Russett, Cynthia Eagle, 1976, Darwin in America. The intellectual re-
sponse 1865—1912: San Francisco, W. H. Freeman and Co., 228
p-

Safford, james M., 1856, A geological reconnaissance of the State of
Tennessee being the author'’s first biennial report * * * : Nashville,
164 p.

Sagui, C.L., 1933, Economic geology and its allied sciences in ancient
times: Economic Geology, v. 28, no. 1, p. 20-40.

Schlesinger, Arthur M., Jr., 1945, The age of jackson: Boston, Little
Brown, 577 p.

Schoolcraft, Henry R., 181, A view of the lead mines of Missouri: New
York, 299 p. Reprinted by Arno Press, New York, 1972.

Bibilography 307



1822, Report on the number, value, and position of the copper
mines on the southern shore of Lake Superior: U.S. Congress, 17th,
2d session, Senate Executive Document 5, v. 1, p. 7-26. (73).

Schuchert, Charles, 1918, A century of geology, 1818-1918: Histor-
ical geology: American Journal of Science, 4th series, v. 46, p.
45— 103.

Schuchert, Charles, and Levene, Clara M., 1940, O. C. Marsh, pioneer
in paleontology: New Haven, Yale University Press, 541 p.

Schwartz, G. M. and Sims, P. K., 1964, History of the Minnesota Geo-
logical Survey: Minnesota Geological Survey Special Publication Se-
ries SP-1, 39 p.

Shaler, N. S., 1870, On the phosphate beds of South Carolina: Boston
Society of Natural History Proceedings, v. 13, p. 222-236. Also
in U.S. Coast Survey Report for 1870: U.S. Congress, 41st, 3d
session, House Executive Document 112, p. 182-189. (1459).

1874, General report of the geological survey of Kentucky; plan

for the conduct of the survey: 26 p.

1909, The autobiography of Nathaniel Southgate Shaler with a

supplementary memoir by his wife: Boston, Houghton Mifflin,

481 p.

Shepard, C. U., 1837, A report on the geological survey of Connecticut:
New Haven, 188 p.
1859, [James G.] Percival: Atlantic Monthly, v. 4, p. 59—

73.

Shinn, Charles Howard, 1896, Nevada silver: Popular Science Monthly,
v. 49, p. 734-756.

Silliman, Benjamin, 1830, Notice of the anthracite region in the Valley
of the Lackawanna and of Wyoming on the Susquehanna: American
Journal of Science, v. 18, p. 305-328.

1842, [On the science and progress of geology.] Address before
the Association of American Geologists and Naturalists assembled
at Boston, April 24, 1842: American Journal of Science, v. 43, p.
217-20.

Slate, Frederick, 1919, Biographical memoir or Eugene Woldemar Hil-
gard, 1838~ 1916: National Academy of Sciences Biographical
Memoirs, v. 9, p. 95-155.

Smith, Ernest A., 1918, The zinc industry: New York, Longmans
Green, 223 p.

Smith Eugene A., 1873, Report on the geological and agricultural sur-
vey of Alabama: Montgomery, 8 p.

1897, Sketch of the life of Michael Tuomey: American Geolo-

gist, v. 20, p. 205— 212.

1917, Memorial of Eugene Woldemar Hilgard: Geological So-
ciety of America Bulletin, v. 28, p. 40— 67.

Smith, Frank E., 1966, The politics of conservation. The first political
history of the conservation & development of America’s natural
resources: New York, Random House, 338 p.

Smith, Grant H., 1943, The history of the Comstock Lode, 1850—
1920: Nevada University Bulletin, v. 37, no. 3, Geology and Min-
ing Series 37, 297 p.

Smith, H. R., 1955, Economic history of the United States: New York,
Ronald Press, 763 p.

Smith, Henry Nash, 1947, Clarence King, John Wesley Powell, and the
establishment of the United States Geological Survey: Mississippi
Valley Historical Review, v. 34, no. 1, p. 37-58.

1950, Virgin land. The American West as symbol and myth:
Cambridge, Mass., Harvard University Press, 305 p.

Smith, Herbert A., 1938, The early forestry movement in the United
States: Agricultural History, v. 12, p. 326-346.

308 Bibliography

Spence, Clark C., 1970, Mining engineers and the American West: The
lace-boot brigade 1849-1933: New Haven, Conn., Yale Univer-
sity Press, 407 p.

Splitter, Henry W., 1957, Quicksilver at New Almaden: Pacific His-
torical Review, v. 26, p. 33-49.

Stampp, Kenneth M., 1965, The era of reconstruction 1865-1877:
New York, Alfred A. Knopf, 233 p.

Stansbury, Howard, 1852, Exploration and survey of the valley of the
Great Salt Lake of Utah, including a reconnaissance of a new route
through the Rocky Mountains: U.S. Congress, 32d, special session
of 1851, Senate Executive Document 3, 487 p. (608).

Stegner, Wallace E., 1954, Beyond the hundredth meridian: John Wes-
ley Powell and the second opening of the West: Boston, Houghton
Mifflin, 438 p.

Stephenson, G. M., 1967, The political history of the public lands from
1840 to 1862: New York, Russell & Russell, 296 p.

Stevens, I. 1., 1859, Supplementary report of explorations for a route for
the Pacific railroad, near the forty-seventh and forty-ninth parallels
of north latitude, from St. Paul to Puget Sound: U.S. Congress,
35th, 2d session, Senate Executive Document 46, 333 p. (992).

Stevenson, J. J., 1893, John Strong Newberry: American Geologist, v.
12, p. 1-25.

1900, James Hall: Geological Society of America Bulletin, v.

10, p. 425451.

1909, Darwin and geology: Popular Science Monthly, v. 74, p.

349-354.

1909a, Memoir of James Merrill Safford: Geological Society of

America Bulletin, v. 19, p. 522-527.

1915, Geological methods in earlier days: Popular Science
Monthly, v. 86, p. 25-32.

Stuckey, J. L., 1965, History of the development of geology in North

Carolina, in Stuckey, J. L., North Carolina—TIts geology and min-
eral resources: Raleigh, North Carolina Department of Conservation
and Development, p. 207-272.

Swallow, G. C., 1855, The first and second annual reports of tiie geo-
logical survey of Missouri: Jefferson City, 2 v., 207, 239 p.
1866, Preliminary report of the geological survey of Kansas:
Lawrence, 198 p.

Swank, J. M., 1884, History of the manufacture of iron in all ages, and
particularly in the United States for three hundred years from 1585
to 1885: Philadelphia, 428 p.

Swanton, J. R., 1935, Biographical memoir of William Henry Holmes,
1846-1933: National Academy of Sciences Biographical Mem-
oirs, v. 17, p. 223-252.

Sydnor, Charles S., 1940, State geological surveys in the Old South, i
Jackson, David Kelley, ed., American studies in honor of William
Kenneth Boyd: Durham, N.C., Duke University Press, p. 86—
109.

Taussig, F. W., 1931, The tariff history of the United States. Eighth
revised edition: New York, G. P. Putnam, 536 p.

Taylor, James W., 1867, Report * * * upon gold and silver mining
east of the Rocky Mountains: U.S. Congress, 39th, 2d session,
House Executive Document 92, 28 p. (1293).

1868, Report * * * upon gold and silver mining east of the

Rocky Mountains: U.S. Congress, 40ch, 2d session, House Execu-
tive Document 273, 72 p. (1343).

Taylor, Richard C., 1848, Statistics of coal * * * : Philadelphia, J. W.
Moore, cxlviii + 754 p.



Temin, Peter, 1964, Iron and steel in nineteenth century America: An
economic inquiry: Cambridge, Massachusetts Institute of Technol-
ogy Press, 304 p.

Thurston, William, 1971, Establishment of the U.S. Geological Survey:
Washington Academy of Sciences Journal, v. 61, p. 7-12.

Trimble, William J., 1914, The mining advance into the Inland Em-
pire, a comparative study of the beginnings of the mining industry
in Idaho and Montana, eastern Washington and Oregon, and the
southern interior of British Columbia, and of institutions and laws
based upon that industry: Wisconsin University Bulletin 638, His-
tory series, v. 3, p. 137-392.

Troost, Gerard, 1831 [On the mineral resources of Tennessee and the
utility of a geological survey.] Address delivered before the legis-
lature of Tennessee at Nashville, October 19th, 1831: Transylvania
Journal of Medicine [Lexington, Ky.], v. 4, p. 491-507.

1835, Third geological report to the Twenty-first General As-

sembly of the State of Tennessee: Nashville, Tenn., 32 p.

1837, Fourth geological report * * * of the State of Tennessee:

Nashville, 38 p.

1840, Fifch geological report to the twenty-third General As-
sembly of Tennessee: Nashville, 75 p.

True, Alfred Charles, 1927, A history of agricultural experimentation
and research in the United States, 1687—1925, including a history
of the United States Department of Agriculture: U.S. Department
of Agriculture Miscellaneous Publication 251, 321 p.

True, F. W., 1913, A history of the first half century of the National
Academy of Sciences, 1863—1913: Washington, 399 p.

Tuomey, Michael, 1844, Report on the geological and agricultural sur-
vey of the State of South Carolina, 1844: Columbia, 63 p.
1848, Report on the geology of South Carolina: Columbia, 293

p.

1850, First biennial report on the geology of Alabama: Tusca-

loosa, 176 p.

1858, Second biennial report on the geology of Alabama:
Montgomery, Alabama, 292 p.

Turner, F. J., 1935, The United States 1830—1850. The nation and
its sections: New York, Hole, 602 p.

Udall, Stewart L., 1963, The quiet crisis: New York, Holt, Rinehart
and Winston, 209 p.

U.S. Congress, House Committee on Public Lands, 1874, Report on
the geographical and geological surveys west of the Mississippi:
U.S. Congress, 43d, 1st session, House Report 612, 91 p. (1626).

U.S. Congress, Joint Monetary Commission, 1877, Report: U.S. Con-
gress, 44th, 2d session, Senate Report 703, 2 v., 574, 511 p.
(1738, 1739).

U.S. Congress, Senate Committee on Military Affairs, 1874, Report on
S. 686—For aid of geological and other surveys in the States: U.S.
Congress, 43d, 1st session, Senate Report 311, 1 p. (1587).

Upham, Warren, 1915, Memoir of Newton Horace Winchell: Geologi-
cal Society of America Bulletin, v. 26, p. 27—46.

1920, Memorial of Charles Henry Hitchcock: Geological Soci-
ety of America Bulletin, v. 31, p. 64-80.

Utah State Historical Society, 1963, Utah, treasure house of the na-
tion—Century of mining, 1863-1963: Utah Historical Quar-
terly, v. 31, no. 3, p. 178-311.

Van Deusen, Glyndon G., 1959, The Jacksonian era: 1828-1848:
New York, Harper and Row, 291 p.

Vanuxem, Lardner, 1842, Geology of New York. Part III. Comprising
the survey of the third geological district: Albany, 306 p.

Viele, E. L., 1856, Topographical survey of New Jersey: American Geo-
logical Society Bulletin, v. 2, p. 229-241.

Vogdes, A. W., 1893, Geological surveys in the State of California:
California Academy of Sciences Proceedings, series 2, v. 3, p.
325-337.

Wailes, B. L. C., 1854, Report on the agriculture and geology of Mis-
sissippi: Jackson, Miss., 371 p.

Walcott, Charles D., and others, 1903, John Wesley Powell: Washing-
ton Academy of Sciences Proceedings, v. 5, p. 99— 130.

Walker, F. A., 1878, Report of the Superintendent of the Census: U.S.
Congtess, 45th, 3d session, House Executive Document 1, pt. 5,
v. 9, p. 839-857. (1850).

1895, Memoir of William Barton Rogers, 1804—1882: Na-
tional Academy of Sciences Biographical Memoirs, v. 3, p. 3—13.

Warren, G. K., 1856, Explorations in the Dacota country in the year
1855: U.S. Congress, 34th, st session, Senate Executive Docu-
ment 76, 79 p. (822).

1858, Explorations in Nebraska, iz Report of the Secretary of
War: U.S. Congtess, 35th, 2d session, Senate Executive Document
1, p. 620-670. (975).

Webb, Walter Prescott, 1931, The Great Plains: Boston, Ginn & Co.,
525 p.

Weber, Gustavus Adolphus, 1923, The Coast and Geodetic Survey; its
history, activities and organization: Baltimore, Md., The Johns
Hopkins Press, 107 p.

1924, The Patent Office: Its history, activities and organization:

Institute for Government Research Service Monograph No. 31,

Baltimore.
Wheat, Carl 1., 1954, Mapping the American West, 1540-1857:
American Antiquarian Society Proceedings, v. 64, p. 19—194.

Wheeler, George M., [1870], Preliminary report of the general features
of the military reconnaissance through southern Nevada * * * :
[San Francisco?], 20 p.

1872, Preliminary report of explorations in Nevada and Ari-

zona: U.S. Congress, 42nd, 2d session, Senate Executive Document

65, 94 p. (1479).

1872a, Report * * * of explorations and surveys in Nevada,

Utah, and Arizona, i# Report of the Secretary of War, Report of

the Chief of Engineers: U.S. Congress, 42d, 3d session, House Ex-

ecutive Document 1, pt. 2, v. 2, Appendix DD, p. 1124-1176.

(1559).

1873, Annual report upon the geographical and geological sur-

veys and explorations west of the 199¢h meridian in Nevada, Utah,

Colorado, New Mexico, and Arizona, i» Report of the Secretary of

War, Report of the Chief of Engineers: U.S. Congress, 43d, lst

session, House Executive Document 1, pt. 2, v. 2, Appendix EE,

p. 1211-1218. (1598).

1874, Geographical explorations and surveys west of the 100th

meridian * * *_ in Reporemf the Secretary of War, Report of the

Chief of Engineers: U.S. Congress, 43d, 2d session, House Execu-

tive Document 1, pt. 2, v. 2, pt. 2, Appendix FF, p. 480-606.

(1637).

1874a, Progress report upon geographical and geological explo-
rations and surveys west of the one hundredth meridian in 1872
* * * . Washington, Government Printing Office 56 p.

1875, Geographical explorations and surveys west of the one
hundredth meridian * * *, iz U.S. War Department Chief of En-
gineers Annual Report 1875: U.S. Congress, 44th, st session,
House Executive Document 1, pt. 2, v. 2, pt. 2, Appendix LL, p.
921-1108. (1676).

Bibliography 309



1875a, Report upon geographical and geological explorations

and surveys west of the one hundredth meridian * * * v, 3, Ge-

ology: Washington, Government Printing Office, 681 p. and atlas.

The text is in six parts, written by G. K. Gilbert, A. R. Marvine,

E. E. Howell, J. J. Stevenson, and Oscar Loew.

1876, Geographical surveys west of the one hundredth meridian

* * *_ in Report of the Secretary of War, Report of the Chief of

Engineers: U.S. Congress, 44th, 2d session, House Executive Doc-

ument 1, pt. 2, v. 2, pt. 3, Appendix JJ, p. 219-563. (1745).

1877, Geographical surveys west of the one hundredth meridian

* % %/ U.S. War Deparement Chief of Engineers Annual Report

1877: U.S. Congress, 45th, 2d session, House Executive Docu-

ment 1, pt. 2, v. 2, pt. 2, Appendix NN, p. 1209-1334. (1796).

1878, Geographical surveys of the territory of the United States

west of the one hundredth meridian * * *, i» U.S. War Depart-

ment Chief of Engineers Annual Report 1878: U.S. Congress,

45th, 3d session, House Executive Document 1, pt. 2, v. 2, pt. 3,

Appendix NN, p. 1421-1651. (1846).

1879, Geographical surveys of the territory of the United States

west of the 100th meridian * * *, iz U.S. War Department Chief

of Engineers Annual Report 1879: U.S. Congress, 46th, 2d ses-
sion, House Executive Document 1, pt. 2, v. 2, pt. 3, Appendix

00, p. 1977- 2313. (1906).

1881, Report upon geographical and geological explorations

and surveys west of the one hundredth meridian * * * v. 3, Ge-

ology, Supplement: Washington, Government Printing Office,

458 p. Text by J. J. Stevenson and C. A. White.

1889, Report upon United States Geographical Surveys West

of the one hundredth meridian * * *; v. 1, Geographical report:

Washington, Government Printing Office, 771 p.

1889a, Memoir upon the voyages, discoveries, explorations,
and surveys to and at the west coast of North America and interior
of the United States west of the Mississippi River, between 1500
and 1880 * * * : U.S. Geographical Survey West of the One Hun-
dredth Meridian Reports, v. 1, Geographical Report, Appendix F,
p. 481-745.

Whipple, A. W., 1856, Report of explorations for a railway route, near
the thirty-fifth parallel of north latitude, from the Mississippi River
to the Pacific Ocean, i# Report of the Secretary of War on the
several railroad explorations: U.S. Congress, 33d, 2d session, Sen-
ate Executive Document 78, v. 3, 136 p. (760).

White, C. A., 1893, Ferdinand Vandeveer Hayden: National Academy
of Sciences Biographical Memoir, v. 3, p. 395-413.

1895, Memoir of Amos Henry Worthen: National Academy of

Sciences Biographical Memoirs, v, 3, p. 339-362.

1902, Memoir of Fielding Bradford Meek, 1817-1876: Na-

tional Academy of Sciences Biographical Memoirs, v. 4, p. 75—

91

1906, Biographical memoir of John Strong Newberry, 1822—
1892: National Academy of Sciences Biographical Memoirs, v. 6,
p- 1-24.

White, G. W., 1953, Early American geology: Scientific Monthly, v.

76, no. 3, p. 134-141.
Whitney, J. D., 1854, The metallic wealth of the United States: Phil-

adelphia, Lippincott, Grambo & Co., 510 p.

1865, Geological survey of California geology, v. 1, Report of
progress and synopsis of the field work from 1860 to 1864: Phila-
delphia, 498 p.

310 Bibliography

1868, The Yosemite book, a description of the Yosemite Valley

and the adjacent region of the Sierra Nevada, and of the big trees of

California: California Geological Survey, 116 p.

1875, Geographical and geological surveys: North American
Review, v. 121, p. 37-85, 270-314.

Wilkins, Thurman, 1958, Clarence King, a biography: New York,
Macmillan, 441 p.

1966, Thomas Moran, artist of the mountains: Tulsa, Univer-
sity of Oklahoma Press, 315 p.

Williamson, Harold F., and Daum, Arnold R., 1959, The American
petroleum industry. The age of illumination 1859-1899: Evans-
ton, Ill., Northwestern University Press, 864 p.

Willis, Bailey, 1925, Memorial of Raphael Pumpelly: Geological Society
of America Bulletin, v. 36, p. 45-84.

1930, Thomas Chrowder Chamberlin: Geological Society of
America Bulletin, v. 40, p. 23-45.

Wilmarth, M. Grace, 1925, The geologic time classification of the
Unicted States Geological Survey compared with other classifica-
tions, accompanied by the original definitions of era, period, and
epoch terms: U.S. Geological Survey Bulletin 769, 138 p.

Wilson, Leonard G., 1972, Charles Lyell. The years to 1841: The rev-
olution in geology: New Haven, Conn., Yale University Press, 553
p.

Winchell, Alexander, 1871, Report on the progress of the State geolog-
ical survey of Michigan: Lansing, 64 p.

Winchell, H. V., 1895, Historical sketch of the discovery of mineral
deposits in the Lake Superior region: Minnesota Geological Survey,
23d Annual Report, p. 116-155.

Winchell, N. H., 1873, The geological and natural history survey of
Minnesota; the first annual report for the year 1872: Minnesota
University Annual Report for 1872, p. 17-130.

1876, The Geological and Natural History Survey of Minne-

sota. The fourth annual report for the year 1875: St. Paul, 162 p.

1889, The history of geological surveys in Minnesota: Minne-

sota Geological Survey Bulletin 1, 37 p.

1890, A sketch of Richard Owen: American Geologist, v. 6, p.

135-145.

1892, Alexander Winchell: American Geologist, v. 9, p. 71—
148, 273-276.

Wolft, J. E., 1908, Memoir of Nathaniel Southgate Shaler: Geological
Society of America Bulletin, v. 18, p. 592—609.

Wood, Gordon S., 1969, The creation of the American Republic,
1776—1787: Chapel Hill, University of North Carolina Press, 653
p-

Woodward C. Vann, 1951, Reunion and reaction. The compromise of
1877 and the end of reconstruction: Boston, Little Brown, 263 p.

Woodward, W. E., 1928, Meet General Grant: New York, Horace Liv-
eright, 512 p.

Woodworth, J. B., 1897, Charles Thomas Jackson: American Geolo-
gist, v. 20, p. 69-110.

Wraight, A. Joseph, and Roberts, Elliott B., 1957, The Coast and Geo-
detic Survey, 1807—1957 * * * : Washington, D.C., 89 p.

Wright, A. W., 1911, Benjamin Silliman, 1816-1885: National
Academy of Sciences Biographical Memoirs, v. 7, p. 115-141.

Wright, C. E., 1880, Huronian series west of Penokee Gap: Geology of
Wisconsin, v. 3, p. 241-301.




Wright, Carroll D., and Hunt, William C., 1900, The history and
growth of the United States Census: U.S. Congress, 56th, Ist ses-
sion, Senate Document 194, 967 p. (3856).

Wright, James E., 1966, The Galena lead district. Federal policy and
practice 1824-1847: Madison, Wis., State Historical Society of

Wisconsin for the Department of History, University of Wisconsin,
148 p.

Youmans, William Jay, ed., 1896, Pioneers of science in America;
sketches of their lives and scientific work: New York, D. Appleton
Co., 508 p. (Reprinted, with additions, from Popular Science
Monthly.)

Zirtel, Karl Alfred, 1901, History of geology and palacontology to the
end of the nineteenth century: London, Walter Scott; New York,
C. Scribner’s Sons, 562 p.

Bibliography 311



Index to Bibliography

Biography

Adams, Henry: Henry Adams, 1918.

Adams, John Quincy: S. F. Bemis, 1956.

Agassiz, Alexander: G. L. Goodale, 1912; B. W. and S. E. Epstein,
1963.

Agassiz, Louis: E. C. Agassiz, 1885.

Alexander, John Henry: J. E. Hilgard, 1877.

Bache, Alexander Dallas: B. A. Gould, 1868; Joseph Henry, 1877. M.
M. Odgers, 1947.

Benton, Thomas Hart: Theodore Roosevelt, 1886.

Booth, James Curtis: Paterson DuBois, 1888.

Browne, J. Ross: L. F. Browne, 1969; D. M. Goodman, 1966.

Burt, William Austin: A. S. Brown, 1962.

Calhoun, John C.: M. L. Coit, 1950; Richard Hofstadter, 1948, p.
68-92.

Chamberlin, Thomas Chrowder: R. T. Chamberlin, 1934; Bailey Wil-
lis, 1930.

Conrad, Timothy: W. J. Youmans, 1896, p. 385-393.

Cook, George H.: G. K. Gilbert, 1902.

Cope, Edward D.: H. F. Osborn, 1931.

Dana, James Dwight: E. S. Dana, 1895; Joseph LeConte, 1896; J. W.
Powell, 1896; D. C. Gilman, 1899.

Dutton, C. E.: J. S. Diller, 1913.

Eaton, Amos: E. M. McAllister, 1941.

Emmons, Ebenezer: W. J. Youmans, 1896, p. 347-353.

Emmons, S. F.: G. F. Becker, 1912; Arnold Hague, 1912.

Featherstonhaugh, G. W.: J. D. Featherstonhaugh, 1889.

Frazer, Persifor, Jr.: R. A. F. Penrose, 1910.

Frémont, John C.: Allan Nevins, 1939.

Gannett, Henry: N. H. Darton, 1917.

Gilbert, G. K.: W. M. Davis, 1926.

Grant, U. S.: W. E. Woodward, 1928.

Gray, Asa: A. H. Dupree, 1959.

Hague, Arnold: J. P. Iddings, 1919.

Hague, James D.: R. W. Raymond, 1909.

Hall, James: B. K. Emerson and others, 1896; J. J. Stevenson, 1900. J.
M. Clarke, 1921.

Hassler, Ferdinand Rudolph: Florian Cajori, 1929.

Hayden, F. V.: J. W. Powell, 1889; C. A. White, 1893.

Hayes, Rutherford B.: K. E. Davison, 1972.

Henry, Joseph: Simon Newcomb, 1905; Thomas Coulson, 1950.

Hewice, Abram S.: Allan Nevins, 1935.

Hilgard, Eugene W.: E. A. Smith, 1917; Frederick Slate, 1919.

Hitchcock, Charles H.: Warren Upham, 1920.

Hitchcock, Edward: J. P. Lesley, 1874. W. J. Youmans, 1896, p.
290-299.

Holmes, William H.: J. R. Swanton, 1935.

Houghton, Douglass: Alva Bradish, 1889; E. K. Rintala, 1954.

Humphreys, Andrew A.: H. L. Carson, 1885.

Jackson, Andrew: Richard Hofstadter, 1948, p. 45-67; Marquis James,
1938.

Jackson, Charles T.: J. B. Woodworth, 1897.

Jackson, William H.: H. M. Miller, 1966.

Jefferson, Thomas: Richard Hofstadter, 1948, p. 18—44.

Johnson, Andrew: E. L. McKitrick, 1960.

King, Clarence: Century Association, 1904. Thurman Wilkins, 1958.

Lesley, J. Peter: M. L. Ames, 1909; W. M. Davis, 1915.

Lyell, Charles: L. G. Wilson, 1972.

Marsh, George Perkins: David Lowenthal, 1958.

Marsh, Othniel C.: Charles Schuchert and C. M. Levene, 1940.

Mather, William W.: C. H. Hitchcock, 1897; W. J. Youmans, 1896,
p. 402—409.

Meek, Fielding Bradford: C. A. White, 1902.

Monroe, James: Harry Ammon, 1971.

Mitchill, S. L.: C. R. Hall, 1934.

Moran, Thomas: Thurman Wilkins, 1966.

Mudge, Benjamin: J. D. Parker, 1881.

Newberry, John Strong: J. J. Stevenson, 1893; C. A. White, 1906.

Newcomb, Simon: Simon Newcomb, 1903.

Norwood, Joseph G.: G. C. Broadhead, 1895.

Olmsted, Denison: C. S. Lyman, 1859. W. J. Youmans, 1896, p.
250-259.

Olmsted, Frederick Law: L. W. Roper, 1973.

O'Sullivan, Timothy: J. D. Horan, 1966.

Owen, David Dale: W. B. Hendrickson, 1943; W. J. Youmans, 1896,
p- 500-508.

Owen, Richard: N. H. Winchell, 1890.

Percival, James G.: C. U. Shepard, 1859.

Powell, John Wesley: G. K. Gilbert, 1903; C. D. Walcott and others,
1903; W. M. Davis, 1915. W. C. Darrah, 1951; M. C. Rabbitt,
1969; W. E. Stegner, 1954.

Pumpelly, Raphael: Raphael Pumpelly, 1918; Bailey Willis, 1925.

Raymond, Rossiter W.: T. A. Rickard, 1920.

Rogers, Henry Darwin: J. J. H. Gregory, 1916.

Rogers, William Barton: F. A. Walker, 1895; Mrs. W. B. Rogers, 1896;
W. J. Youmans, 1896, p. 410—418.

Safford, James Merril: J. J. Stevenson, 1909.

Schurz, Carl: C. M. Fuess, 1932.

Shaler, Nathaniel S.: J. E. Wolff, 1908; N. S. Shaler, 1909.

Shepard, Charles U.: W. J. Youmans, 1896, p. 419—427.

Silliman, Benjamin: G. P. Fisher, 1866. J. F. Fulton and E. H. Thom-
son, 1947.

Silliman, Benjamin, Jr.: A. W. Wright, 1911.

Smith, Eugene A.: Charles Butts, 1928.

Swallow, George C.: G. C. Broadhead, 1899.

Troost, Gerard: L. C. Glenn, 1905; W. J. Youmans, 1896, p. 119—
127.

Tuomey, Michael: W. B. Rogers, 1857. E. A. Smith, 1897.

Index to Bibliography 313



Vanuxem, Lardner: W. J. Youmans, 1896, p. 270-278.
Walker, Francis A.: J. P. Munroe, 1923.

White, Charles A.: W. H. Dall, 1911.

Whitney, Josiah Dwight: E. T. Brewster, 1909.
Winchell, Alexander: N. H. Winchell, 1892.
Winchell, Newton Horace: Warren Upham, 1915.
Worthen, Amos H.: C. A. White, 1895.

Geological and geographical sciences

Colorado Plateau as field for: G. K. Gilbert, 1876.

Contributions of America to; W. M. Rice, 1907.

Contributions of Lyell to geology of North America: F. D. Adams,
1933.

Darwin’s effect on: B. J. Loewenberg, 1933; C. E. Russett, 1976; J. J.
Stevenson, 1909. (See also A. H. Dupree’s biography of Asa Gray,
1959.)

Early American: G. W. White, 1953.

Economic geology in ancient time: C. L. Sagui, 1933.

Emergence as public function: William Back, 1959.

Founders: Archibald Geikie, 1897.

Geologic history of North America: J. D. Dana, 1856; James Hall,
1882.

History: F. D. Adams, 1938; H. L. Fairchild, 1924; H. E. Gregory,
1921, 1923; G. P. Merrill, 1906, 1924; K. A. Zittel, 1899.

Glacial geology: H. L. Fairchild, 1898; D. S. Martin, 1899.

Interpretation of land forms: H. E. Gregory, 1918.

Manual: J. D. Dana, 1864.

Maps: Jules Marcou and J. B. Marcou, 1884; H. A. Ireland, 1943.

Methods in early days: J. J. Stevenson, 1915.

Mineralogy, pioneers in: 8. G. Gordon, 1919.

1780-1821: J. C. Greene, 1969.
1818-1918: W. E. Ford, 1918.

Petrology, rise as science: L. V. Pirsson, 1918.

Principles: Charles Lyell, 1830-32.

Progress: Edward Hitchcock, 1841a; Benjamin Silliman, 1842; H. D.
Rogers, 1844. T. C. Chamberlin, 1924; Joseph LeConte, 1900.

Related to mining: F. L. Ransome, 1933.

Stratigraphy: Amos Eaton, 1818; Charles Lyell, 1830—-32; H. D. Rog-
ers and W. B. Rogers, 1844; J. D. Dana, 1856, 1864. (See also
the various surveys.)

Textbook: Amos Eaton, 1830.

Vertebrate paleontology: R. S. Lull, 1918.

Geological and geographical surveys

Alabama: Michael Tuomey, 1850, 1858; E. A. Smith, 1873.

Arkansas: D. D. Owen, 1858.

Black Hills: W. P. Jenney, 1875, 1876; William Ludlow, 1875; Henry
Newton and W. P. Jenney, 1880. Donald Jackson, 1966; C. C.
O’Harra, 1900.

California: G. H. Derby, 1850; J. D. Whitney, 1865, 1868. Gerald
Nash, 1963; A. W. Vogdes, 1893.

Coast Survey: N. S. Shaler, 1870.

Colorado: F. V. Hayden, 1869a, 1874, 1876, 1877, 1878a.

Colorado River of the West: J. C. Ives, 1861; J. S. Newberry, 1861,
1876; J. W. Powell, 1872, 1873, 1874, 1875. R. A. Bartlett,
1962; W. C. Darrah, 1951; F. S. Dellenbaugh, 1908; W. H.
Goetzmann, 1959, 1966; W. E. Stegner, 1954.

314 Index to Bibliography

Connecticut: C. U. Shepard, 1837.

Dakota: G. K. Warren, 1856.

Delaware: J. C. Booth, 1841.

First Federal: G. W. Featherstonhaugh, 1835, 1836. E. H. Finch,
1938; H. L. Geisse, 1962.

Fortieth Parallel: J. D. Hague, 1870; Clarence King, 1871, 1871a,
1873, 1873a, 1874, 1875, 1876, 1877, 1878, 1878a; Arnold
Hague and S. F. Emmons, 1877; F. B. Meek, 1877. R. A. Bar-
tlete, 1962; W. H. Goetzmann, 1966; Thurman Wilkins, 1958.

General: J. D. Whitney, 1875.

General Land Office: D. D. Owen, 1840, 1844, 1847, 1848, 1852;
C. T. Jackson, 1849; J. W. Foster and J. D. Whitney, 1850,
1851; F. V. Hayden, 1867, 1868.

Great Western, 1867—1879: U.S. House Committee on Public Lands,
1874. R. A. Bartletr, 1962; S. F. Emmons, 1897; W. H. Goetz-
mann, 1959, 1966.

(See also the individual surveys.)

Idaho: F. V. Hayden, 1879, 1883.

Illinois: D. D. Owen, 1844; J. G. Norwood, 1853, 1857. H. F. Bain,
1931.

Indiana: D. D. Owen, 1838; Richard Owen, 1862. W. S. Blatchley,
1917.

Interior Department: All General Land Office surveys except D. D.
Owen, 1840-1848; all Rocky Mountain Region and Territories;
W. P. Jenney, 1875, 1876; Henry Newton and W. P. Jenney,
1880.

Iowa: D. D. Owen, 1844, 1847, 1852; James Hall and J. D. Whitney,
1858.

Kansas: Henry Engelmann, 1858; B. F. Mudge, 1866; G. C. Swallow,
1866. Robert Hay and A. H. Thompson, 1887.

Kentucky: D. D. Owen, 1856, 1857; N. S. Shaler, 1874. H. F. Bain,
1910, 1916; W. R. Jillson, 1921, 1923, 1932, 1964.

Maine: C. T. Jackson, 1837, 1837a; C. H. Hirchcock, 1861.

Maryland: J. T. Ducatel and J. H. Alexander, 1834.

Massachusetts: Edward Hitchcock, 1832, 1833, 1841.

Michigan: Douglass Houghton, 1838, 1841; W. A. Burt, 1846; W.
A. Burt and Bela Hubbard, 1849; C. T. Jackson, 1849; J. W.
Foster and J. D. Whictney, 1850, 1851; Alexander Winchell,
1871; T. B. Brooks, 1873; Raphael Pumpelly, 1873. R. C. Allen,
1922; H. M. Martin, 1937.

Minnesota: D. D. Owen, 1852; N. H. Winchell, 1873, 1876. G. M.
Schwartz and P. K. Sims, 1964; N. H. Winchell, 1889.

Mississippi: B. L. C. Wailes, 1854; E. W. Hilgard 1858. E. W. Hil-
gard, 1901.

Missouri: G. C. Swallow, 1855; Raphael Pumpelly, 1873a. G. C.
Broadhead, 1886.

Montana: F. V. Hayden, 1872.

Nebraska: D. D. Owen, 1852; G. K. Warren, 1858; F. V. Hayden,
1867, 1871.

New Hampshire: C. T. Jackson, 1841, 1844; C. H. Hitchcock, 1869,
1870.

New Jersey: H. D. Rogers, 1836; William Kitchell, 1856; E. L. Viele,
1856; G. H. Cook, 1864, 1865.

New Mexico: F. V. Hayden, 1869a.

New York: Amos Eaton and T. R. Beck, 1820; Amos Eaton, 1822,
1824; Ebenezer Emmons, 1842; Lardner Vanuxem, 1842; W. W.
Mather, 1843; James Hall, 1843, 1847; Issachar Cozzens, Jr.,
1843.

North Carolina: Denison Olmsted, 1824: Edward Hitchcock, 1828;
Ebenezer Emmons, 1852. J. L. Stuckey, 1965.



Ohio: S. P. Hildreth, 1836; W. W. Mather, 1838; J. S. Newberry,
1871, 1873. T. C. Mendenhall, 1922.

Old South: C. S. Sydnor, 1940.

Pacific Railroad: A. A. Humphreys and G. K. Warren, 1855; E. G.
Beckwith, 1855; J. G. Parke, 1855; John Pope, 1855; Jules Mar-
cou, 1855; W. P. Blake, 1856, 1856a, 1857; A. W. Whipple,
1856; J. S. Newberry, 1856; 1. 1. Stevens, 1859.

Pennsylvania: H. D. Rogers, 1836a, 1858; J. P. Lesley, 1875, 1876.

Rhode Island: C. T. Jackson, 1840.

Rocky Mountain Region: J. W. Powell, 1876, 1877, 1878.

South Carolina: Michael Tuomey, 1844, 1848; O. M. Lieber, 1856.

State: A. R. Leeds, 1873; J. P. Lesley, 1876. C. W. Hayes, 1911; W.
B. Hendrickson, 1961; G. P. Merrill, 1920, 1924.

Territories: F. V. Hayden, 1867, 1868, 1869a, 1871, 1871a, 1872,
1873, 1874, 1876, 1877, 1877a, 1878a, 1879, 1883; J. T.
Gardner, 1873; J. W. Powell, 1876. R. A. Bartletr, 1962; W.
H. Goetzmann, 1966.

Texas: W. K. Ferguson, 1969.

United States: Clarence King, 1880. Institute for Government Re-
search, 1918; T. G. Manning, 1947, 1967; J. C. Rabbitt and M.
C. Rabbitt, 1954; H. N. Smith, 1947; William Thurston, 1971.

Utah: Howard Stansbury, 1852; Henry Engelmann, 1858a; W. A.
Jones, 1872.

(See also Fortieth Parallel, Rocky Mountain Region, and West of
the 100th Meridian.)

Vermont: G. H. Perkins, 1923.

Virginia: W. B. Rogers, 1836. Jedediah Hotchkiss, 1882.

War Department: G. W. Featherstonhaugh, 1835, 1836; J. C. Fré-
mont, 1845; W. H. Emory, 1848; Howard Stansbury, 1852;
Henry Engelmann, 1858, 1858a; G. K. Warren, 1856, 1858; J.
C. Ives, 1861; J. S. Newberry, 1861, 1876; G. M. Wheeler,
1870, 1872; W. A. Jones, 1872, 1874; William Ludlow, 1875;
A. A. Humphreys, 1878, 1878a. W. H. Goetzmann, 1959,
1966.

(See also Fortieth Parallel, Pacific Railroad, and West of the 100th
Meridian.)

West of the 100th Meridian: G. M. Wheeler, 1872a, 1873, 1874,
1875, 1875a, 1876, 1877, 1878, 1879.

Wisconsin: Edward Daniels, 1854; D. D. Owen, 1844, 1847, 1848,
1852; I. A. Lapham, 1877; R. D. Irving, 1880; C. E. Wright,
1880. E. F. Bean, 1937.

Wyoming: F. V. Hayden, 1868, 1871, 1879, 1883; W. A. Jones,
1874.

History of the United States

General: S. E. Morison, 1965; R. B. Morris, 1961; Allan Nevins and
H. S. Commager, 1966.
Periods: to 1865: Michael Kraus, 1959.
1776-1787: G. S. Wood, 1969.
1789-1801: J. C. Miller, 1960.
1815—1828: George Dangerfield, 1965.
1828-1848: G. G. Van Deusen, 1959.
age of Jackson: A. M. Schlesinger, 1945.
1846: Bernard DeVoto, 1943.
since 1865: F. R. Dulles, 1959,
1865—-1877: P. H. Buck, 1937; Allan Nevins, 1927; K. M.
Stampp, 1965.
1876: Dee Brown, 1966.
1877-1890: J. A. Garraty, 1968.

Topics: Anti-intellectualism: Richard Hofstadter, 1963.

Census: C. D. Wright and W. C. Hunt, 1900.

Compromise of 1877: C. V. Woodward, 1951.

Conservatism: R. G. McCloskey, 1951.

Darwinismrr: B. J. Loewenberg, 1941.

Economic: H. R. Smith, 1955.

House of Representatives: G. B. Galloway, 1976.

Industry: E. C. Kirkland, 1961.

Law: L. M. Friedman, 1973.

Mexican War: K. J. Bauer, 1974.

Northern Plains and Rocky Mountains: Everett Dick, 1941.

Political tradition: Richard Hofstadter, 1948.

Politics of conservation: F. E. Smith, 1966.

Presidency: Clinton Rossiter, 1960.

Radicalism: C. M. Destler, 1966.

Reform movements: G. M. Fredrickson, 1965.

Sections, 1830—1860: F. J. Turner, 1935.

Social Darwinism: Richard Hofstadter, 1944.

Society and culture: T. C. Cochran and William Miller, 1961 ; R.
B. Nye, 1960, 1974.

Tariff: F. W. Taussig, 1931.

West as symbol: H. N. Smith, 1950.

Western exploration: Bernard DeVoto, 1947, 1952; W. H. Goetz-
mann, 1959, 1966.

Western frontier: R. A. Billington, 1956.

Land use

G. P. Marsh, 1864; J. W. Powell, 1878.
Roderick Nash, 1973; H. W. Octoson, 1963; S. L. Udall, 1963.

Mapping and mapping policy

D. B. Clement, 1958; H. R. Friis, 1958; W. H. Goetzmann, 1959,
1966; H. A. Ireland, 1943; R. H. Randall, 1958; C. I. Wheat,1954.
(Additional material will be found in references under Geological and
geographical surveys; Public lands and public-land policy; and Science.)

Mining and mineral resources:

Black Hills gold rush: H. E. Briggs, 1931.

California: R. B. Mason, 1849; T. B. King, 1850. J. W. Caughey,
1975; Rodman Paul, 1947.

Coal: H. D. Rogers, 1842; W. R. Johnson, 1844; R. C. Taylor, 1848;
J. P. Lesley, 1856; S. H. Daddow and Benjamin Bannan, 1866;
Clarence King, 1870b. H. N. Eavenson, 1942.

Comstock: Clarence King, 1870a; Dan DeQuille, 1876; Arnold Hague,
1870; Eliot Lord, 1883. G. H. Smith, 1943.

General: J. D. Hague, 1880. T. A. Rickard, 1932a.

History: A. S. Hewitt, 1876. T. A. Rickard, 1932; A. B. Parsons,
1947.

Iron: J. H. Alexander, 1840; J. P. Lesley, 1859; A. S. Hewitr, 1856,
1868; S. H. Daddow and Benjamin Bannan, 1866; E. C. Pechin,
1872. A. C. Bining, 1933; John Birkinbine, 1911; R. W. Fogel
and S. L. Engermann, 1969; J. P. Ronda, 1968; J. M. Swank,
1884; Peter Temin, 1964.

Lake Superior region: H. R. Schoolcraft, 1822; C. T. Jackson, 1849; J.
W. Foster and J. D. Whitney, 1850, 1851. J. Fisher, 1929; W.
B. Gates, Jr., 1951; Angus Murdoch, 1943; T. A. Richard, 1905;
H. V. Winchell, 1895.

Index to Bibliography 315



Lead: W. R. Ingalls, 1907, 1908. (See a/so Missouri and Upper Missis-
sippi Valley.)

Metals: J. D. Whitney, 1854.

Mining districts, geographical distribution: Clarence King, 1870; R.
W. Raymond, 1873.

Missouri: Moses Austin, 1804; George Bomford, 1822; H. R. School-
craft, 1819; J. R. Gage, 1874. A. M. Gibson, 1959, 1959a; Brad
Luckingham, 1965.

Nevada: Molinelli, Lambert & Co., 1879. F. C. Lincoln, 1924; C. H.
Shinn, 1896.

Petroleum: S. H. Daddow and Benjamin Bannan, 1866. H. B. Good-
rich, 1932; P. H. Giddens, 1938; H. F. Williamson and A. R.
Daum, 1959.

Precious metals: Denison Olmsted, 1825; Jacob Peck, 1833; J. R.
Browne, 1867, 1868; J. W. Taylor, 1867, 1868; R. W. Ray-
mond, 1869, 1870, 1875, 1875a, 1876; U.S. Congress Joint
Monetary Commission, 1877.

Quicksilver: H. W. Splitter, 1957.

Science in mineral industry: A. S. Hewitt, 1872.

Statistics: R. C. Taylor, 1848; J. R. Browne, 1867, 1868; J. W. Tay-
lor, 1867, 1868; R. W. Raymond, 1869, 1870; F. A. Walker,
1878.

Treasure Hill: W. T. Jackson, 1963.

Upper Mississippi Valley: D. D. Owen, 1840, 1844, 1847, 1848,
1852. J. E. Wright, 1966.

Utah: Utah State Historical Society, 1963.

West: J. D. Hague, 1870; Clarence King, 1870a. W. S. Greever, 1963;
Rodman Paul, 1947,1963; C. W. Henderson, 1933; C. C. Spence,
1970; W. J. Trimble, 1914.

Zinc: W. R. Ingalls, 1908; E.A. Smith, 1918.

Public lands and public-land policy

Administration and settlement, 1789—1837: M. J. Rohrbough, 1968.

Administration 1875-1891: H. H. Dunham, 1941.

Arid lands: J. W. Powell, 1878.

Disposal: Alexander Hamilton, 1790.

Desert Land Act: J. T. Ganoe, 1937.

Forest lands: S. T. Dana, 1956; W. B. Greeley, 1951, 1953; John Ise,
1920; J. S. Peyton, 1920.

Galena lead district: J. E. Wright, 1966.

General Land Office: Milton Conover, 1923.

316 Index to Bibliography

History: Thomas Donaldson, 1880. V. R. Carstensen, 1963; B. H.
Hibbard, 1924; R. M. Robbins, 1942.

Law development: P. W. Gates and R. W. Swenson, 1968.

Mineral lands in California 1840-1866: Joseph Ellison, 1926.

Missouri: D. J. Abramoske, 1959, 1959a.

Policy 1830—1841: Magdalen Eichert, 1949.

Political history 1840-1867: G. M. Stephenson, 1967.

Use and management: Marion Clawson and Burnell Held, 1957; H. W.
Ottoson, 1963.

Yellowstone National Park: F. V. Hayden, 1872a; W. T. Jackson,
1942.

Science (sometimes including but not exclusively on
geology)

Agriculture: A. C. True, 1927.

American Association for the Advancement of Science: A. H. Clark and
L. F. Clark, 1934; S. G. Kohlstedt, 1976; B. E. Livingston, 1935,

Coast and Geodetic Survey: G. A. Weber, 1923; A. J. Wraight and E.
B. Roberts, 1957.

Colonial or 18¢h century: S. A. Bedini, 1975; W. J. Bell, 1948; Brooke
Hindle, 1956.

Federal: A. H. Dupree, 1957.

Forestry: Gilbert Chenard, 1945; W. B. Greeley, 1951; H. A. Smith,
1938.

National Academy of Sciences: A. H. Dupree, 1957a; F. W. True,
1913.

Nineteenth-century: age of Jackson, G. H. Daniels, 1968; age of Jeffer-
son, J. C. Greene, 1958; comes of age, J. C. Greene, 1968; doc-
uments, Nathan Reingold, 1964; formation of scientific commu-
nity, S. G. Kohlstedt, 1976; geologists’ model for, S. G. Kohlstedt,
1974; Lazzaroni, L. B. Miller, Frederick Voss, and J. M. Hussey,
1972; New Harmony movement, C. A. Browne, 1936; patrons of
research, H. S. Miller, 1970; professionalism, G. H. Daniels,
1968; research, Edward Lurie, 1962; since 1820, Nathan Rein-
gold, 1976; state of, A. D. Bache, 1851, B. A. Gould, 1869, I.
B. Cohen, 1959, 1963; with special reference to the American
Journal of science, E. S. Dana, 1918.

Patent Office: G. A. Weber, 1924.

Smithsonian Institution: G. B. Goode, 1897; P. H. Oehser, 1949.

Water resources, including irrigation: B. S. Alexander and others, 1874;
G. P. Marsh, 1874; J. W. Powell, 1878; Henry Gannett, 1878.



Name Index

A
Abbot, H. L __.________. . 125, 126, 127
Abert,J. J ... - 45, 47, 67, 99, 105
Abert, James W e emeaee 81
Adams, Chatles B e 54, 76, 116
Adams, Charles Francis, Jr - - 239, 266
Adams, Henry ... 184, 266
Adams, John e 18
Adams, John Quiney _.___.._.____..____........ 24, 33, 37, 73
Agassiz, Alexander _ 174, 264, 266, 274
Agassiz, Louis:
American Association for the Advancement of Science __.__.___.. 87, 96
Harvard professor ____..__... 86
National Academy of Sciences __...__. 143
on geologic time 119
on glaciers in U.S. . 189
recommends Worthen ... 122
rejects Darwinian evolution ......._...oooiovemoioeeeeemeeaaeees 134
Scientific Lazzaroni .___.._............_. , 143
sponsors Jules Marcou 105
Alexander, B. S ___. - 213
Alexander, John Henry _______ ... e, 45, 62, 144
Alger, Francis ... e 53
Allen, Charles 212
Andrews, E. B 176
Antisell, Thomas ___.____ 105
Arthur, Chester A e 263
Ashburner, C. A e 212
Ashbumner, W . A e 149
Atkins, John D. C .. 251, 261, 277, 283, 287
Austin, Moses ... . . 20, 61
Austin, Stephen F e memmmmmmmemon e mmmmmeeaneamnenmnnee 61
B
Bache, Alexander Dallas _________._.________ 72, 73, 86, 101, 141, 143, 189
Bailey, W. W 164
Baird, Spencer 159, 164, 188, 284
Baker, John H e 281
Bancroft, GEOLZE ____..ooo oo e 266
Banks, Nathantel L e 128
Bannon, Benjamin _______.__ ... 156, 157, 158, 159
Bannister, H M _____ e mmm e am e mmammmmmann 202
Barnard, F. A. P oo 115, 150, 266
Barton, David e 31, 36
Beaman, E. O e amnnn 198
Beaumont, Eliede __._____. - 53

Bechler, G. R 241, 247
Beck, Lewis C 54, 96
Becker, George F 264
Beckwith, E. G e 105, 109, 110
Bell, A e meaamm e e ennnn 247
Bell, Alexander Graham ___........____oooooii e eeieeaeeannn 233
Bell, John L e 135
Benton, Thomas Hart:
on mineral lands ... 31, 335, 60
on money and currency ...... 38, 40
onpubliclands ... 32, 35, 57, 58
on railroad route 99
Bergland, Eric ... 231, 232
Bessemer, Henry 140, 141
Berthoud, E. L ... 256
Biddle, Nicholas 43, 62
Bishop, F. M .- 198
Black, Jeremiah S .o 136
Blaine, James G ..o 243, 245
Blake, William Phipps 106, 184, 185, 264
Blandy, John F 195, 196
Boggs, Lilburn W , . 45
Bomford, GEorge .. e eeeneee 31
Bond, William Cranch ____...._....____.... .... 67, 68
Booth, James C 53, 56
Breckenridge, John C 135
Brewer, W. H 105, 148, 157, 162, 287
Briggs, C., Jr 57
Broadhead, G. C ____...._..... 189
Brooks, Thomas B 109, 177, 191
Brown, John ____________.__.. . 128
Brown, Ryland T .. e 107
Browne, J. Ross . - 156, 158, 179
Bruce, Archibald __________ 28
Brush, G.J 158
Bryan,F. T ... 126
Buchanan, James ___.__........_.._...o....... 129, 136
Burdett, S. S 229, 232, 243, 246
BUIt, W A e 78, 79
C
Calhoun, John C . 21, 22, 23, 24, 29, 30, 37, 38
Carll,J. F - 212
Carnegie, ADAIOW .. oo eeeeeen 174
Carr, Ezra S . . 122
Carrington, E. C .____. 171
Cass, Lewis . 29, 44, 91
Name Index 317



Chamberlin, Thomas Chrowder 211, 264
Chance, H. M 212
Chandler, Charles F 150, 151
Chandler, Zachariah 232, 243, 245
Chauvenet, Regis 189
Cheever, B. H 171
Chittenden, G. B 241, 247
Chouteau, Pierre 45
Church, John Adams 247
Clark,F. A 164, 188, 189, 263
Clark, William 20
Clay, Henry:
and American system 33
calls President to task ____ i 24
Compromise of 1850 ..ooo oo ceece e eeanes 92
elected Speaker eeee 22
elected to Congress S 3 |
election of 1824 . eeeeenaas 34
presents Whig program __________ . eeeees 60
proposes distribution of proceeds of public land sales .____..__.._..... 58
proposes distribution of surplus 55
Cleaveland, Parker 26
Clinton, DeWitt 22, 29
Comstock, Henry 132
Comstock, Theodore 207
Conkling, A. R 231, 239
Conkling, Roscoe 231, 245, 263
Conness, John 134, 148, 154, 157
Conrad, Timothy 54, 127
Conybeare, W. D 48
Cook, George H 109, 151, 177, 258, 264
Cooke, Jay 212
Cooper, Edward 62
Cooper, Peter 62, 266
Cope,E.D 188, 198, 202, 225, 228, 264, 275
Cornell, Alonzo B 263
Cotta, Bernhard von 116
Cotting, John 55
Cox,E. T 176
Cox, Jacob 184
Coxe, Eckley B 163, 191
Coxe, Tench .17
Cozzens, Issachar ... .. .o ee 67
Crandell, AL R .o .211
Crane, George ... oo eeeeee 62
Crawford, William _______..._.. ..o 25
Crazy Horse _______ - 238, 239
Custer, George 229, 238
Custer, Henry 164
Cuvier, Georges 28, 29, 47
Daddow, S. H 156, 157, 158, 159
Dall, W. H 201, 246
Dallas, George M _. 73
Dalson, Augustus A 101
Dana, James Dwight:
advises King 163
committee on western surveys 264
does not support King for Director 287
Manual of Geology . 145
National Academy of Sciences 144, 264
on geologic time 119, 140, 144, 145, 146
on glaciers in U.S 189
on Powell’s Uinta Mountains report 242

318

Name Index

on Shasta 71

portrait 118, 267

recommends Worthen 122

Scientific Lazzaroni 105

Textbook of Geology 140

Wilkes expedition 55, 67, 71

Yale professor 87
Daniels, Edward 106, 122
Darwin, Chatles 134, 248
Davidson, George 213
Davis, Charles Henry 86, 143
Davis, Henry G 283
Davis, Jefferson 104, 127, 136
Deidesheimer, Philip ... .o 148
Delafield, Joseph _....... 96
Delano, Columbus 205, 215, 224, 230
Dellenbaugh, Fred __.._. 198
DeWitt, Simeon __.__.....coocooeeeeoo. 14
d’Halloy, Jean J. D'Omalius 48
Doane, C. D e 197
Dorsey, Stephen W 283
Douglas, Stephen A 93, 100, 111, 129, 135
Ducatel, Julius T 46, 52
Dunne, E. F 185
Durkee, H. R 179

Dutton, Clarence

230, 241, 247, 256, 261

Eames, Henry 152
Eames, Richard 153
Eaton, Amos 29, 30, 40, 43, 54, 56, 96
Edwards, Henry W 50
Edmunds, J. M 142
Egleston, Thomas 150
Egloffstein, F. W. von 130, 136
Eliot, Charles William 288
Elliot, Henry W 171
Elliot, R. S 188
Ellsworth, Henry L 55

Emmons, Ebenezer

54, 64, 65, 68, 98, 116

Emmons, Samuel Franklin:

becomes member of King survey R (%)
Descriptive Geology ... 248
diamond hoax i ... 204
fieldwork in 1872 _____.___._. .- ceemeeee 203
on badlands e 174
on glaciers in Cascades ...._.__.._.. 188
on structure in Provo Canyon 169
on structure of Flaming Gorge 172
sent to Europe 210
Emory, William H 89, 104, 127
Endlich, F. M 206, 241
Englemann, Henry 126, 130
Erskine, Robert , 14
Evans, John 84, 88, 104
Evarts, William 245
Everett, P. M 79
Ewing, Thomas 92
Featherstonhaugh, G. W 43, 47
Field, Stephen J 134
Fillmore, Millard 93, 129
Finney, James 132



Fisk, James

183

Floyd, John

45

Foot, Samuel A

37

Foster, John Wells

84, 85, 92

Franklin, W. B

81

Frazer, John Fries

53

Frazer, Persifor _.__

Frémont, John C.:
assists Nicollet

171, 172, 194, 212

67

expeditions of 1842-1843

.- 71, 72

expedition of 1845

81

929

expedition of 1848 ___.__
names Pyramid Lake ...

74

observes Columbia River basalt

observes Great Salt Lake

portrait
Presidential candidate

G
Gabb, W M e e emen 178
Gadsden, James .. 110
Gallatin, Albert ... - 19, 20
Gannett, Henry ... 201, 205, 225, 230, 241, 247, 255, 263
Gardner, James T.:
California survey 147, 148, 150, 152, 157
Fortieth Parallel sutvey 164, 204
Hayden survey 205, 223, 230
New York State Museum 241
Garfield, James A 182, 215, 244, 281, 287
Gause, Lucien C ____ 251
Gear, H. H 83
Geikie, Archibald 220, 275, 277, 282, 288
Geissenhainer, Frederick W 62
Genth, F. A _. 212
Gibbes, Robert W 96
Gibbs, George 105, 246
Gibbs, Oliver Wolcott 105
Gibbs, R. W 124
Gibson, John B o eeeeeean 43
Gifford, Sanford Robinson ..o 187
Gilbert, Grove Karl:
Ohiosurvey _____.........._. 176, 194
on Colorado Plateau as field for geologicstudy __...__..coemmeeeeo. 241
on erosion in Black Hills ... .o 251
on glaciation in Ohio ... 194
on Grand Canyon stratigraphy .. 232
on Great Salt Lake ... ... 250
on King’s Catastrophism _.._____......._______. 249
Powell survey ... 230, 232, 241, 247, 250, 251, 263
Gilliss, James H - 67
Gilman, Daniel Coit _.._._. 239, 266
Godkin, E. L ... 266
Gould, Benjamin Apthorp ... ..o 94, 143, 191
Gould, jay 183
Graham, George 32
Grant, John 20
Grant, U. S.:
Civil War general 153
elected President 179
investigations of 1874 214
Marsh calls on . 229
on annexation of Santo Domingo 187
on money and currency 179, 183, 213
recommends public lands commission i 223
signs Yellowstone Park bill 198

Gratiot, Charles 78
Graves, Walter H 198, 241, 247
Gray, Asa 134, 164
Griswold, John A 141
Gunnison, John Williams 105, 127, 129
Guyot, Armold 86
Gwin, William 94
H
Hager, Albert Dorsey 116, 189
Hague, Amold ... 163, 166, 188, 189, 204, 239, 248
Hague, James D ... .. __..... 163, 166, 178, 194, 264
Hale, Eugene e en 283
Hall, James:
AAAS Commuittees ..o . oo oemmeeceee e 124
address to AAAS 1857 121
elected to National Academy of Sciences 144
geologic map of western U.S .- 127
influences Hayden 127
influences Newberry 127
International Congress of Geologists 264
lowa Survey 121
New York Survey 54
New York System .- 64-65, 68
on Frémont’s collections .. _.................co..... 72
on mountain-building 119-121
portrait 120
sends Meek and Hayden to badlands 104
Wisconsin survey 122
Hall, Mrs. James 65, 71
Hamblin, Jacob 188
Hamilton, Alexander 15, 16, 17
Hanchett, A 152
Hardin, John 83
Hare, Robert B 78
Harney, W. H 125
Harper, Lewis 115
Hatrison, William Henry 18, 22, 68
Harte, Bret ... 266
Haskell, Dudley C ... - 282
Hassler, F. R 20, 21, 23, 43, 45, 47, 71, 72
Hattan, Andrew 198
Hawn, Fred _.___._. e e 124
Hay, John __..__. e 266
Hayden, Ferdinand Vandeveer:
accompanies Raynolds expedition .............._.......____..._.___ 130
accompanies Warren expedition 125
Colorado surveys .._____._____. 172, 205-206, 224-225, 230, 239, 241
early years 126
explores Missouri River region 126
investigation of western surveys in 1874 __.______._____........... 216, 220
‘joins Army Medical Corps 137
names Green River formation 173
Nebraska survey 159, 168-170
on Bear River City section 179
on consolidation of surveys 268
on Cretaceous 177, 178
on glacial action 212
on mining geology 180, 215
on National Academy of Sciences recommendations ___.__..___....... 275
on surveying public lands 252
plan for mapping Western Territories 187-188
portrait 175
report for 1870 . 187
seeks U.S.G.S. directorship 282, 287, 288
Name Index 319



summarizes work of survey 261

visits Dakota badlands 105
Wyoming survey 172
Yellowstone country ...._.. 196, 197, 198, 199, 200, 201, 247, 263
Hayes, August 106
Hayes, Rutherford B.:
annual message 1877 250
at odds with Senate 263
attempts civil service reform 245
election of 1876 243, 244
portrait 285
selects Director of Geological Survey . 288
signs organic act of Geological Survey ._____ 283
vetoes Bland-Allison ACt ..o oo 259
Hayne, Robeft ... 37
Hegeler, E. C e e 123
Hemphill, Joseph ..o eaee 33
Henry, Joseph:
AAAS Committee on Geological Surveys __.__.________. .73
Civil War activities 141
death 264
first Secretary of Smithsonian 74
in relation to J. W. Powell 200, 207, 219, 242
National Academy of Sciences . 143
Seientific Lazzaroni 101
views on science . 74
Henshaw, David .. 78
Hering, Rudelph 201
Hewitt, Abram S.:
addresses AIME 194, 235
builds open-hearth furnace 173
Civil War work 140
election of 1876 243
election of 1878 275
enters politics 87
experiments in iron metallurgy ... 140
interested in railroads 100
investigates Emma mine scandal 233
ironmaster at Trenton 62, 100, 116, 140
observes steel making in Europe 173
on distribution of coal and iron 192
on future of iron industry 117
on role of science on mineral industry ... 194
on state of mineral industry in 1876 ..o oiiieaeo. 235
portrait ... 280
role in establishment of U.S. Geological Survey ___.______ 262, 279, 283
Hewitt, Goldsmith 276, 283
Higby, William e eemmeaeomneaememesnemeenneeeanean 154
Hildreth, Samue] P S 1/
Hilgard, E. W 115
Hilgard, J. E 275
Hill, S. W 80

Hillers, Jack 198, 207, 218
Hitchcock, Charles H 116, 175, 176, 184
Hitchcock, Edward, Jr .. 116
Hitchcock, Edward, Sr.:
AAAS Committee on Geological Surveys ... 96, 124
address to Association of American Geologists 64
first State Geologist of Massachusetts 41
Massachusetts survey 43
National Academy of Sciences 144
New York Survey 54
observes inversion of strata 55
on lusus naturae 46
on slate quarry . 46
report on Connecticut Valley 29

320 Name Index

reviews Olmsted’s report 40
Vermont sutvey 116
Hitchcock, P. W 159
Hodge, James T 188
Hoffmann, Charles F _________.__.__.._________ 144, 145, 148, 155, 164, 201
Hoge,]. P 83
Holley, AlexanderL ______. 140
Holmes, Ezekiel e 116
Holmes, William Henry:
fieldwork for Hayden survey .._.....__... 201, 205, 230, 241, 247, 263
sketches ........... - ... 209, 247, 249
Holt, Henry 266
Hooker, Joseph ... 282
Horsford, E. N e eee 65
Hough, Franklin B __________ e 229, 245
Houghton, Douglass ... ... 56, 77, 78
Houston, Sam s 80
Howell, E. E 207, 225, 230
Howells, William Dean ... eeeeeeeeeean 266
Hoxie, R. L ... - 207
Humboldt, Alexander von 86
Humphreys, A. A.:
in relation to Fortieth Parallel survey _________ 157, 162, 189, 204, 217
Jones’ survey of Wyoming 207
Pacific Railroad surveys 104, 127
Wheeler survey - 196
investigation of 1874 ... 215, 216, 217
role in establishment of U.S. Geological Survey .___..__...__.... 275, 276
Hutchins, Thomas 14
Hutton, James 16
Huxley, Thomas Henry 239, 248
1
Irving, Roland Duer .. __ e 176, 211, 256
Ives, J. C - - - 130
J
Jackson, Andrew ... 34, 37, 54, 55, 57, 58, 61
Jackson, Charles T.:
AAAS Committee on Geological Surveys .___.____.__..___.._..... 96, 124
biographical data 41
examines Michigan copper deposits ___._______________._____.__.___._. 78-79
map of Jackson, New Hampshire ... 52
on construction of geologic MapPs ... oo iiiiaeaeaeeee 64
on lusus naturae ____.____. 45
on slate quarry in Vermont ... .oooooiiieeeaeeee 46
survey of Lake Superior district ... 84
survey of Maine 42, 53
survey of New Hampshire 58
survey of Rhode Island ... 57
Jackson, William Henry ____________.... 187, 198, 225, 228, 230, 241, 247
James, Edwin 30
Janin, Henry ._____. 204
Jefferson, Thomas 14, 16, 19, 20, 21, 33
Jenney, W. P 230, 231
Johnson, Andrew ... 153
Johnson, Walter R 63, 64
Jones, William A 195, 206, 207
Jones, S.V —-- 198
Joliet, Louis .- 10
Julian, George .. 154, 185




K
Kearney, Stephen W 81
Kelly, William _. 141
Kelvin, Lord. See Thomson, Willjam.
Kerr, W. C._ J 156
Key, David M __. —- 244
King, Clarence:
California State survey ._._.._..._....._._ 147, 148, 150, 151, 152, 157
diamond hoax —on 204
discovers glacierson Shasta __________________________________ 188, 189, 190
elected to National Academy of Sciences 239

Fortieth Parallel fieldwork . 159, 162-168, 188, 189, 190, 195, 204

investigation of 1874 ___ .. 217-218
mining commissions ___..___..__...__. 210
on catastrophism __________________________ .. ... 248
on Comstock geology _.. e 167
on geophysics ___ ... . 260
on Green River coal 168
on paleontologists 241
on status of federal geology 286
pays tribute to Humphreys .- .. 264
role in establishment of U.S. Geological Survey ._..._..._______...._.._ 264
seeks directorship 266, 275, 276, 287, 288
King, Henry _______.._. - 4
King, T.B ___.. 92
Kirtland, J. P 57
Kitchell, William 109, 151
Klippart, John H 176
L
Ladd,S.B 205
Lafarge, John 266
Lamarck, Jean Baptiste Pierre de ... 248
Lane, George Martin ... 94
Langford, N. P - 197, 207
Lapham, Increase A - 54, 211
Lassen, Peter 126
Lawrence, Abbott .. 86

Lee, Richard Henry 13

Lee, Robert E __ 145, 153
Lehman, George ........oooiiiiiiennnes 101, 103
Leidy, Joseph _.._. 144, 188, 198, 202
Lesley, J. Peter ._oooooeeeee 63, 98, 117, 128, 212, 223, 264
Lesquereux, Leo - 124, 188, 198, 202, 225
Lewis, Mertwether e 20
Lieber, Oscar o 124, 137
Lincoln, Levi, Jr e emee 40
Lincoln, Abraham 148, 153
LItton, A oo e eee 84
Locke, John ... 54, 57, 64
Loew, OSCAL oo 228, 231
Logan, John A __ 214
Long, Stephen H ... 29, 43
Loting, Frederick W _..__............... 196
Low, Frederic F 149
Lyell, Charles ... e 48, 49, 64, 119
M
Maclure, William __ . 28, 29, 42, 53
Macomb, J. N 130
Macy, B. C 84
Madison, James 21, 22, 23, 33
Maginnis, Martin 279

Mallery, Garrick ........_. 246, 261

Marcou, Jules _____.._... 105, 126, 127, 231
Marcy, William __ e 43, 44
Marquette, Jacques .__.___._. [, 10

Marsh, George Perkins ... 149, 213, 214, 256
Marsh, Othniel C.:
biographical data ... ..
disagrees with Cope ........

on Darwinian evolution

o 1eT 4 T 265
role in establishment of U.S. Geological Survey __..__...__ 264-267, 275
role in uncovering Indian scandals ._______. 229
supports King for director ___________________.. ... ... 287, 288
Western collecting expeditions _____................_ ... 174, 188
value of vertebrate paleontology in stratigraphy ____. .. 242
visited by Huxley ___...____.. ... .- 239
Marshall, James W e e e mmenn 90
Marshall, John .- 25
Marshall, W. L e, R 207
Marvine, Archibald R 196, 205, 224
Mason, R. B e 90
Mason, Stevens T 57
Mather, W. W . 54, 57, 64
Mathews, J. W 96
Matthiessen, F. W ... 123
McClellan, George B . 105
McGillycuddy, V. T 231
McLaughlin, Patrick 132
Meek, Fielding B.:
associated with Hayden ________________.. 105, 170, 179, 188, 198, 202
identifies fossils for King .. 241
Illinois survey 123
Kansas controversy 124
visits badlands 105
Mendell, George H 213
Millington, John N ... 97, 115
Mitchell, John - - 13
Mitchill, S. L e e 27, 29
Monroe, James 19, 24, 31, 32, 37, 38
Moran, Thomas L - ... 198, 238
Morton, S. G . 96, 101
Moss, John . e 225
Mowry, Sylvester L. e 133
Mudge, B.F ____. .- e 152
Murchison, Roderick ... o 48, 64
Murrish, John ... ... 189
N
Neilson, James ... ... . 62
Nettleton, E. S s 256
Newberry, John Strong:
Civil War ..o ee . 137
Ives expedition ... 130, 131
joins AIME 194
Macomb expedition _.._. 131
member of Academy Committee . 264
Ohio state survey 176
on ancient lakes 188
on canyon of the Colorado .____..._.._.._. 133
oncoal ... 176
on Colorado River e emm— e 132
on erosion 128
on Lassen Peak 127
on San Francisco Mountains 135
Pacific Railroad surveys 127
portrait 270

Name Index 321



O'Sullivan, Timothy H
Owen, David Dale:

secks help from Powell e omenmmmeeaomeneaan 246

supports appropriation for Powell __._..... - 243

supports King for Director _...._.ooccooiceiooiiiiiiiaaeaeen 288
Newcomb, Simon ... 264, 273, 275, 287
Newton, Henry oo 230, 246
Nichols, H. H _.__.._.._.. 235, 236
Nicollet, Joseph N __._.. F 45, 67, 72
Noble, Noah ______..._.. 56
Norwood, Joseph Granville _____. .. 84, 98, 109, 122

(0]

Olmstead, Frederick Law . e 149, 150
Olmsted, Denison .......... e —m—nnan 30, 34, 40
(@7 TR 23 © T 206
O'Riley, PEter oo as 132
Orton, Edward e 176

Arkansas SUIVEY oo 123
biographical data ... 49
consulted by Hilgard ... .. 115
Indiana survey B 56, 125
Kentucky survey __.___... e mmeceoeomeeneeonenen 109
on geologic sections ... 83
on geology of Western States _._..___..__..__.. 64
onlead deposits ... 81
on rock structure ... ... 82, 83
on stratigraphy .__.__.._.._..___._...._.__ 83
on topography maps - 109
portrait 81
survey of Chippewa district 84-85
survey of upper Mississippt Valley _....._....____....__.......... 59, 81, 86
Owen, Richard [ 84, 125, 137
Owen, Robert Dale ... . e 49, 56
Owen, Robert .o 42
P
Page, Horace . e 279
Parke, J. G e 105
Parry, C. C et eee 127
Parson, Charles B . e 174
Patterson, Carlile P .. e, 275, 276
Patterson, Thomas M ... 262, 264, 266, 279
Peale, A. C ____.__......... ... 197, 205, 241, 263
Pechin, E. C s 190
Peck, Jacob ... ) e ——mmann 38
Peckham, S. F e 162
Peirce, Benjamin ... 86, 87, 143, 189
Peirce, C. S 248, 249
Penn, William __ e 10
Percival, James Gates __.___.___..._.____....... 51, 106, 122
Perrot, Nicholas ... ... .. 10
Peter, Robert ... - 211
Phillips, William ____.____.___.___._ ... 48
Pierce, Franklin ____ e 128
Poinsett, Joel R ____. 67, 68, 73
Polk, James K ... ... 61, 79, 80, 81, 83, 84, 90, 91
Pomeroy, Samuel C e 198
Pope, John ... ... 105, 127
Potter, W. B e 189
Powell, John Wesley:
biographical data ... .. 180
classifies valleys __......__. .- 199
commissioner to Indians ... ... 208

Name Index

Rogers, William Barton, Jr ..
Romeyn, T

ethnologic work ___.______ooeoee. ... 242
exploration of Colorado River ___.__ 180-182, 188, 198-200, 207, 230
favors unification of surveys ... e 268-272
Interior Department inNStruCtiONS €0 _.o.oooovecaeoemcemmeeneemecamaneane 224
investigation of 1874 _..._.. . 216, 218, 219
on irrigation ___. S, 219, 246, 252-255
on mapping methods ____.. 218
on surveying public lands e aee 276
portrait __._..__.. 181
proposes division of ancillary work . 246
receives appropriation for ethnology ... 284
recruits Gilbert and Dutton ... 230
Report on Arid Lands ... 252-255
Uinta Mountains work ________....__.._....._......... 225, 237, 242
Whitney’s opinion of | ..o e 223
works for King's nomination ... ... 284
Powell, Walter Clement _______.._._. ... 198
Powers, Stephen . e eeee 247
Prevost, Louis CONSTANT .o oo oo eaee e 48
Prime, F.o oo 212
Pumpelly, Raphael ... 133, 163, 177, 189, 192, 277
Putnam, S. Osgood .. 134
R
Ralston, William . . ... 204
Randall, Samuel J ______ e e e 1
Randolph, John L e 21
Raymond, Istael Ward 149, 150
Raymond, Rossiter W ___________. 179, 185, 192, 210, 277, 284, 287, 288
Raymond, W. F e 130

Red Cloud .........._..
Renault, Philippe ..
Renshawe, J. H __________
Richardson, Frank
Richthofen, Ferdinand von
Riddell, John _....__ . ...
Ridgway, Robert
Riteer, Karl ... ...
Roberts, George D
Rockefeller, John D e
Rogers, Henry Darwin:
AAAS Committee ... ..o e
AAG meeting 1841
biographical data ... ...
on mapping for mineral resources
on mountain forms
on origin of coal

on stratigraphy _______.

ON Water gapPs ..o

portrait ...

survey of New Jersey __..__..__.

survey of Pennsylvania _____..._ 53, 98, 99, 100, 101, 103, 104, 109
Rogers, Robert E . . 53
Rogers, William Barton:

AAAS Committee .o ... 96

elected to National Academy of Sciences _____.._____..__......._........ 144

National Academy Committee ______..__ ... oo, 264

on Darwinian evolution _.._..___.___.___..__.. - 134

on Paleozoic stratigraphy ____.___..___.___..______._. - 66

plans great technical school ... .. ... 119

portrait

Virginia survey

Ruffin, Edmund




RUSSEI), 1. C oo eeeme e m e e e e e 263

S
Safford, James Merrill ... 109, 113
St. John, Orestes . - . . 263
Santa Anna, Antonio Lopez de e 61
Sargent, Aaron A L. 185, 210, 282, 283
Schonborn, ANton ... 198
Schoolcraft, Henry ... e 23, 30, 57
Schurz, Carl:
biographical data ... e 245
endorses Academy report ..ol 275
on Indian affairs ____ e 246
on public lands ... eeeeeae 249, 250
plans census ... e 259
10T 4 ¢ 1 286
relations with Hayden and Powell _____. N 247
selects King as Director . . 288
Sedgwick, Adam ... 64, 66
Shaler, Nathaniel S ... 189, 211
Shepard, Charles Upham __.____... ... 51
Sherman, John . e 275
Sherman, William T __ ... 188, 275
Shoemaker, Lazarus ... ... 214
Shumard, B. F e 84, 123
Shumard, George e 127
Silliman, Benjamin, Jt ... ... . 86, 87, 133, 144, 162
Silliman, Benjamin, Sr.:
AAAS committees et eeeonanan 96, 101
aids Eaton __ - 30
American Geological Society ... .. 29
appointed Yale professor ... . ..o ieeeeanns 26
Association of American Geologists _. . 64
backs Wilkes expedition ... ... ool 55
biographical data ... ... 26
consultant to coal companies _.__.__.__.__... 63
elected to National Academy of Sciences ___ 144
establishes American Journal of Science ... 29
influence on Connecticut SUIVey ... oooooeeeiimeaeo. 50, 51
influence on Ohio sutvey ... ... i, 54
influence on Whitney ... .l 78
publishes report of North Carolina sutvey ............................... 40
reviews Lyell's work __._._.__...___. - . 49
stimulates development of geology ... .29
Simpson, James H ... .o 130
Sitting Bull L, 238, 239
Smith, Caleb .o e 142
Smith, Bugene A e 211
Smith, John e 8
Smith, William ... 28
Smithson, James _.____.__... s L
Stansbury, Howard ._____ .. 99, 105, 130, 165
Stanton, Edwin M _____ .. 140, 157, 159
Stevens, I L e 104, 127
Stevenson, Adlal ... eeeeeeaeeae 244
Stevenson, James .__..__..___...__ 170, 171, 197, 201
Stevenson, John James ... ... 207, 255, 263
Stevenson, John W e 214
Steward, J. F o een

Stewart, William
Strong, Moses ...
Summer, Chatles
Sumner, Jack ___.___.

Sumner, William Graham _.___..__.___..._..
Swallow, George C .o oo 103, 113, 124, 152

T
Taney, Roger B e, .. 40
Tappan, Benjamin ... .o 43
Taylor, Richard C . . 63, 64, 65, 87, 88
Taylor, Zachary ... e 80, 91, 92, 93
Tecumseh e emaann 21, 22
Thomas, Cyrus __. ... 171, 198, 202, 225
Thomas, David e 62
Thomas, Gabriel .. e 10
Thomas, Martin ... eeeeeee 32, 35

Thompson, A. H __. 198, 199, 200, 208, 221, 225, 230, 241, 247, 263
Thompson, Gilbert ... 207

Thompson, Zadock e 116
Thomson, William (Lord Kelvin) ____... ... ..o, 120, 248
Tiffany, Charles ... e eeee 204
Tilden, Samuel J ___.._. [ 233, 243, 275
Tocqueville, Alexis de ... 64
Townsend, AMOS ..o oo eeeeeee e 244

42, 52, 53, 56, 96
264, 265, 271

Troost, Gerard ... .o
Trowbridge, W. P __

Tuomey, Michael ... 5, 74, 76, 109, 116, 211
Tyler, JORN oo 78, 79, 80
Tyson, Philip T e 124
U, v
Usher, John P o e eeeenne 154
Van Buren, Martin ____ 44, 57, 91
Van Rensselaer, Stephen 30, 43, 54
Vanuxem, Lardner ... 54, 64
4
Wailes, B.L. C ..o e 97
Walker, Francis A ... 184, 233, 259, 260, 266
Walker, Robert J o e 73, 82, 91, 129
Warner, W . H e an 100
Warren, G. K e 125, 126, 128
Washington, George .. .ooooio e 14, 16
Watking, C oo 190
Webster, Daniel L. e 37. 38
Welles, Gideon _.__..........._.... 140, 143
Welles, H. S __._..__. e e mann 177
Wells, David oo 184
Werner, Abraham G ... 16, 65
Wetherill, Samuel . e 96
Wheeler, George Montague:
Colorado River expedition ... 202
fieldwotk ._..___.__.____ 182-183, 196, 202, 207, 220, 239, 247, 263
investigation of 1874 . e 216
on photographs .. e 217
on surveying public lands __..___..__...__..__. .. 252
J3e] G 1 183
recommends new mapping program ___._..........ooooocoeoceeeee. 200
reconnaissance of 1869
reconnaissance of 1871 ... e 196
summarizes work _________.___________..._._.____ . 261
Whipple, A. W oo 105, 111, 127
Whitcomb, James ... o e eee 60
White, ANdrew oo e e 266
White, Charles A __. .. 156, 170, 225, 241
WRItNeY, AS& oo 99
Whitney, Josiah Dwight:
California survey _____.__.___. 92, 134, 147, 149, 150, 155, 157, 178
elected to National Academy of Sciences __..___.___..................... 144
Name Index 323



endorses King as Director . 266  Williamson, R. S 106, 127, 157

Illinois survey 122 Wilson, Allen D ____________.___.. 188, 203, 204, 205, 225, 230, 241, 263
Iowa survey I 121 Wilson, Henry 143
Lake Superior survey 84, 85  Wilson, Joseph S 161
Metallic Wealth of the United States 96, 147 Winchell, Alexander ... 124, 176, 211
on classification of ore deposits 95-96  Winchell, Newton Horace __.___.._. .. 211, 229
on geologic and geographic surveys ... .. .o 223 Windom, William ... 283
on glaciers in U.S 189 Winslow, Benjamin .. e 12
on King’s work oo 167, 204, 223  Winslow,John F . .. 141
on lead L. 121, 122 Winthrop, John, Jr - 8
on mineral statistics ...._.______..._. - 259-260 Worthen, Amos _................_.. 122, 123, 156, 176
on Mining Act of 1872 L. oo 210 Worthington, Thomas __.._.__...__.._.. 22
ON ZHMIE oot e oo et e eemom s memneeemom s emm o ememnnn 122 Wright, C. E 210, 257
portrait 147 Wright, HendrichB . .. ... 251
Wisconsin survey ..... - 122

Whittlesey, Charles .. ..o el 57, 84, 122 Y, Z

Wigginton, Peter - 244, 255, 276, 279

Wilkes, Charles 67  Young, Brigham . 100, 130, 188

Williamson, James A . 243, 246, 255, 258  Zirkel, Ferdinand 211, 239

324 Name Index



Subject Index

A
Agriculture:
Department of ———— 3,141
in relation to financial crises 26, 57
in relation to War of 1812 23
land grant colleges to aid 142
mechanization 115
mineral fertilizers 26,46, 56, 116
oldest industry 7
Patent Office service to ___ 55
requirements for successful 257
resources in Territories 198, 202
State aid to 30
State geological surveysand ______________ 56, 74, 98, 109, 116
westward shift 26, 61, 98, 203, 209
Alabama:
coal _76
geological survey 76, 109, 211
Alaska 162
Aluminum __ - 109
American Academy of Arts and Sciences 16
American Association for the Advancement of Science ____ 87, 96, 101
American Geographical Society 110, 117
American Geological Society _ 29
American Institute of Mining Engineers _______ 4, 190, 191, 192, 235
American Iron Association 117
American Iron and Steel Association 172
American Journal of Geology 44
American Journal of Science ____________ 29, 30, 40, 41, 46, 98, 277
American Mineralogical Journal 28
American Philosophical Society __ -~ 16, 20, 28
Aridlands __________________ 5, 203, 243, 245, 256, 253256, 271
Arizona:
Canyon de Chelly _ 208

exploration and mapping 130, 131, 132, 180-182, 196, 202,

232
Grand Canyon See Colorado River
history 143
mineral resources 133
San Francisco Mountains __ 135
Arkansas:
geological survey 123
history 25
mineral lands 83

Army Engineers:
established - 20
Exploration of Fortieth Parallel: See Fortieth Parallel, Exploration

exploration of Rocky Mountains 43

mapping for internal improvements _______________ 2, 126, 272
oppose consolidation 215, 223, 267, 276
post-Civil War problems 157
publish Marsh report ____ ——-- 239
survey of northwest Wyoming 206
survey of Uinta Mountains 195
surveys west of 199th meridian. See Geographical Surveys West of
100th Meridian

See also Topographical Bureau and Topographical Engineers.

Articles of Confederation 13, 16
Association of American Geologists (and Naturalists) __ 64, 66, 78, 87

B
Bad lands 88, 174
Banking 40, 142
Black Hills 228, 230, 238, 246, 251
Boundaries 24,82, 111, 127
C
California:
geological survey _____ 107, 134, 144, 146, 147, 148, 157, 178
history 81, 82,91, 92, 93
irrigation — 209
Lassen Peak _ 126, 127, 148
map of San Francisco Bay 155
mapped by Wheeler survey 231, 263
mineral Jands 94, 107
mineral resources __________________ 90, 92, 94, 134, 161, 162
Mount Shasta 71, 125, 190
Mount Silliman 148
Yosemite Park 148, 150, 151, 152, 164
Cartography 250, 270
Census, U.S. 26, 92, 98, 184, 259
Centennial Exposition 233
Civi] service 37, 245, 263
Civil War 134, 136, 139, 145, 153
Classification of rocks 30, 33
Climatological studies needed 203
Coal:
Alabama 76
along Union Pacific _— 202
distribution of deposits 192
early use 7
effect of embargo 21
Green River 168
in iron making 15, 62, 63
Iowa 157

Subject Index 325



King on _- 168
Lesley’s Manual on _- 118
Maryland 12
mining methods 157
Ohio 176
operators and AIME 190
Pennsylvania 10, 53
production 26, 118, 139, 184
public-domain resources 161
scientific studies 63
Taylor’s Statistics on 8790
Virginia - 11
Coal flora 158
Coal, iron, and oil 156
Coal-lands laws 146, 210
Coast [and Geodetic] Survey:
administrative history 3,20, 43, 71
cooperation with Maryland __ 47
cost of mapping attacked 276
first operations 23
geologic studies - 189
longitude work ___________________________ 86
problems under Hassler _71
transfer to Interior proposed 272
triangulation in interior authorized 190
under Bache 72
Coast and Interior Survey 272,274
Coinage. Se¢ Money and currency.
Colonies, mineral resource development _________________ 7.8,9, 10
Colorado:
Central City mining district 215
Elk Mountains - 226
Garden of the Gods 206
Gregory lode 180
Gunnison River __ 109
Hayden Survey 171, 172, 180, 205, 206, 215, 224, 225, 226,
230, 239, 241
irrigation ____ ) I . 256-257
King survey 195
land classification 257-258
Mesa Verde 228
mineral resources 131, 137, 172, 178, 180
Table Mountain 209
Twin Lakes 212
Wheeler survey 231,239

130, 136, 207, 241

Colorado Plateau region
Colorado River:

Ives’ exploration _
Macomb’s exploration

130, 131, 132
130
131, 132, 133

Newberry on

Powell's exploration _______________

180-182, 220, 221, 238

Wheeler’s exploration

182, 196, 202, 232

Columbia River 73
Columbia School of Mines 150, 178
Comstock mines _____ 132, 143, 147, 164, 167, 178, 237, 238, 248
Congress,U.S.
12th 22
27th 60
34th 128
35th 134

326 Subject Iindex

36th 135
37th 141
39th 153
42nd 229
43rd 229
44ch 233
45th __ 1, 259, 275, 277
Connecticut:
geological survey 50
mineral resources 11
Conservation __________________ 4, 76, 149, 150, 191, 229, 236, 246
Constitution of the U.S. ___ 15, 25, 60
Continental Congress 13
Copper:
consumption 63, 96, 121, 139, 174
first use — 7
in Centennial year _________ 235
in colonies __ —— — — 11
Lake Superior 18, 77, 79, 80, 121, 174
New Mexico 89
reserved in Ordinance of 1785 2, 14
Tennessee 96, 113

Copper lands. See Mineral lands.

Dakota Territory

137, 202. See also Black Hills

Delaware 56
Desert Land Act 243, 250
Diamond hoax 204
Earth, internal structure 33

Economy, national _ 12, 14, 22, 25, 49, 57, 129, 130, 205, 212, 259
Education, scientific and technical 3, 20, 26, 27, 86, 87, 117, 119,

142, 150, 178, 239

Erosion __ 128, 231, 235, 236, 237, 251
Ethnology . _____ 207, 208, 224, 230, 242, 246, 247, 263, 284
Evolution ___ 134, 239, 248
Exploration . __________________ 2,4, 20, 29, 34, 43, 67, 71, 81

Forests and forest lands

4,23, 205, 209, 229,

245, 246, 249, 254
Fortieth Parallel, Exploration 4, 157, 159, 162—168, 178, 188, 195
203, 204, 210, 239, 248, 277

French and Indian Wars

10, 12

Gadsden Purchase

111

General Land Office:

administrative history _________
geological surveys under _______

mineral lands

________ 17, 22, 54, 83, 84, 91
59, 60, 77, 84, 159, 168-171

- 32,59, 83, 84

land-parceling surveys ________

report on arid lands

4, 223, 244, 250, 268, 272, 278

232

Geographer, Office of

- 14




Geographical and Geological Survey of the Rocky Mountain Region
4, 241, 244, 247, 272, 282
Geographical Surveys West of the 100th Meridian 4, 200, 207, 225,
231, 239, 247, 263

_3, 86, 110, 149
Geological and Geographical Survey of the Territories ______ 187, 196,
200, 201, 202, 205, 223, 224, 225, 230, 239, 244,

Geography

247, 263, 282
Geologic maps and sections:
37th parallel 255
Atlantic to Lake Erie 33
Featherstonhaugh _______ 48
Fortieth Parallel ____ 248, 260
Hayden 261
Maryland 51
Massachusetts - 32
mineral resources ___________ 39, 191, 192, 193, 195, 196, 197
New Jersey 258
Pennsylvania =35
Rogers, H. D. ____ 100, 104
standard format 35, 263
U.S. 28, 127, 184
Wisconsin 256, 257

Geologic structure 55, 100, 123, 226
Geologic time scale 48, 64, 65, 66, 85, 119, 140, 144, 145, 225,

241
Geological Society of Pennsylvania —_— 43
Geological Survey, U.S. 1, 2, 263, 272-274, 277, 279, 281, 283,
284, 287, 288
Geological and geographical surveys, federal 4
Black Hills 228, 230, 246, 251
consolidation 214-220, 261, 264-284
Featherstonhaugh I 43, 47, 48
Foster-Whitney ____ -84

Hayden ____ 159, 168, 169, 170, 171, 172, 187, 196, 200, 201,
202, 205, 225, 230, 239, 244, 247, 263

Houghron 77
investigation in 1874 214-220
Jackson 84
King ______ 157, 159, 162, 163, 164, 165, 166, 167, 168, 178,

188, 195, 203, 204, 210, 239, 248
Owen _ 59, 84
Powell _______ 180, 181, 182, 188, 198, 199, 200, 207, 219,

225, 230, 239, 241, 244, 247, 263
Wheeler ___ 182, 183, 196, 200, 207, 225, 231, 239, 247, 263

Geological surveys, State _____ . S )
AAAS Committee on -~ 96,123
Alabama - 76, 109, 211
Arkansas S 123
Army aid proposed __214
California ____________ 107, 134, 144, 146, 147, 148, 157, 178
Connecticut N 50
Delaware 56
effect of Civil War 137
Georgia - - - 55
Iilinois - e 98, 122
Indiana 56, 107, 125, 176
Iowa — _ 121, 156
Kansas - 152
Kentucky i 109, 211

Glaciers
Gold:

Geology:

Georgia:

Maine, - 42,53, 137
Maryland e — 46,51, 52
Massachusetts ___ 40, 41, 53
Michigan ___ _- 56, 124, 176
Minnesota — 122, 152, 211
Mississippi - 96,115
Missouri 45, 103, 189
New Hampshire 58, 175
New Jersey ---43, 49, 107, 151
New York 54, 65
North Carolina 30, 97, 116, 156
Ohio 43, 53,57, 176
Pennsylvania ____ --43,52,98, 211
Rhode Island 57
South Carolina _.. 74, 116
Tennessee 42,52,57, 109
Texas 123
Vermont 76,116
Virginia 45, 49, 52
Wisconsin 106, 122, 189, 211
beginning ____________________________ 2,16
descriptive and practical - 75
economic vs. practical 64
in 1841 - 64
in relation to mineral-resource development ________________ 223
progress by 1819 26
vis-a-vis physics - 120
geological survey - 55
gold _ 38
Indian lands 38
mining districts 39

189, 190, 194, 204, 258
ancient world 7
Arizona. 133
Black Hills _ 229, 231
California 90, 91, 92, 94, 134
coins ___ _ 40
Colorado _ R 131, 132
Georgia 38
Idaho _ 143
Massachusetts 41
New World -8
North Carolina __ _- 30, 31, 38
relacion to silver . 237
reserved to Federal Government 2,14
resources 1876 235
South Carolina 76
Southeastern States 63
speculation 183
standard - - _210
State surveys aided by oo 40, 45
Tennessee 42
Vermont 41
Virginia - 45
Washington 143
See also Money and currency.
Graduation Act 113

Subject Index 327



Great Basin

81, 130, 157, 165, 166, 180, 182

See also the States and
Great Plains

Territories of the region
61, 81, 125, 130, 202.

See also the States and
Great Salt Lake

Territories of the region.

75, 165, 250, 263

H
Harvard University 26, 86
Homestead Act 141, 142
Hydraulic mining 94
I
Idaho 143, 178, 247
Ilinois:
geological survey 98, 122
history 21
mineral lands 83

mineral resources

35, 89, 98, 122, 123

Indiana:
geological survey

56, 107, 125, 176

history —- 23
mineral resources - 125, 176
Indians __________ _ 38, 78, 228, 229, 246
Industrialization 4, 98, 134, 161, 192, 212

Interior, Department of ___

________ 34,92, 215, 223, 229, 232, 259

See also Interior bureaus and surveys: General Land Office, Census,
Geological and Geographical Survey of the Territories, Geographi-
cal and Geological Survey of the Rocky Mountain Region.

Internal improvements:
constitutional 1ssue

Federal position under
under Monroe -

Madison

under Adams

under Jackson

General Survey Act

33

North-South issue ___
State programs

113
40, 47, 49, 55, 57

International Congress of Geologists

lowa:
geological surveys

___ 84,121, 156

mineral lands

83

mineral resources

89. 121, 122, 161, 184

[ron:
colonies 8,9, 10, 11
Connecticut - ____________ — —9
earliest use _— -7
industry future 117, 194, 235
Maryland - - 11
Massachusetts ______ - 9. 1
metallurgy 9,15, 62, 63, 140, 172, 173
Michigan 78, 79, 139, 257
Missouri _ __ _- 113,189
New Jersey 11
New York 11
ores ___ — 63, 118
Pennsylvania - 10, 53
production - _____________ 21, 23, 16, 87. 96, 116, 184
resources ___ —_—— 139, 161, 235

328 Subject Index

Rhode Island 9
South Carolina ___._____ — 76
statistics 117
rariff __ 15, 36
Tennessee 42
Virginia 8, 11
Wisconsin 257
Iron Manufacturer's Guide - 117
Irrigation:
California ——- 209, 213,214
Colorado — 256-257
Commission on, 1873 __ o ____ 209, 213, 214
Engineers’ views __________________________________ 232, 267
Gannett on - 201, 256-257
Marsh on 213-214
Powellon . ________ 200, 219, 246, 250, 252-255, 269, 271
Thomas on 198, 203
Utah 247, 250
Williamson on 243
J.K
Johns Hopkins University - 239
Kansas:
geological survey - 152, 161
history _ - 111, 115, 128, 129, 137
mineral resources _- 152, 161
Kentucky:
geological survey 109. 211
mineral resources 12
L
Lake Superior region:
exploration 29
mineral resources ____ . _________ 10, 18, 77.79, 96, 121, 177
Lassen Peak 126, 127, 148
Lead:
disseminated ore 174, 197
[llinois 35, 122
Towa 121
mining methods - 35,81

Missouri —____ 11, 20, 23, 35, 87, 96, 121, 139, 174, 189, 197
Nevada 185-186
New England 9
production _____ 63, 87, 96, 139, 189, 235
reserved to Federal Government 2,14
Upper Mississippi Valley ____ 58, 60, 63, 81, 87, 96, 121, 122
Utah - 186
Wisconsin __ __ 58, 106, 113, 122, 189
Lead lands. See Mineral lands.
Library of Congress ___________________ 110
Louisiana Purchase 2,19, 20
Lusus naturae 45
M
Maine — 25, 42, 53
Manifest destiny 61, 162
Manual of Coal and its Topography ______________ 118




Manual of Geology _ — 99
Mapping. See Surveying and mapping.
Maps:
Azoic North America S 141
bases for geology —— — 57, 109
Colorado__________________________ - - 205
Colorado Plateau _____________ - 130, 136
Cretaceous North America __ - _- 146
Fortieth Parallel - ——__ 248, 260
geologic, uniformity in______________________________ 49, 263
Georgia mining districts __________________________________ 39
Grand Canyon _______ - - 200
Hayden sutvey _______________ 261
Winois - ______ 109
Interior Department atlas .__________________________ 224, 261
Kentucky _ - 110
Lake Superior _ 195
Maryland _--45,47,51
Massachusetts __ S 32, 40
New Hampshire ________ 52
New Jersey ________ _ . —— (¢
North Carolina mining districts - 30
Ohio . _______________ S 194
Pennsylvania _ 104, 109, 196
San Francisco Bay —— 155
Tennessee mining districts - 39
trans-Mississippi West 127, 128
U.S. Geological Survey ___ 256
upper Mississippi basin 45, 67
Vermont_______ - 116
Wisconsin ________________________ 256
Wyoming ____________________ . 207
Yosemite Valley .___________________ — 152
Maryland:
geological survey _________________________________ 46, 51, 52
mineral resources ____________________ 11, 12, 46, 63, 89, 117
Massachusetts:
geological survey __ — __- 40, 41
mineral resources _ 11, 41, 89
Massachusetts Institute of Technology —_______________ 114, 119, 178
Mercantilism . 7,8
Mercury — —_— o 7,94
Metallic Wealth of the United States - 96
Metallurgy - ________________ 62, 63, 96, 140, 144, 148, 173, 185
Mexican War ________________________ . 57, 90
Michigan:
geological survey ____ 56, 124, 176
mineral lands ________________________________________ 78, 84
mineral resources: _____ 77, 78, 79, 80, 85, 89, 118, 121, 139,

161, 174, 177, 184

Mineral fertilizers ___ 26, 46, 56, 64, 116, 189
Mineral industry (general) ______ 4,21, 87, 116, 166, 172, 194, 236,
264, 287
See also the various mineral commodities.

Mineral lands:

coal lands excluded ____ — 146
COPPEL - 2, 14,78, 84
excluded from preemption _______________________________ 60
geologic examination _________58, 59, 60, 78, 84, 85, 92, 142,

153, 215, 216, 223, 255

lead _______________ 2, 14, 20, 31, 32, 35, 36, 58, 59, 60, 83
mining acts - 155, 185, 210
Powell on 251, 254

precious metals _ 2, 14, 90, 92, 93, 94, 142, 143, 146, 154, 155
sale authorized ___

salt spring U 18, 19
Supreme Court decisions ——__________________________ 60, 83
Mineral statistics ——_ 5, 88, 118, 156, 158, 179, 184, 185, 259, 260
Mines and mining, bureau proposed - __________________ 154, 156
Congressional committeeson _____________________________ 154
Mining Act of 1866 ___ - __ 155
1870 . — 185
1872 210
Mining districts 39, 166, 168, 192, 224
Mining methods _______________ 81, 94, 157
Minnesota ___ 84,122,152, 153,202, 211
Mints - R 38,92
Mississippi - 96,97, 115
Mississippi River - 67
Missouri:
geological survey ______________________________ 45, 103, 189
history ______ 25
mineral lands ___ ________________ 20, 31, 36
mineral resources ________ 11, 20, 23, 31, 35, 36, 96, 113, 121,
174, 189, 192, 197
Money and currency ———____ 30, 40, 49, 58, 142, 179, 183, 210, 212
237, 259
Montana ___ ____ 106, 146, 178, 247
Mormons ___ _ -~ 93,100, 129, 130, 186, 188
Mountain-making __ S 99, 103, 120, 242
N
National Academy of Sciences -___ 143, 144, 246, 261, 264, 272, 275
National Institution for the Promotion of Science - _______________ 68
National parks ______________ S —-—- 148
National university .________________________________ 34, 105, 178
Natural history — __ 15, 181, 246, 247
Nautical Almanac ______________ 86
Naval Observatory - I 68
Navy, U.S. __ - - ——— 55,068, 71
Nebraska __ 88, 111, 169, 177
Nevada:
geology ——_______________ 159, 165, 166, 167, 168, 196, 263
history ______ R 137, 143
mineral resources ______________ 132, 143, 153, 178, 185, 186

New Hampshire __ — 52, 58, 175, 176
New Jersey:

geological survey -

_-43,49, 107, 151

mineral resources ______________ 11, 62, 87, 96, 117, 151, 184

topographic map ____ - 110
New Mexico:

geology - 2231

history 91, 93, 143

mapped by Wheeler survey ________________ 225, 230, 231, 263

mineral resources _____________________ . ________________ 89
New York:

geology . ________ ____30.54, 64, 65, 66, 67, 68

map____ . ___ _ 96

Subject Index 329



11, 62, 84, 96, 117
_______ 64, 65
151, 223

mineral resources

New York System
North American Review
North Carolina:

geological survey 30, 97, 116, 156

mineral resources - __________ 11, 30, 37, 38, 39, 97, 116
Northwest 61
Northwest Territory 18, 98

O
Ohio:
geological survey __________________ 43,53, 57, 176, 193, 194
history ——____________ 19

minera] resources ___ 12, 54, 89, 118, 161, 175, 176, 184, 193
Oil. See Petroleum

Ordinance of 1785 2, 14, 17
Ordinance of 1787 18
Ore deposits, classification of _____________ 63, 95, 96, 97, 118, 185
Oregon 80, 82, 91, 92, 263
Origin of Species - 134
P
Pacific Railroad Surveys —__________ 4,100, 104, 105, 110, 127, 157
Paint pigments 124

Paleontology - _______ 64, 68, 69, 70, 71, 169, 188, 198, 202,
225, 239, 241, 242
3,55

Patents ____

Pennsylvania:
geological survey 35, 43, 52, 98, 156, 211
minera) resources ___ 10, 11, 12, 21, 26, 53, 54, 62, 64, 89, 96,
116, 117, 118, 133, 139, 175, 184, 211

Petrography 116, 210, 239
Petroleum ____________ 133, 151, 159, 161, 162, 175, 176, 211, 212
Phosphates ____ 189
Photographs, Wheeler’'s comments on 217
Physical geography - 199

Precious metals 7, 8, 139, 178, 179, 184
See also Gold and Silver.
Preemption _____
Principles of Geology
Public lands:
classification _—————______ 1.2, 3,93, 224, 231, 247, 250, 251,
254, 269, 270, 273, 274
disposal —________ 2,3, 14, 17, 19, 21, 22, 25, 31, 32, 34, 35,
36, 37, 38, 54, 57, 58, 60, 83, 84, 93, 94, 113,
141, 142, 146, 153, 154, 155, 185, 209, 210,
229, 232, 243, 245, 246, 249, 250, 251, 254,
255, 258
geological examination of —____ 58, 59, 60, 78, 84, 85, 92, 142,
153, 215, 216, 223, 255.
See also specific surveys under Geological and geo-

38, 58, 60, 229
- 49

graphical surveys.
management of resources on _____ 2, 18, 20, 23, 31, 35, 58, 78,
84, 90, 92, 142, 143, 146, 154, 161

not mentioned in Constitution - 15

origin 13
148, 198
2, 14, 18, 20, 94, 249
60, 183

parks
reservation _. -
Supreme Court decisions

330 Subject Index

surveying . ________ 14, 17, 18, 78, 92, 93, 94, 214, 216, 219,
223, 244, 250, 251-2, 261-2, 267, 268, 269,
272, 276, 278, 279, 282
See also the various classes of public lands.
Public lands commission S
Pyramid Lake -

233, 274, 285
74, 163

R

Railroads ____ 99, 100, 104, 110, 127, 141, 153, 162, 164, 180, 201

Rangeland 229
Rensselaer Polytechnic Institute 30
Rhode Island 57, 89
Rock structure _ _.-82,85
S
Salt springs - 2,19
Science (general):
American views of ___ 64,73, 74, 86, 191
central organization for — 143
colonial 15
federal ___________ 3, 20, 33, 43, 47, 55, 72, 73, 141, 142, 281
in Civil War 141

62, 192, 294, 295

in mineral industry

See also the individual sciences.

Scientific Lazzaroni —_________________ 101, 104, 105, 143, 189, 191
Shasta, Mount 71, 125, 190
Silver ______________ 2, 7,8, 40, 132, 143, 178, 210, 235, 237, 259
Soil studies 26, 64, 74, 109, 115, 116
Smithsonian Institution ___________ 73, 96, 141, 150, 159, 233, 284
South Carolina:

geological survey 74, 76, 116

mineral resources 38, 76, 189
Statistics of Coal 87-90
Steel 141, 173, 235
Stratigraphic nomenclature _____ 64, 65, 66, 103, 128, 232, 235, 264

Stratigraphy ____ 64, 65, 66, 83, 86, 103, 113, 130, 133, 177, 178,
193, 235, 257
Surveying and mapping:
Army Engineers ____________ 2, 30, 33, 45, 67, 157, 182, 196,
' 200, 267, 276

Bureau of Explorations and Surveys 104
California___ 145
Civil War __ 141
Coast 2,20,23,71,72
combination linear-geologic 78, 92
early difficulties 17
Federal-State cooperation 47
first central agency - __________________________________ 14

for geology and mineral resource plotting 57, 109, 110, 118, 211
General Land Office 4,78
general plan for ____ 4, 261, 267, 268, 269, 271, 272, 275, 276,

278-9, 285-6
geology in - 43
Haydenon ___________ __ - 187, 205, 230
Interior Department instructions 224
internal improvements 2,33
investigation of 1874 214-220
King survey ___ - 164
Lewis and Clark exploration _ 20



methods - 110, 145, 164, 218, 223

Mexican boundary - 127
Powell on 199, 251
public lands _________ 2, 4, 14, 17, 78, 251, 252, 278-9, 282
Revolution 14

Surveyor-General 18, 22, 54, 93, 94, 250

Topographical Engineers - 2,67,71, 81, 100

trans-Mississippi railroad 100, 104
Swamplands 93
T
Tariff __ 4, 15, 16, 17, 23, 24, 32, 33, 35,

36, 37, 82, 87, 137
Tennessee:

———— 42,52, 109
-~ 39, 42, 96, 109, 113

geological survey
mineral resources

Texas:

geological survey 123

history . __ 61, 79, 80, 81

mineral resources ____89
Textbook of Geology _— 140
Timber and Stone Act 258
Timber Culture Act 209
Timber Cutting Act _- 258
Tin e 7
Topographical Bureau ____ 3, 45, 46, 67
Topographical Engineers __________ 2,3, 67,71, 81, 99, 100, 105,

125, 130, 137
U

Unconformities - 83, 123
United States Exploring Expedition - _____________ 55, 67, 68, 71
United States Geological Survey __________ See Geological Survey, U.S.
Utah:

geology and geography ____ 110, 168, 169, 170, 171, 179, 200,
225, 230, 241, 263

history 93, 129
irrigation 130, 250, 254
mineral resources __ 146, 148

Vermont:
geological survey 46, 76, 116
mineral resources - 41, 46
Virginia:
geological survey __45, 49, 52

mineral resources ____________

11, 12, 14, 17, 21, 38, 45, 89

Volcanoes _ 71, 127, 135, 188
War Department 16, 217, 267
War of 1812 22
Washington - 104, 105, 107, 109, 161
Water:
arid region - 219, 243, 2534
California 209
Colorado 257
Comstock problems with 147-8
Great Plains resources 202, 209
measurements 201, 257, 267
mining methods with __ 94
rights - 213, 214, 246
State survey interest in 46, 109, 123
Weights and measures — — 34
West Point —— —— 20, 30
West Virginia 12
Wisconsin:
geological survey ________________ 47, 106, 113, 122, 189, 211
history - 84
mineral lands 83, 84
mineral resources ____ 58, 106, 189
Wyoming — - _____ 171, 172, 173, 174, 204, 206, 207, 237
Yale University _ - -— 26, 86, 119

Yellowstone National Park ___ 5, 196, 197, 198, 199, 200, 201, 207,

247, 249, 263

Yosemite State Park

5, 148, 150, 151, 152, 164

Zinc

42, 87, 96, 122, 123, 235

Subject index 331



See page x for identification of portraits P









