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FRANK WIGGLESWORTH CLARKE

March 19, 1847, to May 23, 1931

BY I,. M. DENNIS

Some two centuries ago, Robert Clarke, a member of the
Scotch colony near Londonderry, Ireland, came to this country
and settled in Londonderry, New Hampshire, about 1725. A
grandson of Robert, Samuel Clarke, was a Unitarian Minister
located first at Princeton, and later at Uxbridge, Massachusetts.
A son of Samuel Clarke, Henry W. Clarke, married Abby Fisher,
and their son, Frank Wigglesworth Clarke, the subject of this
memoir, was born in Boston on March 19, 1847. Professor
Clarke's grandmother on his father's side was Sarah Wiggles-
worth, granddaughter of Col. Edward Wigglesworth of Wash-
ington's army, and great-great-granddaughter of Michael Wig-
glesworth, the author of the "Day of Doom," a Puritanical poem
that was popular in the 18th century. Michael was descended
on the mother's side from Anthony Fisher, who settled in Ded-
ham, Massachusetts, about the middle of the 17th century.

Professor Clarke's father, Henry, was first a hardware mer-
chant in Boston, and later a dealer in iron-working machinery.
His mother died when he was about ten days old, and Clarke's
earliest childhood was spent with his grandfather at Uxbridge.
In 1851 his father married again and lived for about eight years
in Woburn, ten miles from Boston. He later removed to
Worcester, but returned to Boston in 1866, making it his home
in the suburb of Watertown, where he resided until his death in
1907.

From 1857 to 1869 Frank's time was mainly divided between
his father's home and that of his grandmother Fisher in Boston.
As a result of this frequent moving about, his early education
was disconnected. He began his regular schooling in Woburn,
was then for sometime at Uxbridge, and following a year or
two in a boarding school at Stoughton, Massachusetts, he at-
tended several different schools in Boston. After a year in the
Boston Latin School he went to the English High School, and
in March 1865 he entered the Lawrence Scientific School of Har-
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vard University, where he took up the study of Chemistry under
Wolcott Gibbs, receiving the degree of B. S. in 1867.

But as Professor Clarke was wont to say, "formal schooling is
only a small part of education." He learned to read before he
went to school, and he thought that he picked up his letters from
blocks that had been given to him for playthings. Even before
entering his first school at Woburn he was reading Robinson
Crusoe and the Arabian Nights. He recalled that at Woburn
he was particularly interested in Colburn's mental arithmetic,
from which he derived valuable training. Problems were given
out which had to be clearly stated by the student and then orally
solved in a logical manner. Clear reasoning was required, and
he felt that that training stood him in good stead throughout his
life. He was early interested in geography, but he greatly dis-
liked the study of grammar, although he was a very accurate
speller, an accomplishment that he thinks was developed by his
omnivorous reading, in which he was later given opportunity to
indulge through access to the public library in Boston.

Like all healthy boys he greatly enjoyed outdoor sports, such
as swimming, boating, and fishing, and he early developed the
collecting instinct, being interested in coins, pressed flowers, and
especially in minerals. His interest in minerals seems to have
dated from the time when a visitor at his grandfather's gave him
a pebble of chlorastrolite. This was the beginning of a small
mineral collection and his interest in mineralogy. As a youth he
visited the well-known mineral deposits at Lancaster and Boul-
ton, Massachusetts, and on this and other excursions he learned
much concerning the natural occurrences of minerals.

His interest in chemistry seems to have sprung from the
perusal of a copy of "The Boys' Own Book" which was given
to him when he was about eleven years old. The section on
chemical experiments fascinated him, and a few years later, in
association with some of his playmates, he got together a small
supply of cheap apparatus and chemicals with which they had,
as he expressed it, some successes and many failures. But in
this boyish study he acquired some knowledge of manipulation
of apparatus which was of value to him when he later entered
the Lawrence Scientific School.
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Allied to his interest in making collections of specimens was
his bent for arranging his information in tabulated form. When
he was about eight years old he was given a copy of Mayne
Reid's "Boy Hunters" in which many birds and plants were
described. Fascinated by their names, he carefully tabulated
their characteristics without any suggestions from older people.
This instinctive urge to tabulate data led in later days to the
production of some of his most important and valuable scientific
work.

After graduation from the Lawrence Scientific School in
1867, he remained there for an additional year to carry on re-
search, and in March 1868 he published his first scientific paper,
"A New Process in Mineral Analysis." During that year he
also lectured on chemistry in the newly established Boston
Dental College. In January 1869 Clarke went to Cornell Uni-
versity as assistant to Professor J. N. Crafts and remained
there until the close of the academic year. While at Cornell he
found much pleasure in exploring the many ravines near Ithaca
and wrote a guide book to that region which was published by
a local concern. He also there worked out an excellent method
for separating tin from antimony.

The next four years were spent in a rather itinerant man-
ner—lectures in the Boston Dental College, in a private school,
and in some popular courses, reporting TyndalPs Lowell Insti-
tute Lectures for the Boston Advertiser, journalistic work, arti-
cles to several magazines, and occasional verses—anything to
add to his small income.

He did not, however, neglect his scientific work. In 1873 he
wrote for the Popular Science Monthly an article entitled "Evo-
lution and the Spectroscope," pointing out that the evolution of
planets from nebulae had been accompanied by the evolution of
the chemical elements from their simplest forms. A "Table of
Specific Gravities, Boiling Points, and Melting Points of Solids
and Liquids" was accepted for publication by Joseph Henry,
Secretary of the Smithsonian Institution, who made it the first
of a series of articles to which he gave the name "Constants of
Nature." This was later followed by other similar tables, sev-
eral of them by Clarke, and one by G. F. Becker. In 1873 he
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received appointment, largely through the influence of Professor
Henry, to the Professorship of Chemistry, Physics, etc., at
Howard University in Washington. In the following year he
married Mary P. Olmsted, of Cambridge, Massachusetts, and
in September he went to the University of Cincinnati as Pro-
fessor of Chemistry and Physics, where he remained for nine
years.

At Cincinnati his duties at first were largely routine, but he
soon equipped a small but satisfactory laboratory and published
several investigations. It was while there that he wrote his
noteworthy article on the "Recalculation of the Atomic Weights"
which appeared as one of the series of the "Constants of Nature"
of the Smithsonian Institution.

In 1883 Clarke was appointed Chief Chemist to the United
States Geological Survey at Washington, and Honorary Curator
of Minerals of the United States National Museum, and these
positions he held until his retirement on December 31, 1924.

The work in the Survey was of the most varied character,
comprising many routine analyses to assist geologists, analyses
of waters of the Yellowstone Park, and of igneous rocks and rare
minerals. Personally he carried out investigations in the field of
Geochemistry, and he always regarded his researches in this
field as his most important scientific contributions. The results
were summarized in his volume "The Data of Geochemistry,"
which ran through five editions issued as Survey Bulletins.

Apart from his regular duties as Chemist for the Survey,
Clarke was called upon for service in connection with the govern-
ment exhibitions at several expositions, and at the close of the
Paris Exposition in 1900 the French Government awarded him
the decoration of chevalier of the Legion d'Honneur.

In 1903 the centenary of Dalton's Atomic Theory was cele-
brated at Manchester, England, and on that occasion Clarke de-
livered the Wilde lecture and received the Wilde medal. In
1909 he delivered before the Chemical Society of London a lec-
ture in memory of Wolcott Gibbs, his former teacher. Many
universities conferred upon him honorary degrees and he was
associated, either as member or as honorary member, with many
scientific societies in this country and in Europe.
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Not long after the appearance of the first edition of Dr.
Clarke's "Recalculation of the Atomic Weights," three similar
but less complete revisions were published in Europe, by Meyer
and Seubert and by Ostwald in Germany, and by Sebelin in
Norway. The American Chemical Society, recognizing the fun-
damental importance, both to scientific research and to the chem-
ical industries, of correct data concerning the atomic weights of
the elements, appointed Dr. Clarke a committee of one to pre-
pare an annual report on the subject, and annually to compile a
table of atomic weights for official use in this country. His first
report was presented to the Society at the Baltimore meeting in
December, 1893. I n 1&97 t n e need for an official table of atomic
weights for German analysts was brought before the German
Chemical Society, and a committee of three, Landolt, Ostwald
and Seubert, was appointed to consider and report upon the
question, which they did on October 31, 1898. They used Oxy-
gen = 16 as the basis for the atomic weights, a value that Clarke
had provisionally adopted for his table of 1893. In their report
Landolt called attention to the desirability of international agree-
ment concerning these values, and the German Committee issued
on March 30, 1899 an invitation to the Chemical Societies and
similar organizations of the United States and the leading coun-
tries of Europe to nominate members of an International Com-
mittee. The Committee thus created consisted of more than
fifty members, the representatives of the American Chemical
Society being J. W. Mallett, E. W. Morley, T. W. Richards,
E. F. Smith, and F. W. Clarke, Chairman.

It was soon found that this large committee was too unwieldy
for efficiency, for its work had to be carried on by correspond-
ence which caused long delay in the preparation of its report.
For this reason the members of the Committee from the Ger-
man Chemical Society addressed to the members of the large
Committee the question as to whether the periodic preparation
of a table of Atomic Weights should be placed in the hands of
a much smaller committee. The answers to this inquiry being
strongly in the affirmative, the members were asked to send in
nominations for a committee of three. Those receiving the
highest number of votes were F. W. Clarke, America, T. E.
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Thorpe, England, and K. Seubert, Germany. Clarke was asked
to act as chairman of the committee, a position that he held until
1918 when the World War caused the temporary discontinuance
of the International Committee.

One of Dr. Clarke's greatest services to chemistry in this
country was in connection with the creation of the American
Chemical Society. Up to 1873, chemistry had been given but
scant attention in the meetings of the American Association for
the Advancement of Science. In that year, at the meeting at
Portland, Maine, four young men, C. E. Munroe, W. McMur-
trie, H. W. Wiley and F. W. Clarke, presented a request that
chemistry be more adequately recognized by the formation of a
subsection of chemistry, now Section C. The request was
granted, and the section held a successful meeting at Hartford in
the following year. In 1876 the chemists of New York City
organized a local society to which they gave the name American
Chemical Society, and some eight years later another local
society of chemists was formed in Washington. The American
Association met at Cleveland in 1888, the chairman of the chemi-
cal section at that time being Dr. C. E. Munroe. Dr. Clarke
wrote to him and suggested the formation of a really national
Chemical Society. Dr. Munroe favored the idea, and after
some three years of discussion of the project, in which Dr.
Clarke took an active part, a compromise proposal of the New
York Society was adopted. This was, that if the chemists of
the country would accept the name and charter of the New
York organization, that society would form a local section of a
truly national society, the Washington society to take the same
action. This national society has now become the largest chemi-
cal society in the world, with eighty sections and nearly 19,000
members. Dr. Clarke was elected to the presidency of the
society in 1901.

The numerous articles from his pen upon a wide variety of
subjects that appeared in divers journals and magazines furnish
abundant evidence of the breadth of his interest and the scope of
his knowledge and of his gift of felicitous and convincing ex-
pression.
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He was one of the most kindly and lovable of men, simple in
his tastes and modest and unassuming. His sense of humor and
ready wit gave to his conversation a delightfully piquant flavor
and it was a most entertaining experience, which the writer
often had the privilege to enjoy, to listen to his reminiscences,
sometimes keenly critical, sometimes highly amusing, but always
sympathetically appreciative, of the noted men whom he had
known and of their scientific work. His was a long life, a happy
and useful life, a life of helpfulness to others and of high achieve-
ment.
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PUBLICATIONS BY

FRANK WIGGLESWORTH CLARKE

COMPILED BY LUCIA K. WILLIAMS

1868
On a new process in mineral analysis; Contributions to Chemistry from

the Laboratory of the Lawrence Scientific School, no. 5. Am. Jour. Sci.,
2d ser., 45, pp. 173-180, 1868. Also, reprinted in Am. Chemist, 5, p. 206,
1874

A qualitative separation of cobalt and nickel; Am. Jour. Sci., 2d ser.,
48, pp. 67-68, 1869.

Upon the atomic volume of liquids; Am. Jour. Sci., zd ser., 4/, pp. 180-
191, 1869.

Upon the atomic volume of the elements; Am. Jour. Sci., 2d ser., 47,
PP- 308-318, 1869.

Views around Ithaca, New York. Being a description of the water-
falls and ravines of this remarkable locality; 155 pp. (Pages 139-145,
146-152, 153-155, were inserted by the editor.)

1870
An examination of the doctrine of atomicities; Am. Chemist, 1, no. 5,

pp. 161-163, Sept. 23, 1870. (Read at the Troy meeting of the Am. Assoc.
for the Adv. of Science.)

How to play solitaire; Riverside Mag., Feb., 1870.
On a new method of separating tin from arsenic, antimony and molyb-

denum ; Am. Jour. Sci., 2d ser., 49, pp. 48-51, 1870.
Quack chemists; Old and New, Nov., 1870.
Upon the atomic volumes of solid compounds; Am. Jour. Sci., 2d ser.,

50, pp. 174-183, 1870.
1871

Anaesthetics; Dental Cosmos, Boston, June, 1871.
A drop of water; Our Young Folks, June, 1871
A lump of charcoal; Our Young Folks, Jan., 1871.

1872

Arsenic eaters; Applcton's Journal, Feb. 10, 1872.
Ghosts and ghost seeing; Old and New, Sept., 1872.
Scientific dabblers; Pop. Sci. Monthly, 1, no. 5, pp. 594-600, Sept., 1872.
A talk about electricity; Oliver Optic's Mag., Oct., 1872.
What the stars are made of; Our Young Folks, Feb., 1872.
The Young Men's Christian Union and the Western Fires; Old and

Neiv, Feb., 1872.
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1873
The constants of nature, Pt. 1—Specific gravities; boiling and melting

points; and chemical formulae; Smith. Misc. Collections, no. 255, 247 pp.,
Dec, 1873.

The controversy between religion and science; The Index, Apr. 12 and
19, 1873-

An essay upon the preservation of wood from decay (prize essay) ;
Pub'd as a Boston City Document, July, 1873.

Evolution and the spectroscope; Pop. Sci. Monthly, 2, no. 9, pp. 320-326,
Jan., 1873.

The heat of the sun; Appleton's Jour., May 17, 1873.
Spontaneous combustion; Appleton's Jour., Jan. 18, 1873.
Travelling in the air; Our Young Folks, Oct., 1873.

1874

(List of publications on chemistry by F. W. Clarke for the years 1868-
1874) ; Am. Chem., 5, p. 206, Dec, 1874.

On the molecular heat of similar compounds (abstract appears in Bull,
of Philos. Soc. of Wash., 1, pp. 104-105, 1874) ; Am. Jour. Sci., 3d ser.,
8, pp. 340-343, 1874.

On the molecular volume of water of crystallization; Am. Jour. Sci.,
3d ser., 8, pp. 428-432, 1874.

The reconstruction of a fish's tail; Am. Naturalist, pp. 363-364, June,
1874.

I87S
Chemistry of three dimensions (read at the Detroit meeting of the Am.

Assoc. Adv. Sci.) ; Am. Chemist, 6, no. 3, pp. 81-84, Aug., 1875. Also:
Proc. Am. Assoc. Adv. Sci., Detroit meeting, pp. 99-107, Aug., 1875.

Correspondence. A letter to the Editor of Pop. Sci. Monthly, a plea
for a subsection of chemistry in the Proc. of the Am. Assoc. for Adv. Sci.;
Pop. Sci. Monthly, 7, no. 39, p. 365, July, 1875.

Electric fishes; Penn. Monthly, Nov., 1875.
The future of chemistry; Pop. Sci. Monthly, 6, no. 33, pp. 276-281,

Jan., 1875.
The higher education; Pop. Sci. Monthly, 7, no. 40, pp. 402-410, Aug.,

I875-
Weights, measures, and moneys of all nations; Appleton and Co., N. Y.,

i875-
1876

American colleges versus American science; Pop. Sci. Monthly, o,
pp. 467-479, Aug., 1876.

Are the elements elementary? Pop. Sci. Monthly, 8, no. 46, pp. 463-471,
Feb., 1876.

Catholic colleges; New York Independent, Apr. 17, 1876.
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The constants of nature, 1st supplement to Pt. I—Specific gravities;
boiling and melting points; and chemical formulae; Smith. Misc. Pub., no.
288, 61 pp., Apr., 1876.

The constants of nature, Pt. II—Table of specific heats for solids and
liquids; Smith. Misc. Pub., no. 276, 14, 58 pp., Apr., 1876.

The constants of nature, Pt. Ill—Tables of expansion by heat for solids
and liquids; Smith. Misc. Pub., no. 289, 14, 58 pp., Apr., 1876.

1877
An ascent of Scar Ridge, by F. W. Clarke and Gaetano Lanza; Appala-

chia, 1, pp. 247-252, 1877.
Educational eccentricities; The Nation, Jan. 25, 1877.
Laboratory endowment; Pop. Sci. Monthly, 9, no. 60, pp. 729-736,

Apr., 1877.
Note on mineral analysis (No. 1 of Laboratory Notes from the Uni-

versity of Cincinnati) ; Am. Jour. Sci., 3d ser., 13, p. 290, 1877.
Note upon some fluorides (No. 2 of Laboratory Notes from the Uni-

versity of Cincinnati) ;Am. Jour. Sci., 3d ser., 13, pp. 291-292, 1877.
Note on molecular volumes (No. 3 of Laboratory Notes from the

University of Cincinnati) ; Am. Jour. Sci., 3d ser., 13, pp. 292-295, 1877.
On the iodates of cobalt and nickel (No. 4 of Laboratory Notes from

the University of Cincinnati) ; Am. Jour. Sci., 3d ser., 14, p. 280, 1877.
Some specific gravity determinations (No. 5 of Laboratory Notes from

the University of Cincinnati) ; Am. Jour. Sci., 3d ser., 14, pp. 281-286,
1877.

An analysis of sylvinite from Colorado (No. 6 of Laboratory Notes
from the University of Cincinnati) ; Am. Jour. Sci., 3d ser., 14, p. 286,
1877.

Specimens of educational literature; Pop. Sci. Monthly, 11. no. 66,
pp. 713-721, Oct., 1877.

Trips about the Franconian Mountains (address made at the 4th field
meeting of the Appalachian Mtn. Club, held at the Fabyan House, White
Mtns., N. H., July 24, 1877; See Appalachia, 1, p. 301, 1877.

1878

Bald Mountain; Cincinnati Gazette, July 20, 1878.
The Bald Mountain Mystery; a volcano only in imagination; New York

Tribune, July 19, 1878.
The chemistry of space; Science News, Nov. I, 1878.
The cultivation of chemistry; Proc. Am. Assoc. Adv. Sci., 1878.
On some seleniocyanates (No. 7 of Laboratory Notes from the Uni-

versity of Cincinnati) ; Am. Jour. Sci,, 3d ser., 16, pp. 199-200, 1878.
On the electrolytic estimation of mercury (No. 8 of Laboratory Notes

from the University of Cincinnati) ; Am. Jour. Sci., 3d ser., 16, pp. 200-
201, 1878.
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Some specific gravity determinations (No. 9 of Laboratory Notes from
the University of Cincinnati) ; Am. Jour. Sci., 3d ser., 16, pp. 201-206, 1878.

Scientific courses of study; Pop. Sci. Monthly, 13, no. 74, pp. 187-197.
June, 1878.

1879

Barometric observations of heights among the White Mountains;
Appalachia, 2, pp. 127-132, 1879.

On some new salts of aniline, by Miles Beamer and F. W. Clarke (No.
10 of Laboratory Notes from the University of Cincinnati) ; Am. Jour.
Sci., 1, nos. 2 and 3, pp. 151-153, June, 1879. Am. Chem. Soc. Jour., I,
p. 286, 1879.

Note on lithium picrate, by Miles Beamer and F. W. Clarke (No. 11 of
Laboratory Notes from the University of Cincinnati) ; Am. Chem. Jour., 1,
nos. 2 and 3, pp. 153-154, June, 1879. Am. Chem. Soc. Jour., 1, no. J,
p. 286.

Lockyer's recent discoveries; Science Nezvs, Feb. 15, 1879.
A preliminary notice of the revision of the atomic weights. (A paper

presented before the Subsection of Chemistry of Am. Assoc. Adv. Sci.,
at the Saratoga meeting, Aug. 30, 1879. This paper is reviewed in Am.
Chem. Jour., 1, no. 4, pp. 295-296, Oct., 1879.)

A trip to North Carolina; Appalachia, 2, pp. 14-28, Apr. 9, 1879.

1880

The constitution of the tartrates of antimony, by F. W. Clarke and
Helena Stallo (No. 15 of Laboratory Notes from the University of Cincin-
nati) ; Am. Chem. Jour., 2, no. 5, pp. 319-329, Nov., 1880.

Graphite from Ducktown, Tennessee, by F. W. Clarke and W. L. Dudley
(No. 18 of Laboratory Notes from the University of Cincinnati) ; Am.
Chem. Jour., 2, no. 5, pp. 331-332, Nov., 1880.

On a new variety of tetrahedrite, by F. W. Clarke and Mary E. Owens
(No. 13 of Laboratory Notes from the University of Cincinnati) ; Am.
Chem. Jour., 2, no. 3, p. 173, June, 1880.

Specific gravity determinations (No. 14 of Laboratory Notes from the
University of Cincinnati) ; Am. Chem. Jour., 2, no. 3, pp. 174-175, June,
1880.

On the relative stability of certain organic salts, by Miles Beamer and
F. W. Clarke (No. 16 of Laboratory Notes from the University of Cincin-
nati) ; Am. Chem. Jour., 2, no. 5, pp. 329-330, Nov., 1880.

Some new salts of uranium, by F. W. Clarke and Mary E. Owens (No.
17 of Laboratory Notes from the University of Cincinnati) ; Am. Chem.
Jour., 2, no. 5, p. 331, Nov., 1880.

"My Fire," poem; Pop. Sci. Monthly, 17, no. 3, pp. 321-324, July, 1880.
The subsection of chemistry at Boston (of the Am. Assoc. for Adv.

Sci.) ; Am. Chem. Jour., 2, no. 4, pp. 274-279, Oct., 1880.
A talk about lightning; Kansas City Review, May, 1880.
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l88l
An abstract of the results obtained in a recalculation of the atomic

weights; Am. Chem. Jour., 3, no. 4, pp. 263-275, Oct., 1881.
The adulteration of food; Cincinnati Commercial, Apr. 21, 1881.
The advantages of ignorance; Pop. Sci. Monthly, 18, no. 3, pp. 337-339,

Jan., 1881.
The chemists at Cincinnati (an account of the meeting of the Am. Assoc.

Adv. Sci., Aug. 17, 1881, at Cincinnati) ; Am. Chem. Jour., 3, no. 4,
pp. 291-297, Oct., 1881.

Some double and triple oxalates containing chromium (No. 20 of Lab-
oratory Motes from the University of Cincinnati) ; Am. Chem. Jour., 3,
no. 3, pp. 197-201, June, 1881.

The titration of tartaric, malic and citric acids with potassium per-
manganate. Preliminary note (No. 21 of Laboratory Notes from the
University of Cincinnati) ; Am. Chem. Jour., 3, no. 3, pp. 201-203, June,
1881.

Some new compounds of platinum (No. 24 of Laboratory Notes from
the University of Cincinnati) ; Am. Chem. Jour. 3, no. 5, pp. 350-351,
Dec, 1881.

On some salts of chromium and mercury (No. 25 of Laboratory Notes
from the LIniversity of Cincinnati) ; by F. W. Clarke and David Stern;
Am. Chem. Jour., 3, no. 5, pp. 351-354, Dec, 1881.

Report on the teachng of chemistry and physics in the United States;
U. S. Bureau of Education Circular No. 6, 219 pp., Wash., Gov't. Print.
Office, 1881.

The Ohio colleges; Boston Advertiser, Feb. 5, 1881.

1882

The appointment of college officers; Pop. Sci. Monthly, 21, no. 2, pp.
171-178, June, 1882.

The atomic weight of lanthanum and didymium; Am. Chem. Jour., 4,
no. 1, p. 76, Apr., 1882.

The constants of nature, Pt. 5—Recalculation of the atomic weights;
Smith. Misc. Pubs. No. 441, 271 pp., 1882.

A new mineral from Colorado (No. 26 of Laboratory Notes from the
University of Cincinnati) ; Am. Chem. Jour., 4, no. 2, pp. 140-142, June,
1882.

1883
An essay upon the preservation of wood from decay (prize essay, pub-

lished originally as a Boston City Document; republished in Proc. Ohio
Mechanics Institute); Boston City Document, July, 1873; Proc. Ohio
Mechanics Inst., 2, no. 1, pp. 12-22, March, 1883.

On some phosphides of iridium and platinum, by F. W. Clarke and O. T.
Joslin (No. 27 of Laboratory Notes from the University of Cincinnati) ;
Am. Chem. Jour., 5, no. 4, pp. 231-235, Sept., 1883.
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On cadmium iodide, by F. W. Clarke and E. A. Kebler (No. 28 of Lab-
oratory Notes from the University of Cincinnati) ; Am. Chem. Jour., 5, no.
4, pp. 235-240, Sept., 1883.

Some specific gravity determinations (No. 29 of Laboratory Notes from
the University of Cincinnati) ; Am. Chem. Jour., 5, no. 4, pp. 240-241,
Sept., 1883.

Researches on the tartrates of antimony, by F. W. Clarke and Chas. Seth
Evans (No. 30 of Laboratory Notes from the University of Cincinnati) ;
Am. Chem. Jour., 5, no. 4, pp. 241-250, Sept., 1883.

1884

Elements of chemistry; Appleton, N. Y., 369 pp., 1884.
Mineral notes from the Laboratory of the U. S. Geological Survey;

Am. Jour. Sci., 3d sen, 28, pp. 20-25, 1884.
The periodic law of chemical elements; Philos. Soc. Wash. Bull., 7,

pp. 15-16, Feb. 16, 1884.
Remarks on chemical theories of volcanism; Philos. Soc. Wash. Bull.

6, p. 93, 1884.
A report on work done in the Washington laboratory during the fiscal

year 1883-1884, by F. W. Clarke and T. M. Chatard; U.. S. G. S. Bull. 0,
40 pp., 1884.

An attempt at a theory of odor; Philos. Soc. Wash. Bull., 8, pp. 27-28,
Nov. 7, 1885.

The Flood Rock explosion; Philos. Soc. Wash. Bull., 8, p. 28, Nov. 7,
1885.

Mica; in U. S. G. S. Mineral Resources, 1883-84, pp. 906-912, 1885.
Science in politics; Pop. Sci. Monthly, 26, no. 5, pp. 577-586, 1885.
Topaz from Stoneham, Maine, by F. W. Clarke and J. S. Diller (com-

municated at the 264th meeting of the Philos. Soc. of Wash., jointly with
J. S. Diller) ; Am. Jour. Sci., 3d ser., 29, pp. 278-284, 1885. Philos. Soc.
Wash. Bull. 8, p. 5, 1885.

1886

The Minerals of Litchfield, Maine; Am. Jour. Sci., 3d ser., 31, pp. 262-
272, 1886.

The relations of the Government to chemistry (annual address of the
President, F. W. Clarke, of the Chemical Society of Washington) ; Chem.
Soc. of Wash. Bull. no. 1, Jan. 12, 1884-Jan. 14, 1886, pp. 9-22, 1886.

Report of work done in the Division of Chemistry and Physics, mainly
during the fiscal year 1884-85. Contains: Topaz from Stoneham, Maine,
by F. W. Clarke, pp. 9-15; U. S. G. S. Bull. 27, 70 pp., 1886.
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Researches on the lithia micas; Am. Jour. Sci., 3d ser., 32, pp. 353-361,
1886.

Turqouise from New Mexico, by F. W. Clarke and J. S. Diller; Am.
Jour. Sci., 3d ser., 32, pp. 211-217, 1886.

The adulteration of food; The Epoch, Jan. 17, 1887.
The minerals of Litchfield, Maine; in U. S. G. S. Bull. 42, pp. 28-38,

1887.
The new alchemy; The Epoch, Feb. 25, 1887.
Report of work done in the Division of Chemistry and Physics, mainly

during the fiscal year 1885-86; U. S. G. S. Bull. 42, 152 pp., 1887.
Researches on the lithia micas; in U. S. G. S. Bull. 42, pp. 11-27, 1887.
Saccharin; The Epoch, Dec. 21, 1887.
Science in England; The Epoch, Sept. 30, 1887.
Studies in the mica group; Am. Jour. Sci., 3d ser., 34, pp. 131-137, 1887.
Turquoise from New Mexico; in U. S. G. S. Bull. 42, pp. 39-44, 1887.

1888

The chemical structure of the natural silicates; Amer. Chem. Jour., 10,
pp. 120-128, Jan., 1888.

Chemistry for 1887 and 1888; in Smith. Inst. Ann. Rept, 1888, pp. 425-
453-

The constants of nature, Pt. I—A table of specific gravity for solids
and liquids. New ed., rev. and enl.; Smith. Inst. Pub. no. 659, 410 pp., 1888.

Expert testimony; Pop. Sci. Monthly, 33, no. 5, pp. 653-656, Sept., 1888.
New meteorites (communicated) ; Am. Jour. Sci., 3d ser., 35, p. 264,

1888.
The present status of mineralogy (read before the 296th meeting of the

Am. Philos. Soc. Wash., Jan. 29, 1887. See Bull. 10, p. 6, 1887) ; Pop.
Sci. Monthly, 32, no. 6, pp. 799-806, Apr., 1888.

Some nickel ores from Oregon; Am. Jour. Sci., 3d ser., 35, pp. 483-488,
1888.

The waters of the Yellowstone Park; The Epoch, Dec. 21, 1888.
On nephrite and jadeite, by F. W. Clarke and G. P. Merrill; Proc.

U. S. Nat. Mus., 11, pp. 115-130, 1888.

1889

Elements; in Watts' "Dictionary of Chemistry," 2, pp. 427-430, 1889.
The meteorite collection in the U. S. National Museum—A catalogue

of meteorites presented Nov. I, 1886; Smith. Inst. Rept., 1885-86, pt. 2,
pp. 255-265, I pi., 1880.

A new occurrence of gyrolite; Am. Jour. Sci., 3d ser., 38, pp. 128-129,
1889.
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A platiniferous nickel ore from Canada, by F. W. Clarke and Charles
Catlett; Am. Jour. Sci., 3d ser., 37, pp. 372-374, 1889.

Recent publications relating to chemistry; Am. Chem. Jour., 11, no. S>
pp. 362-364, May, 1880.

The relative abundance of the chemical elements; Philos. Soc. Wash.
Bull. 11, pp. 131-142, Oct. 26, 1889.

Report of work done in the division of chemistry and physics, mainly
during the fiscal year 1886-87; U. S. G. S. Bull. 55, 96 pp., 1889.

Studies in the mica groups; in U. S. G. S. Bull. 50, pp. 13-18, 1889.
A theory of the mica group (read before the 371st meeting of the

Philos. Soc. of Wash., May 9, 1891. See Proc. 11, p. 568, 1891) ; Am.
Jour. Sci., 3d ser., 38, pp. 384-393,

1890

Analyses of jade; in U. S. G. S. Bull. 60, pp. 123-127, 1890.
The chemical structure of the natural silicates; in U. S. G. S. Bull. 60,

pp. 13-20, 1890.
Experiments upon the constitution of the natural silicates; Am. Jour.

Sci., 3d ser., 40, pp. 303-312; 405-415; 452-457, 1890. Also: Zeit. Kryst.,
18, pp. 390-418, 1890.

A new occurrence of gyrolite; in U. S. G. S. Bull. 64, pp. 22-23, 1890.
A platiniferous nickel ore from Canada, by F. W. Clarke and Charles

Catlett; in U. S. G. S. Bull. 64, pp. 20-21, 1890.
Report of the Committee upon a National Chemical Society; Proc.

Am. Assoc. Adv. Sci., 39, pp. 139-142, 1890.
Report of work done in the division of chemistry and physics, mainly

during the fiscal year 1887-88; U. S. G. S. Bull. 60, 174 pp., 1800.
Report of work done in the division of chemistry and physics, mainly

during the fiscal year 1888-89; U. S. G. S. Bull. 64, 60 pp., 1890.
Some nickel ores from Oregon; in U. S. G. S. Bull. 60, pp. 21-26, 1890.
A theory of the mica group; in U. S. G. S. Bull. 64, pp. 9-19, 1890.
Ueber die chemische Constitution des Talks; Deutsch. Chem. Gesell.,

Berichte 23, pp. I537-I54O, 1890.

1891

Experiments upon the constitution of the natural silicates; in U. S. G. S.
Bull. 78, pp. 11-33, 1891.

The fractional analysis of silicates; Am. Chem. Soc. Jour., 13, pp. 277-
283, 1891.

The gem localities of Maine, with exhibition of specimens (an oral
communication made before the 373d meeting of the Am. Philos. Soc.
Wash., Oct. 10, 1801. See Proc. / / , p. 570, 1891) ; not published.

On the constitution of certain micas, vermiculites and chlorites; Am.
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Jour. Sci., 3d ser., 42, pp. 242-251, 1891. Also: Zeitschr. Kryst, 19, pp.
465-477, 1891.

On the question of concordance in atomic weight determinations; Amer.
Chem. Jour., 13, no. 1, pp. 34-37, Jan., 1891.

Recent publications relating to chemistry; Amer. Chem. Jour., 13, no. 3,
pp. 214-216, March, 1891.

The relations of abstract research to practical invention; Pop. Sci.
Monthly, 39, no. 4, pp. 540-546, Aug., 1891.

The relative abundance of the chemical elements; in U. S. G. S. Bull.
78, pp. 34-42, 1891.

Report of work done in the division of chemistry and physics, mainly
during the fiscal year 1889-90; U. S. G. S. Bull. 78, 131 pp., 1891.

The rhyme of the rain machine (poem) ; Life, Nov. 5, 1891.

1892

Experiments upon the constitution of certain micas and chlorites; Am.
Jour. Sci., 3d ser., 43, pp. 378-386, 1892.

Note on the constitution of ptilolite and mordenite; Am. Jour. Sci.,
3d ser., 44, pp. 101-102, 1892.

On the constitution of certain micas, vermiculites, and chlorides, by
F. W. Clarke and E. A. Schneider; in U. S. G. S. Bull. 90, pp. 11-21, 1892.

Relations of abstract scientific research to practical invention, with
special reference to chemistry and physics (celebration of the beginning
of the second century of the American patent system at Washington,
D. C, Par. 8-IO, 1891) ; published by the Executive Committee, 1892.
Proceedings of Congress, pp. 303-311.

Report of work done in the division of chemistry and physics, mainly
during the fiscal year 1890-91 ; U. S. G. S. Bull. 90, yy pp., 1892.

Tschermak's theory of the chlorite group and its alternative; Am. Jour.
Sci., 3d ser., 43, pp. 190-200, 1892.

1893

The constitution of the lithia micas; Am. Chem. Soc, 15, pp. 245-250,
1893. Also in U. S. G. S. Bull. 113, pp. 22-26, 1893.

Experiments upon the constitution of certain micas and chlorites, by
F. W. Clarke and E. A. Schneider; in U. S. G. S. Bull. 113, pp. 27-33,
1893.

Notes on the action of ammonium chloride upon silicates; in U. S. G. S.
Bull. 113, pp. 34-36, 1893.

Report of work done in the division of chemistry during the fiscal years
1891-92 and 1892-93; U. S. G. S. Bull. 113, 115 pp., 1893.

Tschermak's theory of the chlorite group and its alternatives; U. S.
G. S. Bull. 113, pp. 11-21, 1893.
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Report of the Committee on determinations of Atomic Weights, pub-
lished during 1893 (this is the first report of this committee) ; Jour. Am.
Chem. Soc, 16, pp. 179-193, 1894.

The atomic weight of oxygen; a study in constant error (communica-
tion read before the 416th meeting of the Philos. Soc. of Wash., Feb. 17,
1894) ; Proc. Philos. Soc. Wash., 12, p. 534, 1894.

The constitution of the zeolites; Am. Jour. Sci., 3d ser., 48, pp. 187-193,
1894.

An occurrence of anorthite and epidote; Am. Jour. Sci., 3d ser., 48, p.
429, 1894.

Reproduction of a fish's tail; Am. Naturalist, pp. 363-364, June, 1894.

1895

Report of the Committee on Atomic Weights published during 1894;
Jour. Am. Chem. Soc, 17, no. 3, pp. 201-212, March, 1895.

The constitution of the silicates; U. S. G. S. Bull. 125, 109 pp., 1895.
The new gas in the atmosphere (read before the 434th meeting of the

Phil. Soc. of Wash., Mar. 16, 1895. See Proc. 13, p. 439, 1895) ; not
published.

Note on a garnet from California; Am. Jour. Sci., 3d ser., so, pp. 76-77,
1895.

1896

Third annual report of the Committee on Atomic Weights (results
published during 1895) ; Jour. Am. Chem. Soc., 18, no. 3, pp. 197-214,
March, 1896.

An empirical relation between melting-point and critical temperature;
Jour. Am. Chem. Soc, 18, no. 7, pp. 618-621, July, 1896.

1897

Fourth report of the Committee on Atomic Weights (results published
in 1896) ; Jour. Am. Chem. Soc, 19, no. 5, pp. 359-369, May, 1897.

Analyses of rocks, with a chapter on analytical methods, laboratory of
the U. S. Geological Survey, 1880 to 1896; U. S. G. S. Bull. 148, 306 pp.,
1897.

Chemistry in the United States; Science, 11. s., 5, pp. 117-129, Jan. 22,
1897.

Chemistry in the United States (annual presidential address delivered
before the Philos. Soc. Wash., Dec. 12, 1896) ; Philos. Soc. Wash. Bull.
13, pp. 183-204, Jan., 1897.

The constants of nature, Pt. V—A recalculation of the atomic weights
(new ed., rev. and enl., Smith. Misc. Coll. 1075, 1897) ; Am. Jour. Sci.
4th ser., 3, p. 245, 1897.
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Fifth annual report of the Committee on Atomic Weights (results pub-
lished during 1897) ; Jour. Am. Chem. Soc, 20, no. 3, pp. 163-173, March,
1898.

The alkaline reaction of some natural silicates; Jour. Am. Chem. Soc,
20, pp. 739-742, 1898.

Sketch of Frank Wigglesworth Clarke (with port.) ; Pop. Sci. Monthly,
54, pp. 110-117, Nov., 1898.

Sixth annual report of the Committee on Atomic Weights (results
published in 1898) ; Jour. Am. Chem. Soc, 21, no. 2, pp. 200-214, Feb.,
1899.

The constitution of tourmaline; Am. Jour. Sci., 4th ser., 8, pp. 111-121,
Apr. 19, 1899. Also in U. S. G. S. Bull. 167, pp. 26-36, 1900.

Experiments relative to the constitution of pectolite, pyrophyllite, cala-
mine, and analcite, by F. W. Clarke and Geo. Steiger; Am. Jour. Sci., 4th
ser., 8, pp. 245-257, July 1, 1899.

On a hydromica from New Jersey, by F. W. Clarke and N. H. Darton;
Am. Jour. Sci., 4th ser., 7, pp. 365-366, 1899.

On Roscoelite—A note on its chemical constitution, by F. W. Clarke;
Am. Jour. Sci., 4th ser., 7, pp. 451-458, 1899.

Einige Prinzipien der petrographisch-chemischen Forschung, von F. W.
Clarke und W. F. Hillebrand; in praktische Anleitung zur Analyse der
Silikatgesteine nach den Methoden der geologischen Landesanstalt der
Vereinigten Staaten, 86 pp., Leipzig, 1899.

Proposed International Committee on Atomic Weights; British Assoc.
Adv. Sci., Report, 1899, p. 703.

1900

Seventh annual report of the Committee on Atomic Weights (results
published in 1899) ; Jour. Am. Chem. Soc, 22, no. 2, pp. 70-80, Feb., 1900.

The action of ammonium chloride upon analcite and leucite, by F. W.
Clarke and Geo. Steiger; Am. Jour. Sci., 4th ser., g, pp. 117-124, 1900.

The action of ammonium chloride upon natrolite, scolecite, prehnite
and pectolite, by F. W. Clarke and Geo. Steiger; Am. Jour. Sci., 4th ser.,
9, PP- 345-3S1! Mar. 1, 1900; Also: Zeit. f. anorg. Chemie, 24, pp. 139-147,
1900.

The alkaline reaction of some natural silicates; U. S. G. S. Bull. 167,
pp. 156-158, 1900.

Analyses of rocks from the laboratory of the U. S. Geological Survey,
1880-1899; U. S. G. S. Bull. 168, 308 pp., 1900.
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Contributions to chemistry and mineralogy from the laboratory of the
U. S. Geological Survey; U. S. G. S. Bull. 167, 166 pp., 1900.

Die Einwirkung von Ammoniumchlorid auf Natrolith, Skolecit,
Prehnit und Pectolith, by F. W. Clarke and Geo. Steiger; Zeit. f. anorg.
Chemie, 24, pp. 139-147, igoo.

Experiments relative to the constitution of pectolite, pyrophyllite, cala-
mine, and analcite, by F. W. Clarke and Geo. Steiger; U. S. G. S. Bull.
167, pp. 13-25, 1900.

A hundred years of chemistry; Pop. Sci. Monthly, 56, pp. 673-685, 1900;
and 57, pp. 59-69, 1900.

The man of science in practical affairs; Pop. Sci. Monthly, 56, pp. 487-
491, Feb., 1900.

On a hydromica from New Jersey, by F. W. Clarke and N. H. Darton;
U. S. G. S. Bull. 167, pp. 154-155, 1900.

1901

Eighth annual report of the Committee on Atomic weights (determina-
tions published in 1900) ; Jour. Am. Chcm. Soc, 23, no. 2, pp. 90-95, Feb.,
1901.

The evolution of the American University; The Forum, Sept., 1901.
Free speech in universities; Science, n. s., 13, pp. 309-310, Feb. 22, 1901.
The Government Exhibit at Buffalo; The Forum, Aug., 1901.
Report of the representatives of the Department of the Interior at the

Tennessee Centennial Exposition, Nashville, Tenn.; Washington, Gov-
ernment Printing Office, 1901.

Second annual report of the International Committee on Atomic
Weights, by F. W. Clarke et al. (this is the report of the American Sec-
tion of the International Committee on Atomic Weights of which F. W.
Clarke was chairman) ; Jour. Am. Chem. Soc, 23, no. 2, pp. 43-49, Feb.,
1901.

1902

Ninth annual report of the Committee on Atomic Weights (determina-
tions published in 1902) ; Jour. Am. Chem. Soc., 24, no. 3, pp. 201-215,
March, 1902.

The action of ammonium chloride upon certain silicates, by F. W.
Clarke and Geo. Steiger; Am. Jour. Sci., 4th ser., 14, pp. 27-38, Oct. 12,
1901 (published in Jan., 1902, Am. Jour. Sci.).

The action of ammonium chloride upon silicates, by F. W. Clarke and
Geo. Steiger; U. S. G. S. Bull. 207, 57 pp., 1902.

The calculation of atomic weights; Am. Chem. Jour., 27, no. 5, pp.
321-328, May, 1902.

The development of chemistry (with port.) ; Jour. Am. Chem. Soc, 24,
no. 2, pp. 117-138, 1902.
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The development of chemistry; Science, n. s., 15, pp. 161-175, Jan. 31,
1902.

Elementary chemistry, by F. W. Clarke and L. M. Dennis; American
Book Co., New York, 340 pp., 1902.

(Above is a revision of "Elements of Chemistry," by F. W. Clarke;
Appleton and Co., N. Y., 1884, 369 pp.)

A thermochemical constant (preliminary notice) ; Jour. Am. Chetn. Soc,
24, no. 9, pp. 882-892, 1902.

(A criticism of the above will be found in Jour. Am. Client. Soc., 26,
pp. 1450-1453, 1904.)

1903

Tenth annual report of the Committee on Atomic Weights (determina-
tions published in 1902) ; Jour. Am. Chem. Soc, 25, no. 3, pp. 223-231,
March, 1903.

The atomic theory; Science, n. s., 18, pp. 513-529, Oct. 23, 1903.
The atomic theory (the Wilde lecture) ; Manchester Lit. and Phil. Soc.

Mem., 40, no. 11, 1903.
Chemistry; Encyclopedia Americana, 4, 11 pp., 1903.
The composition of glauconite and greenalite; U. S. G. S. Monograph

43, PP. 243-247, 1903.
The Dalton centenary at Manchester and the Chemical Congress at

Berlin (address before the 572d meeting of. the Philos. Soc. of Wash.,
Oct. 24, 1903. See Proc. 14, p. 417, 1903) ; not published.

Mineral analyses from the laboratories of the U. S. Geological Sur-
vey, 1880 to 1903; U. S. G. S. Bull. 220, 119 pp., 1903.

The new law in thermochemistry (paper read before the 555th meeting
of the Philos. Soc. Wash., Oct. 11, 1902. See Proc, 14, p. 399, 1902) ;
Proc. Wash. Acad. Sci., 5, pp. 1-37, Jan. 1, 1903.

A pseudo-serpentine from Stevens County, Wash.; Am. Jour. Sci., 4th
ser., 15, pp. 397-398, 1903.

A thermochemical constant; Proc. Wash. Acad. Sci., 5, p. 1, 1903.
Report of the International Committee on Atomic Weights, by F. W.

Clarke et al.; Jour. Am. Chem. Soc, 2$, no. 1, 5 pp., Jan., 1903.

1904

Eleventh annual report of the Committee on Atomic Weights (deter-
minations published during 1903) ; Jour. Am. Chem. Soc, 26, no. 3, pp.
235-244, March, 1904.

Report of the International Committee on Atomic Weights, by F. W.
Clarke et al.; Jour. Am. Chem. Soc, 26, no. I, pp. 1-4, 1904.

Analyses of rocks from the laboratory of the U. S. Geological Survey,
1880-1903; U. S. G. S. Bull. 228, 375 pp., 1904.
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Chemistry at the International Congress of Arts and Sciences at St.
Louis (address before the 588th meeting of the Phil. Soc. Wash., Oct.
15, 1904. See Proc. 14, p. 430, 1904) ; not published..

The progress and development of chemistry during the 19th century
(address delivered at the Scientific Congress of the St. Louis Exposi-
tion) ; George Washington University Bulletin, Oct., 1904.

1905

Twelfth annual report of the Committee on Atomic Weights (deter-
minations published in 1904) ; four. Am. Chem. Soc, 27, no. 3, pp. 177-
191, March, 1905.

Report of the International Committee on Atomic Weights, by F. W.
Clarke et al.; Jour. Am. Chem. Soc., 27, no. 1, pp. 1-7, 1905.

Contributions to mineralogy from the U. S. Geological Survey, by
F. W. Clarke et al.; U. S. G. S. Bull. 262, 147 pp., 1905.

On basic substitutions in the zeolites; Proc. Wash. Acad. Sci., 7, p.
257, 1905.

On "californite," by F. Wr. Clarke and Geo. Steiger; in U. S. G. S.
Bull. 262, pp. 72-74, 1905.

A pseudoserpentine from Stevens County, Wash.; in U. S. G. S. Bull.
262, pp. 69-71, 1905.

Water of the Yukon; pamphlet; New York, 1905. Also in Jour. Am.
Chem. Soc., 27, no. 2, pp. 111-113, 1905.

1906

Thirteenth annual report of the Committee on Atomic Weights (deter-
minations published in 1905) ; Jour. Am. Chem. Soc, 28, no. 3, pp. 293-315,
March, 1906.

Report of the International Committee on Atomic Weights, by F. W.
Clarke et al.; Jour. Am. Chem. Soc, 28, no. 1, pp. 1-7, Jan., 1906.

Statistical method in chemical geology; Am. Phil. Soc, 45, pp. 14-32,
1906. Also Abs., Sci., n. s., 23, pp. 929-930, 1906.

1907

Fourteenth annual report of the Committee on Atomic Weights
(determinations published during 1906) ; Jour. Am. Chem. Soc, 2g, no.
3, pp. 249-262, March, 1907; Chem. Abs., 1, no. 11, p. 1366, June 5, 1907.

Report of the International Committee on Atomic Weights, by F. W.
Clarke et al.; Jour. Am. Chem. Soc, 29, no. 2, pp. 107-111, Feb., 1907;
Chem. Abs., 1, no. 9, pp. 1093-4, May 5, 1907.

The composition of the red clay; Roy. Soc Edinburgh, Proc, v. 27, pp.
167-171, 1907. Also: Jour. Geol., v. 15, no. 8, pp. 783-789, June 27, 1907.
Contains Addendum and Table III (2 pp. additional).

The composition of terrigenous deposits; Roy. Soc Edinburgh, Proc,
v. 27, pp. 269-270, 1907.
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Fifteenth annual report of the Committee on Atomic Weights (deter-
minations published during 1907) ; Jour. Am. Chem. Soc, 30, no. 3, pp.
309-318, March, 1908; Chem. Abs., 2, no. 15, p. 2049, Aug. 10, 1908.

The data of geochemistry; U. S. G. S. Bull. 330, 716 pp., 1908; Chem.
Abs., 2, no. 9, pp. 1252-3, May 10, 1908.

Report of the International Committee on Atomic Weights, by F. W.
Clarke et al.; lour. Am. Chem. Soc, 30, no. 1, pp. 1-4, 1908; Zeit. anorg.
Chem., 56, pp. 353-356; Zcit. angew. Chem., 21, pp. 17-19; Zeit. Electro-
chem., 14, p. 102; Zeit. physik. Chem., 61, pp. 491-493; Chem. Abs., 2,
no. 7, p. 928, Apr. 10, 1908; Deut. Chem. Gesell., Ber. 41, pp. 1-4.

1909

Sixteenth annual report of the Committee on Atomic Weights (deter-
minations published during 1908) ; Jour. Am. Chem. Soc., 31, no. 3, pp.
289-297, March, 1909; Chem. Abs., 3, no. 10, pp. 1107-8, May 20, 1909.

The chemical work of the U. S. Geological Survey; Science, n. s., 30,
pp. 161-171, Aug. 6, 1909.

Experimentelle Untersuchungen iiber Atomgewichte (review by F. W.
Clarke) ; Science, Dec. 10, 1909.

Report of the Committee of the American Chemical Society, appointed
to cooperate with the National Conservation Commission; Jour. Ind.
Bng. Chem., 1, pp. 115-117, 1909; Chem. Abs., 3, no. 10, p. 1205, May 20,
1909.

Report of the International Committee on Atomic Weights, by F. W.
Clarke et al.; Jour. Am. Chem. Soc, 31, pp. 1-6, 1909; Zeit. angew.
Chem., 22, pp. 146-148; Zeit. Blectrochem., 15, pp. 21-22; Zeit. physik.
Chem., 65, p. 385; Proc. Chem. Soc, 25, p. 3; Chem. Eng., 9, p. 49;
Zeit. anorg. Chem., 61, p. 147; Deut. Chem. Gesell., Ber. 42, p. 11.

The Wolcott Gibbs Memorial Lecture (delivered before the Chemical
Society, June 3, 1909) ; Jour. Chem. Soc, 05, pp. 1299-1312, 1909.

1910

Report of the International Commitee on Atomic Weights, by F. W.
Clarke et al.; Jour. Am. Chem. Soc, 32, no. 1, pp. 1-4, Jan., 1910.

Annual Report of the Committee on Atomic Weights, 1911, by F. W.
Clarke et al.; Jour. Am. Chem. Soc, 32, no. 10, pp. 1113-1116, Oct., 1910.

Seventeenth annual report of the Committee on Atomic Weights (deter-
minations published during 1909) ; Jour. Am. Chem. Soc, 32, no. 3, pp.
255-267, March, 1910.

Analyses of rocks and minerals from the laboratory of the U. S. Geo-
logical Survey, 1880-1908; U. S. G. S. Bull. 419, 323 pp., 1910.
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The chemical work of the U. S. Geological Survey; Seventh Interna-
tional Congress of Applied Chemistry, VII, London, 1909, Section 2, pp.
146-161, 1910.

George Frederick Barker (obituary) ; Am. Chem. Jour., 44, pp. 556-
557, 1910.

A preliminary study of chemical denudation; Smith. Misc. Coll., 56,
no. 5, pp. 1-19, June, 1910.

A recalculation of the atomic weights, 3d ed.; Smith. Inst., 548 pp., 1910.
Stanislao Cannizzaro (obituary) ; Proc. Am. Chem. Soc, pp. 97-98,

1910.
Biographical memoir of Wolcott Gibbs, 1822-1908; Nat. Acad. Sci.

Biographical Memoirs, 7, 22 pp., Feb., 1910.

1911

Eighteenth annual report of the Committee on Atomic Weights (deter-
minations published in 1910) ; Jour. Am. Chem. Soc, 33, no. 3, pp. 261-
272, March, 1911.

The data of geochemistry, 2d ed.; U. S. G. S. Bull. 491, 782 pp., 1911.
Note on the composition of sea water by F. W. Clarke and Geo.

Steiger; Wash. Acad. Sci. Jour., 1, nos. 1-2, pp. 4-5, July, 1911.
Annual report of the International Committee on Atomic Weights,

by F. W. Clarke et al.; Jour. Am. Chem. Soc, 33, no. 11, pp. 1639-1642,
Nov., 1911.

1912

Nineteenth annual report of the Committee on Atomic Weights (deter-
minations published during 1911) ; Jour. Am. Chem. Soc, 34, no. 3, pp.
225-232, March, 1912.

An aluminum arsenate from Utah; Wash. Acad. Sci. Jour., 2, no. 21,
pp. 516-518, Dec, 1912.

Notes on chemical stability; Wash. Acad. Sci. Jour., 2, pp. 339-344,
Aug. 19, 1912.

Some geochemical statistics (discusses the average composition of
igneous rocks and sedimentary rocks and the character and magnitude
of marine sedimentation) : Proc. Am. Philos. Soc, $1, pp. 214-234, July,
1912; Abs., Science, n. s., 3$, p. 791, May 17, 1912.

Annual Report of the International Committee on Atomic Weights,
by F. W. Clarke et al.; Jour. Am. Chem. Soc, 34, no. 11, pp. 1437-1440,
Nov., 1912.

1913

Twentieth annual report of the Committee on Atomic Weights (deter-
minations published during 1912) ; Jour. Am. Chem. Soc, 35, no. 3, pp.
227-235, March, 1913.

161



NATIONAL ACADEMY BIOGRAPHICAL MEMOIRS VOL. XV

Annual report of the International Committee on Atomic Weights,
by F. W. Clarke et al.; Jour. Am. Chem. Soc, 35, no. 12, pp. 1807-1810,
Dec, 1913.

1914

Annual report of the International Committee on Atomic Weights,
by F. W. Clarke et al.; Jour. Am. Chem. Soc, 36, no. 8, pp. 1585-
1589, August, 1914.

Address by F. W. Clarke (before University of Cincinnati at Commence-
ment Exercises. The subject matter of this address is the commence-
ment of a department of chemistry at the University, the building of a
new laboratory, etc.) ; Univ. of Cincinnati Record, ser. 1, 10, no. 4, pp.
65-71, Oct., 1914.

Columbium versus Niobium; Science, Jan. 23, 1914.
The constitution of the natural silicates; U. S. G. S. Bull. 588, 128 pp.,

1914; Abs., Wash. Acad. Sci. Jour., 4, p. 607, 1914.
The relative abundance of several metallic elements, by F. W. Clarke

and Geo. Steiger; Wash. Acad. Sci. Jour., 4, no. 3, pp. 58-62, Feb. 4, 10.14.
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