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JOHN ADAM FLEMING
January 28,1877-July 29, 1956

BY MERLE A. TUVE

OHN ADAM FLEMING, who devoted his life to the study of ter-
J restrial magnetism and atmospheric electricity (perhaps the
most elusive of earth sciences), passed away quietly in San
Mateo, California, on July 29, 1956. A resident of Chevy Chase,
Maryland, for more than forty years, he was the retired Direc-
tor of the Department of Terrestrial Magnetism, Carnegie In-
stitution of Washington, where he had served forty-two years
before his retirement in 1946.

Dr. Fleming was born in Cincinnati, Ohio, January 28,
1877, the son of Americus Vespucius Fleming and Katherine
Barbara (Ritzmann) Fleming. He was married twice, first to
Henrietta Catherine Barbara Ratjen on June 17, 1903, at
Lawrenceburg, Indiana, and after her death in 1912 he married
her sister, Carolyn Ratjen, in 1913.

He attended the University of Cincinnati during 1895-1899,
majoring in civil engineering and chemistry, and received his
B.S. degree in Civil Engineering “with highest distinction.”
The honorary degree of D.Sc. was conferred on him by the
University of Cincinnati in 1933 and by Dartmouth College in
1934.

After graduating from the University of Cincinnati he was
employed as Assistant Engineer for the complete redesigning
of the Convention Building for the Sanderbund Society at
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Cincinnati. His next position was with the U.S. Coast and
Geodetic Survey, Washington, D.C., where he worked from
1899 to 1903. He resigned from the Survey to go into busi-
ness in 1903-1904 as partner and superintendent of the Vulcan
Copper Works in Cincinnati, designing special chemical appara-
tus for continuous distillation and manufacture of refined chem-
ical products. For some time he was a building contractor with
his brother.

His scientific work was resumed in 1904, and he was em-
ployed during 1904-1910 on a part-time basis as a Magnetician
of the Department of Terrestrial Magnetism (DTM) of the
Carnegie Institution of Washington (CIW), and as a Magnetic
Observer of the U.S. Coast and Geodetic Survey (CGS). He
gave up his part-time post with the CGS in 1910 to accept full-
time employment with the DTM.

While with the CGS he was in charge of the construction of
their Cheltenham Magnetic Observatory (now the Fredericks-
burg Magnetic Observatory) and he developed and designed
nonmagnetic observatory buildings for them, including the
above-ground type of constant temperature observatory, adopted
for magnetic observatories of that Survey, at Cheltenham
(Maryland), Sitka (Alaska), and Honolulu (Hawaii). He
also took part in the magnetic survey of the United States, Ha-
waii, and Alaska by the CGS and in the reductions and com-
pilations of magnetic data.

Dr. Fleming’s main personal scientific geomagnetic research
included cosmic relations of geomagnetism, particularly as re-
gards diurnal variations and solar conditions, studies of the
isoporic foci and their shifts with time, and the detailed study
of accumulated magnetic world data during 1903-1945 in the
discussion for and preparation of world magnetic charts for the
epoch 1942. 5.

He was an indefatigable worker and a prolific writer, as
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evidenced by his extensive bibliography. His work was his life
and his hobby, and he possessed great skill in judging the future
capabilities of the young men he chose as his associates. His
influence was significant upon the lives of many of his scientific
colleagues both in this country and abroad, and he was so self-
effacing that only those who knew and worked with him could
properly assess and testify to what he did for geophysics in the
United States and in the world at large.

As a Director, he possessed several unusual gifts. He made
each staff member who brought in a scientific paper feel that
his work, however small, was appreciated, provided it had re-
sulted from studious and persistent effort. When a man made a
discovery, Fleming would praise him, but usually warn him not
to overestimate the importance of the effort. In this simple and
effective way he was able to encourage his workers, whether
they were in difficulty or getting along very well. He was highly
demanding, some thought almost unreasonably so, in insisting
that all work must be clearly written up and presented, with
all necessary hyphens in place, and with neatly arranged head-
ings for tables and titles for figures. He won all the battles with
his staff about format and presentation of scientific material.
Since he was Assistant Editor and subsequently Editor of the
Journal of Terrestrial Magnetism and Atmospheric Electricity
(now Journal of Geophysical Research) from 1899 to 1948 and
Editor of the Transactions of the American Geophysical Union
until 1947, he probably won almost all similar battles with
scientists the world over whose work he had the pleasure of
editing.

Dr. Fleming took a major part in organizing and planning
the magnetic and electric surveys of the earth after 1900. In the
early years of this century there were few magnetic measurements
on land, and the oceans were largely an open gap, insofar as
man’s description of this aspect of his environment was con-
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cerned. The existing standards for the accuracy and intercom-
parability of observations were defective. It was largely through
the driving force, initiative, and capacity of Fleming that so
many of these deficiencies were removed. He designed and con-
structed new and improved instruments for use on land and
especially at sea. Under his direction more than fifty major land
magnetic-survey expeditions to all continents and three cruises
of the Galilee and seven of the nonmagnetic ship Carnegie took
place with immense practical as well as scientific benefits to
mankind. His men participated in various polar expeditions of
others, even to the extent of travel by zeppelin and submarine.
He also directed what was probably then the most extensive
program in physical and biological oceanography during the
first quarter of the present century, especially in connection
with the cruises of the Carnegie. Among a few of the major
contributions were the greatly improved description of the geo-
magnetic field, the first isomagnetic world charts designating the
major patterns of magnetic secular change, and the discovery
of the diurnal variation on universal time of the atmospheric
potential gradient.

Under Fleming, the DTM’s observatory programs in geo-
magnetism, earth currents, ionosphere, cosmic rays, meteorol-
ogy, atmospheric electricity, and solar physics were initiated and
essentially completed. These programs resulted in noteworthy
contributions to solar and terrestrial physics. Important pioneer-
ing laboratory programs were created in nuclear physics and bio-
physics. In all of these Fleming contributed his help and en-
thusiasm, though he did not participate much directly in the
associated research activities.

He designed the DTM’s Huancayo Magnetic Observatory in
Huancayo, Peru (11,000 feet above sea level on the geomagnetic
equator), selected its site, supervised its construction in 1919,
and organized its activities. Solar and lunar magnetic variations
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nearly three times as intense as observed elsewhere were dis-
covered here. In 1947 the CIW transferred ownership of this
observatory to the Department of Foreign Affairs of the Peru-
vian government. It is now known as the John A. Fleming Ob-
servatorio of the Instituto Geofisico del Peru.

Another DTM observatory designed and directed by him
was the Watheroo Magnetic Observatory (about 800 feet above
sea level) located near Watheroo, Western Australia, at the focus
of the systems of currents that cause the daily magnetic varia-
tions. In 1947 the CIW transferred ownership of this observa-
tory, considered one of the best-equipped geophysical observa-
tories in the Southern Hemisphere, to the Bureau of Mineral
Resources, Geology and Geophysics, of the Australian govern-
ment.

Dr. Fleming also designed for the CIW the Kensington
(Maryland) Field Station, where fundamental magnetic re-
search was done and unique ionospheric equipment installed.
This station later formed an important unit of the Naval Ord-
nance Laboratory at Silver Spring, Maryland. Before Fleming’s
retirement this station was discontinued, because of the inter-
ference caused by rapidly developing home construction in the
surrounding area, and a new station erected and fully equipped
on a site of some 29 acres near Derwood, Maryland.

Dr. Fleming planned and supervised the construction of
almost all the buildings on the grounds of the DTM. He de-
signed a number of magnetic instruments, including theodolite-
magnetometer, universal magnetometer, magnetometer-induc-
tor, and galvanometer for field use, and made improvements in
the design of various instruments used in the Department’s field
work on land and sea. In the DTM’s field magnetic surveys in
Central, South, and North America he took an active part.

During World War I Dr. Fleming assisted Professor E. L.
Nichols at the DTM in perfecting a magnetic type of under-
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water mine that was used extensively in the North Sea area.
Also during that war Dr. Fleming was the chief developer of
several devices for detecting submarines.

During World War II, as Director of the DTM, he was in
charge of all work under war contracts of the Institution con-
cerned with ordnance devices, including proximity fuses, radio-
wave and communications improvement, magnetic compasses
and odographs, and uranium and ionospheric studies. Also
during the war, the DTM undertook the task of preparing new
isomagnetic and isoporic charts. In this way the results of volu-
minous surveys on land and sea, made over many years by the
DTM and other agencies, were used in improving the descrip-
tion of the earth’s main field and its secular change.

The work on the proximity fuse resulted in the formation of
the Applied Physics Laboratory of The Johns Hopkins Uni-
versity after the original setup and personnel had been estab-
lished and the successful results of the project had been dem-
onstrated.

Dr. Fleming was largely responsible for the Conferences on
Theoretical Physics which were held at the DTM, under the
joint auspices of the George Washington University and the
CIW. There were eight of these conferences, which began in
1935. Devoted solely to the clarification of the current status
of the subject and to discovering the profitable directions for
immediate attack, these sessions were subsequently evaluated by
those present as uniquely effective in advancing the progress of
their own researches. The high-voltage equipment at the DTM
was used in January 1939 to give Professors Fermi and Bohr
their first view of uranium fission, just thirty-six hours after the
famous cryptic telegram, “Barium comes from the uranium,”
was received from Copenhagen by Professor Bohr, who was at-
tending a Theoretical Physics Conference. The basic ideas of
nuclear fission were promptly worked out in that meeting by
Professors Bohr and Fermi.
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Many important scientific discoveries were made with Flem-
ing’s stimulation and support, including the fundamental studies
by Dr. S. ]J. Barnett in 1920-1921 on the gyromagnetic ratio for
electrons in a conductor, which unexpectedly was found to be
twice the Bohr value. The explanation of this discovery was
found in 1926 in the spinning electron. The Breit-Tuve radio-
echo experiments, which gave the basis for radar, and the
world-wide cosmic-ray investigations using Compton-Bennett
meters were fostered by Dr. Fleming as parts of his program,
which later included some of the earliest efforts in nuclear
physics in the United States.

Another major and almost personal accomplishment of Dr.
Fleming was in connection with the growth of the American
Geophysical Union. In 1920, a year after the organization of the
Union, he became Secretary of the Section of Terrestrial Mag-
netism and Electricity, continuing until 1929. From 1925 to
1947 he was General Secretary of the Union. It was during
these years and under his inspiration, in large measure, that the
Union had its greatest growth, successfully initiating a number
of outstanding research projects in geophysics which have since
become commonplace. His great contributions to the develop-
ment of the American Geophysical Union were recognized in
his election as Honorary President for life in 1947, an office
which was especially created for him by the Union. During his
twenty-two years as General Secretary, over 13,000 pages were
published in the Transactions, the editorship of which was al-
most solely his. He devoted his weekends, holidays, and evenings
unselfishly to this work.

Dr. Fleming published as author more than 130 articles. The
“Researches of the Department of Terrestrial Magnetism”
(some 12 volumes), the Journal of Terrestrial Magnetism and
Atmospheric Electricity (now Journal of Geophysical Research)
during the years 1928-1948, and the early offset editions of the
Transactions of the American Geophysical Union serve as nota-
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ble monuments to him. Mention should be made of the 794-page
book Terrestrial Magnetism and Electricity (Volume VIII of
the “Physics of the Earth” series, sponsored by the National
Research Council), which was prepared under his editorship in
1939, as also the earlier book edited by him on “Scientific Re-
sults of the Ziegler Polar Expedition of 1903-1905 (published
under the auspices of the National Geographic Society in 1907).

Dr. Fleming took an active part in the planning of the new
wing of the CIW’s administration building, with its effective
Elihu Root Auditorium, and after his retirement as Director of
the DTM in 1946 he acted as adviser in international scientific
relations to the CIW.

Fleming was awarded the William Bowie Medal of the
American Geophysical Union in 1941, the Charles Chree Medal
and Prize of the Physical Society of London in 1945, and was
made a Commander of the Order of St. Olav of Norway in 1948.
Following his death in 1956 he was posthumously awarded the
first John Fleming Medal, established in his honor as an annual
international award by the American Institute of Geonomy and
Natural Resources.

He was associated with many committees and organizations:
Member, Wave Propagation Committee, Joint and Combined
Chiefs of Staff; Consultant, Section T, Applied Physics Labo-
ratory (proximity fuse); Office of Scientific Research and Devel-
opment, formerly Section T, Division A, National Defense Re-
search Committee, from March 1941 to April 1944; President,
Association of Terrestrial Magnetism and Electricity, Interna-
tional Union of Geodesy and Geophysics, 1930-1948; Member,
National Research Council, and Chairman, National Research
Council Committee on International Scientific Unions of the
Council’s Division of International Relations, since 1946; Mem-
ber, Commission on Terrestrial Magnetism and Atmospheric
Electricity of the International Meteorological Organization,
1930-1946; Acting Chairman, American Section of Aeroarctic,
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1929-1933; Member, International Commission for Polar Year,
1932-1933, during 1931-1947; President, Commission of Interna-
tional Meteorological Organization on the Liquidation of the
Polar Year, 1932-1933, during 1947-1950; U.S. Delegate from
National Research Council and National Academy of Sciences
to International Assemblies of International Union of Geodesy
and Geophysics at Stockholm, Sweden, 1930, Lisbon, Portugal,
1933, Edinburgh, Scotland, 1936, Washington, D.C., 1939;
Trustee and Member of Corporation, Woods Hole Oceano-
graphic Institution, 1930-1953; General Secretary, American
Geophysical Union, 1925-1947, and Honorary President, 1948-
1956; Chairman, Temporary Nominating Group of Geophysics,
National Academy of Sciences, 1942-1951; Chairman, Section
of Geophysics, National Academy of Sciences, after formation
July 1, 1951, through June 30, 1954.

He was a Fellow of the American Association for the Ad-
vancement of Science, American Physical Society, American
Geographical Society, and the Washington Academy of Sciences,
and a Member of the National Academy of Sciences (to which
he was elected in 1938), American Institute of Mining and Metal-
lurgical Engineers, American Geophysical Union, American
Meteorological Society, Seismological Society of America, Na-
tional Institute of Social Sciences, Maryland Academy of Sci-
ences, Philosophical Society of Washington, Sigma Chi, and the
Cosmos Club of Washington, D.C. He also was an Honorary
Member of the State Russian Geographical Society and the
Royal Society of New Zealand; a Corresponding Member of
the Michelsen Institute of Science and Intellectual Freedom of
Norway and the Geophysical Society of Finland; and Member
of the Norwegian Academy of Sciences, Geological Society of
Peru, and the Geographical Society of Lima, Peru.

The author acknowledges gratefully the extensive help of
Mr. W. N. Dove in the preparation of this memoir.
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Inst. Wash. Year Book, 28:209-76.

With L. A. Bauer and W. J. Peters. The compass variometer.
U.S. patent No. 1,701,608, 6 pp., Feb. 12, 1929.

Sebastian Jacob Mauchly (1878-1928). Meteorologische Zeitschrift,
46:65-66.

Observations of green flash. Science, 69:298-99.

The American Geophysical Union. Science, 69:431-32,

Selections in: Transactions of the Prague Meeting of the Interna-
tional Union of Geodesy and Geophysics. Bulletin 7: Section of
Terrestrial Magnetism and Electricity.

Report on work of Section of Terrestrial Magnetism and Elec-
tricity of the American Geophysical Union, pp. 139-41.

With L. A. Bauer. Department of Terrestrial Magnetism, Car-
negie Institution of Washington: report on work done since
the Madrid Assembly, pp. 151-74.

With H. W. Fisk. Summary of magnetic-survey work by the
Carnegie Institution of Washington, 1905-1926, pp. 205-13.

Memorandum regarding report on the work of the Section of Ter-
restrial Magnetism and Electricity of the French Committee, p.
214.

Latest data concerning magnetic observatories, p. 215.

With H. M. W. Edmonds. On “non-cyclic corrections” at the
Watheroo Observatory, pp. 221-24.

With H. W. Fisk. Preliminary notes on intensity-constants of
CIW magnetometers, pp. 234-38.

Memorandum with regard to Dr. La Cour’s special report for the
Prague Assembly, pp. 239-40.

Summary of the year’s work, Department of Terrestrial Magnetism,
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Carnegie Institution of Washington. Terr. Mag., 34:151-53.

American Geophysical Union. Beitr. Geophysik, 22:205-7.

With J. P. Ault. Cruise VII of the Carnegie, 1928-1931, in the
Pacific and Indian Oceans. Proc. Fourth Pacific Sci. Congr.,
Java, 547-60.

International Union of Geodesy and Geophysics (action pertain-
ing to standards, standard instruments, and nomenclature).
Standards Year Book, Department of Commerce, Nat. Bur. Stand.
Misc. Publ., 91:36-38.

With J. P. Ault. Progress of the Carnegie’s seventh cruise. Pro-
ceedings of the International Oceanographic Congress, Seville,
147-60.

1930

With L. A. Bauer (Director Emeritus). Annual report of the Di-
rector of the Department of Terrestrial Magnetism for the year
1929-30. Carnegie Inst. Wash. Year Book, 29:249-322.

With F. F. Bunker. The loss of the Carnegie and the death of
Captain Ault. Sci. Monthly, 30:189-92.

With J. P. Ault. Resultados del séptimo crucero del Carnegie.
Memorias del Consejo Oceanografico Ibero-Americano, No. 3,
19 pp.

The last cruise of the Carnegie. Terr. Mag., 35:22-28.

Summary of the year’s work, Department of Terrestrial Magnetism,
Carnegie Institution of Washington. Terr. Mag., 35:43-46.
The seventh cruise of the Carnegie. Trans. Amer. Geophys. Union,

10th and 11th annual meetings, 251-57.

Die Katastrophe der Yacht Carncgie. Beitr. Geophysik, 25:130.

The Carnegie’s seventh cruise.  Beitr, Geophysik, 26:5-13.

Preliminary report on terrestrial magnetism and electricity at the
Stockholm Meeting. Terr. Mag., 35:209-12.

Summary of the year’s work, Department of Terrestrial Magnetism,
Carnegie Institution of Washington. Terr. Mag., 35:231-36.

With W. ]J. Peters. Resolutions passed by the Polar Year Com-
mission of the International Meteorological Committee at Len-
ingrad, August, 1930. Terr. Mag., 35:245-48,

International Geodetic and Geophysical Union (actions pertaining
to standards, standard instruments, and nomenclature). Stand-
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ards Year Book, Department of Commerce, Nat. Bur. Stand.
Misc. Publ,, 106:22-24.

1931

With L. A. Bauer (Director Emeritus). Annual report of the Di-
rector of the Department of Terrestrial Magnetism for the year
1930-31. Carnegie Inst. Wash. Year Book, 30:281-370.

Latest annual values of the magnetic elements at observatories.
Terr. Mag., 35:165-77.

The eighth award of the American Association prize. Sci.
Monthly, 32:187-89.

Proceedings of the Section of Terrestrial Magnetism and Electricity
at the meeting held in Stockholm, August 15-23, 1930. Journal
of the Washington Academy of Sciences, 21:90-92,

Twelfth annual meeting of the American Geophysical Union. Sci-
ence, 73:706-7.

A short report on the Stockholm Assembly and on proposed geo-
physical work in polar regions. Trans. Amer. Geophys. Union,
12th annual meeting, 10-12.

Field and laboratory investigations of the Carnegie Institution of
Washington. Trans. Amer. Geophys. Union, 12th annual meet-
ing, 95-100.

Progress-report on compilation of oceanographic results, Carnegie
cruise 1928-1929. Trans. Amer. Geophys. Union, 12th annual
meeting, 160-67.

The magnetism of the earth. Sci. Monthly, 33:74-77; also printed
in Chap. 9, pp. 59-67, in Science Today.

The Jubilee International Polar Year. Sci. Monthly, 33:375-80.

Selections in: Comptes-Rendus, Assemblée de Stockholm, Union
de Géodésie et Géophysique, Bulletin 8: Section of Terrestrial
Magnetism and Electricity.

With H, W, Fisk. Report of work of Section of Terrestrial Mag-
netism and Electricity of the American Geophysical Union,
1928-1930, pp. 48-53.

Report by the Department of Terrestrial Magnetism, Carnegie
Institution of Washington, to the Stockholm Assembly on work
done since the Prague Assembly, pp. 58-76.

With others. Comments on the agenda for the Stockholm Meet-
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ing of the Section of Terrestrial Magnetism and Electricity of
the International Union of Geodesy and Geophysics, pp. 217-
35.

Observations of terrestrial magnetism and atmospheric electricity
on the last cruise of the Carnegie, pp. 235-41.

Latest annual values of the magnetic elements at observatories,
pp. 244-64.

With H. W. Fisk. On the distribution of permanent repeat-
stations, pp. 293-99.

Memoranda regarding the subject of “Crucial Phenomena of
Polar Lights,” pp. 390-91.

International Geodetic and Geophysical Union. Standards Year
Book, Department of Commerce, Nat. Bur. Stand. Misc. Publ,
119:54-60.

American Geophysical Union. Standards Year Book, Department
of Commerce, Nat. Bur. Stand. Misc. Publ., 119:60-63.

Researches of the Department of Terrestrial Magnetism of the
Carnegie Institution of Washington bearing on solar activity and
the earth’s magnetic and electric fields. International Research
Council, Third Report, Commission on Solar and Terrestrial
Relationships, 60-64.

With H. W. Fisk. On the distribution of permanent repeat-sta-
tions. Zeitschrift fiir Geophysik, 7:74-80.

Summary of the year’s work, Department of Terrestrial Magnetism,
Carnegie Institution of Washington. Terr. Mag., 36:333-39.

1932

Annual report of the Director of the Department of Terrestrial
Magnetism for the year 1931-1932. Carnegie Inst. Wash. Year
Book, 81:223-77.

The proposed Second International Polar Year 1932-1933. Geo-
graphical Review, 22:131-34,

Louis Agricola Bauer. Beitr. Geophysik, 37:129-30.

Louis Agricola Bauer, 1865-1932. Science, 75:452-54.

Time-changes in the earth’s magnetic field. Sci. Monthly, 34:499-
530.

Magnetic investigations of the Carnegie Institution of Washington,
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May, 1931 to April, 1932. Trans. Amer. Geophys. Union, 13th
annual meeting, 148-52.

Distribution 4 travers le monde des observatoires magnétiques et
des stations pour I’étude de la variation séculaire. Congrés Inter-
national d’Electricité, 11¢ Section, Communication No. 2-C-1, 11
pp-

Distribution of magnetic observatories and secular-variation sta-
tions. Terr. Mag., 37:245-51.

International Union of Geodesy and Geophysics. Standards Year
Book, Department of Commerce, Nat. Bur. Stand. Misc. Publ.,
133:70-71.

American Geophysical Union. Standards Year Book, Department
of Commerce, Nat. Bur. Stand. Misc. Publ., 183:71-74.

Thirteenth annual meeting of the American Geophysical Union.
Science, 76:346-49.

Summary of the year’s work, Department of Terrestrial Magnetism,
Carnegie Institution of Washington. Terr. Mag., 87:455-62.

The seismological station at the Huancayo Magnetic Observatory
in Peru. Bulletin of the Seismological Society of America, 22:
263-69.

1933

Annual report of the Director of the Department of Terrestrial
Magnetism for the year 1932-33. Carnegie Inst. Wash. Year
Book, 32:215-64.

Harlan Wilbur Fisk. Science, 77:80-81.

Studies in nuclear physics. Science, 77:298-300.

The fourteenth annual meeting of the American Geophysical
Union. Science, 77:607-9.

Progressreport on the International Polar Year of 1932-1933.
Trans. Amer. Geophys. Union, 14th annual meeting, 146-54.

Magnetic investigations of the Department of Terrestrial Magnet-
ism of the Carnegie Institution of Washington, May, 1932, to
April, 1933. Trans. Amer. Geophys. Union, 14th annual meet-
ing, 160-65.

The Huancayo seismograph-station in Peru. Trans. Amer. Geo-
phys. Union, 14th annual meeting, 310-11.
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With H. D. Harradon. Abstract of resolutions passed by the Polar
Year Commission of the International Meteorological Organiza-
tion at Copenhagen, May 1933. Terr. Mag., 38:243-46.

International Union of Geodesy and Geophysics. Standards Year
Book, Department of Commerce, Nat. Bur. Stand. Misc. Publ,
139:4-5.

American Geophysical Union. Standards Year Book, Department
of Commerce, Nat. Bur. Stand. Misc. Publ., 139:5-8.

Fifth General Assembly of the Association of Terrestrial Magnetism
and Electricity at Lisbon, Portugal, September 14-23, 1933.
Terr. Mag., 38:313-22.

Terrestrial magnetism. Smithsonian Physical Tables, 8th revised
ed., Smithsonian Institution, Miscellaneous Collections, 88:575-
91.

Summary of the year’s work, Department of Terrestrial Magnetism,
Carnegie Institution of Washington. Terr. Mag., 38:323-30.
Terrestrial magnetism and electricity. Am. Year Book for 1932,

699-703.

With W. 8. Adams and F. E. Wright. Report of Committee on
Co-ordination of Cosmic-Ray Investigations (first report for De-
cember, 1932, to June, 1933). Carnegie Inst. Wash. Year Book,
32:331-44.

1934

With O. H. Gish. Annual report of the Director of the Depart-
ment of Terrestrial Magnetism for the year 1933-34. Carnegie
Inst. Wash. Year Book, 33:199-246.

Revista do Instituto Historico e Geographico Brasileiro, Instituto
Panamericano de Geografia e Histéria, Volume I, Assembléia
Inaugural (1932-1933), Memdria No. 4, p. 185 (Rio de Janeiro,
Imprensa Nacional, 1934).

Statement on behalf of adherence of United States to International
Council of Scientific Unions and Associated Unions. Hearing
on H. R. 6781 before Committee on Foreign Affairs, House of
Representatives, 2d Sess., 73d Congr., 18-20, March 6, 1934.

With H. D. Harradon and W. D. Lambert. A short report on the
Fifth General Assembly of the International Union of Geodesy
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and Geophysics, Lisbon, Portugal, September 1933. Trans.

Amer. Geophys. Union, 15th annual meeting, Part 1:24-32,

Lisbon meeting of the International Association of Terrestrial
Magnetism and Electricity. Trans. Amer. Geophys. Union, 15th
annual meeting, Part 1:138-39.

Magnetic investigations of the Department of Terrestrial Magnet-
ism of the Carnegie Institution of Washington, May, 1933, to
April, 1934. Trans. Amer. Geophys. Union, 15th annual meeting,
Part 1:177-81.

The fifteenth annual meeting of the American Geophysical Union.
Science, 80:119-21.

Selections in: Comptes-Rendus, Assemblée de Lisbonne, Union de
Géodésie et Géophysique. Bulletin 9: Association de Magnétisme
et Electricité terrestres.

Allocution du Président, pp. 12-13.

With E. O. Hulburt and S. B. Nicholson. Work of the Section
of Terrestrial Magnetism and Electricity of the American Geo-
physical Union, pp. 33-35.

Biographical notes concerning members of the American Geo-
physical Union who have died since 1930, pp. 42-44.

Report of the Committee to Consider Existing and Desirable
Distribution of Magnetic and Electric Observatories and the
Better Co-ordination of Work and Publications of Existing
Observatories, pp. 107-13.

Report by the Department of Terrestrial Magnetism, Carnegie
Institution of Washington, on work done since the Stockholm
Assembly, pp. 171-89.

With others. Comments on the agenda for the Lisbon meeting
of the Association of Terrestrial Magnetism and Electricity of
the International Union of Geodesy and Geophysics, pp. 190-
200.

With C. C. Ennis. Latest annual values of the magnetic ele-
ments at observatories, pp. 213-18.

With C. C. Ennis. Photographically enlarged magnetograms for
study of sudden commencements, pp. 219-21.

The distribution and need of additional magnetic observatories and
secular variation stations in the Pacific Region. Proc. Fifth Pa-
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cific Sci. Congr., Victoria and Vancouver, B.C., Canada, 1933,
3:1675-83.

The relations of magnetic and electric work in the Pacific Ocean to
the Polar-Year Campaign, 1932-33. Proc. Fifth Pacific Sci.
Congr., Victoria and Vancouver, B.C., Canada, 1933, 8:1685-90.

Report on ionosphere-investigations conducted at College-Fair-
banks, Alaska, during the winter of 1933-1934. Terr. Mag,,
39:305-13.

Summary of the year’s work, Department of Terrestrial Magnet-
ism, Carnegie Institution of Washington. Terr. Mag., 59:333-
40.

Terrestrial magnetism and electricity. Am. Year Book for 1933,
752-56.

With W. §. Adams and F. E. Wright. Progress report of Commit-
tee on Co-ordination of Cosmic-Ray Investigations for the pe-
riod July, 1933, to June, 1934, Carnegie Inst. Wash. Year Book,
33:314-28.

1935

With O. H. Gish. Annual report of the Director of the Depart-
ment of Terrestrial Magnetism for the year 1934-1935. Carnegie
Inst. Wash. Year Book, 34:223-67.

Continuation of the oceanic magnetic survey of the Carnegie In-
stitution of Washington by the British Admiralty. Terr. Mag.,
40:147-50.

Magnetic and electric investigations of the Department of Ter-
restrial Magnetism of the Carnegie Institution of Washington,
April, 1934, to March, 1935. Trans. Amer. Geophys. Union,
16th annual meeting, Part 1:195-97.

The sixteenth annual meeting of the American Geophysical Union.
Science, 82:373-74.

Summary of the year’s work, Department of Terrestrial Magnetism,
Carnegie Institution of Washington. Terr. Mag., 40:385-92.

Earth physics and geographical progress. Part I—Contribution from
special branches of earth physics; Part II—Contribution through
study of the earth’s magnetic field. Carnegie Institution of
‘Washington, News Service Bulletin, 3:229-38,
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Terrestrial magnetism and electricity. Am. Year Book for 1934,
736-43.

With W. S. Adams and F. E. Wright. Progress of Committee on
Co-ordination of Cosmic-Ray Investigations for the period July,
1934, to June, 1935. Carnegie Inst. Wash. Year Book, 34:330-45.

1936

With O. H. Gish. Annual report of the Director of the Depart-
ment of Terrestrial Magnetism for the year 1935-1936. Car-
negie Inst. Wash. Year Book, 35:231-80.

The seventeenth annual meeting of the American Geophysical
Union. Science, 84:63-66.

Report of Special Committee to Consider Establishment of an
American Journal of Geophysics. Trans. Amer. Geophys.
Union, 17th annual meeting, Part 1:12-14.

Magnetic and electric investigations of the Department of Ter-
restrial Magnetism of the Carnegie Institution of Washington,
April, 1935, to March, 1936. Trans. Amer. Geophys. Union,
17th annual meeting, Part 1:160-63.

With H. D. Harradon. Sixth General Assembly of the Association
of Terrestrial Magnetism and Electricity at Edinburgh, Scotland,
September 17-26, 1936. Terr. Mag., 41:355-62.

Summary of the year’s work, Department of Terrestrial Magnetism,
Carnegie Institution of Washington. Terr. Mag., 41:363-73.

Notes on radio fade-out of August 25, 1936. Terr. Mag., 41:404-6.

Researches of the Department of Terrestrial Magnetism of the
Carnegie Institution of Washington bearing on solar activity and
the earth’s magnetic and electric fields, 1933-1934. Conseil In-
ternational des Unions Scientifiques, Quatriéme Rapport, Com-
mission Relations Solaires et Terrestres, 60-68.

Resolutions proposed by Department of Terrestrial Magnetism,
Carnegie Institution of Washington. Proces-verbaux, Réunion de
Varsovie, septembre, 1935, Commission Terrestrial Magnetism
and Atmospheric Electricity, International Meteorological Or-
ganization, 40-45.

General remarks on proposed agenda for Warsaw Meeting, Sep-
tember 1935, from the Department of Terrestrial Magnetism,
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Carnegie Institution of Washington. Procés-verbaux, Réunion de
Varsovie, septembre, 1935, Commission Terrestrial Magnetism
and Atmospheric Electricity, International Meteorological Or-
ganization, 45-55.

Terrestrial magnetism and electricity. Am. Year Book for 1935,
662-67.

With W. S. Adams and F. E. Wright. Progress-report of Com-
mittee on Co-ordination of Cosmic-Ray Investigations for the
period July, 1935, to June, 1936. Carnegie Inst. Wash. Year
Book, 35:341-52.

1937

With O. H. Gish. Annual report of the Director of the Depart-
ment of Terrestrial Magnetism for the year 1936-1937. Car-
negie Inst. Wash. Year Book, 36:231-85.

With R. M. Field. The Commission on Continental and Oceanic
Structure of the International Union of Geodesy and Geophys-
ics. Science, 85:180.

The atomic-physics observatory of the Carnegie Institution of
Washington. Science, 86:74-75.

The American Geophysical Union. Science, 86:1024.

Progress-report of researches in terrestrial magnetism and electricity
at Department of Terrestrial Magnetism, Carnegie Institution of
Washington, for year April, 1936, to March, 1987. Trans. Amer.
Geophys. Union, 18th annual meeting, Part 1:187-91,

Selections in: Transactions of the Edinburgh Meeting of the In-
ternational Union of Geodesy and Geophysics. Bulletin 10:
Association of Terrestrial Magnetism and Electricity.

Address of the President, International Association of Terrestrial
Magnetism and Electricity, pp. 27-34.

Report by the Department of Terrestrial Magnetism, Carnegie
Institution of Washington, on work done since the Lisbon As-
sembly, pp. 142-57.

Report of Committee to Consider Existing and Desirable Dis-
tribution of Magnetic and Electric Observatories and the Better
Co-ordination of Work and Publications of Existing Observa-
tories, pp. 164-74.
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Report of the Committee for Study of Relation between Solar
Activity and Terrestrial Magnetism, pp. 187-89.

Memorandum regarding secular-variation data obtained by the
Carnegie Institution of Washington through its Department
of Terrestrial Magnetism during July, 1933, to June, 1936, pp.
202-6.

Progress-report of the Joint Committee of the Commission of
Terrestrial Magnetism and Atmospheric Electricity of the In-
ternational Meteorological Organization and the Associa-
tion on Methods and Codes to Adequately Describe Magnetic
Disturbances and Perturbations, pp. 222-27.

Intercomparisons of magnetic standards and control of stand-
ards, pp. 241-48.

Latest annual values of the magnetic elements at observatories,
pp. 323-30.

Magnetic survey of the oceans. In: International Aspects of
Oceanography, pp. 50-56. National Academy of Sciences.

Memorandum regarding need of more adequate provision for mag-
netic survey of the United States. Hearings before Subcommit-
tee on Appropriations, U.S. Senate, 75th Congress, 1st Session,
on Depts. State, Justice, Commerce, and Labor Appropriations
Bill for 1938, 115-16.

Summary of the year’s work, Department of Terrestrial Magnetism,
Carnegie Institution of Washington. Terr. Mag., 42:399-406.

Terrestrial magnetism and electricity. Am. Year Book for 1936,
672-80.

The relation of earth physics to geographical progress. Proceed-
ings of the Second General Assembly, Pan American Institute of
Geography and History, Washington, D.C., 33845,

With W. S. Adams and F. E. Wright. Progress-report of Com-
mittee on Co-ordination of Cosmic-Ray Investigations for the
period July 1936 to June 1937. Carnegie Inst. Wash. Year
Book, 36:353-66.

1938

With O. H. Gish. Annual report of the Director of the Depart-
ment of Terrestrial Magnetism for the year 1937-1938. Carnegie
Inst, Wash. Year Book, 37:289-93.
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Terrestrial magnetism and oceanic structure. Proc. Am. Phil. Soc.,
79:109-25.

The “Dana” and the “Research.” Science, 87:214.

Progress-report on researches in terrestrial magnetism and elec-
tricity at Department of Terrestrial Magnetism, Carnegie Insti-
tution of Washington, for the year April 1937 to March 1938.
Trans. Amer. Geophys. Union. 19th annual meeting, Part
1:219-22.

American Geophysical Union. Science, 88:282-84.

With H. A. Meyerhoff and H. T. Stetson. Geophysics as applied
to continental structure. Science, 88:564.

Summary of the year’s work, Department of Terrestrial Magnetism,
Carnegie Institution of Washington. Terr. Mag., 43:409-16.

The general magnetic field of the earth and its secular variation.
Carnegie Inst. Wash. Publ,, 501:205-21.

Terrestrial magnetism and electricity. Am. Year Book for 1937,
710-16.

With W. 8. Adams and F. E. Wright. Progress-report of Commit-
tee on Co-ordination of Cosmic-Ray Investigations for the pe-
riod July 1937 to June 1938. Carnegie Inst. Wash. Year Book,
37:365-80.

1939

With O. H. Gish. Annual report of the Director of the Depart-
ment of Terrestrial Magnetism for the year 1938-1939. Carnegie
Inst. Wash. Year Book, 38:57-105.

The fifth Washington Conference on Theoretical Physics. Sci.
Monthly, 48:278-82.

Vagaries of the earth’s magnetism (abstract). General Electric
Review, 42:419.

Procedure at meetings of the International Association of Terres-
trial Magnetism and Electricity. Trans. Amer. Geophys. Union,
20th annual meeting, Part 111:390-91.

Progress-report on researches in terrestrial magnetism and elec-
tricity at Department of Terrestrial Magnetism, Carnegie Insti-
tution of Washington, for the year April 1938, to March 1939.
Trans. Amer. Geophys. Union, 20th annual meeting, Part III:
394-97.
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Summary of the year’s work, Department of Terrestrial Magnetism,
Carnegie Institution of Washington. Terr. Mag., 44:405-10.

With H. D. Harradon and J. W. Joyce. Seventh General Assem-
bly of the Association of Terrestrial Magnetism and Electricity at
Washington, D.C., September 4-15, 1939. Terr. Mag., 44:471-79.

Researches of the Department of Terrestrial Magnetism of the
Carnegie Institution of Washington bearing on solar and terres-
trial relationships. Conseil International des Unions Scienti-
fiques, Cinquiéme Rapport, Commission Relations Solaires et
Terrestres, 13-23.

Terrestrial magnetism and electricity. Am. Year Book for 1938,
697-704.

The earth’s magnetism and magnetic surveys. In: Physics of the
Earth, Vol. VIII: Terrestrial Magnetism and Electricity, Chap.
1, pp. 1-58. New York, McGraw-Hill Book Co., Inc.

With H. F. Johnston and H. E. McComb. Magnetic instruments.
In: Physics of the Earth, Vol. VIII: Terrestrial Magnetism and
Electricity, Chap. 2, pp. 59-109. New York, McGraw-Hill Book
Co., Inc.

With W. S. Adams and F. E. Wright. Progress-report of Com-
mittee on Co-ordination of Cosmic-Ray Investigations for the
period July 1938 to June 1939. Carnegie Inst. Wash. Year
Book, 38:335-49.

Note regarding resolution No. 4, Washington Assembly, Interna-
tional Association of Terrestrial Magnetism and Electricity.
Terr. Mag., 45:106.

1940

With O. H. Gish. Annual report of the Director of the Depart-
ment of Terrestrial Magnetism for the year 1939-1940. Car-
negie Inst. Wash, Year Book, 39:55-112.

Washington Assembly of the International Union of Geodesy and
Geophysics and the American Geophysical Union. Science, 91:
439-42.

The great magnetic storm. Sci. Monthly, 50:475-80.

Wide-range magnetograph at Washington, D.C. Terr. Mag., 45:
213-14.
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Geomagnetic research in the Americas. Nature, 146:273-74.

Geomagnetism in the Pacific. Proc. Sixth Pacific Sci. Congr.,
Berkeley, Stanford University, and San Francisco, 1939, 1:75-78.

Selections in: Transactions of the Washington Meeting of the In-
ternational Union of Geodesy and Geophysics. Bulletin 11: As-
sociation of Terresirial Magnetism and Electricity.

Summary of the Transactions of the Washington Meeting of the
International Association of Terrestrial Magnetism and Elec-
tricity, pp. 10-15.

Trends of research in terrestrial magnetism and electricity, pp.
41-61.

Report by the Department of Terrestrial Magnetism, Carnegie
Institution of Washington, on work done since the Edinburgh
Assembly, pp. 147-61.

Report of Committee to Consider Existing and Desirable Dis-
tribution of Magnetic and Electric Observatories and the Bet-
ter Co-ordination of Work and Publications of Existing Ob-
servatories, pp. 196-204.

Report of Committee for Study of Relations Between Solar Ac-
tivity and Terrestrial Magnetism, pp. 224-26.

Electric characterization of days used in connection with publi-
cation of atmospheric-electric data from Watheroo and Huan-
cayo, pp. 254-58.

Progress-report of the Joint Committee of the Commission of
Terrestrial Magnetism and Atmospheric Electricity of the In-
ternational Meteorological Organization and the Association
on Methods and Codes to Adequately Describe Magnetic Dis-
turbances and Perturbations, pp. 286-91.

Suggested lines for further investigations of upper-air physics,
pp- 527-31.

With E. A. Johnson and A. G. McNish. Palaeomagnetic investi-
gations (abstract), p. 535.

Terrestrial magnetism and electricity. Am. Year Book for 1939,
729-35.

With W. S. Adams and F. E. Wright. Progress-report of Commit-
tee on Co-ordination of Cosmic-Ray Investigations for the period
July, 1939, to June, 1940. Carnegie Inst. Wash. Year Book,
39:113-32.
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With O. H. Gish. Annual report of the Director of the Depart-
ment of Terrestrial Magnetism for the year 1940-1941. Carnegie
Inst. Wash. Year Book, 40:57-116.

Summary of the year’s work, Department of Terrestrial Magnetism,
Carnegie Institution of Washington. Terr. Mag., 46:43-50.

With E. Teller and G. Gamow. The seventh annual Washington
Conference of Theoretical Physics, May 22-24, 1941. Science,
94:92-94,

Researches in terrestrial magnetism and electricity at Department
of Terrestrial Magnetism, Carnegie Institution of Washington,
for the year April, 1940, to March, 1941. Trans. Amer. Geophys.
Union, 22d annual meeting, Part 11:462-66.

Geomagnetism: world-wide and cosmic aspects with especial ref-
erence to early research in America. Proc. Am. Phil. Soc., 84:
263-98.

Terrestrial magnetism and electricity. Am. Year Book for 1940,
770-77.

With W. S. Adams and F. E. Wright. Progressreport of Com-
mittee on Co-ordination of Cosmic-Ray Investigations for the
period July, 1940, to June, 1941. Carnegie Inst. Wash. Year
Book, 40:117-35.

1942

Annual report of the Director of the Department of Terrestrial
Magnetism for the year 1941-1942. Carnegie Inst. Wash. Year
Book, 41:39-86.

With G. Gamow. The eighth annual Washington Conference of
Theoretical Physics. Science, 95:579-81.

William John Peters. Science, 96:127-28.

Researches in terrestrial magnetism and electricity at Department
of Terrestrial Magnetism, Carnegie Institution of Washington,
for the year April, 1941, to March, 1942. Trans. Amer. Geo-
phys. Union, Part 11:312-15.

Summary of the year’s work to June 30, 1942, Department of Ter-
restrial Magnetism, Carnegie Institution of Washington.
Terr. Mag., 47:301-8.
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Committee on Co-ordination of Cosmic-Ray Investigations. Terr.
Mag., 47:309-14.
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