
NATIONAL ACADEMY OF SCIENCES
BIOGRAPHICAL MEMOIRS

PART OF VOLUME VII

BIOGRAPHICAL MEMOIR

OF

JOSEPH LEIDY

1823-1891

HENRY FA1RFIELD OSBORN

PRESENTED TO THE ACADEMY AT THE APRIL MEETING, I9I2

CITY OF WASHINGTON
PUBLISHED BY THE NATIONAL ACADEMY OF SCIENCES

February, 1913





NATIONAL ACADEMY OF SCIENCES.

Of the biographical memoirs which are to be included in Volume VII,
the following have been issued:

PAGES.

i- 22 : Wolcott Gibbs F. W. Clarke
23- 88: William Keith Brooks Edwin Grant Conklin
89-114 : Charles Augustus Young Edwin B. Frost

115-141 : Benjamin Silliman (1816-1885) Arthur W. Wright
143-169: James Hammond Trumbull Arthur W. Wright
171-193: William H. C. Bartlett Edward S. Holden
195-201: Cyrus Ballou Comstock Henry L. Abbot
203-222 : Samuel William Johnson Thomas B. Osborne
223-243: Charles Abiathar White William H. Dall
245-26S : Samuel Pierpont Langley Charles D. Walcott
260-288: Charles Otis Whitman Edward S. Morse
280-305 : Alexander Agassiz George Lincoln Goodale
307-334 : Samuel Franklin Emmons Arnold Hague
335-396 : Joseph Leidy Henry Fairfield Osborn

WASHINGTON, D-. C.

PRESS OF JUDD & DETWEILER, INC.



CONTENTS.
Page

. Ancestry and Life 339
Contributions to Anatomy 350
Contributions to Microscopy 351
Contributions to Paleontology 356
Contributions to Evolution 366
Honors 368
Bibliography 370
Biographies and Bibliographies 395



JOSEPH LEIDY.

The name of Joseph Leidy will endure both as the founder
of vertebrate palaeontology in America and as the last great
naturalist of the old, or eighteenth and early nineteenth cen-
tury type. Among zoologists he was the last to treat of the
whole animal world from the protozoa to man, rendering in
every branch contributions of permanent value. From his re-
searches among the minerals, plants, infusorians, entozoa, and
mollusks, he ranged into comparative anatomy as well as into
his greatest field of research, vertebrate palaeontology. In the
year 1852 we find him writing upon fossils from the West,
the geology of the Badlands, the life history of bees, their
anatomy and the physiology of their reproductive organs, as
well as entering the discussion of some new fungi with an
English microscopist, the specific determination of various
parasites, as well as numerous plants, the investigation of
some new points in comparative anatomy, the observation of
the movements of some new Rhizopods. His encyclopaedic"
knowledge, broad grasp of the whole field of natural history,
precision and originality of observation in every field, present
a combination of endowments which will never reappear in a
single individual.

In vertebrate palseontology, Leidy's favorite field of re-
search, all his great contributions antedate the beginnings of
the work of Edward Drinker Cope and Othniel Charles Marsh,
the two National Academicians whose names are always asso-
ciated in our minds with his. His monograph of 1869, "On
the Extinct Mammalia of Dakota and Nebraska," is, with the
possible exception of Cope's "Tertiary Vertebrata," the most
important palseontological work which America has produced.

ANCESTRY AND LIFE.

Descent from patriotic German-American stock enables us
to understand the sources of Leidy's fine moral qualities. His
remote ancestors, before 1720, were of the German peasantry.
While he was chiefly of German extraction, his paternal grand-
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mother, Catherine Le Febre Comret, was a sister of Francis
Joseph Le Febre, Duke of Dantzig, Marshal under Napoleon I.

Intellectually Leidy inherited the sterling thoroughness gen-
erally characteristic of Teutonic science, the indomitable search
for knowledge and love for the plain, unvarnished statement of
fact, unclouded by speculation. In following up the immediate
ancestry of Joseph Leidy we find, both on the father's and
mother's side, well-to-do people, tillers of the soil, partly en-
gaged in their own tanning and pottery. We also fail to find
among his more remote military forebears any anticipation of
his devotion to natural science unless it be that one of his great
uncles was a surgeon, and that he was of the same parent
stock as the German anatomist, Prof. Franz Leydig, of Wurz-
burg and Bonn. Leydig was Haeckel's master in embryology;
his grandfather was a brother of Joseph Leidy's grandfather.
It appears that Leidy's remarkable genius as an observer was
not accumulative but was suddenly born with him. Of the
many aspects of his character as a man of science we will
speak more definitely after reviewing his life and works.

Joseph Leidy was born in Philadelphia on the 9th of Sep-
tember, 1823. His father was a hatter and is described as a
man endowed with practical good sense, honest and industri-
ous, but not of any conspicuous mental force nor of very great
education. He was of ample means and never deprived his
family of the wherewithal for their mental development. He
was desirous that his sons should live independent, self-sup-
porting lives, and naturally became concerned when he found
Joseph preparing to support himself by teaching rather than
by the practice of his profession as a physician. Certain it is
that Leidy did not suffer from the financial strain which so
many men of science experience in early life.

Joseph Leidy's mother, Catherine Mellick, was a woman of
intellect and education, a descendant of the Mellicks (Moelich),
also natives of Rhenish Germany, who founded the celebrated
"Old Farm" in New Jersey and later emigrated to Pennsyl-
vania. When Leidy was only a year and a half old his mother
died, leaving behind her four children, of whom Joseph was
the third. His stepmother, Christiana Mellick, was also an in-
telligent woman, and gave Joseph his early training until he
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was sent to the private school of William Mann, a Methodist
clergyman, where he received as good a preparatory training
as Philadelphia afforded in that day. At this classical academy,
where Latin and Greek formed the principal part of the in-
struction, Leidy did not distinguish himself in his studies, but
showed an intense interest in all branches of natural history,
although none of these subjects were included in the curricu-
lum. It was his greatest delight to wander out into the rural
districts of Philadelphia in quest of minerals, plants, insects,
etc., and occasionally these excursions would tempt him to
absent himself from school without leave. He was indifferent
to boyish sports and devoted his leisure time to drawing the
natural objects which he collected. A note-book has been pre-
served, dated 1833; it contains a series of careful drawings of
snail shells and shows the degree to which Leidy, solely
through his own efforts, had cultivated his natural abilities at
the age of ten. In later years he became an expert draughts-
man, especially of microscopic objects. When at the age of
sixteen he left school his father determined that he should be
an artist. His mother, however, wished her sons to "learn pro-
fessions," and, as Leidy later explained, "she being the stronger
carried the point."

About this time Leidy spent several months in a wholesale
drugstore of a cousin physician and druggist, and soon ac-
quired so accurate a knowledge of drugs that he was recom-
mended to take temporary charge of a retail branch of the
business; but from the skill he had already displayed in dis-
secting, which he had practiced on a few domestic animals, his
mother believed that she saw in him the makings of a great
physician and she prevailed on his father to allow him to take
up the study of medicine. For a year he studied anatomy
under a private teacher, Dr. James McClintock, and in 1841 he
matriculated at the University of Pennsylvania. Here his chief
instructor was Dr. Paul B. Goddard, who in leisure evenings
at his own home introduced Leidy to the use of the microscope,
which became thereafter one of the greatest pleasures of his
life. In 1844 Leidy received the degree of doctor of medicine,
after presenting a thesis on "The Comparative Anatomy of the
Eye in Vertebrated Animals." He opened an office in Phila-
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delphia, and for two years practiced the profession of medi-
cine with little success. With ardent interest he continued to
pursue his studies in comparative anatomy, for which his prac-
tice left him ample time, and also acted as prosector to the
eminent Dr. Horner, professor of anatomy at the university.

Leidy's initial publications appeared, at the age of twenty-
two, in the year 1845 in the Proceedings of the Academy of
Natural Sciences of Philadelphia and of the Boston Society of
Natural History, covering8 new species of fossil shells from
New Jersey,'' the microscopic examination of a vertebra of a
fossil Zeuglodon,c the anatomy of the snail Helix albolabris,
the anatomy of the dart, and several species of American
pneumobranchiate mollusks. This last paper, presented before
the Boston Society of Natural History, showed so much ability
that Leidy was immediately elected a member of the society.
At this time, September, 1845, Amos Binney, president of the
society, wrote him: "The value of the compliment of your
election to membership in the Boston Society of Natural His-
tory consists in the wish to encourage you to continue to give
some portion of your time to that branch of natural history in
which there is no doubt that you may render essential service
to science. I mean the comparative anatomy of the lower
orders of animals."

On July 29, 1845, Leidy was also elected to membership in
the Academy of Natural Sciences of Philadelphia, an impor-
tant event alike in his history and that of the academy. He
published the first of a long series of contributions, and for the
succeeding forty-six years he exerted a most active influence
on the well-being of the institution in every department, until
in the world at large the names of Leidy and the academy
became inseparably associated.

This recognition of the originality and breadth of Leidy's

"Published in Proc. Boston Soc. Nat. Hist., 1845. (See bibliog-
raphy.)

b Notes taken on a visit to White Pond, Warren County, New Jersey,
[and a list of ten species of fossil shells collected there]. Proc. Acad.
Nat. Sci. Philadelphia, vol. 2, 1845, pp. 279-281.

c[The microscopic examination of a portion of a vertebra of the
fossil Zeuglodon shows that it has all the characteristics of recent bone.]
Proc. Acad. Nat. Sci. Philadelphia, vol. 2, 1845, p. 292.
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observations by the two leading scientific institutions of Amer-
ica truly marked the first turning point in his career. In these
days when science has a recognized place in every university
and school, and museum collections are available in all the large
cities, it is difficult to realize how much the privileges of the
academy library, apparatus, and collections, as well as the in-
terest and cooperation of the specialists in its circle of mem-
bers, could mean to the young scientist. The records of the
academy show that Leidy regularly attended the weekly even-
ing meetings from this time on and almost invariably took part
in the discussions. Soon after his election as a member Leidy
was appointed librarian of the academy, and performed his
duties in the conscientious and efficient way in which all his
work was done. In later years he served the academy as chair-
man of the board of curators, and finally as president for two
dates.

The six papers which Leidy contributed during the year 1846
cover the anatomy of the sloth and of one of the lemurs, the
wings of the locust, the olfactory organs in one of the gastero-
pods, and include also his first two contributions to the knowl-
edge of parasites which infest mammals.

From this early period dates Leidy's first discovery, which
in a practical way has contributed more than any other to the
welfare of humanity and has resulted finally in the saving of
hundreds, even thousands, of lives annually. With his keen
powers of observation he noticed in a piece of ham served at
his breakfast "table numerous minute white specks, which on
examination under the microscope he recognized at once as
cysts of Trichina spiralis, which were known to him from their
occurrence in human muscles. In 1835 Richard Owen had de-
scribed and named Trichina as parasitic in the human subject,
but up to the time of Leidy's discovery no one had surmised
the true source of this dangerous entozoon in man."

In the summer of 1846, at the age of twenty-three, Leidy
visited Samuel Stehman Haldeman, making collections of ani-
mals and plants in the vicinity of his home, reports of which

"[On the existence of an Entozoon (Trichina spiralis) in the super-
ficial part of the extensor muscles of the thigh of a hog.] Proc. Acad.
Nat. Sci. Philadelphia, vol. 3, 1846, pp. 107-108.
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appear in 1847 as his first contribution to the anatomy of ma-
rine vertebrates and invertebrates. It was at this time that
through his dissections his attention was drawn to the existence
of a fauna and flora within living animals, a subject which he
selected for a special contribution in 1853. During the fifties
he was a frequent visitor to Newport, Rhode Island, and Nar-
raganset Bay, where much of his work on marine zoology was
accomplished.

The year 1847 is also noteworthy for the appearance of
Leidy's first two contributions to vertebrate palaeontology," the
subjects being a fossil horse of the East and a fossil cameloid
of the West (Pocbrotherium). This marked the beginning of
his interest in palaeontology and of those manifold observa-
tions and notes on the extinct vertebrates of every region of
North America which fill the proceedings and memoirs of the
Academy of Natural Sciences. At this time Cope was seven
years of age and Marsh sixteen. Although Leidy's labors
throughout his life extended over almost every field of zoologi-
cal research, the complete list of his publications shows that
the study of vertebrate palaeontology absorbed his energies
chiefly up to the year 1873, after which his time was again de-
voted chiefly to microscopic organisms, although he made occa-
sional contributions to palaeontology.

In 1847-1848 Leidy definitely decided to abandon the prac-
tice of medicine and to devote himself to scientific research
and teaching, whatever financial difficulties might arise or as a
consequence lie in his path. He therefore accepted an appoint-
ment as demonstrator of anatomy in the Franklin Medical Col-
lege, which he surrendered, however, at the end of one session
in order to resume his anatomical work under Dr. Horner at
the University of Pennsylvania, and at the same time to deliver
privately his first course of lectures on anatomy, human and
comparative. His first notable contributions in this field were
those of 1847 and 1849 on the evidence of the existence of the
intermaxillary bone, confirming the earlier prophecy of Goethe.

0 On the fossil horse of America (Bquus americanus). Proc. Acad.
Nat. Sci. Philadelphia, vol. 3, 1847, pp. 262-266.

On a new genus and species of fossil Ruminantia (Pocbrotherium
zvilsoni). Proc. Acad. Nat. Sci. Philadelphia, vol. 3, 1847, pp. 322-326.
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Several contributions to human anatomy appear about this
period (1848-1849), which prepared him, at the age of twenty-
seven, for the editorship of the first American edition of
Quain's "Human Anatomy."

The summer of 1848 was spent abroad, Dr. Horner having
invited his young assistant to accompany him. In London,
Paris, Vienna, and other large cities, he visited the museums
and hospitals and made the acquaintance of eminent anato-
mists and physiologists, among others Owen, Darwin, Majen-
die, Milne Edwards, and Johannes Muller. Leidy sailed for
London on a packet ship, and soon after arrival he wrote a
letter to Richard Owen in which he used the following appro-
priate expression: "Looking upon you as the Cuvier of Eng-
land." Owen extended to him every courtesy. He dined with
Owen and met Charles Darwin just before returning to Amer-
ica. In Paris he found himself in the midst of the rebellion of
1848, and in a long letter to his mother, describing the exciting
events, he writes : "I got between the fires."

With his vision greatly broadened by this experience, Leidy
returned to his work with increased energy. He delivered a
course of lectures on microscopic anatomy, published the new
edition of Quain's "Human Anatomy,'" and began a course of
lectures on physiology at the Medical Institute of Philadelphia.

Indicating that he was a pioneer in this country in his special
field of microscopy is a letter received in 1852 from the Italian
anatomist, Corti: "I have not been aware of any one else in
America interested in microscopic anatomy, and write to inter-
est you in my investigation of the organ of hearing." a

After a short time overwork threatened Leidy with serious
illness, and he was obliged to suspend his teaching, as well as
his investigations, for some months. In the spring of 1850, at
the age of twenty-seven, a second opportunity to travel abroad
presented itself. Dr. George B. Wood, who had just been ap-
pointed professor of the practice of medicine in the University
of Philadelphia, and who wished to make a collection in Europe
of specimens, models, and drawings for his lectures, persuaded
Leidy to accompany him.

" This was the only work that Corti published, as he relinquished
scientific pursuits and entered the field of Italian diplomacy.
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In the meantime an intimacy had sprung up with Spencer F.
Baird. In 1853 Leidy wrote to Baird : "I am desirous of mak-
ing a special library of vertebrate palaeontology so far as my
means will permit." In 1852 Leidy had arranged to accom-
pany an expedition to the West to collect fossils. He particu-
larly desired to enter the field, as he wished to make certain
geological observations. We must consider it a great loss to
science that he was unable to carry out his plan. As he was
about to start Dr. Horner, professor of anatomy at the Uni-
versity of Philadelphia, became so seriously ill that Leidy was
informed by his friends it was absolutely essential for him to
remain as a substitute for Dr. Horner's course of lectures, as
in the event of his death he would in all probability be called
to the chair. Baird wrote to him: "Do not leave Philadelphia
until you have settled the professorship," and added, "Do not
worry about the fossil bones; they will all be sent to you any-
how."

It is characteristic of the dogmatic influences of the times
that the rival candidate for the chair of anatomy was using
Leidy's scientific researches as a weapon in opposing him. He
writes to Baird: "All those things which you would think
would recommend me to the trustees my opponent is using
against me. I am shamefully abused as being an atheist, an
infidel. It has been positively asserted that I seek to make
proselytes to infidelity, and that in my writings I have tried to
prove that geology overthrows the Mosaic account of the crea-
tion. You may judge of my feelings."

Aided by warm letters of recommendation from Wyman,
Dana, and Henry, Leidy, although only thirty years of age,
received the professorship of anatomy in 1853. Dana referred
to him as the most eminent comparative anatomist in the coun-
try. Wyman wrote: "It may be added that Dr. Leidy is emi-
nently distinguished as a man of science, with an ardent love
of nature, with untiring industry, with quiet and accurate
powers of observation. lie combines a highly philosophical
mind and great fidelity as a searcher after truth." Joseph
Henry wrote: "If the regents, or rather the trustees, should
be so blind to the best interests of the institution as to place
some favorite over your head, they will repent it. If you con-
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tinue to grow as you have begun, places of honor will be forced
upon you."

At the age of forty, in August, 1864, Leidy married Anna
Harden, of Louisville, Kentucky. They had no children.

When, in 1867, the Academy of Natural Sciences of Phila-
delphia was planning the erection of a new building, more
ample accommodations for its growing museum and library,
Leidy was appointed a member of the board of trustees of the
building. The administrative duties connected with this post
were little to his taste, and so far as possible he left all de-
cisions to other members of the board, whom he considered
more practical than himself.

In 1874 Leidy was offered the Hershey Professorship at
Harvard. In 1875 he again went abroad, and during his visit
to London he met Mrs. Huxley, Huxley himself being at the
time in Edinburgh lecturing. The day following his call Leidy
received a letter from Huxley, in which he expressed regret,
and wrote in his characteristic way: "Mrs. Huxley once saw
an iceberg, which I in all my travels never had a chance of,
and I am really in despair missing all chance of seeing you. If
she has also the power of boasting that she met you and I have
not . . . my life will not be worth living. For domestic
reasons if for no other, therefore, let me have the pleasure of
seeing you."

In 1880 an invitation to lecture and supervise the studies of
the graduate students of Princeton University was considered
and declined.

Some of the most interesting episodes in Leidy's life may be
considered in connection with his two chief lines of investiga-
tion, the protozoa and fossil vertebrates. His character and
intellectual predispositions are constantly reflected in his work.
His knowledge of the general facts of natural history was vast.
While lecturing at Swarthmore the students would delight in
trying to bring to his notice some natural object with which he
might prove to be unacquainted, but they never succeeded in
finding him unprepared. In scientific discussion he seemed to
have an intimate and first-hand knowledge of every speciality,
in addition to being a master of anatomy, invertebrate zoology,
and palaeontology. Although he did not claim to be a miner-
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alogist his knowledge of minerals and precious stones was vast.
He lectured at Swarthmore for years on minerals, and his col-
lection of minerals, sold to the Smithsonian Institution after
his death, reflected his keen powers of observation and judg-
ment. He made one of the first collections of gems arranged
in this country, to which he added from time to time until a
few years before his death it was disposed of in Boston; some
of these gems are now in the collection of the American Mu-
seum of Natural History of New York."

Botanical studies continued to attract him. He once ex-
pressed regret at not having time to prepare a monograph on
the "grasses," which interested him particularly.

Leidy's life continued to be characterized by unabated vigor
and constant industry. Year after year the Proceedings of the
Academy of Natural Sciences contained numerous short com-
munications, with studies of parasitism and palaeontology tak-
ing the most prominent place. In 1881 Leidy was unanimously
elected president of the Academy of Natural Sciences of
Philadelphia—an office which he held until his death, in 1891.
When, in 1884, after almost twenty years of preparation, the
University of Pennsylvania established a department of bi-
ology, Leidy was made its director, and was also appointed to
fill the chair of zoology and comparative anatomy. In the fol-
lowing year the Wagner Free Institute of Science of Phila-
delphia elected him its president. Thus the prophet was hon-
ored in his own country, and Philadelphia may look back with
satisfaction to her generous and timely recognition of the
greatness of her son.

Accompanied by his wife, Leidy visited Europe for the last
time in 1889. He returned home little refreshed and his
strength began to fail soon afterward. Nevertheless he con-
tinued his teaching and the performance of his many duties
until the week before his death.

Leidy passed away on April 30, 1891, in has sixty-eighth
year, having continued his studies almost to the very last. The
amount of work accomplished by him in his productive period
of forty-six years (1845^-1891) is extraordinary. His pub-

" See Memoir of Joseph Leidy by Persifor Frazer, American Geolo-
gist, January, 1892.
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lished writings of various lengths exceed 600 titles. Although
an indefatigable worker, he was devoid of personal ambition,
and seems to have sought positions not for the distinction they
might bring to him, but only for the opportunity which they
might afford for the pursuit of his scientific studies. He fre-
quently placed others before himself. When invited to make the
opening address of the American Museum of Natural History
in New York, he declined, advising the trustees to ask Pro-
fessor Marsh in his stead. To Meek and Hayden, who wrote
to him in 1859 regarding credit for a geological observation,
he replied: "I am too little ambitious to give myself any trouble
about such a case as that you mention. Even should any one
pass unnoticed more important things I may have done, I shall
feel no regret about the matter."

He cared as little for money as for position, his tastes being
extremely simple. He was simple and unassuming in habit
from first to last and unaffected by the honors which came to
him from every part of the world. The tributes paid to Leidy
at the time of his death enable us to realize in what high es-
teem he was held as a man. It is said that he never made an
enemy; the testimony of all with whom he came in contact is
that he was as lovable as he was great in character. A love of
peace was one of the essential characteristics of his nature,
combined with a strong passion for truth and love of the beau-
tiful. He disliked controversy exceedingly and was reserved
on all matters relating to his personal beliefs, such as religion.
The Unitarian Church appealed to him most strongly. To
quote from his own words: "I have always had an antipathy
to enter into a discussion of religious opinions, and when per-
sons, curious to know mine, have questioned me, to avoid dis-
cussion, I have the last few years referred them to the admi-
rable work of John Fiske [Cosmic Philosophy].
Through life I have been conscious of having been a devoted
worshiper (again to quote Mr. Fiske) 'of an ever-present God,
without whom not a sparrow falls to the ground'; and I have
often felt annoyed at the implied reproach of infidelity from
the self-sufficient who consider that they fulfill all religious
duty in lip service to the same Deity." It has been alleged that
he resembled Darwin in a lack of appreciation of poetry, but
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this appears to have arisen from a misunderstanding. Among
his favorite writers were Longfellow and Holmes. "The
Chambered Nautilus" of the latter had an especial charm for
him. He was fond of art, and his own artistic skill was
coupled with a keen delight in beauty of form and color.

CONTRIBUTIONS TO ANATOMY.

In 1854, the year after his appointment as professor, Leidy
was selected to represent the University of Pennsylvania at
the meeting of the American Medical Association in St. Louis.

After his appointment he came to be regarded as one of the
leading authorities on anatomy in America. His elementary
treatises on human anatomy," published in 1861, and repub-
lished in a large and revised edition in 1889, was for many
years a classic text book for students of medicine, and even
now repays study, though out of date in many of its state-
ments. It is conspicuous for clearness, simplicity, and accu-
racy—features which characterized all of Leidy's writings.

During the Civil War Leidy volunteered as surgeon to the
Satterlee Military Hospital, which was established in West
Philadelphia. The task of superintending and reporting on
the autopsies was assigned to him, and in the medical and
surgical history of the war, published between 1870 and 1879,
are contained the accounts of sixty autopsies performed by
Leidy. Although he continued to hold the professorship of
anatomy throughout his life and performed the duties con-
nected with it in a more than creditable manner, his interests
gradually drew him farther and farther from the subject of
anatomy. After his report to the Surgeon General of the
Army he wrote only one more paper directly connected with
the science of medicine. As in his school days, it became his
pastime to study almost every branch of natural history, and
all his leisure was devoted to varied researches, which in re-
trospect seem to constitute the most voluminous portions of
his work.

0 An Elementary Treatise on Human Anatomy. J. B. Iyippincott Co.,
Philadelphia, 1861. Second edition, rewritten. J. B. Iyippincott Co.,
Philadelphia, 1889.
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CONTRIBUTIONS TO MICROSCOPY.

Leidy's studies in helminthology continued to the last and
gave him a very great reputation; specimens chiefly of para-
sitic worms were sent to him for determination from all parts
of the United States. Some time previous to his death he had
in contemplation the publication of a work upon helminthology
and parasitology. In the early years of his researches in this
field he was the only American naturalist who devoted any
considerable time to these studies. Leidy's plan of publication
was never carried out, but we are indebted to Joseph Leidy,
Jr., a nephew of the great anatomist, for bringing together, in
the Smithsonian Miscellaneous Collections," all of Leidy's pub-
lished researches in this field, beginning in September, 1846,
and continuing until 1891, the last year of his life. In 1853
Leidy published his first memoir in this field, entitled "A flora
and fauna within living animals," b a volume beautifully illus-
trated by ten plates from Leidy's own drawings.

His first materials for the study of the Protozoa had been
gathered in the East, in the pools and streams in the neighbor-
hood of Philadelphia. During the years 1872-1873 he spent
his summers in the region of Fort Bridger, Wyoming, and
when obliged for a time to abandon the subject of vertebrate
palaeontology, he turned again to that division of the Protozoa
known as Rhizopods.

Dr. F. V. Hayden, director of the United States Geological
Survey of the Territories, encouraged these researches and
showed a very broad appreciation of the scope of the survey
in publishing "Freshwater Rhizopods of North America" as
volume 12 (1879) of the survey monographs. In introducing
this monograph, Leidy observes: "During the last four years

0 Researches in Helminthology and Parasitology by Joseph Leidy,
M. D., LL. D., professor of human and comparative anatomy and
zoology in the University of Pennsylvania, president of the Academy
of Natural Sciences, and of the faculty of the Wagner Free Institute
of Science, Philadelphia, with a bibliography of his contributions to
science. Arranged and edited by Joseph Leidy, Jr., M. D. Smithso-
nian Misc. Coll., part of vol. 46, 1904, 281 pages.

h A flora and fauna within living animals. Smithsonian Contr. Knowl.,
vol. s, 1853, pp. 68, 10 plates.
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I have studied one important class—the Rhizopods as they
occur in all fresh waters of the country from the Atlantic
border to an altitude of 10,000 feet in the Rocky Mountains.
The marine forms of Rhizopods, in all times, have extensively
contributed to the construction of stratified rocks. The de-
termination of the living fresh-water forms may serve as a
guide to the discovery and determination of fossil forms in
the vast lacustrine, formations in the interior of our continent."
The volume is beautifully illustrated with forty-eight large
plates in color from L,eidy's exquisite drawings. The work
illustrates the simplicity of Leidy's methods when he observes
that all his observations were carried on with a small micro-
scope costing only $50, and that the total expense to which he
put the Geological Survey during his explorations in the West
amounted to $222. The spell which the work cast about him
is shown in his concluding remarks: "I may perhaps continue
in the same field or research and give to the reader further
results, but cannot promise to do so; for though the subject
has proved to me an unceasing source of pleasure, I see before
me so many wonderful things in other fields that a strong im-
pulse disposes me to leap the hedges to examine them." This
culminated Leidy's study of this group, begun in his student
days, when he had observed for the first time the amoeboid mo-
tions of the white blood corpuscles.

One of his most important observations in the field of mi-
croscopy was presented in a brief note of May 5, 1886, under
the title, "Remarks on parasites and scorpions." " Leidy de-
scribed three specimens of worms obtained from an anemic cat,
presumed to be specimens of Ankylostoma duodenale, which
was sent to him by Dr. Belfield, of Chicago, for determination.
He remarked:

On superficial examination I supposed the worms might belong to
Strongylus titbafortnis, a closely related parasite infesting the cat. The
specimens, however, exhibit the same structure of the mouth as is
described in the Ankylostoma duodenale of man. . . . [Description
follows.]

The finding of this parasite in the cat in this country renders it

a Remarks on parasites and scorpions. Trans. Col. Phys. Phila-
delphia, 3d ser., vol. 8, 1886, pp. 441-443.
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probable that it may also infest man with us, and is probably one of
the previously unrecognized causes of pernicious anemia.

This communication was made by Leidy to the College of
Physicians of Philadelphia before the full significance was
recognized of the presence of the hookworm in man as a cause
of anemia—a subject subsequently developed through the in-
vestigations of Dr. C. Wardell Stiles as of the first importance
in medecine."

Leidy, in alluding to the work of Dr. John K. Mitchell on
the fungus origin of malaria, denied this origin and treated
Mitchell's work as speculative, in which position he was cor-
rect. It is doubtful whether he entertained the idea that ma-
laria could not be or was not of parasitic origin, because the
etiology was not then known, and it would have savored too
much of dogmatism. He remarks: "The production of cer-
tain diseases, however, through the agency of entophyta, is no
longer a subject of doubt, as in the case of Muscardine in the
silk-worm, the Mycoderm of Porrigo favosa in man, etc.; but
that malarial and epidemic fevers have their origin in crypto-
gamic vegetables and spores requires yet a single proof.6 If
such were the case, these minute vegetables and spores, con-
veyed through the air and introduced into the body in respira-
tion, could be detectedc (p. 14).

Leidy had a marked interest in the problem of "spontaneous
generation"; his work covered a long period at intervals of
patient research work; his conclusions were referred to in the
text and in the footnotes appended to the introduction of "A
flora and fauna within living animals" (1853). He made an
extended reference to further investigations in his address
before the medical students of the university in a lecture pub-
lished in 1858 and 1859.

11 "The worms from the cat were not A. duodenale of man, but ap-
parently A. caninutn, which is very common in dogs." C. W. Stiles,
letter to H. F. Osborn.

b See "an ingenious little work by my distinguished friend, Dr. J. K.
Mitchell, 'On the cryptogamous origin of malarious and epidemic
fevers."

c "A flora and fauna within living animals." Accepted for publication
December, 1851. Smithsonian Contr. KnowL, vol. 5, Art. 2, April, 1853,
pp. 67, 10 plates.

353



XAiTOXAL ACADliMV BIOGRAPHICAL MRMOIRS—VOL. VJt

Prof. Henry B. Ward" gives the following estimate of the
value of I,ekly's work on the lower organisms:

His contributions to comparative anatomy among invertebrate groups
are no less important; both among insects and mollusks he contributed
investigations which form the basis of our present knowledge-of these
groups. It was, however, among the lower forms that his work was
particularly noteworthy. Here he entered upon fields comparatively
unbroken and achieved results of the highest permanent value. His
work on Protozoa is well shown in a magnificent monograph6 whose
artistic and accurate figures were all the work of his own pencil. All
Ins observations were made with wonderful precision in view of the
simple instrument at his command. Thus, for instance, he> noted in
1849 and in 185K that the Gregarinida are provided with muscle fibers,
a view which was denied by European observers until thirty years later
it was confirmed by the younger Van Beneden.

In some respects his most striking work was done in the field of
helminthology. Among his very first papers was one in 1846 on an
entozoan from the pig, in which he announced that he had discovered
a minute encysted worm, which he regarded at Trichina spiralis, here-
tofore considered as peculiar to the human species. This observation
attracted the attention of Leuckart, who in his monograph gives due
credit to L,eidy, and suggested that trichinosis in man might be due to
the eating of raw pork containing the parasite (pp. 273-274).

A series of helminthological contributions ran from 1850 to 1856,
culminating in his Synopsis,'' which is the only paper of its kind that
has yet appeared in this country (p. 274).

Prof. Gary X. Calkins writes:

There is really not much that I can add to what he [Ward] has
given except a word of appreciation for his splendid work as a pioneer
on American Protozoa. His monograph on the rhizopods is a splendid
production and will stand as a classic, it well illustrates his powers
of careful observation, keen insight into the structures, and their bear-
ings on the vital activities of these forms. Not only rhizopods, but
many other types of Protozoa as well, are carefully noted and affinities
made out. On the whole, Eeidy's work is to be classed as taxonomic
rather than biologic. His particular genius here seemed to be morpho-

" Ward, Henry li.: Notices Biographiques, vin. Joseph L,eidy, M. D.,
L-L. O. Archives de Parasitologie, tome 3, 1900, pp. 269-279.

b Fresh-water rhizopods of North America. Rept. U. S. Geol. Sur-
vey Territories, vol. 12, 1879, pp. xii and 324, 48 pis.

c Proc. Acad. Nat. Sci. Philadelphia, vol. 4, pp. 226-233; and vol. 5,
pp. 205-210.

'' A synopsis of Entozoa and some of the ectocongeners. Proc. Acad.
Nat. Sci. Philadelphia, vol. 8, 1856, pp. 42-50.

354



JOSEPH LEIDV—OSEORN

logical, his quick eye noting any differences which might indicate novel
types. It may be stated that Leidy was undoubtedly the foremost
student of Protozoa in this country at his time—a fact which illus-
trates his wonderful breadth of view and keen interest in all things
pertaining to natural history.17

To his helminthological work numerous references have already been
made. He brought together a vast amount of material and the studies
made on this were communicated to the world mostly in the form of
brief articles rather than finished contributions. Nevertheless, his keen
insight into comparative anatomy led him to outline many natural
genera, such as Clinostomum, to which the newer generation of stu-
dents are just returning as natural subdivisions. While these observa-
tions were made with great keenness of perception, it must still be
confessed that they were often expressed in quite too brief form for
clear general understanding. In this he only followed the plan of his
European contemporaries, and while his ideas are distinct with the
specimen itself in view, it is undoubtedly true, as in the case of many
other great workers of the past generation, that the original specimens,
must be worked over more fully to establish their actual taxonomic
position. It is sad to record that his helminthological work was left
unfinished. In the five volumes of Leidyana presented to the Phila-
delphia Academy by Dr. Nolan are included four volumes of draw-
ings and notes which are a veritable mine of helminthological infor-
mation. An unfinished monograph of the Gregarines is indicated by
the 176 unpublished illustrations of these forms from twenty-one hosts
which occur among these drawings; and the wide range of other hel-
minthological work shows well that his project of a monograph on
parasites would have given the world a work the loss of which we
may well mourn. But though unfinished, his contributions will form
the basis of American work in the future as they have furnished in
some directions even to the world the foundation for past work in this
department. Leidy's reputation as a heltninthologist was certainly
cosmopolitan, as is clearly evinced by the numerous references to his
contributions in the works of Cobbold, Diesing, and of that master of
helminthology, Rudolph Leuckart (pp. 276-277).

Dr. C. W. Stiles gives the following estimate of Leidy's
work :b

Our estimate of Leidy's work on parasites must vary with our point
of view. If we belong to the class of students who try to judge the
work of a broad general zoologist of 1880-1890 from the point of view
of a specialist of 1910, we must conclude that Leidy's results were in-
ferior. If we belong to the class of students who recall that all efforts

0 Letter to Professor Osborn, April 30, 1912.
b Letter to Professor Osborn, May 18, 1912.
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should be judged in connection with their period, we must conclude
that Leidy was not only the American pioneer, but a brilliant pioneer
in this field of zoology.

From a viewpoint of public health, his discovery of Trichinella
spiralis in swine seems to be his most important practical contribution
to helminthology. In addition, his systematic work had considerable
value which for years was overlooked.

His other great public-health contribution seems to me to be his
observation on flies as apparent spreaders of disease. It concerned flies
in hospital wards during the war, 1861-1865, as spreaders of infection
to wounds.

Leidy, in 1879, reached a stage in the classification of parasitic amce-
bfe which the rest of the world did not reach until years later. He
recognized that parasitic amoebae, like the amoebae of the water-roach,
should be separated from the free living forms, but I do not recall
any modern author on amcebiasis who has seen this historical point.

. Insects and protozoa as possible disease-carriers were con-
stantly in Leidy's mind. Dr. Frank E. Lutz contributes" the
following interesting notes gathered from twenty-three of
Leidy's contributions on insects :

In most of Leidy's best work insects play the incidental role of hosts
of the micro-animals and plants he was really investigating. He ap-
parently was much interested in them as objects for observation, as is
shown by the numerous short notes he presented before the Academy
of Natural Sciences, but he wrote no important paper on a purely
entomological subject. Tn 1846 he published two short but interesting
notes on the anatomy of certain Orthoptera, and in 1852 made the
suggestion that the disappearance of tracheae from the repletes of the
honey-ant prevented the digestion of the "stored" honey. In the same
year he worked with Langstroth on the question of the fertilization of
the eggs of the honey-bee, advocating the now accepted idea that
spermatozoa are stored for some time in the spermatheca of the queen.
In 1853 he discussed the cause of malaria and wrongly concluded that
it is not of parasitic origin; but in 1871 he suspected the carrying of
smallpox and gangrene by flies, proving that they do carry spores of
the fungus 1'eaUus iinpmiicus.

CONTRIBUTIONS TO PALEONTOLOGY.

Sir Charles Lyell's "Principles of Geology," published in
1839, appears to have exerted a direct influence upon Leidy, as
upon Darwin and many others, in arousing his interest in ge-

1 Letter to Professor Osborn, April 29, 1912.
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ology. After Lyell had visited young Leidy in his home in
Philadelphia he wrote to him in 1883: "Give serious attention
and devote your time to palaeontology." It is a piece of inter-
esting history that in Leidy's address many years afterward to
Sir William Flower, acknowledging the award of the Lyell
Medal by the council of the Geological Society of London, he
says: "I must add that I feel as if Sir Charles himself was
expressing satisfaction in consideration of my having complied
with his wish, when thirty years ago in my own home here he
said he hoped I would devote my time to palaeontology instead
of to medicine."

Leidy's observations in palaeontology were first directed to
specimens found in a cave in Mississippi near Natchez, sup-
posed to include fossil human bones, in 1845, an (l presented at a
meeting of the Academy of Natural Sciences. The untrodden
field of palaeontology opened before him as his greatest oppor-
tunity. A number of stray memoirs, notable among them
those of Vice-President Thomas Jefferson and Dr. llarlan,
upon the extinct sloth of America, the Megalonyx jeffersoni,
had already been published, but no systematic work or con-
nected statement covering the remarkable extinct fauna of the
eastern coast of our continent had as yet been attempted.
From the scanty materials in the academy and from scattered
specimens sent to him by amateur collectors, Leidy, in the year
1847, at the age of twenty-four, published his first important
paper on the fossil horse of America, in which he proved be-
yond a doubt that the horse, though extinct at the time of the
discovery of America, had existed on this continent in prehis-
toric times. This had been preceded by several pabeontological
notes—e. g., November 18, 1845. We find him inquiring into
the causes which may have brought about the extinction of the
horses on our continent, and his inquiry was formulated as
follows: "At present their existence is being fully confirmed;
it is probably as much a wonder to naturalists as was the first
sight of the horses of the Spaniards to the aboriginal inhabit-
ants of the country, for it is very remarkable that the genus
Bquus should have so entirely passed away from the vast pas-
tures of the western world, in future ages to be replaced by
a foreign species to which the country has proved so well

357



NATIONAL ACADEMY BIOGRAPHICAL MEMOIRS—VOL. VII

adapted. It is impossible in the present state of our knowl-
edge to conceive what could have been the circumstances which
have been so universally destructive to the genus on one conti-
nent and so partial in its influence upon another." Twelve
years later we find much the same proposition stated in the
following words in Darwin's "Origin of Species": "For seeing
that the horse since its introduction into South America has
run wild over the whole country and has increased in numbers
at an unparalleled rate, I asked myself what could so recently
have exterminated the former horse under conditions of life
apparently so favorable." "'

Leidy's wide and accurate knowledge of human and com-
parative anatomy, (ogether with his extraordinary power of
detecting resemblances, enabled him to make remarkable de-
ductions from even the fragmentary materials which were sub-
mitted to him. In the year 1847 he described the first cameloid
(Pocbrothcriuni) from the Oligocene of the Western Terri-
tories.

In 1848 there are two notices of western forms, and from
this time on until 1870 all the great materials from the West
came into Leidy's hands, affording him the unparalleled oppor-
tunity of laying the foundations of American palaeontology.
As early as 1846 there had appeared in the American Journal
of Arts and Sciences the description by Hiram A. Prout of
part of a jaw which the author referred to "Palceotherium,"
from the Mauvaises Terres, near the White River, Nebraska.
This jaw subsequently was referred to Leidy and he distin-
guished it as Titanotherium. It has become the type of the
titanotheres, one of the most important families of mammals
which Leidy discovered. These early papers on the mammals
of Nebraska proved to be of the greatest importance, because
they served to draw the attention of scientists to the explora-
tion of the rich fossil beds of the West. The history of early
exploration is given in Leidy's memoir of 1869. The first
bones were collected by amateur collectors and sent to the
Academy of Natural Sciences. The first systematic scientific
collections were made by Dr. John Evans (1849) and by Thad-

" See Angelo Heilprin's manuscript memoir, "Dr. Leidy's work in
geology and palaeontology."
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deus Culbertson (1850) ; the latter, at the instigation of Spen-
cer F. Baird, immediately sent the fossils to Leidy for study
and description, remarking that he was the only anatomist
qualified to make the determination. Leidy's observations on
this collection were presented in a series of notices in the Pro-
ceedings of the Academy. Leidy described and figured the
forms mentioned in his "Description of the Remains of Ex-
tinct Mammalia and Chelonia from Nebraska Territory," pub-
lished in 1852, and his final report was in "The Ancient Fauna
of Nebraska, a Description of Extinct Mammalia and Chelonia
from the Mauvaises Terres of Nebraska," published in 1854.
In this the oreodonts, rhinoceroses, elotheres, and horses, as
well as the titanotheres (Palcrothcrium) and Testudinata,
chiefly of the Lower Oligocene, but referred to the Eocene,
were first described. Tt was in the same year, 1852, that Leidy
had arranged to accompany an expedition to the West to col-
lect fossils; he particularly desired to go in order to make his
own observations on the occurrence of the fossil remains, and
it must always be deplored as a great loss to science that he
was unable to carry out these plans. His mind was now con-
centrated upon vertebrate palaeontology. One by one he thor-
oughly established the distinction of the New World from the
Old World forms, first in the Oligocene. then, as the field of
exploration broadened, in the Miocene and Pliocene areas. In
the meantime the mammals of the eastern Pleistocene were
successively treated in short but clear descriptions, always ac-
companied by close comparisons with the living and extinct
forms of the Old World. "The Ancient Fauna of Nebraska,"
accepted for publication by the Smithsonian Institution in 1852,
appeared in 1854. This was his last synthetic contribution to
the western mammals prior to the publication of his great me-
moir of T869. In the meantime Leidy's work, "A Memoir on
the Extinct Sloth Tribe of North America," was prepared in
1853 and published in 1855. This was a companion to his
other important works, "A Memoir on the Extinct Dicotylinse
of North America," presented to the Philosophical Society in
1852 and published in 1853 also to his memoir "On the Ex-
tinct Species of American Ox," completed in 1852 and pub-
lished in 1853 by the Smithsonian Institution.
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Dr. F. V. Hayden's explorations in the Judith and Mussel-
shell rivers of Missouri in 1855 yielded to Leidy the first
knowledge of the Upper Cretaceous reptilian fauna, including
the Crocodilia, the Iguanodontia, and carnivorous dinosaurs.
The first comprehensive account of these animals was Leidy's
memoir, "Extinct Vertebrata from the Judith River and Great
Lignite Formations of Nebraska,"' published by the American
Philosophical Society in i860. It will be observed that at this
time the whole western territory was comprised within Ne-
braska. Leidy's comprehensive review of eastern and western
mammals was completely paralleled by his equally comprehen-
sive examination of the eastern and western reptiles. In 1857
he began his monographic revision of the Cretaceous reptiles
of the United States, which comprehended those of New Jer-
sey, Maryland, Delaware, North Carolina, Georgia, Alabama,
Mississippi, and Nebraska. The last embraces not only the
Judith River forms, first described, but from other parts of the
West, adding the mosasaurs, plesiosaurs, and many new types
of Crocodilia and Testudinata to his previous description. The
mosasaurs carried his work into the Middle Cretaceous. It is
interesting to note that the commission to which this memoir
was referred by the Smithsonian Institution included Louis
Agassiz and Edward D. Cope, the latter destined to soon suc-
ceed Leidy in both the reptilian and mammalian field. While
extremely valuable for its exact description, this memoir on the
"Cretaceous Reptiles of the United States," published in 1865,
was rather a synthesis of all existing knowledge and an exact
description and determination of a very fragmentary series of
types than an attempt at classification or determination of the
relationships and habits of the animals described; in fact, the
material was far too fragmentary to admit of philosophic
work. Even in the hands of Owen the classification of the ex-
tinct Reptilia was in a rudimentary stage. Nevertheless, this
memoir, taken with that on the reptiles of the Judith River,
constitutes the foundation of the reptilian palaeontology of
America. Brief reference should also be made to Leidy's
work on the eastern saurians, such as Bathygnathus ? (1853)
and "Descriptions of some remains of fishes from the Car-
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boniferous and Devonian formations of the United States,"
published in 1856 by the Academy of Natural Sciences.

It is important to note that in all these treatises, although
not having visited the territory described, Leidy made a serious
effort in conjunction with the geological work of Dr. F. V.
Hayden to determine the geological levels of the forms de-
scribed.

Leidy's grandest contribution to palaeontology is his memoir
of 1869, entitled "The Extinct Mammalian Fauna of Dakota
and Nebraska." This not only covers all his own researches on
the western forms, but embraces a complete synopsis on the
mammalian palaeontology of North America up to the year of
publication, which is absolutely invaluable to the student of the
history of the subject. This synopsis of early palaeontology
in this country is a priceless repertoire of the first period of
mammalian palaeontology in America, what may be called the
pre-Darwinian Period. The illustrations in thirty lithographic
plates, executed under Dr. Leidy's direction, are masterpieces
of accuracy and have served for all subsequent determinations.
The materials for the work had been accumulating for twenty-
three years; those of the synopsis of the mammalian remains
of North America had been accumulating for a century and a
half. The preparation of the work occupied Leidy, with vari-
ous interruptions, for a period of seven years. In the preface
we once more observe Leidy's regard for fact rather than
theory:

The present work is intended as a record of facts, in palaeontology,
as the authors have been able to view them—a contribution to the great
inventory of nature. No attempt has been made at generalizations or
theories which might attract the momentary attention and admiration
of the scientific community. We give this premonition at the outset,
to prevent disappointment in those who might be expectant of more
important results than we have obtained from the great amount of
material at our command. We have endeavored to see and represent
things correctly, nothing more, though we apprehend we have not been
able to avoid the average amount of errors usual under such circum-
stances.

The geological introduction by Dr. F. V. Hayden illustrates
the extremely* rudimentary knowledge of geological succession
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which prevailed at that time, the Tertiary rocks being divided
into four groups as follows:

Loup River beds, 300-400 feet Pliocene
White River group, 1,000 or more feet Miocene
Wind River deposits, 1,500-2,000 feet (?)
Fort Union or Great Lignite group, 2,000 feet (?)

Leidy himself, however, made a remarkably accurate presen-
tation of the vertical range of species (p. 20). His subdivi-
sions, A, B, C, D, E, and F, have been used largely by Mat-
thew (1899).° Matthew's identification of the Hayden and
Leidy stratification is as follows:

F = Loup Fork = Upper Miocene
E = Ticholeptus Zone = Middle Miocene
1) == Lower Miocene
C = Leptauchenia Zone or Protoceras Zone = Up-

per Oligocene
B = Oreodon Zone = Middle Oligocene
A = Titanotherium Zone = Lower Oligocene

At the time, the deposits in Nebraska and Dakota were all
considered of lacustrine origin, and Leidy shows his sagacity
in pointing out the absence of the remains of birds and fishes,
and the fact that the single reptile known is a land turtle. It
is now believed that these deposits are flood-plain—an interpre-
tation which accounts for the absence of aquatic forms. Leidy
returns to this subject in his concluding remarks:

In this view of the formations we are led to inquire why
they exhibit no traces of fishes or aquatic mollusca mingled with the
multitude of relics of terrestrial mammals. Even remains of the latter
of decided aquatic habit are absent. With the exception of the marsh-
loving rhinoceros and the beaver, no amphibious mammals have been
discovered; not even the hippopotamus, whose remains are frequent
in contemporaneous formations of Europe and Asia.

The constitution of the skeletons of most fresh-water fishes, though
comparatively unfavorable to their preservation as fossils, can hardly
be admitted as a sufficient reason for the total absence of their remains

0 A Provisional Classification of the Fresh-water Tertiary of the
West. Bull. American Mus. Nat. Hist., vol. 12, Art. 3, March 31, 1899,
pp. ig-75.
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in the formations in question. The conditions during which the for-
mations of the Mauvaises Terres were deposited would appear to have
been especially favorable for the preservation of the most delicate
structures. The mammalian fossils, in the perfect preservation of their
original sharpness of outline without the slightest trace of erosion
and the character of their containing matrix, indicate quiet water with
a soft muddy bottom. The chemical constitution, too, of the matrix
and fossils indicate a petrifying quality in the mud and water favor-
able to the preservation of any animal skeleton.

The absence of remains of fishes and aquatic mollusks in association
with the mammalian fossils, both in the NTiobrara and Nebraska for-
mations, may be accounted for by supposing that the lakes in which
were formed the deposits containing the fossils may have been period-
ically subjected to admissions of salt water from the ocean, thus in-
ducing a condition unfavorable to life in the lake waters.

lie comments on the absence of crocodiles. He also intro-
duces a few generalizations. It is noted that in the form of
the skull the Oligocene forms present a greater uniformity of
structure than the existing mammals. A valuable classification
based on the system of Richard Owen is presented. A dis-
similarity of the Oligocene and closer similarity of the Pliocene
mammals to those of the Old World is noted. The presence
of sloths is attributed to South American migration. Com-
munity of fauna with Europe is explained by a continental
connection with Asia. The extinction of a very large part of
the Oligocene fauna is commented upon.

The next great volume of Leidy was his "Contributions to
the Extinct Vertebrate Fauna of the Western Territories," be-
gun in 1870 and completed in 1873." As early as 1868, Dr.
J. van A. Carter, of Fort Bridger, Wyoming, in correspondence
with Leidy, had informed him of the frequent occurrence of
the remains of turtles and other animals in the buttes of the
neighboring country. During the same year Hayden com-
menced his geological observations in these great Middle Eo-
cene deposits, now known as the Bridger formation, which
opened a new chapter in the history of the American fossil
vertebrates. Leidy's first notice of these fossils appeared in
the Proceedings of the Academy of Natural Sciences, April,
1869, in the mention of a little supposed Insectivore, Omomys

a Contributions to the extinct vertebrate fauna of the Western Terri-
tories. Rept. U. S. Geol. Surv. Terr., vol. 1, 1873, 40, pp. 358, pis. 37.
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carteri, which he named after Dr. Carter. The animal has
since been determined as belonging to the Primates. Descrip-
tions of many other forms appear in the Proceedings of the
Academy of Natural Sciences of 1870-1873, followed by the
publication of the memoir. When the volume was ready for
the press, in the summer of 1872, Leidy received an invitation
to visit Dr. Carter at Fort Bridger, which he accepted with
delight, and thus on the eve of the publication of his last great
work on palaeontology he beheld for the first time one of the
grand fossil-bearing regions of the West. Referring to an
excursion into the Badlands, he writes:

No scene ever impressed the writer more strongly than the view of
one of these Badlands. . . . On ascending the butte to the east
of our camp, I found before me another valley—a treeless barren plain,
probably ten miles in width. From the far side of this valley, butte
after butte arose and grouped themselves along the horizon, and looked
together in the distance like the huge fortified city of a giant race.
The utter desolation of the scene, the dried-tip water-courses, the ab-
sence of any moving object, and the profound silence which prevailed,
produced a feeling that was positively oppressive. When I then
thought of the buttes beneath my feet, with their entombed remains of
multitudes of animals forever extinct, and reflected lipon the time
when the country teemed with life, I truly felt that I was standing on
the wreck of a former world (p. 18-19).

There follows a vivid description of the geology of the Basin
which makes one regret that L,eidy's first opportunity to visit
the region had come so late in his life. The volume is mainly
devoted (pp. 27-196) to the Eocene fauna, mammals, reptiles,
and fishes, but there occurs also the first systematic account
(pp. 210—226) of the mammals of the John Day River, Oregon,
now known to be of Upper Oligocene age. The Miocene and
Pliocene vertebrates determined by Leidy after the close of
his memoir of 1869 are also treated (pp. 227-264). The vol-
ume concludes with Leidy's last contribution to the vertebrate
fauna of the Cretaceous period (pp. 266-309) and a notice of
Carboniferous fishes (pp. 311—313).

This important monograph therefore completes the founda-
tions which Leidy laid down for the systematic determination
of the extinct vertebrate life of America. Already, in 1872,
Marsh and Cope had begun to collect in the Bridger Eocene
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field, and Leidy prophetically observes in his preface: "The
investigations and descriptions by these gentlemen of some
of the fossils from the same localities have been so nearly con-
temporary with mine that from want of the opportunity of
comparison of specimens we have no doubt in some cases de-
scribed the same things under different names and thus pro-
duced some confusion, which can only be corrected in the
future." It has required nearly forty years of painstaking
work to correct the confusion which Leidy refers to in this
kindly note.

Marsh's contributions to western palaeontology were begun
in 1868.° Marsh had begun publishing in 1861. Cope began
publishing in 1859, and it is noteworthy that his first paper on
western vertebrates also appeared in 1868. While no doubt
Leidy watched with keen satisfaction the promise of the de-
velopment of the science in the hands of these younger men,
an element of pathos entered into his own position. For the
long period of twenty-one years (1847—1868) he had enjoyed
a monopoly of vertebrate palaeontology in America. Now the
situation is suddenly changed; two younger men, full of energy
and enthusiasm and with ample means, render it impossible
for him to compete in the collection of fossils or to continue
his best loved work. Sir Archibald Geikie, who visited Phila-
delphia in 1879, quotes Leidy's own words in explanation of
his abandoning palaeontology at this time: "Formerly," he said,
"every fossil one found in the States came to me, for nobody
else cared to study such things ; but now Professors Marsh and
Cope, with long purses, offer money for what used to come to
me for nothing, and in that respect I cannot compete with
them. So now, as I get nothing, I have gone back to my
microscope and my Rhizopods and make myself busy and happy
with them." Leidy's bibliography attests the truth of this
statement. In 1874 there appear seventeen papers on Rhizo-
pods and other microscopic forms and only four on fossil
vertebrates. His active work between 1874 and 1879 culmi-
nated in his memoir, "Fresh-water Rhizopods of North Amer-

" Notice of a new and diminutive species of fossil horse (Hquus
parvuhis) from the Tertiary of Nebraska. American Journ. Sci., vol.
46, 1868, pp. 374-375-
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ica," of 1879. In the meantime, however, he began to renew
his notices of vertebrate remains of the Eastern States, espe-
cially from the phosphate beds of South Carolina, which he
collected in his two memoirs of 1874 and 1879." In 1880 he
describes the fauna of the bone cave in Pennsylvania and gives
a second paper on Bathyynathus. Occasional contributions
follow in succeeding years on the horses and peccaries, and in
1884 there begin his notices of the vertebrate fossils from
Florida, which continued until 1889, when Leidy's last impor-
tant contributions to vertebrate palaeontology were published
in the Transactions of the Wagner Free Institute of Science.''
By an interesting coincidence these animals, which were partly-
obtained by Leidy's intimate friend, Mr. Joseph Willcox, were
closely related to those from the Loup Fork of Nebraska,
which Leidy had begun to describe in 1856, forty years before.

EVOLUTION.

From the time of his first paper of 1847 o n t n e fossil horse
of America until his last paper of 1889, "On Hippotherium and
Rhinoceros from Florida," L,eidy was constantly accumulating
facts for Darwin. It was a common saying that it is "a simple
matter to construct the building after the materials are sup-
plied." As a close observer of affinities of structure he antici-
pated by many years both Cope and Marsh in building up the
materials for the phylogeny of the horses, camels, rhinoceroses,
and other groups of ungulates. There does not seem to be a
single case in which Leidy failed to recognize affinity. He
showed extraordinary acuteness in distinguishing the various

0 Description of vertebrate remains chiefly from the phosphate beds
of South Carolina. Journ. Acad. Nat. Sci. Philadelphia, vol. 8, 1877,
pp. 209-261.

Notice of a new and diminutive species of fossil horse (Equus par-
vulus), from the Tertiary of Nebraska. American Journ. Sci., 2d ser.,
vol. 46, 1868, pp. 374-375.

* Description of mammalian remains from a rock crevice in Florida.
Trans. Wagner Free Inst. Sci. Philadelphia, vol. 2, 1889, p. 15.

Description of vertebrate remains from Peace Creek, Florida. Idem,
pp. 19-31.

Description of some mammalian remains from the salt mine of Petite
Arise, Louisiana. Idem, pp. 33-40.
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genera of Miocene and Pliocene horses; many of his determi-
nations which were formerly questioned are now thoroughly
established, yet with our understanding of Leidy's nature it is
not surprising that he failed to place these animals in phyletic
or successive stages and virtually left this phyletic reconstruc-
tion entirely to Cope and to Marsh. We may explain this
partly by Leidy's indisposition to indulge in controversy, be-
cause he well knew that evolution was a keenly controverted
question, partly by his unwillingness to indulge in theories
which he did not consider thoroughly tested by facts; but
chiefly it is attributable to his thoroughly Teutonic disposition
to confine himself absolutely to direct observation and to
amassing as large a number of well-attested facts as possible.
He spent his life in amassing facts. He was often approached
by this or that firm or representative of some book concern or
journal to give expression to some new theory. His invariable
reply was : "I am too busy to theorize or to make money. The
time will come when such investigations as I may add from
time to time may prove of value, and I believe I can do more
good to science in adding some new facts than in preparing
articles for popular treatises." The correspondence of Leidy
with Hayden confirms this view. There is little doubt that
during this entire formative period Leidy was practically an
evolutionist, although the theory was not clearly formulated in
his mind. He could hardly have been less, in view of his
familiarity with the second volume of Lyell's "Principles of
Geology." In this connection it is interesting to observe what
Leidy, in prophetic vein, wrote in his memoir, "A Flora and
Fauna within Living Animals," published in 1853, eight years
before the publication of "The Origin of Species":

The study of the earth's crust teaches us that very many species of
plants and animals became extinct at successive periods, while other
races originated to occupy their places. This probably was the result
in many cases of a change in exterior conditions incompatible with
the life of certain species and favorable to the primitive production of
others. Living beings did not live upon earth prior to their indis-
pensable conditions of action, but wherever these have been brought
into operation concomitantly, the former originated. Of the life pres-
ent everywhere, with its indispensable conditions and coeval in its origin
with them, what was the immediate cause? It could not have existed
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upon earth prior to its essential conditions, and is it therefore the re-
sult of these? There appear to he hut trifling steps from the oscillat-.
ing particle of organic matter to a Bacterium; from this to a Vibrio;
thence to a Monad, and so gradually up to the highest orders of life.
The most ancient rocks containing remains of living beings indicate
the contemporaneous existence of the more complex as well as the
simplest of organic forms; but, nevertheless, life may have been ush-
ered upon earth through oceans of the lowest types long previously to
the deposit of the oldest Palaeozoic rocks as known to us.

With Asa Gray, he was among the very first to accept Dar-
win's theory of the origin of species; for immediately after
the appearance of the first edition of Darwin's work, in 1859,
upon the recommendation of Leidy and of Dr. Isaac Lea, Dar-
win was elected a memher of the Academy of Natural Sciences
of Philadelphia, March 27, i860. Thus the Academy was one
of the first institutions to honor Darwin after the publication
of his great work. Of this support Darwin wrote to Sir
Charles Lyell:

MY DEAR LYEU, : This morning I got a letter from the Academy of
Natural Sciences Philadelphia announcing that I am elected a corre-
spondent member. It shows that some naturalists do not think me
such a scientific profligate as many think me here.

Yours gratefully, CHAS. DARWIN.

In March, i860, Darwin himself wrote a letter to Leidy
referring to his early accounts of the horse and camel tribes.

HONORS:

In the year 1869 the honorary degree of LL. D. was con-
ferred on Leidy by the Franklin and Marshall College of Lan-
caster. Not long after this he received his appointment as
professor of natural history in Swarthmore College, and for
fourteen years lie lectured once or twice weekly to the students.
His reputation kept steadily growing on both sides of the At-
lantic and each fresh volume brought him new fame. In
palaeontology he was held as the Cuvier of America, while as
an anatomist and zoologist he was held in high esteem. In
1863 Leidy became one of the fifty leading men of science of
America who joined in the incorporation of the National Acad-
emy of Sciences (March 3, 1863). When he went abroad in
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1875 for the third time his acquaintance was sought by scien-
tists everywhere. In 1879 he was elected an honorary member
of the Royal Microscopical Society of London; of the Zoologi-
cal Society of London in 1883. In the year 1880 the Boston
Society of Natural History awarded to him the Walker Grand
Prize for 1879 for prolonged investigations and discoveries in
zoology and paheontology, and in consideration of the extra-
ordinary merit of Leidy's works the sum awarded was $1,000.
In 1884 the Geological Society of London awarded to Leidy
its Lyell Medal in recognition of his researches in geology and
palaeontology. In announcing the award of the medal, Sir
Archibald Geikie said: "Among the scientific laborers in the
palaeontological harvest field, Dr. J. Leidy has held a foremost
place. Careful in observing, accurate in recording, cautious
in inferring, his work has the high merits which trustworthiness
always imparts.7' This award was followed not many years
afterward by that of the Cuvier Prize Medal, sent to Leidy
by the Institute of France. In 1886 Harvard University con-
ferred on Leidy the honorary degree of LL.D.

BIOGRAPHIES AND BIBLIOGRAPHIES OK JOSEPH LEIDY.

The present writer is chiefly indebted to Dr. loseph Leidy,
]r., a nephew of Leidy, for many of the personal references in
the above review, as well as for calling attention to the dates
of some of Leidy's most important discoveries. The bibliog-
raphy prepared by Dr. Leidy for his important review of the
elder Leidy's work, entitled "Researches in Helminthology and
Parasitology, by Joseph Leidy, M. D., LL. D.," is the most
complete which has been published, and is reprinted herewith,
with corrections and the addition of a few omitted titles.

The writer is indebted also to Dr. Joseph Willcox, of Phila-
delphia, an intimate friend of Leidy's, for an opportunity to
examine the journal taken on Leidy's last journey abroad and
for some interesting personal experiences.

On the whole, the memoir of Joseph Leidy prepared by the
late Dr. Henry C. Chapman for the Academy of Natural
Sciences is the most authentic of the ten which have been pre-
pared and published by various writers. It appears that W.
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Ruschenberger's sketch for the American Philosophical Society
contains some matter which is less authentic. The most ap-
preciative reviews of L,eidy's contributions to geology and
pakeontology are those of Persifor Frazer (1892), of Angelo
Heilprin (unpublished address), and of Archibald Geikie
(1892). Relating especially to Peidy's contributions to hel-
minthology is the brief memoir by Henry P». Ward, prepared
for the French Archives de Parasitologie (1900). The memoir
by Dr. William Hunt was published for private distribution.
There is also a biographical note in Spitzka's "Study on
Brains," published by the American Philosophical Society.
The fullest information regarding the life of Leidy will, how-
ever, be found in the biography now in course of preparation
by Dr. Joseph Leidy. Jr.
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Camel tribe, Camelops kansanus. Idem, pp. 172-173.
On Urnatella gracilis and a new species of Plumatella. Idem, pp. 191-

192.
Notice of some Fossil Bones discovered by Mr. Francis A. Lincke in

the banks of the Ohio River, Indiana (describes a new species of
wolf, Cams primcevus). Idem, pp. 199-201.

[On Hydrachna.] Idem, p. 202 (4 lines).
Remarks on the question of the identity of Bootherium cavifrons with

Ovibos moschatus or 0. maximus. Idem, pp. 209-210.
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On Bathygnathus borealis, an extinct saurian of the new Red Sandstone
of Prince Edward Island. Journ. Acad. Nat. Sci. Philadelphia,
vol. 2, pp. 327-330, pi. xxxiii. Amer. Jour. Sci., 1855, vol. xix, p.

444- "
The ancient Fauna of Nebraska, a description of extinct Mammalia

and Chelonia from the Mauvaiscs Terres of Nebraska. Smithso-
nian Contrib. Knowl., vol. 6, pp. T26, 25 plates. (Accepted for pub-
lication 1852.)

18555-

[On a so-called Fossil Man.] Proc. Acad. Nat. Sci. Philadelphia, vol.
7, p. 340 (6 lines).

Indications of twelve species of Fossil Fishes. Idem, pp. 395-397.
Indications of five species, with two new genera, of extinct Fishes.

Idem, p. 414.
[On Escharina variable.] Idem, p. 415 (3 lines).
Notices of some tape worms. Idem, pp. 443-444.
Contributions toward a knowledge of the Marine Invertebrate Fauna

of the Coasts of Rhode Island and New Jersey. Journ. Acad.
Nat. Sci. Philadelphia, vol. 3, pp. 135-152, 1855.

A memoir on the extinct Sloth tribe of North America. Smithsonian
Contrib. Knowl., vol. 7, pp. 70, 16 plates. (Accepted for publication
December, 1853.)

1856.

I On J'ilaria canis curdis.] Proc. Acad. Nat. Sci. Philadelphia, vol. 8,
p. 2.

Description of two Ichthyodorulites {Steuacanthus nitidus and Cylin-
dracanthus ornatus). Idem, pp. 11-12. American Journ. Sci., 2d
ser., vol. 21, pp. 421-422.

A synopsis of Fntozoa and some of their Keto-congeners, observed by
the author. Proc. Acad. Nat. Sci. Philadelphia, vol. 8, pp. 42-58.

Notices of some remains of extinct Mammalia recently discovered by
Dr. F. V. Hayden in the Bad Lands of Nebraska. Idem, p. 59.
American Journ. Sci., 2d ser., vol. 21, pp. 422-423.

Notices of remains of extinct reptiles and fishes discovered by Dr. F . V.
Hayden in the Bad Lands of Judith River, Nebraska Territory.
Proc. Acad. Nat. Sci. Philadelphia, vol. 8, pp. 72-73. American
Journ. Sci., 2d ser., vol. 22, pp. 118-120.

Notices of remains of extinct Mammalia discovered by Dr. F . V. Hay-
den in Nebraska Territory. Proc. Acad. Nat. Sci. Philadelphia,
vol. 8, pp. 88-90.

Notices of the remains of a species of seal from the post-Pliocene
deposit of the Ottawa River. Idem, pp. 90-91, pi. iii. Canadian
Nat. Geol., vol. 1, p. 238, with pi.

Notices of several genera of extinct Mammalia previously less per-
fectly characterized. Proc. Acad. Nat. Sci. Philadelphia, vol. 8,
pp. 91-92.
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[Determination of the extinct species of DicotylinK.] Idem, p. 140
(14 lines).

[The color of the eyes of Katydid, Platyphyllum concavum, being green-
ish by day and cherry-red at night.] Idem, p. 162 (10 lines).

[Perforation of oyster and clam shells by a sponge of the genus
Cliona.] Idem, pp. 162-163.

Notice of some remains of vertebrated animals. Idem, pp. 163-165.
Notices of remains of extinct vertebrated animals of New Jersey, col-

lected by Professor Cook, of the State Geological Survey, under the
direction of Dr. W. Kitchell. Idem, pp. 220-221.

Notices of remains of extinct vertebrated animals discovered by Prof.
E. Emmons. Idem, pp. 255-256. American Journ. Sci., 2d ser.,
vol. 23, pp. 271-272, 1857.

Notice of some remains of fishes discovered by Dr. John E. Evans.
Proc. Acad. Nat. Sci. Philadelphia, vol. 8, pp. 256-257.

Notice of remains of two species of seals. Idem, p. 265.
Remarks on certain extinct species of fishes. Idem, pp. 3or-3O2.
Notices of remains of extinct turtles of New Jersey, collected by Pro-

fessor Cook, of the State Geological Survey, under the direction of
Dr. W. Kitchell. Idem, pp. 303-304.

Notices of extinct vertebrata discovered by Dr. F. V. Hayden during
the expedition to the Sioux country under the command of Lieut.
G. K. Warren. Idem, pp. 311-312.

Descriptions of some remains of fishes from the Carboniferous and
Devonian formations of the United States. Journ. Acad. Nat. Sci.
Philadelphia, 2d ser., vol. 3, pp. 159-165.

Descriptions of some remains of extinct Mammalia. Describes Caine-
lops kansanus, Canis priniwvus, Ursus aniplidens, Procyon prisens,
and Anomodon snydcri. Idem, pp. 166-171.

1857.

[Observations on Entozoa found in the Naiades.] Proc. Acad. Nat.
Sci. Philadelphia, vol. g, p. 18 (11 lines).

List of extinct Vertebrata, the remains of which have been discovered
in the region of the Missouri River, with remarks on their geologi-
cal age. Idem, pp. 89-91.

[A fossil Loligo. On coprolites and shales with Posodiniae.] Idem,
p. 149 (8 lines).

[On the new red sandstone fossils from Gwynedd, Pa.] Idem, p. 150
(5 lines).

Notices of some remains of extinct fishes. Idem, p. 167.
Rectification of the references of certain of the extinct Mammalian

genera of Nebraska. Idem, pp. 175-176.
[On the dentition of Mososaurus; also on Oecanthus.] Idem, pp. 176—

177.
[On a large species of Gordius and a larva of Oestrus.] Idem, p. 204.
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[On a curious animalcule found on the stones and dead plants in the
Schuylkill and Delaware rivers, Dictyophora vorax.\ Idem, p.
204 (18 lines).

Observations on the introduction of the camel into North America.
Idem, p. 210 (15 lines).

Notice of remains of the walrus discovered on the coast of the United
States. Trans. Amer. Philos. Soc, vol. 11, pi. iv, v (part).

Descriptions of the remains of fishes from the Carboniferous limestone
of Illinois and Missouri. Idem, pp. 87-90, pi. v.

Remarks on Saurocephalus and its allies. Idem, pp. 91-95, pi. vi (part).
Observations on the extinct peccary of North America. Idem, pp. 97-

105, pi. vi.
Remarks on the structure of the feet of Megalonyx. Idem, vol. 11,

pp. 107-108.

[On voluntary moving bodies in the stomachs of Urnatella gracilis.]
Proc. Acad. Nat. Sci. Philadelphia, vol. 10, p. 1 (10 lines).

[On remains of extinct camel and wolf from Nebraska.1 Idem, p. 2.
[On fossil remains from the Niobrara River.] Idem, p. 7.
[On Pliocene fossils from Nebraska.] Idem, p. 7 (12 lines).
[A new species of mastodon and elephant from Nebraska, Mastodon

mirificus, Elephas imperator.] Idem, p. 10 (16 lines).
[On the fossil remains of the horse found in the post-Pliocene deposits

of the United States.] Idem, p. 11.
[Fossil mastodon.] Idem, p. 12.
Notice of remains of extinct Vertebrata, from the valley of the Niobrara

River, collected during the exploring expedition of 1857, in Ne-
braska, under the command of Lieut. 0. K. Warren, U. S. Top.
Eng., by Dr. F. V. Hayden, geologist to the expedition. Idem, pp.
20-29.

On new species of camel, Procamelus robustus and Procamelus gracilis.
Idem, pp. 89-90.

[On Manayunkia speciosa.] Idem, p. 99 (15 lines).
Contributions to Helminthology. Idem, pp. 110-112.
[Two species of Ichneumon, infesting the chrysalides of the canker-

worm.] Idem, p. 137 (6 lines).
[On Rhynchodemus sylvaticus.] Idem, pp. 171-172.
[A species of Cristatella, Fredericclla, and Lophopus.] Idem, pp. 188-

190.
[On Hadrosaurus foulkii, a huge extinct herbivorous saurian.] Idem,

pp. 215-218. American Journ. Sci., 2d ser., vol. 26, pp. 266-270.
Valedictory address to the class of medical graduates at the University

of Pennsylvania, 1858.
Lecture introductory to the course of anatomy in the University of

Pennsylvania, 1858.
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Remarks on intestinal absorption. Proc. Acad. Nat. Sci. Philadelphia
(Biological Section), p. 5.

[Remarks on consciousness and automatism.] Idem, pp. 6-7.
[Remarks on an Acephalous foetus.] Idem, pp. 8-9.
[Remarks on blood crystals.] Idem, p. 9 (5 lines).
[Remarks on honey dew.] Idem, p. 10 (10 lines).
[Remarks on death from chloroform.] Idem, p. 11 (5 lines).
[Remarks on sections of the human cranium.] Idem, p. 10 (S lines).
[Remarks on Echinococcus hominis.] Idem, p. 12 (9 lines).
[Remarks on disease of the scales of minnows.] Idem, pp. 12-13.
[Remarks on growth of hairs on the cornea of an ox.] Idem, p. 15 (4

lines).
[Remarks on mucous corpuscles.] Idem, p. 16 (6 lines).
[Remarks on the stomach of a mink (Mustela vison) containing a

large number of worms.] Idem, p. 25 (18 lines).
[Remarks on a specimen of true bone found in the kidney of a mink.]

Idem, p. 28 (4 lines).
Remarks on extinct Vertebrata from Nebraska. Proc. American Philos.

Soc, vol. 7, pp. ro-i 1.

[On Manayunkia speciosa.] Proc. Acad. Nat. Sci. Philadelphia, vol.
11, p. 2.

[On fossil fishes, Xystracanthus arcuatus and Cladodus occidentalism
Idem, p. 3.

I On a Mastodon tooth troni Honduras, teeth and fragments of teeth
of Mosasaurus from the green sand of New Jersey.] Idem, p. <>i.

[Remains of fishes found in Triassic shales at Fhrenixville, new species,
Eurydorus scrridens.] Idem, p. no.

[On fossil bones contained in so-called guano from Sombrero, W. I.,
and on Ursus americanus and Mastodon from Mississippi.] Idem,
p. i n .

[On Palwotrochus.] Idem. p. 150 (5 lines).
On Dromatherium sylrestre and Ontocetus ennnons'n. Idem, p. 162.
[On the fossil horse.] Idem, pp. 180-185.
[On an animalcule, Preyia americana.] Idem, p. 194 (15 lines).
[On finding antler of reindeer at Sing Sing, N. Y.] Idem, p. 194 (12

lines).
On the geology of the headwaters of the Missouri. Proc. American

Philos. Soc, vol. 7, p. 10.
Introductory lecture to the course of anatomy. University of Pennsyl-

vania, 1859.
[On the difficulty of determining the source of dried blood.] Proc.

Acad. Nat. Sci. Philadelphia (Biological Section), p. 3 (5 lines).
[On Trichina in the human muscle.} Idem, p. 3 (3 lines).
[On human muscle containing peculiar cysts.] Tdem, p. 4 (6 lines).
[On Dipterous larvae from man.] Idem, pp. 7-8.
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[On the vesicating principle of Lylta vittata.] Idem, p. 18 (s lines).
Observations on the fossil horse, with a description of fossils from

South Carolina, in "Indigenous races of the earth." By Nott and
Gliddon, 1859.

i860.

Descriptions of the remains of fishes from the Carboniferous limestone
of Illinois and Missouri. Read July, 1856. Trans. American
Philos. Soc. Philadelphia, vol. 2, pp. 87-90, i860.

Remarks on Saurocephalus and its allies. Read November, 1856. Idem,
PP. 91-95, i860.

Observations on the extinct Peccary of North America, being a sequel
to a memoir on the extinct Dicotylinae of America. Read Novem-
ber, 1856. Idem, pp. 97-105, i860. (Illustrated.)

Description of Vertebrate Fossils. Holmes', Post-Pliocene fossils of
South Carolina, pp. 99-122.

[On Albertite.] Proc. Acad. Nat. Sci. Philadelphia, vol. 12, p. 54 (9
lines).

[On Hyaloweiut from Japan.\ Idem, p. 85 (15 lines).
|On Trichina spiralis.\ Idem, p. 96 (13 lines).
[Remarks on a rich botanical locality near Philadelphia. | Idem, p. 98

(10 lines).
[On a specimen of Hyla.] Idem, p. 305 (3 lines).
[On fossil horse teeth from Washington Co., Texas.] Idem, p. 416

(7 lines).
|On an extinct Peccary from Indiana.] Idem, p. 416 (6 lines).
Notice of remains of the Walrus discovered on the coast of the United

States. Trans. American Philos. Soc, vol. 11, pp. 83-86.
Extinct Vertebrata from Judith River and Great Lignite Formations of

Nebraska. Idem, pp. 139-154. pi. viii-xi.

1861.

[On the discovery of lignite on the Plymouth Creek near Norristown.]
Proc. Acad. Nat. Sci. Philadelphia, vol. 13, p. 77 (2 lines).

An elementary treatise on human anatomy. Published by J. B. Lippin-
cott Co.

Dr. Leidy's official communications to the Surgeon-General during the
War, 1861-1865, appear in the Medical and Surgical History of the
War of the Rebellion, published by the United States government.

1862.

[On a boulder, apparently of Potsdam sandstone, exposed by digging
gravel at 37th and Market streets, Philadelphia.] Proc. Acad. Nat.
Sci. Philadelphia, vol. 14, p. 507 (7 lines).

On the mineral syenite and observations upon the Mammalian remains
found in the crevices of the lead-bearing rocks at Galena, Illinois.
J. D. Whitney's Report of a Geological Survey of the Upper Mis-
sissippi Lead Region, p. 423.

381



NATIONAL ACADliMY IlIOCRAPHICAI, MEMOIRS—VOL. VJI

1863.

[On Phalangopsis.] Proc. Acad. Nat. Sci. Philadelphia, vol. 15, p. 212
(9 lines).

On specimens of Nostoc pruneiforme. Idem, p. 281 (2 lines).

1865.

[On the existence of a boring sponge during the Cretaceous period.]
Proc. Acad. Nat. Sci. Philadelphia, vol. 17, p. JJ (5 lines).

[On the fossil horse, Equus occidentalis.] Idem, p. 94.
[On a Kjokkenmodding.] Idem, p. 95.
[On a foetal dog shark, Acanthias americanits.] Idem, p. 175 (10 lines).
[On fossil rhinoceroses. Description of Rhinoceros meridianus and

Rhinoceros hcsperius.] Idem, pp. 176-177.
[On specimens of oolitic phosphates of lime and alumina.] Idem, p.

181 (8 lines).
[On cryolite.] Idem, p. 181 (4 lines).
[On human bones from a guano deposit on the Island Orchilla, W. I.]

Idem, pp. 181-182.
Cretaceous reptiles of the United States. Smithsonian Contrib. Knowl.,

vol. 14, 1865, pp. 140, 20 plates. (Accepted for publication Decem-
ber, 1864.)

Brief review of a memoir on the Cretaceous reptiles of the United
States, published in the fourteenth volume of the Smithsonian
Contributions to Knowledge. Ann. Rept. Smithsonian Inst. for
1864, pp. 66-73.

1866.

[On a human skull of the so-called pigmy race.] Proc. Acad. Nat.
Sci. Philadelphia, vol. 18, p. 1.

[On a foot bone of Hadrosaurus from Columbus, Miss.] Idem, p. 9.
[Cancer of the liver found in a turkey, with remarks upon Trichina

and other Parasites.] Idem, p. 9.
[Remarks upon fossil bones of the elephant, etc., found in a salt mine

on the Island of Petite Anse, Louisiana.] Idem, p. 109.
(Observations upon a small collection of fossils from Bangor, Maine.]

Idem, p. 237.
[Exhibition of teeth of Mastodon ohioticus from Big Bone Lick, Ky.]

Idem, p. 290 (5 lines).
[On Drepanodon or Machairodus occidentalis.} Idem, p. 345 (6 lines).

1867.

[On fossil Hippopotamus.) Proc. Acad. Nat. Sci. Philadelphia, vol.
19, P- 32 (4 lines).

[On Bison latifrons and the skull of Bison antiquus.] Idem. p. 85.
[On the seventeen-year Locust.] Idem, p. 93 (2 lines).
[On a fossil skull of Geomys bursarius.] Idem, p. 97 (6 lines).

382



JOSEPH LEIDY—OSBORN

[On a fossil skull of Castoroides ohioenis.] Idem, pp. 97-98.
[Remarks on antique copper implements.] Idem, p. 97 (9 lines).
[Reference to specimens of black hornstone.] Idem, p. 125 (4 lines).

1868.

[On Sombrero guano.] Proc. Acad. Nat. Sci. Philadelphia, vol. 20,
p. 156 (s lines).

Notice of some Vertebrate remains from Harden Co., Texas. Idem,
pp. 174-176.

Indications of an Blotherium in California. Idem, p. 177.
Notice of some reptilian remains from Nevada. Idem, pp. 177-178.
Notice of some Vertebrate remains from the West Indian Islands.

Idem, pp. 178-180.
Notice of some remains of Horses. Idem, p. 195.
Notice of some extinct Cetaceans. Idem, pp. 196-197.
Remarks on jaw of Megalosaunis. Idem, pp. 197-200.
Remarks on Conosaurus of Gibbes. Idem, pp. 200-202.
Notice of American species of Ptychodus. Idem, pp. 205-208.
Synopsis of Mammalian remains of North America. Idem, p. 202.

(Announcement.)
[On the stomach of shad containing small fish.] Idem, p. 228 (9 lines).
Notice of some American Leeches. Idem, pp. 229-230.
Notice of some remains of extinct Pachyderms. Idem, pp. 230-233.
On Coprolites from the Huronian slates. Idem, p. 302.
On the cause of iridescence in opals. Idem, p. 303.
On asterism in mica. Idem, p. 313.
On remains of extinct Insectivora. Idem, p. 315.
On IVolffia columbiana, the smallest and simplest of all flowering plants.

Biological and Microscopial section, Acad. Nat. Sci. Philadelphia,
pp. 6-7.

[A new species of sponge, Pheronema annte.] Idem, pp. 9-10.
On Euglena. Idem, p. 11.

1869.

Notice of some extinct vertebrates from Wyoming and Dakota. [1.
Omomys carteri. 2. Nanohyus porcinus. 3. Trionyx guttatus. 4.
Emys Wyoming'ensis. 5. Crocodilus aptus.] Proc. Acad. Nat. Sci.
Philadelphia, vol. 21, pp. 63-67.

The extinct Mammalian Fauna of Dakota and Nebraska, including an
account of some allied forms from other localities, together with a
synopsis of the mammalian remains of North America. Journ.
Acad. Nat. Sci. Philadelphia, 2d ser., vol. 7, pp. 1-472, with 30
plates. See also Journ. Zoologie, vol. 1, 1872.

1870.

Report of case of gunshot wound of the Cervical Vertebrae, with au-
topsy and specimen. Medical and Surgical History of the War of
the Rebellion, vol. 2, Surgical History, p. 431.
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Gunshot wound of rib, with autopsy and specimen. Idem, p. 569.
Gunshot flesh wound, with autopsy. Idem, Part II, vol. 2, p. 439 (5

lines).
Excision of Humerus necrosed after gunshot wound, with autopsy.

Idem, p. 596 (10 lines).
Gunshot wound of forearm, with autopsy and specimen. Idem, p. 927

(7 lines).
Contributed specimen of Ulna successfully excised on account of gun-

shot wound, with report of the case. Idem, p. 962 (4 lines).
On the Blasmusaurus platyurus of Cope. American Journ. Sci., 2d

ser., vol. 49, p. 392.
[Description of Megacerops culorudensis.] Froc. Acad. Nat. Sci. Phila-

delphia, vol. 22, pp. 1-2.
[On Poicilopleuron and other fossils, Clidastes, Leiodon, Emys, etc.]

Idem, pp. 3-5.
Remarks on Elasmosaurus. Nature, vol. 2, p. 249.
I On fossil bones of extinct giant sloths resembling Mylodon robustus.]

Proc. Acad. Nat. Sci. Philadelphia, vol. 22, pp. 8-9.
I On Dromatherium sylvestre.} Idem, p. 9 (12 lines).
I On the reptile from the Cretaceous formation near Fort Wallace,

Kansas, described by Professor Cope under the name of Elas-
mosaurus platyurus.] Idem, pp. 9-10.

I On a fossil mandible, Palriofelis ulta, from Fort Bridger, Wyoming.]
Idem, pp. IO-II .

[Observations on Ichthyodorulites.] Idem, p. 12.
I On Megalonyx jeffersoni and Bison antiquus.] Idem, p. 13.
I On Discosaurus and its allies.] Idem, p. 18. American Journ. Sci.,

2d ser., vol. 50, pp. 139-140.
The Gordius, or Hair-Worm. The American Entomologist and Bota-

nist, vol. 2, No. 7, May, 1870, pp. 193-197.
[Description of the internal generative organs of a hog.] Proc. Acad.

Nat. Sci. Philadelphia, vol. 22, p. 65.
I On fossil bones from the Pliocene formation in Dakota and Nebraska.]

Idem, pp. 65-66.
[On fossil Mammalia from Idaho, Utah, and Oregon.] Idem, pp.

66-67.
[On Hadrosaurus and its allies.]. Idem, pp. 67-68.
[On the family Anguillulidae, a new species of vinegar eel.] Idem,

pp. 68-69.
I On fossils from the vicinity of Burlington, Kansas, and from the

Rocky Mountains.] Idem, pp. 69-71.
I On the difference between animals of the same species inhabiting

Europe and America.] Idem, p. 72.
[On a fossil lower jaw of a large ruminant, Ovibos cavifrons.] Idem,

P- 73-
[On Nothosaurops occiduus.] Idem, p. 74.
[Description of Nephelis punctata, a new leech.] Idem, pp. 89-90.
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[On Mastodon remains in the Warren Museum, the museum at Cam-
bridge, and at Amherst College, and on a new species of Mastodon.]
Idem, pp. 96-99.

[On Crocodilus elliotti, a new species of crocodile.] Idem, p. 100.
[Observations on Manayunkia and Urnaiella.] Idem, pp. 100-102.
[On fossils from Sweetwater River, Wyoming.] Idem, pp. 109-110.
I On fossils from Bridge Creek, Oregon.] Idem, pp. 111-113.
[On Cordylophora.] Idem, p. 113 (13 lines).
[Description of Palceosyops paludosus, Microsus cuspidalus, and N0-

tharctus tenebrosus, etc., and observations in reference to fossils
from Fort Bridger.] Idem, pp. 113-114.

[On Graphiodon vinearis and Crocodilus elliotli.] Idem, p. 122.
[On Emys jeanesi, Etnys haydeni, Baena arenosa, Saniwa ensidens,

with a description of the new fossil species.] Idem, pp. 123-125.
[Observations on fossils from Table Mountain, Cal., submitted for ex-

amination by Prof. J. D. Whitney.] Idem, p. 125.
[On Lophiotherium sylvaticum, a fossil pachyderm from Wyoming.]

Idem, p. 126.
[On Protohippus and Hippidion.] Idem, p. 126.
Observations on a human inferior Maxilla, having imbedded in its sub-

stance a perfect third molar tooth. Idem, p. 133 (12 lines).
On reversal of the viscera in the human subject. Idem, p. 134 (8 lines).

1871.

Report on the vertebrate fossils of the Tertiary formations of the
West. U. S. Geol. Survey of Wyoming. Annual Report of F. V.
Hayden, U. S. Geologist, pp. 340-370.

[On fossil bones from California—Mastodon, Horse, etc.] Proc. Acad.
Nat. Sci. Philadelphia, vol. 23, p. 50.

[On Tania mediocanellata.] Idem, pp. 53-55.
[On extinct fossil turtles from Wyoming. Anosteira ornata and Hy-

bemys arenarius.] Idem, pp. 102-103.
[On Polydactylism in a horse.] Idem, p. 112.
Remains of mastodon and horse in North Carolina. Idem, p. 113.
Remains of extinct mammals from Wyoming [Trogosus and Sinopa].

Idem, pp. 113-116.
Remarks on a fossil Testudo of Wyoming. Idem, p. 154.
Remarks on supposed fossil turtle eggs. Idem, pp. 154-155.
Remarks on the Garnets of Green's Creek, Delaware Co. Idem, p. 155.
Remarks on donation of fossils from Wyoming. Idem, p. 197.
Remarks on mastodon, etc., of California. Idem, pp. 198-199.
Note on Anchitherium. Idem, p. 199 (8 lines).
Remarks on fossil vertebrates from Wyoming. Idem, pp. 228-229.
Notice of some extinct rodents. Idem, pp. 230-232.
Remarks on the minerals of Mount Mica. Idem, pp. 245-247.
Remarks on fossils from Oregon. Idem, pp. 247-248.
Flies as a means of communicating contagious diseases. Idem, p. 297.
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Notice of some worms (Dibothrium cordiceps, Hirudo, Gordius).
Idem, pp. 305-307.

Taenia caused by the use of new beef. American Journ. Med. Sci., 2d
ser., vol. 44, p. 293.

Remarks on some curious sponges. American Nat., vol. 4, pp. 17-22,.
3 figures.

1872.

On a mite in the ear of the ox. a. Note on Gamasus of the ox. Proc.
Acad. Nat. Sci. Philadelphia, vol. 24, pp. 9 and 138.

Notice of corundum. Idem, p. 19.
Remarks on fossils from Wyoming. Idem, pp. 19-21.
Remarks on some extinct mammals [from the Tertiary of Wyoming].

Idem, p. 37.
Remarks on some extinct vertebrates [from Niobrara River, Felis

augustus, Oligosimus grand'cevus, and Tylosteus ornatus]. Idem,
pp. 38-40.

Remarks on mastodon from New Mexico. Idem, p. 142.
On a new genus of extinct turtle (Chisternon). Idem, p. 162. ,
On some remains of Cretaceous fishes. Idem, pp. 162-164.
On Artemia from Salt Lake, Utah [and on fossil shark's teeth]. Tdem,

pp. 104-166.
Remarks on fossil shark teeth. Idem, p. 166.
Letter dated Fort Bridger, Uinta County, Wyoming, July 24, 1872,

from Dr. Leidy to Mr. G. W. Tryon, Jr., in reference to fossil
mammals found there. A copy of this letter Dr. Leidy sent to
tire American Journal of Science and Arts, because in it he referred
to Elasmosaurus platyurus, Cope. Idem, pp. 167-169.

Remarks on the habits of an ant [at Fort Bridger]. Idem, p. 218.
Remarks on mineral springs, etc., of Wyoming and Utah. Idem, pp.

218-220.
Notice of a corundum mine [in Chester County, Pennsylvania]. Idem,

pp. 238-239.
Remarks on fossil mammals from Wyoming [Uintatherium and other

fossil remains]. Idem, pp. 240-241.
Remarks on chipped stones from Wyoming. Idem, pp. 242-243.
Notice of donation of fossils from Wyoming. Idem, pp. 267-268.
Remarks on fossils from Wyoming. Palaosyops junior, Uintacyon

edax, U. vorax, etc. Idem, pp. 277-278.
On the fossil vertebrates of the early Tertiary formation of Wyoming.

[5th Annual] Preliminary Rept. U. S. Geol. Survey Montana and
portions of adjacent Territories, Washington, 1872, pp. 353-372.

Notice of some parasitic worms collected during Professor Hayden's
expedition to the Yellowstone River in the summer of 1871. Idem,
pp. 381-382.

386



JOSEPH LEIDY—OSBORN

1873.

Notice of fossil vertebrates from the Miocene of Virginia. Proc.
Acad. Nat. Sci. Philadelphia, vol. 25, p. 15.

Notice of remains of fishes in the Bridger Tertiary formation of Wy-
oming. Idem, pp. 97-99.

Remarks on the occurrence of an extinct hog in [the Pliocene sands of
Niobrara River, Nebraska]. Idem, p. 207.

[On bituminous coal from Westmoreland.] [Of a black rat (Mus
rattus), and note on Dufreynite.] Idem, p. 257.

Remarks on extinct mammals from California. Idem, pp. 259-260.
Fungus parasite on a mouse. Idem, p. 260.
On Distoma hepatieum. Idem, pp. 364-365.
On Lingula in a fish of the Susquehanna. Idem, pp. 415-416.
Remarks on fossil elephant teeth. Idem, pp. 416-417.
On circulatory movement in Vaucheria. Idem, p. 420.
Contributions to the extinct vertebrate fauna of the Western Terri-

tories. Report of the U. S. Geological Survey of the Territories,
vol. 1, pp. 358, 37 plates.

1874-

Remarks on Hydra. Proc. Acad. Nat. Sci. Philadelphia, vol. 26, p. 10.
Remarks on Protozoa. Idem, pp. 13-15 (13 lines).
On the mode of growth of Desmids. Idem, p. 15.
On Actinophrysol. Idem, pp. 23-24.
[Criticism of Professor Cope's observations on Thesfesius and Ischy-

rotherium.] Idem, pp. 74~75-
On the enemies of Difflugia, and on a supposed compound derived from

leather. Idem, p. 75.
Notice of some new fresh-water rhizopods. Idem, pp. 77~79-
Notice of some fresh-water and terrestrial rhizopods. Idem, pp. 86-89.
Remarks on the revivification of Rotifer vulgaris. Idem, pp. 88-89.
On Pectinatella magnified. On a parasitic worm of the house fly,

Filaria muses. Idem, pp. 139-140.
[On fresh-water Infusoria. On a remarkable Amazba, its process or

mode of swallowing.] Idem, pp. 142-143.
On the motive power of Diatomes. Idem, pp. 143-T44.
Remarks on sponges. Idem, pp. 144-145.
Notice of some rhizopods. Idem, pp. 155-157.
Notes on Dryocampa. Idem, p. 160 (7 lines).
Notice of remains of Titanotherium. Idem, pp. 165-166.
On supposed spermaries in Amceba. Idem, p. 168.
Notices of rhizopods. Idem, pp. 166-168.
Remarks on fossils presented. Idem, pp. 223-224.
Notices of rhizopods. Idem, pp. 225-227.
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On a fungus in a flamingo. Proc. Acad. Nat. Sci. Philadelphia, vol.
27, pp. 11-12. (Illustrated.)

Notes on some parasitic worms. Idem, pp. 14-16. (Illustrated.)
Notes on some parasitic worms. Idem, pp. 17-18.
Remarks on some marine rhizopods. Idem, pp. 73-76. (Illustrated.)
Remarks on a coal fossil. Idem, p. 120. (Illustrated.)
Remarks on elephant remains. Idem, p. 121.
On a curious rhizopod [on a mouthless fish]. Idem, pp. 124-125.
On psorosperms in a mallard duck (on our amoeba). Idem, p. 125.
On Merinis acuminata. Idem, p. 400 (14 lines).
Remarks on rhizopods. [On Quercus heterophylla.] Idem, pp. 413-

415-
On some parasitic worms. American Journ. Sci., 3d ser., vol. 9, pp.

478-479.

On f'ctalodtts. Proc. Acad. Nat. Sci. Philadelphia, vol. 28, p. 9.
Mastodon andium. Idem, p. 38 (11 lines).
Remarks on Arcella, etc. Idem, pp. 54-58.
Remarks on fossils from Ashley phosphate beds. Idem, pp. 80-81.
Fish remains of the Mesozoic red shales. Idem, p. 81 (10 lines).
Remarks on vertebrate fossils from the phosphate beds of South Caro-

lina. Idem, pp. 114-115.
Remarks on the rhizopod genus Nchela. Idem, pp. 115-119. (Illus-

trated.)
Bituminous sediment of the Schuylkill River. Idem, p. 193.
Remarks on the structure of precious opal. Idem, pp. 195-197.
Observations on rhizopods. Idem, pp. 197-199.
On ozocerite hyraceum and itacolumite. Idem, p. 325.

1877.

[On the contamination of the drinking water.] Proc. Acad. Nat. Sci.
Philadelphia, vol. 29, p. 20.

On Eozoon canadense. Idem, p. 20 (10 lines).
On the human diaphragm. Idem, p. 20 (6 lines).
Remarks on the Yellow Ant. Idem, p. 145.
On intestinal parasites of Termes flavipes. Idem, pp. 146-149.
Remarks on gregarines. Idem, pp. 196-198.
On Chilonionas. Idem, p. 198.
On flukes infesting mollusks. {Monostoma lucanica, Distoma ascoidea,

Distoma appendiculata.) Idem, pp. 200-202.
Remarks on some parasitic infusoria. Idem, pp. 259-260.
Remarks on the seventeen-year locust, the Hessian fly, and a Chelifer.

Idem, pp. 260-261.
The birth of a rhizopod. Idem, pp. 261-265.
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On the bed-bug and its allies. Idem, p. 284.
On the feeding of dinamceba. Idem, pp. 288-290.
Concretions resembling bones. Idem, p. 290.
Apparent discriminative power in the selection of food by a heliozoon.

Idem, pp. 291-292.
Remarks on rhizopods, and notice of a new form. Idem, pp. 293-294.
Remarks on ants. Idem, pp. 304-305.
Remarks on the American species of Difflugia. Idem, pp. 306-308.
Circumspection of ants. Idem, p. 320.
Rhizopods in an apple tree. Idem, p. 321.
Morton, Thomas G.: Account of a worm (Dracunculus, or Filaria loa)

removed by a native woman from beneath the conjunctiva of the
eyeball of a negress at Gaboon, West Africa, with a brief history
of the parasite, and Professor Leidy's description of the specimen.
American Journ. Med. Sci., vol. 74, July, 1877, PP- 113-116.

Description of vertebrate remains chiefly from the phosphate beds of
South Carolina. Journ. Acad. Nat. Sci. Philadelphia, 1874-188),
2d ser., vol. 8, pp. 209-261, 5 plates.

1878.

On Citrine or Yellow Quartz. Proc. Acad. Nat. Sci. Philadelphia, vol.
30, pp. 40-41-

A Hippopotamus tusk. Idem, p. 99 (7 lines).
On Amosba. Idem, p. 99.
A louse of the pelican. Idem, pp. 100-101.
On parasitic worms in the shad {Filaria capsularia). Idem, p. 17X.
Species of Uttglypha, Trincma, Pamphagus, and Cyplwderia, with Sy-

nonyma and descriptions of new forms. Idem, pp. 171-173.
Foraminifera of the coast of New Jersey. Idem, p. 292 (9 lines).
On black mildew of walls. Idem, p. 331.
Poraminiferous shells of our coast. Idem, p. 336.

O n crustaceans at Cape May, N. J. Idem, p. 336.
Notice of a Tetrarhynchus (T. tenuicaudalus). Idem, p. 340.
On Donax fossor. Idem, pp. 382-383.
Notice of gordius in the cockroach and leech. Idem, p. 383 (11 lines).
On Tcrnia mediocanellata. Idem, p. 405.

1879.

Reports of cases and autopsies made from July, 1862, to October, 1864.
Medical and Surgical History of the War of the Rebellion, pp.
109-122-300-518-581, Surgical History, Part TT, vol. 1, 1879, Medical
History.

On Gordius, and on some parasites of the rat. Proc. Acad. Nat. Sci.
Philadelphia, vol. 31, pp. 10-11.

Fossil remains of a caribou. Idem, pp. 32-33.
On Bothriocephalus latus. Idem, p. 40.

389



NATIONAL ACADEMY BIOGRAPHICAL MEMOIRS VOL. VII

On Rhizopods occurring in Sphagnum. Idem, pp. 162-163.
On fossil foot-tracks in the anthracite coal measures. Idem, pp. 164-165.
The explosion of a diamond. Idem, p. 195.
Remarks on orgyia. Idem, pp. 195-196.
Notice of some animals on the coast of New Jersey. Idem, pp. 198-199.
On Cristatella ida. Idem, pp. 203-204.
On Amccba blattcc. Idem, pp. 204-205.
Ward's Natural Science Establishment. Idem, p. 208-209.
Fresh-water rhizopods of North America. U. S. Geol. Survey Terri-

tories, 1879, PP- xn> aiKl 324> pls- 4& (All the figures were first
drawn by Dr. Leidy to be copied by artists.)

Asthmatos ciliaris. Is it a parasite ? Reply to Dr. Ephraim Cutter on
his so-called parasite of catarrhal infections. American Journ. Med.
Sci., vol. yy, pp. 85-87.

1880.

Notice of the cruel thread worm, Filaria immitis, of the dog. Proc.
Acad. Nat. Sci. Philadelphia, vol. 32, pp. 10-12.

On a filaria reported to have come from a man. Idem, pp. 130-131.
Remarks on pond life. Idem, pp. 156-158.
Rhizopods in the mosses of the summit of Roan Mountain, North Caro-

lina. Idem, pp. 333-340.
Hone caves of Pennsylvania. Idem, pp. 346-349.
On Bathygnathus borealis. Journ. Acad. Nat. Sci. Philadelphia, vol. 8,

pp. 440-5T0.
Parasites of the termites. Idem, pp. 425 447, 2 plates.

1881.

Rhizopods as fond for young fishes. Proc. Acad. Nat. Sci. Philadelphia,
vol.33, pp. 0-10.

1882.

Remarks on some rock specimens. Proc. Acad. Nat. Sci. Philadelphia,
vol. 34, pp. 10-12.

Filaria of the black bass. Idem, p. 69.
On Tourmalines. Idem, pp. 71-73.
On Balanoglossus aurantiaciis, etc. Idem, p. 93 (13 lines).
On Scolithus in gravel. Tdem, p. 93 (13 lines).
On Sagitta, etc. Idem, pp. 102-103.
On some enlozoa of birds. Idem, p. 109.
On coprolite and a pebble resembling an Indian hammer. Idem, pp.

109-110.
On Bacillus anthracis. Idem, p. 145.
On Itnchytrccus, Distichopus, and their parasites. Idem, pp. 145-148.
The yellow ant with its flocks of aphis and coccus. Idem, pp. 148-149.
Colorless garnet and tourmaline. Idem, p. 149 (6 lines).
On Balanus, etc., at Bass Rocks, Mass. Idem, pp. 224-225.
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On the tobacco worm, etc. Idem, pp. 237-238.
Rotifera without rotary organs. Idem, pp. 243-250.
A new infusorian belonging to the genus Pyxicola. Idem, pp. 252-253.
On ActinosphiFrium eichhornii. Idem, pp. 260-261.
On topaz and biotite. Idem, p. 261 (8 lines).
On Actinosphcerium, etc. Idem, pp. 261-262.
On Tubularia crocea. Idem, p. 263 (8 iir.es).
On remains of horse. Idem, pp. 290-291.
On an extinct peccary (Platygonus vetus). Idem, pp. 301-302.

1883.

On Urnatella gracilis. Proc. Acad. Nat. Sci. Philadelphia, vol. 35, pp.
39-40.

Extinct peccaries of N. A. Idem, pp. 40-44.
[On Pediculus vestimenti.] Idem, p. 46 (5 lines).
On the reproduction and parasites of Anodonta fluviatilis. Idem, pp.

44-46.
A flint nodule from greensand of New Jersey. Idem, p. 76 (11 lines).
A social heliozoan. Idem, pp. 95-96.
Mineralogical notes. Idem, p. 202 (8 lines).
Manayunkia speciosa. Idem, pp. 204-212.
On a fungus infesting flies, and remarks on Manayunkia. Idem, p. 302.
A study of the human temporal bone. Science, 1883, vols. I, 2, 3, pp.

380-385, 475-477, 506-507. (Illustrated.)
Crystals in the barks of trees. Science, vol. 2, pp. 707-708.
Manayunkia speciosa. Idem, p. 762.

Ant infected with a fungus. Proc. Acad. Nat. Sci. Philadelphia, vol. 36,
p. 9.

On cassiterite from Black Hills, Dakota. Idem, vol. 36, p. 9.
[An account of the effects of the storm on marine animals of the New

Jersey coast] Idem, pp. 12-13.
Fossil bones from Louisiana. Idem, p. 22.
Foraminifera in the drift of Minnesota. Idem, pp. 22-23.
Distoma and Pilaria. Idem, pp. 47-48.
Dictyophora as Apsilus vorax. Idem, pp. 50-51.
On Eumeces chalcides. Idem, p. 66 (8 lines).
Vertebrate fossils from Florida. Idem, pp. 118-119.
A rare human tapeworm [Tania flavopunctata]. Idem, p. 137. See

also American Journ. Med. Sci., 1884, p. no.
Pentastomum proboscideum. Proc. Acad. Nat. Sci. Philadelphia, vol.

36, p. 140.
Organisms in ice. Idem, p. 260.
Urnatella gracilis, a fresh-water polyzoan. Journ. Acad. Nat. Sci.

Philadelphia, 1884, vol. 9, pp. 5-16, 1 plate.
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1885.

On some parasitic worms of birds. Proc. Acad. Nat. Sci. Philadelphia,
vol. 37, pp. 9-11.

Rhinoceros and Hippothcrium from Florida. Idem, pp. 32-33. (Illus-
trated.)

Remarks on Mylodon. Idem, pp. 49-51. (Illustrated.)
Bothriocephalus in a trout. Idem, pp. 122-123.
Worms in ice (Lumbricus glacialis). Idem, pp. 408-409.
Extinct hydroid. Science, vol. 5, p. 395-
A parasitic leech (Adenobdella oricola). Idem, pp. 434-435. (Illus-

trated.)

1886.

Mastodon and llama from Florida. Proc. Acad. Nat. Sci. Philadelphia,
vol. 38, pp. 11-12.

An extinct boar from Florida. Idem, pp. 37-38.
Caries in the mastodon. Idem, p. 38 (11 lines).
On Anna and its probable Tccnia. Idem, pp. 62-63.
Toxodon and other remains from Nicaragua, C. A. Idem, pp. 275-277.

(Illustrated.)
Notices of nematoid worms. Idem, pp. 308-313.
An address on Evolution and the pathological importance of the lower

forms of Life, delivered before the graduating class of the Uni-
versity of Pennsylvania, Medical Department, May, 1886. Re-
printed in the Therapeutic Gazette for Tune 15, 1886.

Remarks on parasites and scorpions. Trans. Col. Phys. Philadelphia,
3d ser., vol. 8, pp. 441-443.

Notice of some parasitic worms. Proc. Acad. Nat. Sci. Philadelphia,
vol. 39, pp. 20-24.

Parasite of a bat. Idem, p. 38.
Asplanchna ebbesbornii. Idem, p. 157.
Fossil bones from Florida. Idem, pp. 309-310. (Illustrated.)
Remarks on hydra. Idem, pp. 311-313.
Bot larvae in the terrapin. Idem, pp. 393-394.
Tapeworms in birds. Tourn. Comp. Med. and Surg., vol. 8, No. 1,

January, 1887, Philadelphia, pp. 1-11. (Illustrated.)
A biographical notice of Isaac Lea, LL. D. Proc. American Philos.

Soc, vol. 24, 1887, pp. 400-403.

1888.

On a fossil of the puma. Proc. Acad. Nat. Sci. Philadelphia, vol. 40,
pp. 9-10.

Chcstopterus from Florida. Idem, pp. 73-74.
Clrolana feasting on the edible crab. Idem, p. 80.
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On Bopyrus palamoneticola. Idem, p. 80.
Note on Lepas fascicularis. Idem, pp. 80-81.
Reputed tapeworm in a cucumber. Idem, p. 81.
Habit of Cirolana concharum. Idem, pp. 124-125.
Parasites of the striped bass. Idem, p. 125.
Trematodes of the muskrat. Idem, p. 126.
Entozoa of the terrapin. Idem, pp. 127-128.
A crustacean parasite of the red snapper. Idem, pp. 138-139. (Illus-

trated.)
Distinctive characters of Odontapsis littoralis. Idem, pp. 162-164.
Parasitic Crustacea. Idem, p. 165.
Parasites of the rockfish. Idem, pp. 166-167.
Louse of the pelican. Idem, pp. 167-168.
Parasites of the pickerel. Idem, p. 169.
Megalonyx jeffersonii. Idem, p. 273.
Anomalies of the human skull. Idem, p. 273 (12 lines).
Remarks on the fauna of Beach Haven, N. J. Idem, pp. 329-333.
Food of barnacles. Idem, pp. 431-432.
Parasites of the shad and herring. Journ. Comp. Med. and Surg., vol.

9, pp. 211-215. (Illustrated.)
Intestinal worms, article in "A System of Practical Medicine," edited

by William Pepper, M. D., assisted by Louis Starr. Lea Bros.,
Philadelphia, 1888.

On several gregarines and a singular mode of conjugation of one of
them. Proc. Acad. Nat. Sci. Philadelphia, vol. 41, pp. 9-n. (Il-
lustrated.)

The sabre-tooth tiger from Florida. Idem, pp. 29-31.
Note on Gonyleptes and Solpuga. Idem, p. 45.
The boring sponge, Cliona. Idem, pp. 70-75.
A parasitic copepod. Idem, p. 95.
On fossil vertebrates from Florida. Idem, pp. 96-97.
Description of some fossil human bones. Trans. Wagner Free Inst.

Sci., vol. 2, pp. 9-12.
Description of mammalian remains from a rock crevice in Florida.

Idem, p. 15, pi. iii.
Description of vertebrate remains from Peace Creek, Florida. Idem,

pp. 19-31, pis. iv-viii.
Description of some mammalian remains from the salt mine of Petite

Anse, Louisiana. Idem, pp. 33-40, pi. v (part).
On Platygonus, an extinct genus allied to the peccaries. Idem, pp.

41-50, pi. viii, fig. 1.
On the nature of organic species. Idem, pp. 51-53.
Treatise on human anatomy. Second edition. Published by J. B. Lip-

pincott Company, Philadelphia, 1889.
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Description of fossils in caves and crevices of the limestone rocks of
Pennsylvania. Ann. Rept. Geol. Survey Pennsylvania for 1887,
pp. 1-20, pis. i-ii.

On Hypoderas in the Little Blue Heron. Proc. Acad. Nat. Sci. Phila-
delphia, vol. 42, p. 63.

Notice of an ichneumon fly. Idem, p. 63.
On fossil vertebrates from Florida. Idem, pp. 64-65.
Hippotherium and Rhinoceros from Florida. Idem, pp. 182-183.
Mastodon and capybara of South Carolina. Idem, pp. 184-185.
Remarks on ticks. Idem, pp. 278-280.
Parasites of Mola rotunda. Idem, pp. 281-282.
Beroe on the New Jersey coast. Idem, pp. 341-342.
Notices of entozoa. Idem, pp. 410-418.
Remarks on Velella. Idem, pp. 408-409 (7 lines).
[List of vertebrata from the Pliocene beds of Florida.] Bull. U. S.

Geol. Survey No. 84, Correlation Papers, Neocene, pp. 129-130.

Note on the boring sponge of the oyster. Proc. Acad. Nat. Sci. Phila-
delphia, vol. 43, p. 122.

Notice of some entozoa. Idem, pp. 234-236.

POSTHUMOUS PAI'KKS.

Paleontology.—Fossil vertebrates from the Alachua clays of Florida—
Mastodon, Rhinoceros, Hippotherium, Procamelus, by Joseph Leidy,
M. D., edited by F. A. Lucas. Trans. Wagner Free Inst. of Science,
1896, pp. 15-61, pis. i-xix.

Biology.—Professor Leidy's manuscript notes of new species of greg-
arines, with drawings, were incorporated in an article by Howard
Crawley, on "The Polycystid Gregarines of the United States,"
published in the Proc. Acad. Nat. Sci. Philadelphia, vol. 55, 1903,
pp. 41 and 632.
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BIOGRAPHIES AND BIBLIOGRAPHIES OF JOSEPH LEIDY.

CHAPMAN, HENRY C, M. D.

Memoir of Joseph Leidy, M. D., LL. D. [with Bibliography]. Proc.
Acad. Nat. Sci. Philadelphia, vol. 42, September 22, 1891, pp.
342-388.

Address on the Life and Work of Joseph Leidy, M. D. [Delivered
on the occasion of the unveiling of the statue of Leidy in the
year 1906.] Privately printed. Date unknown.

FRAZER, PERSIFOR.

Joseph Leidy, M. D., LL. D. American Geol., vol. 9, No. I, Jan-
uary, 1892, pp. 1-5.

GEIKIE, ARCHIBALD, D. SC , LL. D., F. R. S.

[Remarks on the death of Dr. Joseph Leidy in] The Anniversary
Address of the President. Quart. Journ. Geol. Soc. London,
vol. 48, 1892, pp. 55-58.

HEILPRIN, ANGELO.

Dr. Leidy's Work in Geology and Palaeontology. (An unpublished
address.)

HUNT, WILLIAM, M. D.

In Memoriam, Dr. Joseph Leidy, born September 9, 1823, died April
30, 1891. Personal History. Read at the Academy of Natural
Sciences of Philadelphia, May 12, 1891. Pamphlet of sixty pages
containing" this and following article copyrighted by the Alumni
Society of the Medical Department of the University of Penn-
sylvania, 1892.

An address upon the late Joseph Leidy, M. D., LL. D. His Uni-
versity Career. Delivered November 17, 1891, before the Alumni
and students of the Medical Department of the University of
Pennsylvania. Philadelphia, Collins Printing House, 705 Jayne
Street, 1892.

LEE, THOMAS GEORGE.
Biographical Notice of Joseph Leidy. Proc. American Acad. Arts

and Sci., vol. 2.7, 1899-1900, pp. 437-442.
LEIDY, JOSEPH, JR., M. D.

[Bibliography of Writings of Joseph Leidy.] Appendix to "Re-
searches in Helminthology and Parasitology, by Joseph Leidy
. . ." Arranged and edited by Joseph Leidy, Jr., M. D. Smith-
sonian Misc. Coll., vol. 46, 1904, pp. 249-273.

NOLAN, EDWARD J.

Sketch of Joseph Leidy. Pop. Sci. Monthly, vol. 17, September,
1880, pp. 684-691.

OSBORN, HENRY F.

Biographical Memoir of Joseph Leidy. Biog. Mem. Nat. Acad.
Sci., vol. 7, 1913, pp. 33S~396.
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PARRISH, JOSEPH, M. D.

Biographical Notice of Joseph Leidy, M. D. In the New Jersey
Medical Reporter, vol. 6, September 30, 1853, pp. 381-386.

RUSCHENBERGER, W. S. W., M. D.
A Sketch of the Life of Joseph Leidy, M. D., LL. D. [with Bibli-

ography]. Proc. American Philos. Soc, vol. 30, April 20, 1892,
pp. 135-184.

SPITZKA, EDW. ANTHONY, M. D.

A Study of the brains of six eminent scientists and scholars be-
longing to the American Anthropometric Society, together with
a description of the skull of Professor E. D. Cope. Trans.
American Philos. Soc, new ser., vol. 21, Pt. 4, 1907, pp. 175-308.
[Leidy, pp. 241-257.]

WARD, HENRY B.

Notices Biographique VIII. Joseph Leidy, M. D., LL. D. [Bibli-
ography]. Archives de Parasitologie, tome 3, Paris, 1900, pp.
269-279.

WitLcox, JOSEPH.
Dr. Joseph Leidy's Work in Mineralogy [Read at a Meeting of

the Academy of Natural Sciences of Philadelphia, May 12, 1891].
Privately printed, 1911.
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