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MEMORIAL OF GURDON MONTAGUE BUTLER

Jouw W. AwruoNv, Llniaersity oJ Arizona, Tucsom, Ar,izona.

Gurdon Montague Butler, who died February 21, 1961, at the age of
79, more than any man was responsible for the growth and development
of engineering education at the University oI Arizona. Countless ge-
ologists and engineers trained under his guidance will remember Dr.
Butler, many with affection, all with admiration. His impact on Arizona
was great; educator, advisor, administrator, geologist, mining engineer,
civic servant, "Monty" Butler was good at all.

Dr. Butler was born March 26, 188t, in Lake Geneva, Wisconsin. He
earned the E.M. degree in1902 at the Colorado School of Mines, and in
1922 was honored by his alma mater with an honorary D.Sc. for his
achievements in the field of engineering education. Butler was an out-
standing student at Mines and played football there for four years. He
continued on as instructor and rose to the rank of associate professor of
geology and mineralogy, serving aiso as geologist for the Colorado Geo-
logical Survey. During this period he published papers on the economic
geology of several mining areas of Colorado, as well as on the clays of
eastern Colorado. During his tenure on the Mines faculty he originated
and taught the first course in America on what was to be his life-long
enthusiasm-gems.

He left Colorado in 1913 to become associate professor of mining en-
gineering, later professor of geology, in the Oregon Agricultural College.
He was also geologist with the Oregon Bureau of Mines and Geology.

Dr. Butler began, in 1915, his long and distinguished association with
the University of Arizona. In that year he was appointed Dean of the
College of Mines and Engineering, and Professor of Mineralogy and
Petrology. His academic duties varied through the years and he was at
various times also professor of mining engineering and of geology. Through
his influence, geologists of the stature of Frederick Leslie Ransome,
Will iam Morris Davis, M. N. Short, B. S. Butler, and Alexander Stoya-
now taught in the Department of Geology.

He assumed the Directorship of the Arizona Bureau of Mines in 1918.
Butier was largely responsible for the production of the Arizona State
Geological Map through his efforts in arranging l iaison between the U. S.
Geological Survey and the Arizona Bureau of Mines.

Butler's influence as a teacher was great. He had a special capacity,
through the force of his personality, for persuading students to "put out"
in the classroom and in research. This same forceful yet gentle manner
was equally effective in drawing the most from his faculty and the staff of
the Bureau. His own enthusiasm for hard work and getting things done
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rubbed off on hundreds of students and associates over the years.
Because of his abiding interest in improving engineering education,

Butler was one of six original members of the committee, composed of
representatives of the six national engineering societies, set up by the
Engineers Council for Professional Development. He played an impor-
tant part in the movement to raise the caliber of engineering education in
the United States through the accreditation of engineering colleges and
continued his active affiliation with ECPD for many years.

A similar concern for the development of professional standards
brought him to write the first Arizona law on registration of engineers
and architects in 1921. He was a vigorous member of the Arizona State
Board of Technical Registration from 1921 to 1951, and was at one time
president of the National Council of State Boards of Engineering Ex-
aminers. Butler held the first professional engineer registration in
Arizona.

A very strongly developed sense of civic responsibility drove him to
extensive participation in local and state affairs. When Dr. Butler em-
ployed his boundless energy and organizational skill in civic activities he
succeeded in injecting purpose into group endeavors. His habitual work-
day of up to 16 hours made it possible for him to contribute so much. He
was president of the Tucson Chamber of Commerce and a director for
many years. He served on the boards of the Tucson YMCA and the
local council of Boy Scouts of America, was chairman of Tucson's first
planning commission and was largely instrumental in drafting the city's
first zoning ordinance and getting it passed. A 33rd degree Mason and a
Shriner, he was a Grand Master of the Grand Lodge of Arizona. Butler
was also active in Rotary and served as governor of the 43rd Rotary dis-
t  r ic  t .

Dr. Butler had complete charge of engineering war work and training
of military personnel on the University oI Arizona" campus during two
World Wars. His work load was so heavy during the second World War
that his health was impaired.

His professional affiliations and memberships in honorary societies
were many. Dr. Butler was a fellow of the Mineralogical Society of
America, the Geological Society of America, and the American Associa-
tion for the Advancement of Science. He was a member of the American
Institute of Mining and Metallurgical Engineers, the Mining and Metal-
lurgical Society, the Society for Engineeqing Education, The American
Association of Engineers, and was elected honorary member of the
American Institute of Architects for "-distinguished service to the
professiql-".

His scholastic affiliations included membership in Tau Beta Pi, Phi
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Kappa Phi, Sigma Xi, and Theta Tau; his social fraternity was Phi
Gamma Delta.

During his many years as an administrator, the amount of t ime he
could devote to research was limited. He did, however, publish a number
of papers during those years and was active in mineralogy and gem-
ology. He built up an excellent private collection of precious and lesser
gems in which he took great delight and pride. He was a shrewd man, in-
deed, when it came to evaluating gems; he was never more deiighted
than when he saw the expression of the unsuspecting person into whose
hands he dropped a diamond that "would choke a horse."

Probably his best known published work was his excellent "Handbook
of Mineralogy, Blowpipe Analysis and Geometrical Crystallography,"
which has been widely used over the years since its publication in 1918.
It is still to be found on the bookshelves of many mineralogists.

Throughout his career Dr. Butler was a trim, vigorous man. His early
interest and exceilence in footbali reasserted itself while he was Dean of
the College of Mines and Engineering at Arizona. When the University
failed to sponsor a football team in 1918, a University football club was
organized and Butler played once again. He bore scars of these wild en-
counters with students on the rocky Arizona desert to the end of his
days. He was proud of them and maintained that football playing was
one of the most important aspects of his education because it had de-
veloped his aggressiveness and self-confidence.

As a gesture of esteem and friendship, Carl Lausen named one of the
sulfates he described from the United Verde mine at Jerome butlerite.l
Another associate, Eldred D. Wilson, geologist with the Arizona Bureau
of Mines, named a previously undescribed mountain range on the Camino
del Diablo in southern Yuma County, Arizona, the Butler mountains.
Monty felt very honored by these namesakes, but seemed to favor
butlerite over the Butler mountains, perhaps because it is less forbidding.

When, in 1940, the Coilege of Mines and Engineering of the University
of Arizona was divided into two colleges, Dr. Butler became Dean of the
College of Engineering but retained an active interest in the Mines
College. At this time he also relinquished the Directorship of the Arizona
Bureau of Mines. He retired from the Deanship in 1951 and from active
teaching in 1954, at which time he moved to California.

At the time of his retirement Dr. Butler said that "the most satisfying
aspect of my professional career has been the opportunity to offer advice
and to teach several thousand fine young engineers." The effectiveness of

1 Lausen, Carl (1928), Hydrous sulphates formed under fumerolic conditions at the

United Verde mine (Jerome, Arizona). Am. Mineral.,13,203-229.
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his "source of satisfaction" is measured by the successes of his many
former students.

Monty Butler was a man of somewhat stern visage. He had an air, a
manner about him that was noted by all who came in contact with him.
But he was a kindly man who chose to remember only the good his stu-
dents and associates did, never their sins. r{e was a man who, in exercis-
ing his exceptional talents to foster the education of others, and in build-
ing a distinguished record in this field, deliberately chose to relegate his
own scientif ic career to a place of secondary importance.

Dr. Butler is survived by his widow, a son, Gurdon, and a daughter,
Enid (Mrs. Thomas Helvey), ali of California.
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MEMORIAL OF HUGH RICHARD GAULT

Gu\rNan Kutr,onuo, Geo phy sic al Labor ator y, C arnegie I ns titut'i.on of
Washington, Washi.ngton, D. C.

Hugh Richard Gault was born in Chicago, I l l inois, on February 7 , 1915.
He received his early education at Belding Grammar School, Chicago;
Ravinia Grammar School, Ravinia; and Deerfield-Schields High School,
Highland Park, I l l inois. In September 1932 he was enrolled as an Edward
Rector Scholar at DePauw University. The Department of Geology at
DePauw at this time consisted of one man, Professor E. R. Smith.
"Rock" Smith made a geologist and a scientist out of Dick Gault and in-
sti l led in him high academic standards and a questioning mind, not only
in geology, but also in related fields.

Dick received his Bachelor of Arts degree in geology from DePauw
University in June 1936. From 1936 to 1938 he was a graduate student at
the University of Missouri and he received his Master of Arts degree in
geology in June 1938. During these two years he served as Graduate
Assistant in Geology at the University of Missouri from 1936 to 1938 and
at Central College from 1937 to 1938. The followingyear he devoted to
graduate study at the Pennsylvania State College, where he also served
as Graduate Assistant in Geology (1938-1939). The summers he spent
working: in 1935 in the Black Hil ls, South Dakota, with a field party
from the State University of Iowa, and in 1936 and 1937 as a Junior
Highway Engineer with the Illinois Highway Department.

fn September 1939 Dick entered the Johns Hopkins University. Dur-
ing his studies there he served as Graduate Assistant in Geology from
1939 to 1941. During the summers of 1940 and l94l he worked in
Alabama, in cooperation with the Alabama Geological Survey. Dick was
particularly interested in the Pinckneyville quartz-diorite complex of
eastern Alabama and performed a detailed study and systematic petro-
graphic sampling of the area. Based upon field observations and thin-
section petrofabric analyses, he showed that the Pinckneyvil le complex is
a syntectonic intrusion. He also demonstrated that the igneous and
metamorphic characteristics which he found the quartz-diorite to possess
are due to the internal forces of magmatic flow and the external forces of
folding. On this study, compiled under the title "The petrography,
structures, and petrofabrics of the Pinckneyville quartz-diorite complex
of eastern Alabama," Dick was awarded the degree of Doctor of Phi-
losophy at the Johns Hopkins University in the spring oI 1942.

Immediately upon completing requirements for his doctorate he
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entered on duty with the Aiaskan Branch of the U. S. Geological Survey
on May l, 1942. During the following three years all summers and one
winter were spent in Alaska. Here unler most difficult field conditions,
with what today would be considered almost primitive logistic support,
he performed the most thorough and scientif ic examinations yet made in
the area. In the Wrangell district of southeastern Alaska he studied ex-
tensively explosion breccias and lead-zinc deposits in the Groundhog and
Glacier Basins. During the winter oI 1942-43, in company with Dr.
Clyde Wahrhaftig, he mapped and interpreted the complex geology of
the Salt Chuck copper-palladium mine, Prince of Wales Island.

In 1945, when the Trace Element Investigation studies of the U. S.
Geological Survey became active in Alaska, he was placed in charge of
this program, primarily engaged in studies in eastern Seward Peninsula.

On February I, 1946, Dick began his teaching career by joining the
staff of the Department of Geology of Lehigh University as an Assistant
Professor. He rapidly rose to Associate Professor, Professor, and finally,
in 1959, Head of the Department.

During the academic year 1953-1954 Dick was granted leave of ab-
sence from his university duties in order to accept the position of Ex-
ecutive Secretary, Division of Earth Sciences of the National Research
Council in Washington, D. C. Here he was responsible for the normal
operation of administrative duties and for conducting the business of
eighteen advisory and technical committees. The sharp increase in re-
search in the earth sciences in the post-World War II period created
problems in communication and storage of the enormous amounts of new
data resulting from these investigations. In order to discuss these prob-
Iems and eventually solve them Dick organized and conducted on May 1,
1954, a conference on "Problems of Communication and Storage of In-
formation in the Earth Sciences," which was this division's annual con-
ference for that year.

During his stay in Washington Dick, in addition to efficiently carrying
out his duties at the National Research Council, also found time to stay
in ciose touch with the geological research laboratories in the area. He
kept himself informed about the most recent developments and even at
times spent nights and weekends to familiarize himself with and to per-
form new laboratory techniques. After returning to Lehigh in the summer
of 1954 he remained in contact with the research developments in Wash-
ington. He was particularly interested in research on ore deposits and in
the following years made frequent visits to work on sulfide projects with
us at the Geophysical Laboratory. In 1960 his enthusiasm for this kind of
research was rewarded in the form of a grant from the Research Corpora-
tion enabling him to equip a laboratory for sulfide-type research at
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Lehigh. Dick did considerable work on the ternary Pb-S-Se system and
was planning to carry his studies into the complicated quaternary
Pb-Bi-S-Se system when he became il l  in the late spring of 1961.

At Lehigh Dick was tireless in his efforts to improve teaching methods
and to give the students a broad background in the sciences. In the re-
organization of the Department of Geology he eagerly sought to draw
geology closer to the basic sciences by requiring the students to take
additional courses in these fields and by moclifying existing geology
courses with a view to modern concepts of physics and chemistry. Dick
also was tireless in his work to provide better laboratory facilities and
equipment both for the staff and for the students. Several well-equipped
laboratories now bustling with activity testify to the success of his
efforts.

At Lehigh University Dick served on numerous committees, including
that of Educational Policy, and on the Executive Committee of the
Graduate School. The results of his labors on these committees have left
lasting marks on the University.

In his busy schedule Dick also found time to consult for many of the
Lehigh Valley limestone consumers. By adding the results of his exten-
sive stratigraphic and structural studies of local limestones to his pro-
found knowledge of the geochemistry of such rocks, Dick was of great
help to numerous local cement manufacturers and to the Bethlehem
Steel Co. Dick realized the importance of geological knowledge to the
cement industry and sponsored evening courses designed for this explicit
purpose.

Dick Gault was a fellow of the Mineralogical Society of America and
of the Geological Society of America. He was a member of the Society of
Economic Geologists, the Geochemical Society, the American Geo-
physical Union, the American Institute of Mining, Metallurgical and
Petroleum Engineers, the Geological Society of Finland, the Pennsyl-
vania Academy of Science, the National Association of Geology Teach-
ers, the Lehigh Chapter of the Society of the Sigma Xi, and of the Geo-
Iogical Society of Washington. As a fellow or member of these profes-
sional societies Dick devoted much effort and time to committee, secre-
tarial, and editorial work. He served on the Committee on Publications
of the Society of Economic Geologists. The American Geophysical
Union appointed him editor of the Section of Volcanology for a term of
several years, and he was elected Secretary of the Section of Tectono-
physics for the 1958-61 period. He was a former chairman of the Lehigh
Valley section of the American Institute of Mining, Metallurgical and
Petroleum Engineers and for several years served as representative of the
Geological Society of America on the Committee on Government Rela-
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t ions of the American Geological Institute. Aithough he was not an
official member of the Geochemical Society's Standard Committee, it
was through his efforts that a dolomite sample was obtained and is now
being processed into a rock standard.

Dick Gault entered college during the height of the depression years
and literally worked his way through to his doctorate. In the words of his
brother Donald: "His was not an easy way. There were many times when
he did without meals. Dick claimed recently that this was good for him.
Adversity and humility are often partners." This humility, which is such
a desirable trait to the scientific mind, but unfortunately rarely found,
was one of Dick's strong characteristics throuehout his career as a
scientist and scholar.

At the height of his career he fell the victim of cancer and died on

July 5, 1961, in St. Luke's Hospital at Fountain Hil l, Pennsylvania. He is
survived by his wife, Annebelle; their two children, Nan Brannan and
Hugh Richard, Jr.; his parents, Mr. Frank Leonard Gault of Richmond,
Il l inois, and Mrs. A. B. Gault of Marengo, Il l inois; and his younger
brother, Donald E. Gault of Los Altos, California.

With his death the field of geology has suffered the loss of an outstand-
ing, versati le, and productive scientist and scholar.
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MEMORIAL OF ESPER SIGNIUS LARSEN, JN.

C. S. Hunr-nur, Jn., Haraaril LIn'iaersity, Cambridge, Massachusetts.

Esper Signius Larsen, Jr. died at his home in Washington, D. C' on

March 8, 1961. He had been in poor health for several years. The Min-

eralogical Society of America has lost one of its most distinguished fellows

and productive investigators and one who will be always remembered

with devotion by his colleagues and former students.
Larsen was born at Astoria, Oregon, March 14, 1879. His father had

shortly before come to the United States from Bornholm, Denmark and

was the first Danish Consul to be stationed in Portland, Oregon. Larsen

attended public high school in Portland from which he was graduated in

1898. At this point his education was interrupted, and he spent the fol-

Iowing four years working in a wholesale grocery in Portland to accumu-

Iate enough money to continue his studies. In 1902 he enrolled at the

University of California with the intention of studying mining engineer-
ing. There, under the influence of A. C. Lawson and A. S. Eakle, he de-

veloped a lasting interest in mineralogy and petrology and abandoned his

earlier thoughts of a career in mining. He received his bachelor's degree

from California in 1906 and remained there the following year as an in-

structor. He returned for the academic year 1915-16 as acting professor

of geology and in 1918 received his Ph.D. degree.
After leaving the University of California, Larsen's first professional

job was as assistant petrographer at the Geophysical Laboratory. F. E.

Wright had the year before been appointed petrographer, and the two

men worked together to their mutual advantage. The work on Quartz as a

Geologic Thermometer was done during Larsen's two years at the Labo-

ratory, and the results were published in 1909 under their joint author-

ship. This paper was the first systematic attempt to establish criteria for

determining temperatures within the earth and still stands as a monu-

mental contribution to American mineralogy.
In 1909 Larsen joined the United States Geological Survey; f irst as

Assistant Geologist, 1909-1914; then Geologist, 1914-1918; and finally in

charge of the petrology section, I9l8-t923. While at the Geophysical
Laboratory, Larsen learned from Wright how to study minerals by the

immersion method. He was fascinated by the procedure which enabled

one, with the use ol a polaizing microscope, to determine the optical

properties of a tiny mineral grain which would uniquely charactetize it.

When he joined the Geological Survey this method was thoroughly

familiar to him. and he became its foremost advocate in the United
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States. At that t ime the published optical data on minerals were meager,
and Larsen set himself the task of measuring the optical constants on all
the authenticated minerals available. To do this was a difficult assign-
ment extending over many years and involving determinations on over
600 minerals. It was, nevertheless, rewarding and in I92I the data were
published in a bulletin of the U. S. Geological Survey entitled The M,icro-
scopic Determination of the l{on-opaque Minerals. This work, and the
second edition in 1934 compiled with the aid of Harry Berman, is known
and used by every student of mineralogy in the world. Its systematic l ist-
ing of optical properties of minerals has made the petrographic micro-
scope an indispensable tool in precise mineral identification.

After joining the United States Geological Survey, Professor Larsen
spent nearly every summer in the field for the next 40 years. His field
work while on the Survey centered about a study of the San Juan region
of Colorado and New Mexico, one of the world's greatest masses of
volcarric rocks. Whitman Cross had been working on the geology of this
area for f ifteen years when he was joined by Larsen in 1909. Until 1930,
except for three years spent in a search for tungsten and molybdenum
during World War I, Larsen returned for at least a part of each summer
to his beloved San Juans. Many men had a part in this work but in addi-
tion to Cross, Clarence S. Ross was his chief associate. A lasting friendship
and mutual respect grew up between the two men and on the occasion of
the presentation of the Roebling medal to Larsen, Ross said, "We have
worked together in the laboratory with microscope by microscope. . . .
We have eaten camp fare together, traveled the mountain trails together,
slept under the stars together. . . . We have traced lava flows and mapped
boundaries together; in the laboratory or by the campfire we have had
many discussions, some of them heated, but all of them friendly."

The investigations in the San Juan region resulted in a long series of
papers, culminating in a United States Geological Survey Professional
Paper on The Geology and. Petrology of the San Juan Region of South-
western Col,orado, This monograph was Larsen's last major publication; it
appeared in 1956, forty-seven years after he began his work in the area.

After joining the Harvard faculty in 1923 as Professor of Petrography,
Larsen continued his work that he initiated with the Geological Survey
and also embarked upon new projects. The first, beginning in 1930, was a
systematic study of the complex batholith of Southern California. These
rocks were not entirely new to him, for in 1906, as assistant to W. C.
Mendenhall, he had been introduced to the area. Here, with graduate
student assistants, field studies continued for several seasons and the
Iaboratory work for many years. Several Ph.D. dissertations, one of
which was the writer's, resulted. The accumulative results of the study
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were published by Larsen in 1948 as Memoir 29 ol the Geological Society

of America.
In 1933, supported by a grant from the Shaler Memorial fund of

Harvard University, Larsen began his last major f ield project, a study of

the igneous rocks of the Highwood Mountains and surrounding areas of

Montana. This was Larsen's greatest training ground of students. In-

stead of being assisted by them, it was he that assisted the students in

their mapping, their interpretations and their reports. Had he had fewer

"assistants" the work might have been speeded considerably. Neverthe-

Iess, as the master coordinator, Larsen gathered together the results of

these individual studies and in 1940 incorporated them with his own ob-

servations into the publication, Petrographic Prov'ince o.f Central Montana.

The last decade before his retirement from Harvard, Larsen became

interested in the measurement of geologic time, and over a third of his

publications from then on dealt with this problem. Although he had long

been interested in the subject, his active participation began while de-

termining the rare elements in the rocks of the Southern California batho-

lith in which he found that the radioactivity was concentrated in the zir-

con and a few other rarcr accessory minerals. Would it be possible, he

questioned, to separate the zircon, determine its radioactivity by the

measurement of alpha emanations and iLs content of radiogenic lead by

spectroscopic means? If this could be done and a lead-uranium ratio ob-

tained, the age of the rock could be determined. Aided by a generous

grant from the Geological Society of America and after ten years of care-

ful, painstaking and often frustrating work on the part of Larsen and

several assistants, this supposition was confirmed. 
'Ihe Larsen method' is

today one of the standard procedures of age determination.
Larsen was recognized as a world master in descriptive and theoretical

petroiogy. On the occasion of the presentation of the Penrose medal to

Larsen, Ward Smith said

,,As a geologist, Larsen has splendicl abitity as a field observer to combine with his talent

for precise work in the laboratory consequenlly, Larsen's descriptions of rocks are un-

surpassecl ior completeness and accuracy . . AII who turn their attention to questions

of petrographic provinces, of the nature of magmas, of the evolution of the igneous rocks,

will find in Larsen,s publications both solid evidence and persuasive, logical analysis."

In 1950 N. L. Bowen in his paper The Making oJ a Magmalzsl writes,

"I{e probably scorns a label, preferring to be regarded as one who keeps an open mind,

as indeed he is (Larsen, 1950), but it is no great distortion of the truth to say that Professor

Larsen is a magmatist. He .lvould not, at least, regard this designation as a term of con-

tempt, nor should he, for he acquired magmatist views as a resuit of long years of arduous

fielcl stuclies in difficult but rewarding terranes and of equally arduous investigation of

materials and collation of facts sleaned in the field."
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After reading Larsen's publications it is diff icult not to agree with
Bowen that Larsen was a magmatist. And yet in his last few years of
formal teaching he gave evidence from his own field work that all
"igneous" rocks may not have been formed in the same way and that
granitization may have been responsible for some of them. His was not a
closed mind; he insisted that for traditional thoughts and ideas to be ac-
ceptable they must be able to withstand the searching scrutiny of the
advancing science.

He was also eager to try new techniques. H. W. Fairbairn wrote in the
Larsen Festschrift

"rt is a pleasure to acknowledge Professor Larsen's part in the development of the petro-
fabric background which has led to this paper. rt was his scholarly interest in this field,
then (1930) virtually unknown outside Austria and Germany, which first made me aware
of its possibilities. Although not his own special interest, his encouragement at that time
of this new work has in no small measure been responsible for my own continued interest
rn l t . - '

Although Larsen's more lengthy publications, reflecting his l i felong de-
votion to field work, dealt with descriptive and interpretative petrology,
his bibliography shows his keen interest in descriptive mineralogy. He
was author or co-author of papers describing 24 new mineral species.
Seven new minerals resulted alone from his study of the phosphate nod-
ules from Fairfield, Utah. He had a keen eye for the unusual mineral
whether in an igneous rock or a crust on a dry lake, and his collecting bag
at the end of the day usually carried at least one such mineral brouqht
into camp for more careful examination.

By the standards of the Harvard undergraduate professor Larsen was
not a good lecturer but at the same time he was one of Harvard's great
teachers. He was never too busy to interrupt his work to talk with stu-
dents about their professional and personal problems. In the introduction
to the Larsen FestschriJt in 1950 J. C. Rabbitt wrote,

"As a teacher Professor Larsen's methods resulted above all in well trained students. He
insisted on the proper balance in field and laboratory work, and he exemplified this in
his own scientific career. He had infinite patience with all of his students, the brilliant and
the mediocre, the hard worker and the loafer. . . . rt u-as a privilege to the student to
have those individual discussions with him in which his vast knowledge was made so readily
available. Nor were these discussions ever on the plane of expert and tyro; rather, they
were on a plane of mutual seeking of geologic truth. The student's ideas, ill-conceived as
they often were, were considered with respect and thus mutual confidence was attained.
rn formal lectures, in the field, during demonstrations at the microscope, in informal talks
in his office, at the luncheon table, or in his home. this reiationshio alwavs held. . . . rn
all this there was a complete lack of professorial auihoritarianism and orthodoxy and yet
there was no doubt as to who was the ieader but it was a leadership which was not based on
affectations, histrionics, or a need to uphold a dignity which everyone took for granted."
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Probably few professors at Harvard or elsewhere have had the de-

served reputation for absentmindedness as Larsen. It was as much a part

of him as his gentleness, thoughtfulness and kindness. Such things as

reprimanding the wrong student, smoking another man's pipe, taking a

*io.rg coat at the Faculty Club, boarding the wrong bus at Harvard

Square, setting fire to kitchen matches in his pocket during a lecture, or

losing his wedding ring were almost daily occurrences. Each of his stu-

dents had his own favorite "Larsen story," oft repeated but never in

derision. The story arising from an episode the student had observed at

first hand, seemed with each telling to give him a feeling of closer friend-

ship for and greater understanding of "The Professor."

Seve.ul years after going to Harvard Larsen's eyesight began to fail;

he was told that he had cataracts on both eyes and that he would pro-

gressively lose his sight. This was a severe blow to a man so devoted to

his work and for the practice of which the microscope was such an im-

portant tool. AII that knew him at that time will remember his carrying a

iarge magnifying glass which he used for reading; they will also remember

that there was never a word of complaint or of seif-pity. In fact many of

his associates never knew of this cloud that was hanging over him. How-

ever, through treatment the cataracts not only became arrested, but his

vision improved. The magnifying glass was discarded and microscopic

work continued for the rest of his active career. The accompanying

photograph on page 456 of Larsen at his microscope shows him in his most

characteristic pose.
Larsen never took a vacation in the ordinary sense. When told he

should take a vacation his reply was "I have two a year' In the summer I

have a vacation from teaching and laboratory and in the winter I have a

vacation from field work." In 1948, he attended the International Geo-

logical Congress in England. It was the only time he left the North

American continent and this was done under protest and at the insistence

of Mrs. Larsen. His one diversion and relaxation while at Harvard was

found in his small f lower garden at his home.in Belmont, Massachusetts'

Here he raised spring and fall flowers, but he took greatest pride in his

tuberous begonias which he delighted in giving to his friends'

On his retirement from Harvard in 1949 Larsen retul'qed to Washing-

ton, D. C. To him it was going home and back to the frieiids he had made

in his early days at the Geophysical Laboratory and Geological Survey'

These friends received him warmly, and he became a consultant to the

Geochemistry and Petrology Branch of the U. S. Geological Survey' He

thus had opportunity not only to continue his research but in a broad

sense his teaching as weil. There in collaboration with new and younger

colleagues, several of whom were his former students, he remained
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active unti l 1958 when poor health forced his complete']retirement.
In 1910 Larsen married Eva Audrey Smith, daughter of Sylvester

Clark Smith, of Bakersvil le, California, U. S. Representative from Kern

County. For over fifty years Mrs. Larsen watched lovingly over her

scientist husband, sharing in his successes and bereavements, at t imes
annoyed by his absentmindedness but always subordinating her desires to
his. To their union were born two sons, the elder, Clark Smith Larsen,
died prematurely at the age of 36. Professor Larsen is survived by his

widow and younger son, Esper Signius Larsen 3rd,1 who, in the footsteps
of his father, is a petrographer with the U. S. Geological Survey.

Professor Larsen's Iearned societies included The National Academy of

Sciences, the American Academy of Arts and Sciences, the American
Institute of Mining, Metallurgical and Petroleum Engineers, The Geo-
logical Society of America, The Mineralogical Society of America (a

charter fellow and president in 1928), Society of Economic Geologists,
Mineralogical Society of Great Britain and the Geological Society of
London. He received the highest honors that can be awarded by Amer-
ican mineralogists and geologists: the Roebling medal of the Mineral-
ogical Society of America" in l94l and the Penrose Medal of the Geo-
logical Society of America in 1953. In 1950 in Washington, D. C. a
volume of Studies in Petrology and, M'ineralogy (Am. Mineral., 35' 619-

958, 1950) dedicated to Professor Larsen was presented to him. From

this Festschrzp he derived greater personal satisfaction than from his

other honors for over half of the scientif ic papers it contained were
written by his former students.

The basis that future generations will have for the appraisal of the life

work of Esper Larsen is his 130 published papers. This record is impres-
sive but a contribution equally important is not in the printed record, it
iives on in the several generations of men and women who were his stu-
dents at Harvard and Radclif ie. Many of these students, now eminent in

their own right, are professors in leading universit ies throughout the
world and are passing on to their students a l itt le of the scientif ic prowess,

the methodology and the human kindliness that was Larsen.
Brst rocnapgv

A bibliography of 107 titles covering the years 1909 to 1948 was published inthe American

M,ineralogist,35,954, 1948. A list of later publications is given below.

1949

Memorial of Alfred Church Lane. Am. Mineral.,34,249-252.
(with N B. Keevil and H. C. Harrison) Preliminary report on determining the age of rocks

r Esper Signius Larsen 3d died on October 6, 1961, see p. 461.
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by the lead-uranium ratio of zircon, apatite, and sphene from the rocks using alpha
counting and spectrographic methods. Nat. Researeh Council, Dil. Geol Geog.,Rpt
Comm. Measurement Time, 1947,1948, Exhibit 8.27-28

'Ihe 
relation between earth movements and volcanism in the San Juan Mountains of
Colorado. Am. Geophys Union, Trans.,30, 862-866.

1950

(with W. M. Draisin) Composition of the minerals in the rocks of the southern California
batholith. Internat. Geol. Cong., 1Bth, Greot Britoin, Rpt. pL.2,66-79.

195 1

Memoriai to Kirk Bryan. Geol. Soc Am., Proc.,1950,9746.
Batholiths and associated rocks of Corona, Elsinore, and San Luis Rey quadrangles,

southern Calilornia. Geol. Soc. Am., Mem 29.
Crystalline rocks of the Corona, Elsinore, and San Luis Rey quadrangles, southern Cali-

fornia. Cal,iJ. Dit:. Mines Bull. 159,7-50.
(with R. Meyrowitz) Immersion liquids of high refractive index. Am. Mineral,.,36,746-

750.

1952
(with M. H. l.letcher and E. A. Cisney) Strontian apatite (Mont.): Arn. Mineral,.,37, 656-

658.
(with N. B. Keevil and H. C. Harrison) Methods for determining the age of igneous rocks

using the accessory rninerals. Geol. Soc. Am., 8u11,.,63, 1045-1052.

1953

(with C. L. Waring and J. Berman) Zoned, zircon from Oklahoma. Am. Minerol., 38,
I  1 18-1 125.

Acceptance of the Penrose Nledal. Geol. Soc. Am., Pr0c.,7953,55-56.

1954

The batholith of southern California (and Mexico), Pt.3 in Chap. 7 Geology of southern
California: Calif . Dit,. Mines, Bull. l7O,25-30.

(with G. Phair) The distribution of uranium and thorium in the igneous rocks: an H
Faul, ed, Nuclear Geology, John lViley and Sons, New York, 75-89.

1955

(with G. R. Tilton and others) Isotopic composition and distribution of lead, uranium,
and thor ium in a Precambrian grani te (Ontar io) .  Geol .  Soc.  Am ,8u11.,66,1131-1148.

1956

(with G. Phair and others) Uranium in magmatic difierentiation: i,n tJnited Nations,
Geology of uranium and thorium. Internat. ConJ PeaceJul. Uses Atomic Energy,
Genera, Artg. 1955, Proc.,6,24U247, revised, in U S. Geol Suraey, ProJ. Paper 3O0,
65-74.

(with C. W. Cross) Geology and petrology of the San Juan region, southwestern Colorado.
U. S. Geol. Suraey, ProJ. Paper 258,7-3O3.

(with P. M. Hurley and D. Gottfried) Comparison of radiogenic helium and lead in zircon:
Geochi.m. Cosmochim. A cta, 9. 98-102.
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1958

(with R, G. Schmidt) A reconnaissance of the Idaho batholith and comparisorl with the

southern California batholith. U. S. Geol. Sunsey, BuIl. 1070-A' 1-33.

(with D. Gottfried and others) Lead-alpha ages of the Mesozoic batholiths of western

North America. U. S. Geol. Suney, BulI. 1070-8, 35-62.
Charles Whitman Cross, 1854-1949. Natl. Acad'. Sci., Biog. Men.,32, l0A-I12.

(with D. Gottfried and M. Molloy) Distribution of uranium in the volcanic rocks of the

$an Juan Mountains, south-wester! Colorado, i,n rJmted Nations, Survey of raw

material resources. Internat. ConJ. PeaceJu!' IJses Atomic Enugy, Zil, Geneaa, Proc.,2,

509-514.
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MEMORIAL OF ESPER SIGNIUS LARSEN, 3N

W. T. PBcona, t/. S. Geological Suraey, Washington 25, D. C.

Esper Signius Larsen, 3d died suddenly at his home in Bethesda,
Maryland of a coronary failure, on October 6, 1961, just a few days short
of his forty-ninth birthday. Throughout his professional career Dr. Larsen
actively participated in basic research in the fields of mineralogy,
petrography and geochemistry. He became a distinguished scientist-
administrator in the U. S. Geological Survey.

He was born in Los Angeles, California, on October 10, 1912, the son of
Eva (Smith) Larsen and Esper Signius Larsen, Jr. At the time of his
birth, his father was a young geologist on the staff of the U. S. Geological
Survey. His early years were spent in Washington, D. C., and later in
Belmont, Massachusetts, where the family made its home as a result of
his father's appointment as Professor of Petrography at Harvard Uni-
versity. He entered Harvard University in 1930 and received his B.S. in
1934, his M.A. in 1935 and his Ph.D. in 1940. Early in college he decided
to pursue a career in physical sciences and therefore took several ad-
vanced courses in mathematics, chemistry, physics and geology. While in
graduate school he served for three years (1937-40) as Professor L. C.
Graton's assistant in ore microscopy. During this time also he contrib-
uted to research investigations on the mineralogy of the Tertiary vol-
canic rocks of the San Juan Region, Colorado. As his doctoral disserta-
tion he chose to investigate the mineralogy and paragenesis of the com-
plex suite of phosphate minerals from Fairfield, Utah. Many of the speci-
mens for this investigation were provided by Arthur Montgomery.

In,1941-42 he served as Petrographer at the Saranac Laboratory for
the study of tuberculosis in association with Dr. LeRoy Gardner. His
principal inquiry was to study the nature and identity of minerals caus-
ing silicosis and asbestosis in industrial and prepared dusts and in au-
topsy materials. His research was cut short because of curtailment in re-
search funds at the laboratory, although his preliminary work indicated
that the fibrous and splintery habit of certain minerals might prove to be
important factors in pneumoconiosis.

In 1942 he joined the U. S. Geological Survey in Washington, D. C.,
and remained a member of that organization until his death. His first
work involved preparation of classified terrain and engineering geology
intelligence reports for the U. S. Corps of Engineers. This unit of the
Geological Survey became increasingly important during World War II
in preparing classified reports and maps for use of military forces. In




















