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WELCOME TO THE UNIVERSITY OF ARIZONA

The University of Arizona extends greetings and a cordial welcome to the mem-
bers and guests of the Cordilleran Section of the Geological Society of America in its
annual meeting on April 2 to 6, 1959, and to the Pacific Coast Branch of the Paleon-
tological Society and the Seismological Society of America, associated societies
meeting on the campus concurrently.

The University is pleased to make its facilities available for these meetings, and
invites youto visit its various divisions and to become acquainted with the work being
done. The College of Mines is outstanding for its instruction, experimentation, and
research in geology and mineralogy and in mining and metallurgical engineering.
The College operates in close cooperation with the Arizona Bureau of Mines and the
United States Bureau of Mines, both of which have offices on the campus, and with
the College of Engineering.

You may wish to visit the University's scientific and other laboratories and the
Arizona State Museum, which is located on the campus and contains outstanding
collections of materials pertaining to man's habitation of the Southwest from pre-
historic times. The Laboratory of Tree Ring Research is located in the west stad-
ium building and the Geochronology Laboratories have their offices on Tumamoc
Hill, west of Tucson. The Art Gallery of the Fine Arts Center has many famous
works of art, including the Samuel H. Kress Collection.

It is my hope that you will have a most pleasant time and a successful series
of meetings and field trips.

Richard A. Harvill
President

GREETINGS FROM THE ARIZONA GEOLOGICAL SOCIETY

To all participants of the 55th Annual Meeting of the Cordilleran Section of the
Geological Society of America held in Tucson, Arizona, April 2 to 6, 1959, the
Arizona Geological Society sends welcome with most cordial greetings and best
wishes. Your presence justifies the offer of our full hospitality and the cooperative
effort of members of the Arizona Geological Society whocontributedgenerously their
time and knowledge to the preparation of the field trips and the Guidebook. We hope
you will be rewarded by finding interest in the geology of Arizona and the field trips.

It is our sincere trust that throughthis meeting and these field trips, we will all

gain a better understanding and appreciation of each other, our mutual problems
and progress, and thereby benefit society, the profession, and each individual.

Walter E. Heinrichs, Jr.
President
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This Guidebook 1is

dedicated to

BERT S. BUTLER
Professor of Geology

University of Arizona

Scientist and Teacher, Inspiring and
Provocative Guide to Others in the

Geological Profession
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BERT S. BUTLER: TEACHER-SCIENTIST

Truman H. Kuhn
Dean of the Faculty
Colorado School of Mines

When Iwas asked toprepare a dedicatory article in recognition of Bert S. Butler,
my immediate reactions were varied and apprehensive. First, Iconsidered the task
before me a compliment, since there is the implication that I am able to record
creditably those scholarly and personal traits of Dr. Butler that have led him to a
distinguished career in the geological sciences. Second, I reacted to the underlying
idea that to write of Dr. Butler is also a recognition for me, a recognition in the
sense that as author Iwill hereafter be connected withan illustrious name in science.
Consequently, in all humility, I alert my colleagues to the central point in this essay:
we are concerned not with style, mechanics, or structure, but with B. S. Butler:
teacher-scientist.

Over the past half century, the world has been undergoing a series of revolu-
tions -- some silent, others quite voluble -- in government, law, religion, and
science. The silent revolution in science is characterized by the subsfle tempo of
research, discovery, development, and resulting progress. Similarly, in political
history, we have been living in an era of constant change, upheaval, and revolution.
The course of history in the twentieth century is marked by particular individuals
acting as milestones in civilization's movement toward a changed, if not better,
existence. Placed in the matrix of their traditional and intellectual topography,
many of these political individuals stand out in sharp relief as dramatic catalysts
and motivators of progress or destruction.

The scientists, though lacking this essential flair for the dramatic, have in
their silent method stockpiled a store of knowledge that can prove destructive or
progressive, contingent upon the application of their discoveries. And like the
pattern in political history, the course of scientific progress can be plotted by the
efforts of particular individuals. To the layman, in general, the dedicated teacher
or solitary scientist represents an enigma, for here is a person whose entire phil-
osophy of life is based on the premise that thinking man must distinguish himself
with activities that are consistent with his attributes. Anacceptance of this premise
frequently carries with it the misapprehension that the teacher or scientist has
voluntarily been abstracted from society in general and has selected a way that, at
best, will reward him with minimum security, little dramatic expression, and minute
recognition. Clearly, security, drama, and recognition -- all basic human needs --
mean different things to different people; further, to the teacher-scientist these re-
quirements may be translated in terms that express a philosophy of life based on
sacrifice.

Who among us has not consciously felt the security provided by the discovery
that knowledge resides in the stillness and in the activity of natural phenomena?
Who among us has not felt the flush of pleasure that flows from a particular discovery
or from a classroom of students whose silententhusiasmis later expressed by their
accomplishments? Finally, what greater recognition accrues to man than to have it
said that by his actions he contributed? Explicit in the career of B. S. Butler is
this sense of dedication to the service of his profession for the betterment of civili-
zation.

Bert S. Butler was born in Gainsville, New York on March 30, 1877 and com-
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pleted his undergraduate degreeat Cornell University in 1905. Subsequently, he re-
mainedatCornell for two years as a member of the geology department while com-
pleting his master's degree. Later in his career, in recognition for his ceaseless
contributions to the mineral sciences, the Colorado School of Mines, in 1928, con-
ferred on him the honorary degree, Doctor of Science. Terminating his association
with Cornell University in 1907, he began a significant period of research sctivity
with the U. S. Geological Survey, an association that lasted until 1920. During his
work with the Geological Survey, Dr. Butler gained experience and practice, grew
in his field of study, and moved upward through the various levels of responsibility.
From 1907 to 1909, he was a junior geologist; from 1909 to 1911, an assistant geo-
logist; and in 1919, he was promoted to geologist, in which capacity he served until
1920. All through this long service with the Geological Survey, Dr. Butler con-
ducted many significant studies of permanent value, among them the highly acclaimed
report on ore deposits of Utah.

In 1920, he applied his vast knowledge and experience to the minerals industry
in his capacity as geologist for Calumet and Hecla Consolidated Copper Company.
Under the direction of L. C. Graton, Dr. Butler made a special study of the Calumet
andHeclamineral holdings. In 1924, at the conclusion of his assignment in industry,
he again joined the U. S. Geological Survey and, in collaboration with other geolo-
gists, prepared a comprehensive report on copper deposits in Michigan.

A servant to his profession, Dr. Butler then left Michigan for Colorado where,
under federal and state support, he directed a thorough study of the ore deposits of
the southern Rocky Mountain region and the Colorado Plateau. Not content with an
executive rele in directing the ore-deposit studies, he gave special personal attention
to the Climax molybdenum deposits and other deposits of the Mosquito Range. These
exploratory activities have obviously resulted in extensive mineral developments
whose economic and strategic impact was felt far beyond the national boundaries.

His affiliation with the University of Arizona began in 1927. Based on an active
field experience of twenty years, the knowledge B. S. Butler brought into the class-
room proved to be a source of awe, admiration, and inspiration for his colleagues
and for the many students who have passed through his stimulating courses. Note-
worthy in his career as teacher is the integrity with which he searched, evaluated,
and concluded. A seeker of the truth, by example he instilled in his students those
principles necessary for the ethical basis of a scientist: an accurate collection of
facts; an accurate and timely report of the facts; an awareness of human fallibility.
Recognizing his responsibility as a teacher-guide, Dr. Butler embraced a philosophy
of teaching that interpreted geology in reference to underlying principles. To him,
the cut and dried facts represented only a good beginning; more important were the
implications of these facts and their relationships to scientific law.

Almost ten years ago, Dr. Butler, in his memoriam to Professor Waldemar
Lindgren, stated that ""honors in science usually fall about where honors are due."
If I may be permitted to do so, turning this particular statement to the career of Dr.
Butler is not difficult. As head of the Department of Geology of the University of
Arizona from 1931 to 1948, he began drawing attention to, and recognition for, his
contributions in the classroom and in the field. His American Institute of Mining
Engineers' activities have beenaimed toward a reevaluation of accepted conclusions
and a stimulation of progressive thinking in the earth sciences. In 1947, the Society
of Economic Geologists singled him out for the highest recognition in his field; the
Penrose Medal was conferred on Bert S. Butler '""for outstanding contributions to
the knowledge of the geology of metallic ore deposits.'" Further recognition of his
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stature is evidenced in his '""'starred' inclusion in American Men of Science, a mute
testimony of the judgment of other American scientists.

Dr. Butler has permanently recorded his name in the rolls of science through
these honors; however, another facet of the permanency of his efforts is expressed
in his extensive publishing record and in the influence he has brought to bear on his
students.

One has but to view the bibliography ofDr. Butler to arrive at some interesting
conclusions. First, one sees that a good portion of the North American Continent
served as his field laboratory. Second, his publishing record, detailed elsewhere
in this Guidebook, is a canon marked by almost a half-century of meaningful con-
tributions. Productive scholarship in our universities is generally viewed as an
indication of academic curiosity, contemporaneity, and professional growth. Alto-
gether too often, we encounter the producing scholar limited by a peak-production
period, after which he tends to vegetate in the twilight slumbers of academic, con-
tented boredom. Dr. Butler's publication record, however, reveals a pattern of
continuity, a pattern that is an insight to his ceaseless curiosity, contemporaneity,
and growth.

Without a doubt, Dr. Butler's stature in the profession could endure through
the recognition his fellow scientists have accorded him and on the inscribed monu-
ment of his research efforts. However, his place in the history of American science
is assured through an activity that has a far greater influence than either awards or
publications. B. S. Butler was a teacher. His remarkable capacity for warmth
andinterestinhis students was complemented by theinspiration he stimulated armong
young teachers. His role as teacher-scientist was balanced by a gentlemanly attitude
that has endeared him to those of us who enjoyed even the slightest personal relation-
ship with him.

Through the years at the University of Arizona, he touched and stimulated the
minds of hundreds of young people who have carried his erudition all over the world.
Through his many students, Dr. Butler has an eternal place in science, for, like
currents and wave patterns, his influence as a teacher will continue wherever his
students go. Perhaps the most singular feature in his entire career is the fact that
he never ceased to be a student. At home, in the field, in the seminar room, or in
the laboratory, he was a complete man; for he was constantly studying, thinking,
and giving.

Dr. Butler married Miss Loretta Bergen on December 24, 1928. Mrs. Butler
is keenly appreciated among Dr. Butler's students and associates for her kindly
forthrightness and deep interest in their families and careers. In 1957 Dr. and
Mrs. Butler established at the Universityof Arizona a scholarship fund for graduate
study in geology. The Bert S. Butler Scholarships will be additional milestones
in the progress of science; among the recipients there will be men to carry on a
tradition of scholarship founded on the intellectual attitudes of anhonorable teacher-
scientist.

At the conclusion of this 55th annual meeting of the Cordilleran Section of the
Geological Society of America, we will disperse to our various campuses and occu-
pations to continue our work. With us we will take the comfort and pleasure that
flow from the knowledge that we were in the presence of the grace, the charm, and
the exemplary humility of an outstanding colleague. Bert S. Butler will endure
because his accomplishments are eternal marks in the history of American scientific
progressand because hewasateacher-scientist endowed with a sincere gentlemanly
warmth.
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PUBLICATIONS BY B. S.

1909

wit arr, 5 ) rea eology, 1n e Yakutat Bay re-
(with T R. S.), A 1 geology, in The Yak Bay
gion, Alaska: U. S. Geol. Survey Prof. Paper 64, pt.

2, p. 145-178.

Pyrogenetic epidote: Am. Jour. Sci., 4th ser., v. 28, p.
27-32.

1911

Geological classification of copper deposits: U. S. Geol.
Survey Mineral Resources U.S., 1910, pt. 1, p. 159-
163.

(and Schaller, W. T.), Thaumasite from Beaver County,
Utah: Am. Jour. Sci., 4th ser., v. 31, p. 131-134.

(and Schaller, W. T.), Thaumasite from Beaver County,
Utah: Zeitschr. Kryst., v. 49, p. 236-238.
(Abs.):

Washington Acad. Sci. Jour., v. 1, p. 37.

(and Schaller, W. T.), Beaverite, a new mineral: Wash-

ington Acad. Sci. Jour., v. 1, p. 26-27.

(and Schaller, W. T.), Some minerals from Beaver County,
Utah: Am. Jour. Sci., 4th ser., v. 32, p. 418-424.

1912

(and Schaller, W. T.), Some minerals from Beaver County,
Utah: Zeitschr. Kryst., v. 50, p. 114-119.

The Morenci-Metcalf district (Arizona): Denver, Mining

Sci., v. 65, p. 154.
Geological classification of copper deposits: U. S. Geol.
Survey Mineral Resources U.S., 1911, pt. 1, p. 257-

262.

(and Gale, H. S.), Alunite; a newly discovered deposit
near Marysvale, Utah: U. S. Geol. Survey Bull. 511,
64 p.
(Abs. ):

Washington Acad. Sci. Jour., v. 2, p. 193.

1913

Notes on the San Francisco region, Utah: U. S. Geol.
Survey Bull. 529, p. 197-199.

Occurrence of complex and little known sulphates and sul-
pharsenates as ore minerals in Utah: Econ. Geology,
v. 8, p. 311-322.

Geology and ore deposits of the San Francisco and adjacent
districts, Utah: U. S. Geol. Survey Prof. Paper 80,
212 p., map.

1914

(Abs.): Washington Acad. Sci. Jour., v. 4, p. 222-223.
Geology and ore deposits of the San Francisco and adjacent
districts, Utah: Econ. Geology, v. 9, p. 413-434 and

529-558, map.
Notes on the Unaweep copper district, Colorado: U. S.
Geol. Survey Bull. 580, p. 19-23.

(and McCaskey, H. D.), Copper ores of the New London
mine: Frederick Co., Maryland.

(and McCaskey, H. D.), Copper ores of the New London
mine: Am. Inst. Mining Engineers, Bull. 91, p. 1681-
1688.

BUTLER

1915

(and McCaskey, H. D.), Copper ores of the New London
mine: Am. Inst. Mining Engineers Trans., v. 49, p.
284-291.

(and Loughlin, G. F.), A reconnaissance of the Cottonwood-
American Fork mining region, Utah: U. S. Geol. Survey
Bull. 620, p. 165-226, map.

Potash in certain copper and gold ores:
Bull. 620, p. 227-235.

U. S. Geol. Survey
Relation of ore deposits to different types of intrusive bodies
in Utah: Econ. Geology, v. 10, p. 101-122.
(Abs.): Washington Acad. Sci. Jour., v. 5, p. 407-408.
1916

(and Heikes, V. C.), Notes on the Promontory district,
Utah: U. S. Geol. Survey Bull. 640, p. 1-10.

1917

(and Schaller, W. T.), Magnesioludwigite, a new mineral:

Washington Acad. Sci. Jour., v. 7, p. 29-31.
(with Wells, R. C.), Tungstenite, a new mineral: Wash-
ington Acad. Sci. Jour., v. 7, p. 596-599.

1909 to 1911
(and Siebenthal, C. E.), Silver, copper, lead, and zinc in
the Central States: U. S. Geol. Survey Mineral Re-
sources U.S., 1908, pt. 2, p. 587-643; 1909, pt. 2, p.

495-531.

1909 to 1918

Copper: U. S. Geol. Survey Mineral Resources U.S., ann.
reports.
1919

(with Dunlop, J. P.), Silver, copper, lead, and zinc in the
Central States in 1918: U. S. Geol. Survey Mineral Re-
sources U.S., 1918, pt. 1, p. 59-125, October 31.

Relation of ore deposits to thrust faults in the central

Wasatch region, Utah: Econ. Geology, v. 14, no. 2, p.
172-175, 1 pl., 1 fig., March-April.
Ore deposits of Utah: Eng. Mining Jour., v. 108, p. 605-

611 and 641-645, 15 figs., October 11 and 18.
Primary (hypogene) sulphate minerals in ore deposits:

Econ. Geology, v. 14, no. 8, p. 581-609, 2 figs.,
December.

1920
(and Loughlin, G. F., and others), The ore deposits of

Utah: U. S. Geol. Survey Prof. Paper 111, 672 p., 74
figs., 57 pls., map.

1923

(and others), Discussion of the deposits of native copper
(abs.): Eng. Mining Jour. Press, v. 115, no. 1, p. 27-
28, January 6.

A suggested explanation of the high ferric oxide content of
limestone contact zones: Econ. Geology, v. 18, no. 4,
p. 398-404, 1 fig., June-July.
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1927

Some relations between oxygen minerals and sulphur min-

erals in ore deposits: Econ. Geology, v. 22, no. 3, p.
233-245, 1 fig., May.
1929

(and Burbank, W. S., in collaboration with Broderick, T.
M., Graton, L. C., Hohl, C. D., Palache, Charles,
Scholz, M. J., Wandke, Alfred, and Wells, R. C.),
The copper deposits of Michigan: U. S. Geol. Survey
Prof. Paper 144, 238 p., 18 figs., 75 pls., maps.

(and Burbank, W. S.), Relation of electrode potentials of
some elements to formation of hypogene mineral de-

posits: Am. Inst. Mining Metall. Engineers Tech. Pub.
166, 15p., 1 fig., February; Trans. 1929; Year Book,
p. 341-353, 1 fig.

Relation of the ore deposits of the southern Rocky Moun-
tain region to the Colorado Plateau: Colorado Sci. Soc.
Proc., v. 12, p. 23-36, 1 pl., map.

1930

(with Singewald, Q. D.), Preliminary geologic map of the
Alma mining district, Colorado: Colorado Sci. Soc.
Proc., v. 12, no. 9, p. 295-308, 3 figs.

(and Vanderwilt, J. W.), Geologic relations in Climax
molybdenum district, Colorado (abs.): Pan Am. Geolo-
gist, v. 53, no. 4, p. 316, May.

1931

(with Singewald, Q. D.), Preliminary report on the geology
of Mount Lincoln and the Russia mine, Park County,
Colorado: Colorado Sci. Soc. Proc., v. 12, no. 12, p.
389-406, 3 figs., 2 pls.

(and Vanderwilt, J. W.), The Climax molybdenum deposit
of Colorado: Colorado Sci. Soc. Proc., v. 12, no. 10,
p. 309-353, 2 figs., 1 pl.

The cooperative geological survey in the State of Colorado,
being a 1930 progress report: Mines Mag., v. 21, no.
4, p. 21-23, April.

1932

Influence of the replaced rock on replacement minerals as-
sociated with ore deposits: Econ. Geology, v. 27, no.
1, p. 1-24, 8 figs., January-February.

Recent work of the United States Geological Survey in Colo-
rado (abs.): Geol. Soc. America Bull., v. 43, no. 1,
p. 166-167, March.

1933

(with Singewald, Q. D.), Suggestions for prospecting in
the Alma district, Colorado: Colorado Sci. Soc. Proc.,
v. 13, no. 4, p. 89-131, 7 figs., map.

(and Vanderwilt, J. W.), TheClimax molybdenum deposit,
Colorado, with a section on history, production, metal-
lurgy, and development by Charles William Henderson:
U. S. Geol. Survey Bull. 846, p. 195-237, 5 figs., 17
pls. incl. geol. map.

Summary, Pt. 1 of Ore deposits related to stratigraphic,
structural, and igneous geology in the western United

States: Ore deposits in the Western States (Lindgren
volume), Am. Inst. Mining Metall. Engineers, p. 198-
240, 9 figs.

Report on the cooperative geological survey in Colorado
for the year 1932: Mining Year Book, Colorado Mining
Assoc., p. 3-5.

Ore deposits of the United States in their relation to geo-
logic cycles: Econ. Geology, v. 28, no. 4, p. 301-328,
7 figs., June-July.

1934

Public geological surveys and education (abs.): Assoc. Am.

State Geologists Jour., v. 5, no. 2, p. 8, April 1.
1935

Public geological surveys and education (with discussion):
Am. Inst. Mining Metall. Engineers Trans., v. 115
Mining geology, p. 443-444; discussion p. 452-459.

1936

High temperature mineral associations at moderate to
shallow depth: Econ. Geology, v. 31, no. 1, p. 115-
118, January-February.

(with Singewald, Q. D.), Structure and mineralization along
the London fault of Colorado: Am. Inst. Mining Metall.
Engineers Tech. Pub. 754, 18 p., 4 figs. incl. geol.

map.
(Abs.): Mining and Metallurgy, v. 17, no. 359, p. 546,
November.

1937
(Abs.): Year Book, 1936, p. 72-73, January.
(Abs.): Am. Inst. Mining Metall. Engineers Trans., v.

126, p. 426-441, 4 figs. incl. geol. maps.

Copper deposits of different ages (abs.): Geol. Soc. Ame-
rica Proc. 1936, p. 312-313, June.

(and Wilson, E. D.), Some Arizona ore deposits; Pt. 2,
Mining districts, Structural control of the ore deposits
at Tombstone, Arizona (abs.): Econ. Geology, v. 32,
no. 2, p. 196-197, March-April.

1938

Copper mining in North America; Pt. 2, Geology of copper
deposits of North America: U. S. Bur. Mines Bull.
405, p. 37-85, 2 pls., index and geol. map, 9 figs.,
geol. sketch maps.

(and Wilson, E. D., and Rasor, C. A.), Geology and ore
deposits of the Tombstone district, Arizona: Arizona
Bur. Mines Bull. 143, Geol. ser. 10 (Arizona Univ.
Bull., v. 9, no. 1), 114 p., 26 pls., in supplement, 2
in Bull. incl. geol. maps, 6 figs. incl. index map,
January 1.

(and Wilson, E. D.), Some Arizona ore deposits; Pt. 1,
General features: Arizona Bur. Mines Bull. 145, Geol.
ser. 12 (Arizona Univ. Bull., v. 9, no. 4), p. 9-25, 3
pls., incl. index and geol. maps, 4 figs., October 1.

(and Wilson, E. D.), Some Arizona ore deposits; Pt. 2,
Mining districts, Clifton-Morenci district: Arizona Bur.
Mines Bull. 145, Geol. ser. 12 (Arizona Univ. Bull., v.
9, no. 4), p. 72-80, 4 pls. incl. geol. map, 1 fig.,
October 1.

(and Wilson, E. D.), Some Arizona ore deposits; Pt. 2,
Mining districts, Bagdad mine, Eureka district: Arizona
Bur. Mines Bull. 145, Geol. ser. 12 (Arizona Univ.
Bull., v. 9, no. 4), p. 98-103, 2 pls. incl. geol. map,

2 figs., October 1.



(and Wilson, E. D.), Some Arizona ore deposits; Pt. 2,
Mining districts, Structural control of the ore deposits
at Tombstone, Arizona: Arizona Bur. Mines Bull. 145,
Geol. ser. 12 (Arizona Univ. Bull., v. 9, no. 4), p.
104-110, 3 pls. incl. geol. map, October 1.

19239

(Review of) Geology of the '"Questa' molybdenite deposit,
Taos County, N. Mex., by J. W. Vanderwilt, 1938;
Childs- Aldwinkle mine, Copper Creek, Ariz., by T. H.

Kuhn, 1938; and The Mammoth mining camp area,
Pinal County, Ariz., by Nels P. Peterson, 1938: Econ.
Geology, v. 34, no. 3, p. 347-351, May.

Memorial to Raymond Jackson Leonard (1887-1937): Geol.

Soc. America Proc. 1938, p. 153-155, 1 pl. port.,

May.

1941

Mining geology: Mining and Metallurgy, v. 22, no. 410,
p. 58-64, illus. incl. index map, February.

(with Singewald, Q. D.), Ore deposits in the vicinity of the
London fault, Colorado: U. S. Geol. Survey Bull. 911,
vi, 74 p., illus. incl. index, geol. maps.

1942

Some inter-relations of structure, mineralogy, and as-
sociations with intrusive bodies in ore deposits, in
Newhouse, W. H., ed., Ore deposits as related to
structural features: p. 3-5.

(and Wilson, E. D.), Ore deposits at Tombstone, Arizona,
in Newhouse, W. H., ed., Ore deposits as related to
structural features:

p. 201-203, illus. incl. index map.

1943

(with Calkins, F. C.), Geology and ore deposits of the
Cottonwood-American Fork area, Utah, with sections
on history and production by V. C. Heikes: U. S. Geol.
Survey Prof. Paper 201, x, 152 p., illus. (part in
separate box) incl. index, geol. maps.

1944

Exploration for ore deposits, viewpoint of education and
training (abs.): Econ. Geology, v. 39, no. 1, p. 88,
January-February.

1949

Setting of Arizona in Cordilleran structure (abs.): Geol.
Soc. America Bull., v. 60, no. 12, pt. 2, p. 1877,
December.

1950

A tribute to the early workers in Colorado, in Applied geol-
ogy, a symposium: Colorado School of Mines Quart., v.
45, no. 1B, p. 193-195, January.

Metasomatic alteration along mineralized veins, in Applied
geology, a symposium: Colorado School of Mines Quart.,
v. 45, no. 1B, p. 275-279, January.

(Discussion of alteration and its application to ore search),
in Applied geology, a symposium: Colorado School of
"Mines Quart., v. 45, no. 1B, p. 284 and 342-343,
January.

Memorial to Waldemar Lindgren (1860-1939): Geol. Soc.
America Proc. 1949, p. 177-196, port., June.

1956

Mineralizing solutions that carry and deposit iron and sul-
fur: Mining Engineering, v. 8, p. 1012-1016, October.
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