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Plate: Image of sandstone slab with fossil track and footprint
impressions.

The principal part of these remarks were made at the meetings
of the Boston Society of Natural History. A portion of them also
have been printed in the Proceedings of the Society.

The object of this publication is to afford to those who are
not members of the Society an opportunity of obtaining some
knowledge of Fossil Impressions, which they might not be able
to obtain elsewhere so conveniently.

Some account of the Epyornis seems to be very properly
connected with Ornithichnites.

The first of these papers was written in October, 1853; the
others in the earlier part of the present year.




THE EPYORNIS;OR,
GREAT BIRD OF
MADAGASCAR, AND ITS EGGS

In the course of the year 1851, an account was circulated
of the discovery of an immense egg, or eggs, in the Island
of Madagascar. The size of the eggs spoken of was so
disproportionate to that of any previously known, that most
persons received the account with incredulity; and, I must
confess, I was one of this number. Being in Paris soon after
hearing of this report, I made inquiry on the subject, and was
surprised to learn, that the great egg was actually existing in the
Museum of Natural History in Paris. In a few days I had an
opportunity of seeing a cast of it in the hands of the artist, M.
Strahl, of whom I solicited one. He informed me that it could
not be obtained at that moment; but that, if my request were
made known to the Administration of the Museum, he had no
doubt they would accede to it. I accordingly did apply, and also
presented them with the cast of a perfect head of Mastodon
Giganteus; and they very liberally granted my request.

The distinguished naturalist, Professor Geoffroy St. Hilaire,
the second of that honorable name, has made a statement to the
Academy of Sciences, which, though only initiatory, contains
many facts of a very interesting nature, some of which I have



had an opportunity of verifying; and to him we are indebted for
a greater part of the others.

The eggs sent to me are, in number, two; one of which was
purchased by M. Abadie, captain of a French vessel, from the
natives. Another was soon afterwards found, equal in size. A
third egg was discovered in an alluvial stratum near a stream of
water, together with other valuable relics of the animal which had
probably produced them; but, unfortunately, it was broken during
transportation. Of the two eggs, one is of an ovoid form, having
much the shape of a hen's egg; and the other is an ellipsoid.

The ovoid egg is of enormous size, even when compared with
the largest egg we are acquainted with. Its long diameter exceeds
thirteen inches of our English measure, its short diameter eight,
and its long circumference thirty-three inches. Its capacity is
thought to be equal to eighteen liquid pints, or to be six times
greater than that of the largest egg known to us (the ostrich),
although but twice its length. It is said to be equal to a hundred
and forty-eight hen eggs. The ellipsoid egg has its longest
diameter somewhat less than that of the ovoid; its short diameter
nearly equals that of the other egg, being more than eight inches.
The third egg, although broken, has been very useful to science,
by displaying the thickness of the shell, which is about one-tenth
of an inch.

The bones, of which I have received the casts, are three in
number, and of great interest. One of them is a characteristic
fragment of the upper part of a fibula; the other two, still more



interesting, as enabling us to determine the class and genus of the
animal to which they belong, exhibit the extremities of the right
and left tarso-metatarsal bones. The former is somewhat broken;
the latter is nearly perfect, and exhibits the triple division of the
inferior extremity of the bone into the three trochle® or pulley-
shaped processes of the struthious birds. It might be mistaken
for a bone of the great Dinornis, but is distinguished from this
by the flatness of the portion above the trochlea. Still less is it
one of the bones of the ostrich, its three pulleys being separated
from each other by distinct intervals; whereas the pulleys of the
ostrich have only one such separation, constituting two distinct
eminences.

M. Geoffroy St. Hilaire considered himself justified, from
these and other facts, in deciding this bone to belong to a bird of a
new genus, to which he gives the name of Epyornis, from aizg,
high, tall, and dpwvig, bird; and, as probably it is a specimen of
the largest animal of the family, he affixes the specific name of
maximus.

The size of this bird, inferred from that of its egg, would
be vastly superior to that of the ostrich. But if we notice the
comparative size of the trochleated extremity of the tarso-
metatarsal bone, we shall see that its height would be greatly
exaggerated by adopting such a basis for its establishment; in
fact, it would not probably exceed a height double that of the
ostrich. And, though it must have been superior to that of the
Dinornis maximus of Prof. Owen, it might perhaps excel it only



by the difference of two or three feet. A bird of twelve or thirteen
feet in height would, however, if we stood in its presence, appear
enormous, and must have greatly astonished and terrified the
natives of Madagascar. Whether it now exists is uncertain, as it
may possibly have a habitation in the wild recesses of the island,
which have never yet been visited by any European traveller.
The credit of most of the observations and discoveries relating
to this remarkable bird is attributable to French naturalists;!
and it seems to be a duty devolving on English and American
navigators to complete the history thus happily begun, and to tell
us whether the Epyornis still exists in the mountain-forests of
Madagascar, or at least present us with its extraordinary relics.

' The following are the names of French travellers, who have been supposed to have
seen the eggs of the Epyornis in the Island of Madagascar: M. Sganzin, in 1831; M.
Goudot, in 1833; M. Dumarele, in 1848; and M. Abadie, in 1850.



FOSSIL IMPRESSIONS.—I

Ichnology, a newly created branch of science, takes its name
from the Greek word iyvog , a track or footstep, and the
tracks themselves have been denominated Ichnites, or, when
they refer to birds only, Ornithichnites, from dowig, a bird. And
this last term has by custom been generally applied to ancient
impressions, though not correctly.

Geology has revealed to us not only the remains of animals
and vegetables, but the impressions made by them during their
lives, and even the impressions of unorganized bodies. The first
notice of these appearances was, as often happens, regarded
with indifference or scepticism; but their number and variety
enlightened the public mind, and opened a new source of
information and improvement.

The first remarkable observation made on fossil footsteps was
that of the Rev. Dr. Duncan, of Scotland, in 1828. He noticed, in
a new red sandstone quarry in Dumfriesshire, impressions of the
feet of small animals of the tortoise kind, having four feet, and
five toes on each foot. They were seen in various layers through
a thickness of forty feet or more.

Sandstone, in which these impressions are principally
discovered, is a rock composed chiefly of siliceous and
micaceous particles cemented together by calcareous or
argillaceous paste, containing salt, and colored with various



shades of the oxide of iron, particularly the red, gray, brown. It
has been remarked by Prof. H. D. Rogers, that the perfection of
the surface containing fossil footmarks is often attributable to a
micaceous deposit. The layers of sandstone have been formed
by deposits from sea-water, dried in succession; such layers are
also seen in the roofing slate. These deposits on the shores of the
ocean, having in a soft condition received the impressions of the
feet of birds, other animals, vegetables, and also of rain-drops,
under favorable circumstances dried, hardened, and formed a
rock of greater or less solidity. Our colleague, Dr. Gould, has
exhibited to us a specimen of dried clay from the shores of
the Bay of Fundy, containing beautiful impressions, recently
made, of the footsteps of birds. The particles brought by the
waves, and deposited in the manner described, were derived from
the destruction of other rocks previously existing, particularly
granite and flint, or silex, the shining atoms of which compose
no small part of the sandstone rock.

It is easy to conceive, that, while these deposits were taking
place in the soft condition, portions of vegetable matters might
become intermixed; and that these, with the impressions of the
feet and other parts of animals and unorganized substances,
might be preserved by the process of desiccation. The agency
of internal heat may have also been employed in some cases in
baking and hardening these crusty layers.

The sandstone rock, though in some places actually in a state
of formation at the present time, lies in such a manner in the



earth's crust as to indicate an immense antiquity. The age of
these beds varies in different situations. The sandstone rocks
which contain the greater part of the impressions are called new
red sandstone, to distinguish them from the old red, which is of
a greater age. The deposits on Connecticut River may not be
attributed to the action of this river, but are of higher antiquity,
probably, than the river itself, and proceeded from the waves of
an ancient sea, existing in a state of the surface of the globe very
different from that of the present day.

In 1834, tracks were discovered near Hildberghausen in
Saxony, to which Prof. Kaup, of Darmstadt, gave the name
of Chirotherium, from the resemblance to the impressions of
the human hand. On a subsequent examination, Prof. Owen
preferred the name of Labyrinthodon, from the resemblance of
the folds in the teeth to the convolutions of the brain.

Various other instances of impressions were seen; and, in the
year 1835, Dr. Deane and Mr. Marsh, residents of Greenfield,
noticed impressions resembling the feet of birds in sandstone
rocks of that neighborhood. These observations having come to
the knowledge of President Hitchcock, of Amherst College, that
gentleman began a thorough investigation of the subject, followed
it up with unremitted ardor, and has, since 1836 (the date of
his first publication), laid before the public a great amount of
ichnological information, and really created a new science. Dr.
Deane, on his part, has not been idle: besides making valuable
discoveries, he has written a number of excellent papers to record



some portion of his numerous observations.

In 1837, at the request of my friend Dr. Boott, I carried to
London, for the Museum of the Royal College of Surgeons,
various scientific objects peculiar to this country; among which
were a number of casts of Ornithichnites.

These casts were kindly furnished me by President Hitchcock,
and the Government of the Royal College thereon voted to
present to President Hitchcock and Amherst College casts of the
skeleton of the famous Megatherium of South America. These
casts were packed, and sent to be embarked in a ship destined for
Boston, but were unluckily delivered to a wrong shipping house
in London, and I lost sight of them for some time. They were at
length discovered. After remaining in this situation for more than
a year, they were sold at public auction; and, notwithstanding
many efforts on my part, I was unable to obtain and transmit
them to Amherst College.

The fossil impressions which have been distinguished in
various places in the new red sandstone are those of birds,
frogs, turtles, lizards, fishes, mollusca, crustacea, worms, and
zoophytes. Besides these, the impressions made by rain-drops,
ripple-marks in the sand, coprolites or indurated remains of
feces of animals, and even impressions of vegetables, have
been preserved and transmitted from a remote antiquity. No
authentic human impressions have yet been established; and none
of the mammalia, except the marsupials.(?) We must, however,
remember that, although the early paleontology contains no



record of birds, the ancient existence of these animals is now
fully ascertained. Remains of birds were discovered in the Paris
gypsum by Cuvier previous to 1830. Since that time, they have
been found in the Lower Eocene in England, and the Swiss Alps;
and there is reason to believe that osseous relics may be met
with in the same deposits which contain the foot-marks. Most of
the bird-tracks which have been observed, belong to the wading
birds, or Gralle.

The number of toes in existing birds varies from two to five. In
the fossil bird-tracks, the most frequent number is three, called
tridactylous; but there are instances also of four or tetradactylous,
and two or didactylous. The number of articulations corresponds
in ornithichnites with living birds: when there are four toes, the
inner or hind toe has two articulations, the second toe three,
the third toe four, the outer toe five. The impressions of the
articulations are sometimes very distinct, and even that of the
skin covering them.

President Hitchcock has distinguished more than thirty
species of birds, four of lizards, three of tortoises, and six of
batrachians.

The great difference in the characters of many fossil animals
from those of existing genera and species, in the opinion of Prof.
Agassiz, makes it probable that in various instances the traces
of supposed birds may be in fact traces of other animals, as,
for example, those of the lizard or frog. And he supports this
opinion, among other reasons, by the disappearance of the heel



in a great number of Ornithichnites.

D'Orbigny, to whom we are indebted for the most ample
and systematic work on Paleontology ("Cours Elémentaire de
Paléontologie et de Géologie," 5 vols. 1849-52), does not accept
the arrangement of President Hitchcock. He objects to the
term Ornithichnites, and proposes what he considers a more
comprehensive arrangement into organic, physiological, and
physical impressions. Organic impressions
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