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ADVEETISEMENT.

This volume forms the seventh of a series, composed of original memoirs on dif-

ferent branches of knowledge, published at the expense, and under the direction of

the Smithsonian Institution. The publication of this series forms part of a general

plan adopted for carrying into effect the benevolent intentions of James Smithson,

Esq., of England. This gentleman left his property in trust to the United States

of America, to found at Washington an institution which should bear his own

name, and have for its objects the " increase and diffmion of knowledge among

men." This trust was accepted by the Government of the United States, and an

Act of Congress was passed August 10th, 1846, constituting the President and the

other principal executive officers of the general government, the Chief Justice of

the Supreme Court, the Mayor of Washington, and such other persons as they might

elect, honorary members, an establishment under the name of the '' Smithsonian

Institution for the increase and diffusion of knowledge among men." The

members and honorary members of this establishment are to hold stated and special

meetings for the supervision of the affairs of the Institution, and for the advice

and instruction of a Board of Kegents, to whom the financial and other affairs are

entrusted.

The Board of Regents consists of three members ex officio of the establishment,

namely, the Vice-President of the United States, the Chief Justice of the Supreme

Court, and the Mayor of Washington, together with twelve other members, three of

whom are appointed by the Senate from its own body, three by the House of

Representatives from its members, and six persons appointed by a joint resolution

of both houses. To this board is given the power of electing a Secretary and other

officers, for conducting the active operations of the Institution.

To carry into effect the purposes of the testator, the plan of organization evi-

-dently should embrace two objects—one, the increase of knowledge by the addition

of new truths to the existing stock ; the other, the diffusion of knowledge, thus

increased, among men. No restriction is made in favor of any kind of knowledge,

and hence each branch is entitled to, and should receive, a share of attention.
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ADVERTISEMENT.

The Act of Congress, establishing the Institution, directs as a part of the plan of

organization, the formation of a Library, a Museum, and a Gallery of Art, together

with provisions for physical research and popular lectures, while it leaves to the

Eegents the power of adopting such other parts of an organization as they may

deem best suited to promote the objects of the bequest.

After much deliberation, the Regents resolved to divide the annual income into

two equal parts—one part to be devoted to the increase and diffusion of knowledge

by means of original research and publications—the other half of the income to be

applied in accordance with the requirements of the Act of Congress, to the gradual

formation of a Library, a Museum, and a Gallery of Art.

The following are the details of the two parts of the general plan of organization

provisionally adopted at the meeting of the Regents, Dec. 8th, 1847.

DETAILS OP THE FIRST PART OP THE PLAN.

I. To INCREASE Knowledge.—It is proposed to stimulate research, hy offering

reioards far original memoirs on all subjects of investigation.

1. The memoirs thus obtained, to be published in a series of volumes, in a quarto

form, and entitled " Smithsonian Contributions to Knowledge."

2. No memoir, on subjects of physical science, to be accepted for publication,

which does not furnish a positive addition to human knowledge, resting on original

research ; and all unverified speculations to be rejected.

3. Each memoir presented to the Institution, to be submitted for examination to

a commission of persons of reputation for learning in the branch to which the

memoir pertains ; and to be accepted for publication, only in case the report of this

commission is favorable.

4. The commission to be chosen by the officers of the Institution, and the name

of the author, as far as practicable, concealed, unless a favorable decision be made.

5. The volumes of the memoirs to be exchanged for the Transactions of literary

and scientific societies, and copies to be given to all the colleges, and principal libra-

ries, in this country. One part of the remaining copies may be offered for sale ; and

the other carefully preserved, to form complete sets of the work, to supply the

demand from new institutions.

6. An abstract, or popular account, of the contents of these memoirs to be given

to the public, through the annual Report of the Regents to Congress.
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II. To INCREASE Knowledge.—It is also proposed to appropriate a portmi of the

income, annually, to special ohjects of research, under tJie direction of suitable per-

sons.

1. The objects, and the amount appropriated, to be recommended by counsellors

of the Institution.

2. Appropriations in different years to different objects; so that, in course of time,

each branch of knowledge may receive a share.

3. The results obtained from these appropriations to be published, with the

memoirs before mentioned, in the volumes of the Smithsonian Contributions to

Knowledge.

4. Examples of objects for which appropriations may be made—
(1.) System of extended meteorological observations for solving the problem of

American storms.

(2.) Explorations in descriptive natural history, and geological, mathematical,

and topographical surveys, to collect materials for the formation of a Physical Atlas

of the United States.

(3.) Solution of experimental problems, such as a new determination of the

weight of the earth, of the velocity of electricity, and of light ; chemical analyses of

soils and plants ; collection and publication of articles of science, accumulated in

the offices of Government.

(4.) Institution of statistical inquiries with reference to physical, moral, and

political subjects.

(5.) Historical researches, and accurate surveys of places celebrated in American

history.

(6.) Ethnological researches, particularly with reference to the different races of

men in North America; also explorations, and accurate surveys, of the mounds and

other remains of the ancient people of our country.

I. To DIFFUSE Knowledge.—It is proposed to publish a series of reports, giving an

account of the new discoveries in science, and of the changes made from year to year

in all brandies of knowledge not strictly professional.

1. Some of these reports may be published annually, others at longer intervals,

as the income of the Institution or the changes in the branches of knowledge may

indicate.

2. The reports are to be prepared by collaborators, eminent in the different

branches of knowledge.
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3. Each collaborator to be furnished with the journals and publications, domestic

and foreign, necessary to the compilation of his report ; to be paid a certain sum for

his labors, and to be named on the title-page of the report.

4. The reports to be published in separate parts, so that persons interested in a

particular branch, can procure the parts relating to it without purchasing the

whole.

5. These reports may be presented to Congress, for partial distribution, the

remaining copies to be given to literary and scientific institutions, and sold to indi-

viduals for a moderate price.

The following are some of €ie subjects which may he embraced in the reports:—
I. PHYSICAL CLASS.

1. Physics, including astronomy, natural philosophy, chemistry, and meteorology.

2. Natural history, including botany, zoology, geology, &c.

3. Agriculture.

4. Application of science to arts.

IL MORAL AND POLITICAL CLASS.

5. Ethnology, including particular history, comparative philology, antiquities, &c.

6. Statistics and political economy.

7. Mental and moral philosophy.

. 8. A survey of the political events of the world
;
penal reform, &c.

III. LITERATURE AND THE PINE ARTS.

9. Modern literature.

10. The fine arts, and their application to the useful arts.

11. Bibliography.

12. Obituary notices of distinguished individuals.

II. To DIFFUSE Knowledge.—It isproposed io publish occoMonally separate treatises

on subjects of general interest,

1. These treatises may consist of valuable memoirs translated from foreign lan-

guages, or of articles prepared under the direction of the Institution, or be pro-

cured by offering premiums for the best exposition of a given subject.

2. The treatises to be submitted to a commission of competent judges, previous

to their publication.
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DETAILS OF THE SECOND TART OF THE PLAN OF ORGANIZATION.

This part contemplates the formation of a Library, a Museum, and a Gallery of

Art.

1. To carry out the plan before described, a library will be required, consisting,

1st, of a coraj^lcte collection of the transactions and proceedings of all the learned

societies in the world ; 2d, of the more important current periodical publications,

and other works necessary in preparing the periodical reports.

2. The Institution should make special collections, particularly of objects to

verify its own publications. Also a collection of instruments of research in all

branches of experimental science.

3. With reference to the collection of books, other than those mentioned above,

catalogues of all the different libraries in the United States should be procured, in

order that the valuable books first purchased may be such as are not to be found

elsewhere in the United States.

4. Also catalogues of memoirs, and of books in foreign libraries, and other

materials, should be collected, for rendering the Institution a centre of bibliogra-

phical knowledge, whence the student may be directed to any work which he may

require.

5. It is believed that the collections in natural history will increase by donation,

as rapidly as the income of the Institution can make provision for their reception,

and, therefore, it will seldom be necessary to purchase any article of this kind.

6. Attempts should be made to procure for the gallery of art, casts of the most

celebrated articles of ancient and modern sculpture.

7. The arts may be encouraged, by providing a room, free of expense, for the

exhibition of the objects of the Art-Union, and other similar societies.

8. A small appropriation should annually be made for models of antiquity, such

as^those of the remains of ancient temples, &c.

9. The Secretary and his assistants, during the session of Congress, will be

required to illustrate new discoveries in science, and to exhibit new objects of art

;

distinguished individuals should also be invited to give lectures on subjects of

general interest.

In accordance with the rules adopted in the programme of organization, each

memoir in this volume has been, favorably reported on by a commission appointed
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for its examination. It is, however, impossible, in most cases, to verify the state-

ments of an anthor, and, therefore, neither the Commission nor the Institution can

be responsible for more than the general character of a memoir.

The following rules have been adopted for the distribution of the quarto volumes

of the Smithsonian contributions.

1. They are to be presented to all learned societies which publish Transactions,

and give copies of these, in exchange, to the Institution.

2. Also, to all foreign libraries of the first class, provided they give in exchange

their catalogues or other publications, or an equivalent from their duplicate volumes.

3. To all the colleges in actual operation in this country, provided they furnish,

in return, meteorological observations, catalogues of their libraries and of their

students, and all other publications issued by them relative to their organization

and history.

4. To all States and Territories, provided there be given, in return, copies of all

documents published under their authority.

5. To all incorporated public libraries in this country, not included in any of

the foregoing classes, now containing more than 7000 volumes; and to smaller

libraries, where a whole state or large district would be otherwise unsupplied.
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ACCOUNT OF A TORNADO,

THAT PASSED NEAR NEW HARMONY, INDIANA, APRIL 30, 1852.

WITH A MAP OF THE TRACK, DIAGRAMS, AND ILLUSTRATIVE SKETCHES.

As every accurately observed meteorological fact must be of importance iu the

necessary accumulation of data, from which the phenomena of storms are to be

understood, and the laws which govern them deduced, I am led to believe that a

map and memoir illustrating the tornado which recently passed near New Har-
mony, Indiana, will be of some service to the cause in which so many are at

present engaged.

On April 30, 1852, a tornado crossed the New Harmony Plank road, five miles

south of the town, about five o'clock in the afternoon ; its velocity, and the length

and breadth of its destructive violence, exceed that of any, to my knowledge, on
record. From within three miles of Golconda, Illinois, its course appears to have
been north 30° east to the "Wabash river, a distance of fifty miles ; crossing the

river near Grand Chain rapids, it altered its course to east, or rather to a little

north of east, and continued apparently in this to about four miles north of George-

town, Kentucky, a distance of 200 miles. At different localities, from Golconda to

Georgetown, the tornado is described as manifesting similar evidences of its destruc-

tive power; buildings being blown down ; houses and cabins unroofed; trees torn

up by the roots, or their tops twisted off; fences scattered in every direction ; and
beds, bedding, and articles of every description being carried to various and con-

siderable distances. See Figures 1, 2, 3, 4, of the map.
Fig. 1 is a map of the track of the tornado from Golconda, Illinois, to George-

town, Kentucky, a distance of about 250 miles.

Fig. 2 is a survey of a square mile of the track east and west of the New Har-
mony Plank road, showing the compass-bearings of the prostrated trees; the crossed

end represents the top of the tree ; the dotted end, the root ; where the dot is

absent, the tree has been broken, or twisted from the stem.

Fig. 3 is a plot of the trees thrown across the road from New Harmony to

Springfield, two miles east of the Plank Eoad; this road passes through a forest;

a small portion is cleared, which is marked on the plot.

Fig. 4 is a plot of the road from New Harmony to Evansville, and of the Cyn-
thiana road, eight miles east of the Plank road; the Evansville road is through

cleared ground, but the Cynthiana road passes through a forest all the way to the

mill at Big creek. The observations extend to about one hundred and fifty yards

on each side of the road, except near the middle of the track, where they cover

a wider space.
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The tornado passed over Leavenworth on the Ohio, and a correspondent thus

writes to the Louisville Courier of May 11 :
" The storm came from the southwest,

across the bluff from the opposite side of the river, tearing up trees by the roots, or

twisting off their tops; it then crossed the river, swelling the waves to an incredible

height, lifting skiffs from the river bank, and dashing them to pieces against the

houses. It struck the town about 6i P. M., and raged from three to five minutes,

unroofing and prostrating sixty buildings, some of them the most substantial in

the town, carrying off and blowing articles of every description about, killing one

child, and wounding ten or fifteen individuals."

From persons residing on the track, or in its^ vicinity, no definite idea of the

approach of the meteor can be obtained ; some describe it as a cloud with green and

red flame; others, green and blue. Mr. Stitt, who resides about the centre of the

track, says the cloud appeared on fire at the bottom, like a large pile of burning brush,

and that it rolled under and over; his wife felt the house lifted up and down several

times. During the passage of the storm he opened the eastern door of his house,

but speedily closed it from fear, for he saw the planks of his well spinning round

eight or ten feet from the ground, and one of them was carried in a northeasterly

direction, 400 yards, to the place marked in the map. All who reside on the track

describe the destruction as the work of a moment; a person standing in his house,

looking to the north, saw the trees thrown down, and at the same moment turning

south, saw the trees falling there also. Persons in the woods describe the crash as

so terrific, that, to use their own words, " they could hear nothing," by which I

understand that they could not distinguish, amid the war of sounds, any sound in

particular.

Keferring to the observations made by myself, during the passage of the "tornado,

at New Harmony, five miles north of the axis of the track, I find that at 3 o'clock

on April 27, the barometer stood at 29.587, the thermometer at 61°, and the force

of vapor at .250 of an inch. On the 30th, at 3 o'clock, the barometer had fallen

to 29.090, the thermometer had risen to 80°, and the force of vapor to .622 of an

inch. The sky had been cloudy all day, and at this time the clouds were coming

from the south, and the wind was nearly calm ; sounds of distant thunder were

now heard, and at 4 P. M. the first fiash of lightning was perceptible, with thunder

at an interval of twenty seconds, and slight rain. From this time the lightning

was a continued glimmer, and the thunder a constant roll. The barometer had

now risen .050 of an inch, and the thermometer had fallen 2°. At 4.30 P. M. the

rain fell in torrents, the wind blew in all directions, with incessant flashes of light-

ning, and peals of thunder, and showers of driving hail, of which some stones mea-

sured eight inches in circumference, and weighed one-quarter of a pound ; the panes

of every window in the town, having a westerly exposure, were broken; there

was now a further rise of .030 of an inch in the barometer, and a fall of 4° in the

thermometer. At 5 P. M., after a few minutes' cessation, the storm still continued,

though with abated violence. At 5.45 the sky was clear, the wind calm, the ther-

mometer standing at 68°, and the barometer had fallen to the point at which it

stood at the commencement of the storm. The force of vapor at 9 P. M. was

diminished one-half
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While the tornado was raging here, so little inconvenience was experienced five

miles to the north, from either wind or rain, that persons were able to continue

ploughing during the whole passage of the storm. This was also the case at

Mount Vernon, which is about the same distance, nine miles south of the axis of

the track. The case was similar nine miles from the axis at Golconda; little of

either wind or rain was experienced.

Considering these facts, and observing, as represented in Fig. 2, that on a square

mile only of the track, thousands of trees, many of them having a stem at least

fifteen feet in circumference, lie pi^ostrated by a force operating simultaneously in

opposite directions; considering, also, that the time of passage of the meteor from

New Harmony to Leavenworth could not exceed IJ hours, and that the velocity

must therefore have been at least sixty miles in an hour, or one mile per minute,

we may form some conception of the enormous and astonishing power with which

this tornado, of whose presence at ten miles' distance there is not an indication,

passed through the atmosphere, leaving behind a desolated track of one mile in

breadth, on which trees, and among them the monarchs of the forest, were laid

low at the rate of 7,000 a minute.

" In this vast country, where," as the Committee of the French Academy of

Sciences say, " enlightened men are not wanting to science, and which is, besides,

the home of these fearful meteors," it is surprising that a power like this should

not have earlier attracted the attention of scientific men ; for, according to Dr. Hare,

it was not until 1835, that " the immediate mechanical causes of the devastation

produced by tornadoes were well ascertained, by Professors Bache and Espy, from

observations made by means of a compass at New Brunswick." Since then, the

question of tornadoes has been much agitated, and it still remains a vexed one, and

notwithstanding the hope indulged in by several investigators of this class of phe-

nomena that their researches would solve the 'problem, the ultimate solution of the

question is as much involved in difficulty as ever.

Before we can arrive at a satisfactory conclusion on this subject, we must first

ascertain if the general phenomena in tornadoes be uniform, or dissimilar. For
this purpose I will refer to the accounts of various tornadoes published in Silliman's

Journal. I shall pass by the Providence tornado, in 1838, because the observations

are too few in number.

The New Haven tornado, in 1839, was examined by Professor Olmstead, who
considers his observations the result of better opportunities, and of more elaborate

and careful investigation than is usual in storms of this class; he says: "With very

few exceptions, the prostrations of all the trees are inwards, on both sides, to the

centre of the track; near the centre they coincide with the direction of the storm."

Out of forty prostrations which he represents on the north side of the axis, there

are twelve exceptions of trees lying outward from the centre ; and he says :
" In a

few instances, in very limited spots, the prostrated bodies lie in all directions."

The tornado at Mayfield, in Ohio, in 1842, had its track surveyed by Professor

Loomis, who observes that tornadoes, in addition to their progressive motion, have

a vertical, and two horizontal motions, one in the direction of, and the other at right

angles to, a radius. These four motions have a variable ratio to each other ; the
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upward, and centripetal, nowhere disappears, and at Mayfield was exhibited in

unequal strength. In some places the motion at right angles was strongly marked,

in others "well nigh masked." He says that, having discovered a true experimentum

cruds, for analyzing the phenomena of tornadoes by means of groups of crossed,

trees, " the peculiarities of a well-marked tornado can hardly escape detection," and

concludes that though the motion at right angles to a radius may sometimes be quite

small, compared with the centripetal motion, yet that it " can ever become mathe-

matically nothing, is infinitely improbable." To prove the rotation of the wind,

the Professor measured the bearings of seventy prostrate trees extending across the

track; he "did not take the bearings of all indiscriminately, because it was a hope-

less task, the prostrate trees being counted by thousands." He searched for trees

crossing each other, and found but one case on the right side of the track near the

middle ; but on the left side the phenomena were very different ; here was no diffi-

culty in finding crossed trees, and he measured few others. The Professor gives

the bearings of these, and the order in which they overlie each other. (See Silli-

man's Journal, XLIII, 285.)

A reference to the phenomena of these tornadoes shows that there is a general

uniformity in their character, and that it is contrary to fact to say that the " trees,

amid all their variety of bearing, always point towards the centre of the path, or

a point occupied by the axis of the tornado," as affirmed by some; for out of forty

prostrations on the north side of the axis at New Haven, Olmstead gives twelve

exceptions of trees lying outwards from the centre; and on the north of the axis,

at Mayfield, Loomis gives at least twenty trees pointing directly outwards from the

centre, out of fifty prostrations ; and the like effects are exhibited at New Har-

mony, as shown in Fig. 2.

It is improbable that any one can come to a right conclusion regarding the order

in which the wreck of a tornado lies, without plotting a. portion of it from instru-

mental survey. Knowing the tendency which exists in most minds to see chiefly

those facts which favor a preconceived hypothesis, it seems to me that to select a

few groups of trees out of thousands, would not afford sufficient evidence to others,

however satisfied one might be with the truthfulness of his illustrations. I there-

fore present the plot of a square mile of track on which some 7 or 8,000 prostrated

trees are represented in their relative positions,' with the hope that the means will

thus be furnished for more satisfactorily determining whether the "immediate

mechanical cause of devastation in tornadoes" be a spirally involuted rotating

moving column of air, or a vertical current at the centre of the tornado with a

horizontal conflux from surrounding space to the moving axis.

To further this object, and to more readily compare the phenomena with the

hypotheses, I have appended diagrams, illustrating the rotating cylinder, and the

up-moving column, with prostrated trees, in accordance with these hypotheses

respectively.

Fig. 5 of the map illustrates the rotating cylinder, which Kedfield theoretically

describes as follows :
" The involuted lines or arrows represent the motion of the

wind at the bottom of the cylindrical vertical portion of the tornado. The motion

of a particle of air, as at a, quickens as it approaches the centre /, describing in its
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spiral revolutions from a to/,cqiKil areas in equal times ; if tlic whirl was stationary,

its force would he concentrically equal; but, if it have a constant progressive motion

in the direction of the axis c, c at
J
of the average rotative velocity, the force of

the whirl will be increased on the right, and diminished on the left side, of the axis.

Suppose the stationary velocity to be 80, then taking two equally distant points on

each side of the axis, the force will be increased to 100 on the right side, and

diminished to GO on the left when the cylinder is advancing. The consequence of

the rotative motion coinciding with the progressive is, that the prostrating power

extends much further on the right of the axis than on the left, where, from the

rotative being retarded by the progressive motion, the extent of the prostrating

power is lessened." " With these views," continues Mr. Redfield, " follow the track

of a tornado; and if it is a whirlwind, the result is a series of prostrations, pointing

almost invariably onward and inward, with various degrees of inclination to the

course of the tornado on one side ; while the left of the axis presents a narrow

band or belt of prostrations, also inclined mainly inward and onward, but showing

a greater inclination from the line of progress, with frequent cases more or less

backward, and sometimes outward, from the path."

Now the prostrating effect of this rotating cylinder will be best understood b}' a

reference to the prostrated trees in Fig. 5, which correspond with the direction of

the involuted lines in the whirl. Making allowance for a little more onward direc-

tion, owing to the progressive motion, we may deduce the following general conclu-

sions : that on the right of the axis there cannot be any prostrations of trees with

their tops to the west;^ that those prostrated to the east cannot lie at a greater angle

with the direction of the track than 45°, unless they be very near the axis; on the

left of the track there cannot be any prostrations with the tops of the trees to the

east, except near the axis; and in the case of crossed trees, those on the right of

the axis, x^rostrated by the advanced portion of the whirl, will be undermost with

a N. E. direction; and those thrown down by the rear, will have a S. E. direction,

and overlie the northeasterly prostrations ; on the left of the axis, the S. W. pros-

trations will lie over the northwesterly.

Apply these general principles to the square mile plot of the track at New Har-

mony, in Fig. 2, and observe if the conditions of the rotatory hypothesis are fulfilled.

On the contrary, there are numerous prostrated trees with the tops to the west on

the right of the axis ; many southeasterly and northeasterly prostrations, making a

greater angle than 45° with the direction of the course ; there are also many north-

easterly lying over southeasterly prostrations, as the groups of crossed trees show

where numbered, the lowest numbered being the first prostrated, or undermost tree

;

the same opposition to the rotatory hypothesis exists on the left of the axis, as may

be observed.

Turn now to Fig. 6 of the map, which is an illustration of the bottom of an up-

moving column of air with horizontal conflux from surrounding space to the moving

centre. Let o be the centre, and a o, h o, c o, &c., represent the horizontal conflux;

the action of this moving column, according to Espy, will be to prostrate the trees, as

' It must be recollected tbat in the drawing the top of the map is north.
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shown in diagram 6, and as described in his Meteorological Reports :
" The manner

in which the trees are thrown down where the tornado passes through a forest, will

demonstrate the direction of the wind. The trees at the sides of the path of the

tornado, as it moves in this latitude to the east, or a little north of east, will he

thrown inivards towards the centre of the path, and those in the centre of the path

will be thrown right backwards contrary to the motion of the tornado, or right for-

wards, according as some of them will be thrown down by the front part of the

meteor, where the wind blows backwards, or by the rear, where the wind blows for-

ward ; and, as those which are thrown down by the front of the tornado must fall

first, they will, of course, be found, where there is any overlapping, unde7^ those

which fall forwards."

On comparing this description with the track at New Harmony, Fig. 2, we find

the phenomena there represented totally at variance with it ; on the north side of

the path, adjoining the S. W. corner of Schnee's fence, there are numbers of trees

prostrated to the north, and directly outwards from the centre of the path ; the

same thing occurs in many places on both the north and south sides of the path.

In the centre of the path there are trees lying at right angles to the course of the

tornado; and those trees, which Mr. Espy describes as being thrown down by the

meteor where the wind blows backwards, in many cases lie over instead of imder

those that fall forwards ; this will be seen by examining the groups of crossed trees

where they are numbered, the lowest number indicating the undermost, and the

highest number the uppermost prostration.

Seeing these discrepancies, we cannot wonder that Professor Loomis, when he

witnessed at Mayfield, phenomena similar to those of the New Harmony tornado,

should come to the conclusion that the wind in tornadoes blows round, and to the

same point at one and the same time, each motion " well nigh masking the other."

Yet I think if he had plotted those trees, of which he took the bearings, instead of

calculating their mean numerical values, he would hardly have come to the conclu-

sion that the Mayfield tornado was a whirlwind, rotating in the direction west,

north, east; for his examples show that the rotation could be neither in one direc-

tion nor the other.

It is owing, I think, to the want of an accurate and sufficiently extensive descrip-

tion of the track of a tornado that the rotatory hypothesis prevails, for I believe

there is nothing in the phenomena at New Harmony that cannot be explained

by that of the ascending column. It does not appear to me to be inconsistent

with this theory to suppose a tree on the margin of the track to be as likely to

be prostrated outwards from, as inwards to, the centre of the path. Let K K,

and M M (Fig. I), represent the right and left margin, and L L, the axis,

Fig. I.
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of the track of a tornado ; suppose tlie track to be one mile wide. Let H be

a tree standing near the left margin ; let A represent the bottom of the ascending

column, and the radii the afflux of air to the focal area ; let this focal area have a

progressive motion from A to G, at the rate of one mile per minute. When the

centre of the tornado is at A, it will be about four miles distant from //; conse-

quently 5^ will receive the wind in the direction from A; in one and a half minutes

the centre Avill have advanced to B, and 11 WAX receive the wind from h; as the

tornado approaches, the force of the wind increases, and in another minute and a

half the centre will have reached C, and 5^ will receive the wind from c; in the

next minute the centre will reach D, the wind will have reached its maximum
force, i?will receive the wind from d ; the wind in the last minute having veered,

with increasing rapidity, sixty degrees ; this is continued for another minute, until

the centre reaches E, when 5" will have the wind from e ; in the last one and a half

minutes the wind has veered, with maximum velocity, from N. E. to N. W. ; and,

during this rapid change, and greatly increased velocity, is it unlikely that, as the

tree is successively swayed round, the force of the wind should at this moment be

such as to prostrate the tree directly outwards, with the top of the stem at right

angles to the centre of the path ? This I think highly probable; and the prostrated

trees show, more or less, that where they had the power to withstand the first

impulse of the wind, they have been successively swayed round ; this mode of action

may be traced from one margin of the track to the other. Figs. 7, 8, 9, of the

map, are illustrative of these points. Fig. 7 is a view near the north margin of

the track, adjoining the S. "W. corner of Mr. Schuee's fence, looking east; the trees

are prostrated nearly due north, and exhibit the appearance of being suddenly

twisted, and thrown outwards from the centre of the path, as described.

Fig. 8 is a sketch near the centre of the track, looking S. W. ; here is a tree pros-

trated from the N. W., interlocked in the forks of one prostrated from the S. E.,

with three trees lying between them from the S. W., most clearly evidencing the

simultaneous overthrow from opposite points. The tree in the front, in a northerly

direction, and the illustration in Fig. 9, are further examples of the swaying round

and twisting of trees. It is taken from near the centre of the track.

Another illustration in favor of the hypothesis of an ascending column, may be

drawn, I think, from the barometrical observations made at New Harmony. It

will be observed that the barometer fell half an inch from April 27 to the day of

the storm, April 30. This fall was so gentle that it did not on any of those days

mask the 9 A. M. maximum horary oscillation, and it may therefore be inferred

that the disturbing cause was distant. At 3 P. M., on the day of the storm, one

hour and a half previous to the tornado passing the meridian of New Harmony,
the height of the mercury in the barometer was 29.090 inches ; at 4.30 P. M., at the

time of the passage of the tornado, it was 29.170; and at G P. M., one hour and a

half after the passage, it was 29.090. This sudden rise and fiill of 0.80 of an inch

at the time, which is usually that of the minimum horary oscillation, is remark-

able, and we may attribute it to the local action of the tornado, and account for it

by Espy's hypothesis, as explained in the following paragraph.
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Let A B, Fig. II, represent the track of a tornado, the dotted line C D tlie iieiglit

or weight of the atmosphere at New Harmony, at 3 P. M., and at 6 P. M., one

Fig. II.

being one hour and a half previous, the other one hour and a half subsequent, to the

passage of the tornado. Imagine E G to represent Espy's ascending column of air,

with horizontal conflux at the base from the surrounding space ; suppose the column

to reach the toj) of the atmosphere, G D, and the air in the ascending column to be

spreading out and overlapping the air in the surrounding regions, in the vicinity of

the tornado, and by increasing the weight of the air around, causing the barometer

to rise. Suppose E to be the meridian of New Harmony, over which the column,

or tornado, is passing. Suppose jPto be the meridian of Leavenworth, and that F
is ninety miles distant from E, and now imagine the column in motion, and pro-

gressing towards F at the rate of a mile per Biinute ; and that after an interval of

one and a half hours, it has reached F. During this progress of the column we
may conceive the translation of an atmospheric wave, and as the meteor passes on

towards Leavenworth, we may imagine the gradual flowing away of the air, and

the restoration of the equilibrium of the atmosphere to the degree that existed

previous to the coming up of the meteor, or disturbing cause.

In conclusion, in referring to the different causes from which it is said tornadoes

originate, my opinion is that the phenomena are incompatible with the rotatory

hypothesis ; and this opinion is strengthened by my inability to conceive, how any

deflection of trade-winds by mountains, or action on the air by the different rota-

tive velocity of the earth's surface, can originate these meteors : I cannot conceive

the probability of the bodily rising, on a particular point of the intertropical plain

of America, of an intensely heated column of air, with an ascensional force suffi-

cient to carry it into the upper strata of the atmosphere, vv'itli the full v/esterly

energy derived from the earth's rotative velocity
;
producing in its course a ripple,

whichj on its return, strikes far below into the lower current, creating the necessary

condition of a rotatory storm, in which a mass of air, animated with immense velo-

city, forces its way through an atmosphere, either at rest, or moving in an opposite

direction, creating vortices, subsisting and vv^andering over great tracks, long after

the original impulse is withdrawn ; I cannot conceive, whatever may be the velo-

city originally communicated to any body of air, how at 800 miles distance from

the tropic, it could still have the power to subsist, and, without further support,

have energy sufiicient to continue its destructive career for 250 miles, tearing down

trees at the rate of 7,000 orf a mile, per minute.
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Though I am inclined to believe in Professor Espy's idea of an ascensional column,

of its origin, whether derived from the condensation of vapor, as affirmed by Espy,

or from electrical action, as contended for by Dr. Hare, I do not offer an opinion.

I chiefly desire that the contribution I here present may be useful in the establish-

ment of correct opinions as to the mode of action in tornadoes, and to assist by

facts any who are seeking to penetrate those depths obscure, in which the origin of

meteorological phenomena are ])uried.



EXPLANATION OF THE UUAETO PLATE.

The opposite quarto plate is intended to represent a group of trees, on the track of the tornado,

about three hundred yards a little west of south of the five mile post on the New Harmony Plank Road.

It is another view of the group represented in Pig. 8 of the map'; that view is taken from the loottom

of the hollow looking southwest : this one is taken from the top of the hill looking northeast to the

side of the opposite hill.

The tree in front, parallel with the bottom of the picture, and marked No. 1, in the ground plan be-

low, is the undermost tree, and was prostrated from the southeast. Nos. 2 and 3, in the plan, prostrated

from the south-southwest, lie to the right out of the picture ; they are shown in Pig. 8 of the map. The

tree twisted off near the right margin, marked No. 4, in the plan, is from the southwest. The tree in the

front of the picture, at the bottom, marked No. 5, in the plan, is from nearly west. Nos. 2, 3, 4, and

5 lie over No. 1. No. 6, in the plan, from the northwest, is the tree interlocked in the forks of No. 1,

and overlying all the others ; exhibiting the remarkable peculiarity of a southeasterly interlocked in a

northwesterly prostration, and having four westerly and southwesterly prostrations between them.
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NOTES ON NEW AMERICAN SPECIES AND LOCALITIES

MICEOSCOriC ORGANISMS

I.

Fossil Marine Diatomaceae in California.

In examining, at the request of Dr. J. R. Chilton, of New York, some specimens

of earthy minerals which were collected in California by Washington Chilton, Esq.,

I found one highly interesting specimen resembling a white clay, which the micro-

scope proved to be almost entirely composed of fossil marine species of Diatoma-

ceae.

The specimen was from Suisiui Bay, twenty-five or thirty miles above San Fran-

cisco, California, where Mr. Chilton says a large deposit of a similar character occurs.

This is the first locality of fossil marine Dlatomaccae which has been detected on

the Pacific side of this Continent. It abounds in numerous species of Cosciitodisci,

Acdnoajcli, Actinoptyvhi, Mustogonia, &c. which I cannot distinguish from the com-

mon species in the "infusorial strata" of Maryland and Virginia.

The predominant species, however, which forms a large portion of the mass, is a

minute silicious shell which I believe to be undescribed, and which appears most

nearly allied to some of the species of Kiitzing s genus Dentimla; I shall refer to it

as Denticula laula, B. (See Plate, Figs. 1, 2, and description, page 9.) Among

the other species from this locality I recognized the following, which also occur

fossil at Richmond, Virginia, viz : Coscinodisms radiatus, C. Uneatus, C. ocidus-irklis,

G. gemmifer, Pyxldicula cruciata, and Dichjoclm fihula of Ehrenberg, while no trace

was found of other characteristic forms of the Virginian deposits, such as the Gul-

lioneUa sulcata, Zijgoceros rhowbus, Dentlcella tridentata, Goniolhecium liogersii,

Eupodisei, &c. of Ehrenberg. The Californiau deposit also appears to be entirely

free from any Polythalaraian shells.

Should this notice meet the eye of any scientific traveller in California, it may

induce him to furnish further infurmation concerning the geological relations of this

interesting deposit, and to collect a good supply of specimens for a more complete

study.
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II.

New Species of Limnias.

Eiinsmas annulatus, B.

(Plate, Fig. 28.)

Case of the animal having numerous transverse rings.

In searching, in various parts of the United States, for Desmidieae, my attention

was long ago drawn to the frequent occurrence in lakes, ponds, &c. of short cylin-

drical membranaceous tubes, closed at one end and marked with rings so as to

resemble the trachea of insects.

The real nature of these bodies remained unknown to me until the summer of

1851, when I detected great numbers of similar forms attached to various aquatic

plants in pools near West Point, and found them to be the cases of a species of

Limnias, not noticed in books prior to the publication of Pritchard's Infusorial

Animalcules, second edition in 1852, where may be found, on page 619, the follow-

ing description:

—

" Limnias ? appears to be a distinct species which I do not find described.

The case is ribbed and semi-transparent, and is composed of a series of lateral rings,

found in a ditch near Witlingham, Norwich, on duck-weed (Brightwell)
."

This description leaves no doubt that the species referred to by Pritchard is the

same as our own, and as he has refrained from giving it a specifi.c name, I propose

to call it L. annulatus. It is the only species which I have yet noticed in the

United States, and occurs in vast numbers at West Point, New York, where I have
found large plants, such as Ludivigia palusiris, literally covered with the brown
cases of these animals ; affording, when the animals, with their rotatory organs,

were protruded, an exceedingly beautiful spectacle when moderately magnified.

Our figure is only intended to show the form and markings of the case, with the

general appearance of the animal, the details of the latter being reserved for further

study.

III.

New Species of Ehrenberg's Genus Auliscus.

The generic characters, as given by Ehrenberg, for the genus Auliscus are as

follows :

—

" Lorica bivalve, cylindrical (or orbicular), multiplying by perfect self-division;

two large (not tubular) apertures on each surface of the disk laterally, which also

is not cirrhose. This genus differs from Gerataulus in wanting the eirrhose surface

of the lateral disks, as also the tubular apertures." (See PnlcIiarcTs Infusoria,

second edition, page 320.)

Although it has long been known to me that, in most if not all of the cases

where Ehrenberg attributes apertures to the shells of Diatomacea'e, no real perfora-

tions of the shell exist, I yet failed to perceive, until quite recently, that to the

genus Auliscus are probably referable a number of beautiful forms, for which I had
intended to propose a new genus with the name of Mastodiscus. I am, however,
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now prett}^ certain that Ehi'enberg's Aulisci have no apertures, and that, by correct-

ing his description as follows, it will include the beautiful forms represented in our

figures 3, 4, 5, 6, 7, 8, 9, and 13. The Eapodiscus scidplus, Smith, Briliih Dkdo-

maceae, p. 25, also belongs to this genus.

AlJIilSCUS.—EURENBERG.

Lorica cylindrical (often discoid) ; bases^ circular, undulated, having two circular,

flattened, mastoid, imperforate processes at some distance from the margin; umbi-

licus (generally present) smooth, circular, surrounded bj' a plumose arr<ingcment of

dots and lines ; sides smooth. The projections on one base are usually on a line at

right angles to that on which those of the opposite base are placed.

The ibilowing species appear to belong here, and are, I believe, entirely new.

1. Aulisciis priiinoi^iis, B.

(Plate, Figs. 5, G, 7, and 8.)

Lorica large; edges bevelled; bases marked with four sets of curved and sparsely

punctate lines, two sets of which diverge from the circumference of the large smooth

umbilicus, while the other two sets converge around each of the two large mastoid

processes. Sides smooth, or with distant lines purallel to the base. Diameter from

Yp\„th ( = 2"" ) to yji"^ o^th ( = ()" ) of an Englisli inch." This species occurs in

estuaries, &c. from Massachusetts to the Gulf of Mexico. I found it particularly

abundant at Ballast Point, Tampa Bay, Florida. It occurs in the Hudson

River at West Point, and in the earth of rice fields in Georgia and South Carolina.

This species, when of largest diameter, is usuall}^ of a flattened or discoid Ibrm,

as in Figs. 5 and 6 ; but when smaller, it presents considerable variety in the lenuth

of its sides, sometimes being discoid, as in Fig. 6, and not unlVequently showing

long cylindrical sides marked by numerous distant lines, pai'allel to the base, as in

Fig. 7. Specimens frequently occur in which the sides show two or more cylin-

drical portions differing considerably in diameter, as in Fig. 7. These varieties all

occur together, and pass into each other by such gradations that I am satisfied they

.should all be referred to the same species.

3. Anlisciis piinctatiis, 13.

(Plate, Fig. 9.)

Lorica, as in the preceding species, but having the lines so crowded and so closely

punctate that the plumose arrangement is scarcely .yisible.

' la this paper, the tcnn base is applici] nearly in its geometrical sense to the circular or elliptical ends

of cylindrical forms; to the triangular, quadrangular, or curved cuds of Trk-eralium, Amphitelras, Z^/ijo-

cei-oK, &e. ; and, in the Naviculaceae and allied forms, the term base will be applied to the striated, grooved,

or punctate surfaces on.which the thickened portions usually, but erroneously called, apertures exist. That

the so-called apertures in Kavicida, Piimularia, Staui-oneis, &c. are, in reality, the thickest parts of the

shell, I proved, some time since, by the action of hydrofluoric acid in which these portions are the last

to dissolve. (See SilUman's Journal, 2d series, XI. 349.)

" All dimensions in this paper will be given in thousandths of an English inch, so as to have the same

unit of comparison for all the figures. The small m attached to a number will bo used as a symbol for

TrVijth of an inch, thus: 6"" = jo'j^ths.
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This may prove to be only a variety of the preceding, with which it often occurs

at the above-mentioned localities, but, at present, I think it best to keep them

separate. The sparsely punctate bases of the one, and the closely punctate surface

of the other appear to offer a sufficient distinction between them.

3. Anisscns caelatiig, B.

(Plate, Figs. 3, 4.)

Margin of the bases strongly grooved with unequal lines proceeding from the

circumference towards the centre, but leaving a well-defined cruciform figure, con-

taining on one bar the two processes with sets of converging curves, and on the

other bar two sets of beautifully reticulated and anastomosing lines. Umbilicus

distinct, smooth. Diameter of base xoVo"t^ i^- Found in sand washed from West

India sponge, and in soundings from Mobile Bay.

4:. Anliscus radiatus, B.

(Plate, Fig. 13.)

Lorica small; bases with radiant punctate lines ; umbilicus wanting. Diameter

T'o^o'o*^^
^^ To^oo'^'^- -^ minute species, presenting the characteristic mastoid pro-

cesses of the genus Aiillscus, but having no distinct umbilicus, and only slight indi-

cations of the peculiar curved lines of the preceding species. Found in mud from

New York Harbor, and in the mud of the Hudson River at West Point; also at

Rockaway, Long Island, New York.

IV.

A:\iERicAN Locality of Amphitetras antediluviana, Ehr.

I have published, in the American Journal of Science, notices of American locali-

ties of the beautil'ul species of Mhmia and Bicldnjphia, but I had long sought in

vain for the allied but much rarer form of Amphitetras antediluviana, which has

never hitherto been noticed as an American species. I have at last, however,

detected a few frustules of this species (See Plate, Fig. 21) in soundings from

Edgartown Harbor, Massachusetts, for which I am indebted to A. D. Bache, Esq.,

Superintendent of the Coast Survey. I presume that a careful search among the

parasites upon the Algae in the vicinity of Edgartown would be rewarded by the

discovery of an abundance of specimens of this interesting species.

In company with the a!)ove,*at Edgartown Harbor, and at the outer buoy near

Cape Pogue, were found the following Diatomaceae :

—

Viz : Actinoptychus senarius, Ehr. Ampbora libyca, Ehr.

Biddulphia pulchella, Gray. Gallionella sulcata, Ehr.

Eupodisci with from three to seven feet, and always opaque and white; perhaps new.

Auliscus pruinosug, B. Auliscus punctatus, B.

Navioula ? lyra, Ehr., abundant. Triceratium favus, Ehr., very abundant.

This locality is also remarkable for the abundance of Polytlialamian forms,

among which (besides various species of Textilaria and the common nautiloid

forms) were noticed beautiful species of a Lagena, resembling the L. laevis of Wil-
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liamson,^ and numerous specimens of an Eulosolenia, resembling the E. r/hhnm of

Williamson, which is abundant in a fossil state in the Miocene tertiary of Vir-

ginia, and which appears to be a cosmopolite in the present seas, as I have found

it not only in American soundings, from Massachusetts to the Gulf of Mexico, but

also in muds from the Island of St. Helena, and from Bombay.

No locality on our northern coast has furnished such an abundance of Polytha-

lamian forms as the one at Edgartown; and it is worthy of inquiry whether oceanic

currents, or some peculiarity of the neighboring rocks, can have affected the fauna

of this place.

V.

American Localities of Tetragramma.

In the Berl'm MonatsbericU for May, 1843, Ehrenberg gives the following cha-

racters for the genus Tetrafjramma

:

—
" Genus e familia Bacillariorum, sectione Naviculaceorum. Lorica, simplex

bivalvis silicea, compressa quadrata libera latior quam longa unilocularis, septis in

medio loculo binis medio interruptis ibique dihitis in forman 4 signorum musico-

rum."

He states also that the only species known to him is nearest allied to the Te7-2>

sinoe musica.

The specific characters of the Asiatic species, T. As!a(ica,Ehr., are not given, nor

have I seen any drawing or specimens of it. The generic characters, however, as

above given, agree so well with an American form, that I have no doubt that we

have a species of the genus occurring in considerable abundance upon the North

American coast of the Atlantic.

As the Asiatic species is unknown to me, I shall, for the present, keep our spe-

cies distinct from it, and propose for it the name Tetrarjramma americana, and the

following specific characters :

—

TetragraiiHiia americana, B.

Lorica quadrangular, resembling that of Terjosinoe musica, Ehr., but smaller,

more minutely punctate, and showing on

each side only two of the internal bodies,

resembling notes of music. The end view

shows an undulating outline (see Fig. 1,

A b), with two cross-bars, which separate

the inflated central portion from the nar-

rower three-lobed ends. By comparing the

outline (Fig. 1, A, b) of T. americana with

the accompanying ones (Fig. 2, C d), of

Terpsinoe musica, their chief points of re-

semblance and disagreement wall be seen.

Fig. 1.

Il

N

,

V

' See Annals and Magazine of Natural History, 2cl series (Plate I. Fig. 1), for January, 1848.
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Single frustules of Tetragramma americana were found by me several years ago
in the mud of the Hudson River, in mud from Eockaway, New York, and Charles-

ton, South Carolina ; but I have nowhere found it in such abundance as in the mud
of the St. Sebastian River near St. Augustine, Florida, and at Tampa Bay, Florida.

VI.

. New Species of Diatomaceae,

In this article I present brief descriptions, with figures of a number of American
Diatomaceae, which I sujopose to be hitherto undescribed.

1. Asaiplsora sta«ii'optea*a, B.

(Plate, Figs. 14, 15.)

Elliptical, elongated; margins striated; central portion crossed, as in Stauropfera,

by a broad band. Length, y oVo ^^ ; width at the middle, a little more than xoVo ^-^

of an inch. Found in Algae from Halifax, Nova Scotia.

fS. Climacosphaenia elongata, E.

(Plate, Figs. 10, 11.)

Frustules elongated clavate, rounded at the ends, and having numerous cross-

bars on the minutely striated bases. Striae most distinct near the edges, and
exceedingly delicate in the middle portions of the bases. Pedicels long, branching,

supporting many fan-shaped groups of frustules, as shown in the following wood-cut.

It occurs in great numbers, parasitic upon Algae; from Garden Key (Tortugas),

Florida. Length of frustu.les, y^f g th of an inch.

I have distributed some specimens of this form under the manuscript name of

C. ramosa, B. ; but, as I now believe that branched pedicels may also

belong to other species, I have changed the name, and now rely on
the elongated clavate form of the frustules, and their excessively

minute striations, to distinguish this species from those described by
Ehrenberg and Kiitzing. The striae on the G. elongata can be made
out without much difficulty, near the edges of the shell, but to trace

them completely across the middle regions of the bases requires excel-

lent lenses and careful management of the light. In fact, these lines

are even finer than those upon the Providence Grammatopliora. In our figure 10,

these cross-lines are well represented, although the figure itself almost requires to

be looked at with a magnifying glass, in order to distinguish these lines.

Chaetocei'os Iboreale, B.

(Plate, Figs. 22, 23.)

Body oblong in side view, elliptical when seen endwise. Horns excessively long

(30 to 50 times as long as the body), and armed with numerous minute spines.

Longest diameter of the body li". Shortest diameter S". Length of the horns

IG"". Length of the spines 1"". Habitat, St. George's Bank, Atlantic Ocean.

Ehrenberg describes several recent species of Ghaetoceros, as occurring in the



NEW SPECIES OF DIATOMACEAE. 9

Southern and Antarctic Oceans. Other species are common in Guano, and others

occur as fossils in the "Bermuda Tripoli," and in the infusorial strata at Richmond,

Virginia. The species liere described was found in considerable numbers with

other Diatomaceae in the contents of the stomach of the Bulrijodacti/la (jrandis,

Ayres, a large Holothuridian animal from St. George's Bank, for specimens of which

I am indebted to William 0. Ayres, Esq., of Boston.

It is the first of the genus which has been found as a living species in the north-

ern hemisphere. Its southern congeners abound in a frozen ocean.

Chaetoceros incurvuin, B.

{rLATE, Figs. 30?, 31, 32.)

Bases elliptical ; horns i-ecurvcd, longer than the body. Frustules usually found

united in pairs, with a void space between them. Sometimes a fillet with the

curved horns is found unconnected with the other portions (see Fig. 31).

I have only noticed this curious form in the infusorial strata at Richmond, Vir-

ginia, where it is not rare.

Denticula? laiita, B.

(Plate, Figs. 1, 2.)

Bases elongated, oblong or elliptical, with three to sixteen distant transverse

striae, or bars, which pass on to the sides, where they terminate in an ocellate form.

Sides rectangular, showing near each margin a row of the ocellate ends of the basal

striae or bars. Length, 2'"; width, i"*.

This species forms a large portion of the mass of fossil Diatomaceae at Suisun

Bay, California.

Gallionella crotonensis, B.

(Not figured.)

Frustules minute, about twice longer than broad, united by pairs into long fila-

ments, and showing two sulci or lines of division between the ends of each pair.

Internal portions not constricted. Surface with decussating rows of very minute

granules. Bases of the frustules slightly crenulate. Average length of joints,

J". Diameter, -i-"". to i"".

I should be very reluctant to add another species to this already confused and

imperfectly known genus, if I could satisfactorily refer our species to any of the

described forms. But it is only by overlooking characters which are obvious enough

under good glasses, that I can make it appear to agree with any of the published

descriptions.

It might at first be confounded with either O. decussaia, G. creniduta, or with the

young of O. auriclmlcea, Ehr. ; but, although decussately punctate, it differs from

Q. decussa(a in the extreme delicacy of its granulations ; although crenulate, it is

far less distinctly so than O. cremdata, and from O. aurichalcea, for the young of

which it is usually mistaken ; it differs in the small and nearly uniform size, its

want of internal constrictions, and in its surface appearing distinctly decussately-

punctate under a power which shows scarcely a trace of granulations on the surface

of Q, aurichalcea.

2
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The Oallionella crotonensis constitutes the largest portion of the matter collected by
filters from the Croton water in the city of New York, and thousands of its frus-

tules must be daily swallowed by those who use the unfiltered water. It is so

abundant in the Croton water that it may yet possibly prove of importance as a

means of detecting the fraudulent dilution of various substances. A portion of the

sediment from a suspected liquid could be taken up with a sucking tube, and then

examined with the microscope, when the O. crotonensis, and other characteristic

forms, would easily be recognized. (See Article VII.)

MyalodiiSCEis suMilis, B.

{Plate, Fig. 12.)

Discoid, bases with a broad margin, marked like the engine-turned back of a

watch, with lines of exceeding delicacy, only visible by the highest magnifiers and

careful illumination. Umbilical portion more coarsely granulated, and in size little

less than one-third of the diameter of the base. Diameter from 1". to 3".

Occurs at Halifax, Nova Scotia.

Ehrenberg's species, H. laevis, resembles the M. svhtilis in many respects, but dif-

fers in having a wider margin, covered with much coarser markings. The Halifax

specimens, even of the largest size, are so delicately marked as to form admirable

test objects for the best microscopic objectives. (See page 14.)

MyalodlscHs stelliger, B.

(Not figured.)

Discoid, bases with a broad margin, covered with distinct rectilinear rows of dots,

arranged in sectoral groups, so as to produce a stellate appearance.

Abundant at St. Augustine, Florida.

The markings in this species are quite distinct, and the stellate appearance, re-

sembling that shown by Goscinodiscus suhtilis, will at once distinguish it from all

other species.

IVavicnIata ^rannlata, 6.

(Plate, Fig. 16.)

Bases elliptical, with a smooth longitudinal space reaching from end to end,

exterior to which is a coarsely and irregularly granulated portion, bounded by
marginal rows of dots or granules. Length, 3™. Width, li™.

Habitat, Halifax, Nova Scotia.

Stauroptera ol>long'a, B.

(Plate, Fig. 17.)

Lorica, having the size and markings of Stauroptcra asjpera, Ehr., but having its

bases oblong, with parallel sides and acute angular ends.

Found with S. aspera at Halifax, Nova Scotia. For the purpose of comparison,

a figure of S. aspera, Ehr., is given. (See Plate, Fig. 18.)
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Podocystisii aiuericana, B.

# (Plate, Pig. 38.)

Lorica nearly sessile ; bases obovate, with a longitudinal line through the middle,

and numerous granules arranged in double rows, producing more or less regular

transverse bars. The side view is wedge-shaped. Length, juVijth of an inch,

— 4™.

This very pretty species is not uncommon as a parasite upon filamentous Algae

in Long Island Sound, and at Greenport, New York.

Telragramma amcricana, K- (Seo page 7.)

Toxariuiu undiilatiiiii, B. (See page 15.)

Triccratium setigerum, B.

(Pl.vte, Fig. 24.)

Bases triangular, slightly convex with rounded edges, and bearing three large

obtuse projections, or horns, at the base of each of which is placed a setiform pro-

cess. Sides rectangular or square, separated from the ends by deep constrictions.

The whole surface covered with granules arranged in a decussate manner. Length

from base to base, 6°". Width of sides, 3". to 4".

This very beautiful species occurs at Ballast Point, Tampa Bay, Florida, Avhere

it is not rare. It appears to be allied to the Triceratium spinosum, B., which I

found fossil at Petersburg, Virginia. (See London Pliysiologkal Journal, I. 143.

Zygoceros circinus, B.

(Plate, Figs. 19, 20.)

Bases elliptical, terminating in truncated cones without horns, but having two

Jong, setiform, bent spines. Sides, minutely and decussately punctate. The de-

cussating rows of granules are omitted in the figure.

Fossil at Richmond, Virginia.

Zygoccros ? radiatus, B.

(Plate, Fig. 29.)

Base with an elliptical outline; horns slightly elevated, minutely punctate;

basal surf\xce covered with radiating and dichotomous rows of granules
;
sides not

yet seen. Length of base about 7"". of an inch. Width about 4"".

Although I have only seen a few of the bases of this elegant species, I have lit-

tle doubt "that it is a congener of Zijrjoceros rhombus, Ehr. Its large size and beau-

tiful markings make it a very interesting species. I found it among Algae from

Halifax, Nova Scotia.

VIL

On the Microscopic Forms Found in the Croton Water in New York City.

It has long been known to the New York microscopists, but not to the public

generally, that the Croton water aboiuids in beautiful microscopic organisms, and

particularly in Diatomaceae and Desmidieae. The following list gives the names
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of the species noticed by myself in sediment collected from the Croton water by

means of a filter at the Astor House, in New York city :

—

Amphiprora alata, Ehr.

Amphora oyalis, Ehr.

Cocconema cymbiforme, Ehr.

"
, gibbum, Ehr.

Eunotia arophioxys, Ehr.

" gibba, Ehr.

Gallionella crotonensis, B.
"

aurichalcea, Ehr.

Gomphonema acuminatum, Ehr.
" constrictum, Ehr.

DiATOMACEAE.

Navicula affinis, Ehr.

" cuspidata, Ehr.

" inaequalis, Ehr.

" mesolepta, Ehr.

" (Gyrosigma) hippocampus,

Hass.

" (Gyrosigma) Spencerii, B.

" (Pinnularia) dicephala, Ehr.

" (Pinnularia) elliptica, Ehr.

" (Pinnularia) peregrina.

Stauroneis gracilis, Ehr.

Stephanodiscus Niagarae, Ehr.

Surirella solea, Ehr.

Synedra acus, Ehr.

" capitata, Ehr.

" ulna, Ehr.

" valens, Ehr.

" vitrea. Kg.

Tabellaria flocculosa, Ehr.
"

fenestralis, Ehr.

Ankistrodesmus falcatus.

Closterium lunula.

Monaotinus octonarius, B.
" duodenarius, B.

Pediastrum ellipticum.

"
heptactis.

Cyclops, several species.

Lynceus, several species.

Desmidieae.

Pediastrum Napoleonis.
" pertusum.
" simplex.
"

tetras.

Scenedesmus obliquus.

Infusoria and Crustacea.

Cypris, several species.

Spicules of spongilla.

Scenedesmus obtusns.

" quadricaudatus.

Staurastrum dejectum.
" enorme.
" gracile.

Anguillulae, &c.

viir;

Two New Species of the Genus Peeidinium.

1. Peridinium long^ipes, B.

(Plate, Fig. 35.)

Body triangular, rough ; angles produced into very long ciliated processes, of

which the two frontal ones are longest. Body crossed obliquely by a ciliated

groove. Habitat, St. George's Bank.

This species is distinguished from P. tripos, of Ehrenberg, by its roughly granu-

lated surface, its ciliated processes, and its triangular, not urceolate body.

Many specimens of this fine species were found in the stomach of the Botryo-

dactylis grandis, Ayres, from St. George's Bank.

3. Peridininm depresisunij B.

(Plate, Figs. 33, 34.)

Lorica obliquely depressed, with one large conical posterior process, and two

smaller conical frontal processes; the latter separated by a deep notch. Surface

granular and reticulated.

Habitat with the preceding.

Both of these species of Peridinium were doubtless furnished with a proboscis

when living, and, like the other marine species of this genus, were probably phos-

phorescent.
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The form of our species P. deprcssmn (see Figs. 33, 34) is so analogous to the

embryo of a Nereis, whose curious changes were studied by Loven, that I am in-

duced to copy the figure and description of the latter, as given in Owen's Lectures,

page 147.

He says: "Dr. Loven obtained, in August, from the Baltic Sea, a discoid animal-

cule (as in Fig. 4, e), which rapidly moved by means of two rows

of vibratile ciHro; the principal row being situated upon a project-

ing ring {h) at the margin of the disk. It had a mouth (o) and

an anus (c) at the apex of the cone. The course of the aliment-

ary canal was detected by feeding with indigo. In a short time,

the cone began to elongate and to be divided into segments which

were developed in four parts, the two principal pieces forming half

rings, one on the upper, the other on the lower surface, which

were united by two shorter lateral pieces. Coincident with this

change was the development of a head from the discoid surface

(e), upon which the black ocelli and then two pointed filaments

or antennae (/) (Fig. 4, f) made their appearance. The length of the body and

number of segments increased, the disk and cilia still existing. The disk is after-

wards reduced to an appendage on each side of the head, and finally disappears.

The new rings are added to the front of, and not behind the old ones. The tubular

and setigerous feet are afterwards added."

This account, and particularly the comparison of the above figure with the form

represented in the Plate, Figs. 33, 34, leads me to suspect that at least a portion

of the forms which are now included in the genus Perklinium, may be imperfectly

developed, or embryonic Annelids.

IX.

New Species of tue Genus Cothurnia?

Cotliurnia ? perlepida, B.

(Plate, Fig. 27.)

Apex of the case attenuate, slightly curved ; surface entirely covered with spiral

decussating rows of hexagonal cells; orifice crenulate. Animal unknown.

Habitat, St. George's Bank and New Haven Harbor.

In order to give a name to the beautiful bodies above described, I have referred

them, although with much hesitation, to the genus Cothurnia, to the cases of which

they have much resemblance in shape. I have never found them in materials

which have been acted upon by acids, although noticed prior to the action of the

acid; which fact, added to the great transparency given to them by Canada Balsam,

in which they become almost invisible, leads me to believe that they are mem-

branaceous. Should they prove to be silicious, they might be referred to the genus

Ehizosolenia. I have seen several specimens from St. George's Bank, and also one

from the mud of the harbor of New Haven, Connecticut.
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X.

Ameeican Species of the Genus Monactinus.

The genus Monactinus differs from Pecliastrum of Meyen [Micrasterias of Ehren-

berg), by having but one point or horn, instead of two, to each of the cells com-

posing the circumference. Several forms belonging to this genus occur in the

sediment filtered from the Croton water in New York, and those here described

appear suflQciently constant in character to rank as species. As I cannot satisfac-

torily identify them with foreign species, I have ventured to give them names.

1 . ITIonactinus octouarius, B.

(Plate, Fig. 36.)

Circumference composed of eight cells. Centre void.

Habitat : Croton water, New York city.

3. Monactinus dnodenai'iu§, B.

(Plate, Fig. 37.)

Circumference with twelve cells. Centre with three cells.

Habitat ; Croton Avater, New York.

XI.

On some New Test Objects.

1. Much of the trouble experienced in resolving finely lined objects by oblique

light, arises from the necessity for the lines to occupy certain favorable positions

with regard to the light, which an unpractised observer may find it difficult to

obtain. A test which shall remove this difficulty must be circular, with lines

radiating in all directions, so as to require no displacement in order to get the most

favorable illumination ; for it is obvious that, on such a body, some portion will

always be in the best possible position with regard to the light. A diatomaceous

shell, which has lines thus arranged, and which at the same time presents dots and

lines of sufficient delicacy, is the Hyalodiscus subtilis, B. (Plate, Fig. 12) from Hali-

fax, Nova Scotia. The largest disks are as finely marked as the Greenport Oram-

maiopliora, while the smallest specimens are not easier to resolve than the Oram-

matopliora suhtilissima, B. from Providence, Rhode Island. It is probable that these

Hyalodisci may be found in considerable numbers on our northern coasts, and if so,

they will prove admirable test objects.

2. A test object, which is even more difficult to resolve than either Amici's test

or the Providence GrammatopJiora, is presented by what appears to be a variety of

Ehrenberg's Orammaiophora siricta from Halifax. Lenses which easily resolved

the two tests above mentioned, entirely failed to resolve the Halifax specimens,

which only yielded to some new objectives (J^ths) made by Spencer.

I should here state that, in the spring of 1853, I resolved the Greenport Grain-

matophora unmistakably by a ith of an inch objective made by Spencer, and subse-

quently by a Hh recently made by Powell, of London, for Dr. Vanarsdale of New
York. Mr. Spencer informs me that, since the above observations were made, he

has greatly improved his objectives, so that his iths will readily resolve the Green-

port Grammafopliora

.
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XII.

Marine Diatomaceae of Halifax, Nova Scotia.

As no observations have been recorded upon the marine Diatomaceae of Nova

Scotia, I take pleasure in presenting the following list of species found in mud
washed from Algae from the harbor of Halifax, N. S., viz :

—

Actinoptycbus sonarius, Ebr. Hyalodiscus subtilis, B. Plate, Fig. 12.

Ampbiprora constricta, Elir. Navicula (Gjro.sigma) sigma, Ebr.

Ampbora stauroptera, B. Plate, Figs. 14, 15.
" "

cloDgata, Ebr.

Bacillaria paradoxa, Ebr. (abundant).
" "

forniosa.

Cocconeis scutellum, Ebr. " granulata, B. Plato, Fig. 16.

Coscinodisous (several species). " (Piunularia) clliptica, Ebr.

Dictyocba fibula, Ebr. " "
Ijra, Ebr.

Dictyoeba speculum, Ebr. " "
pcregriua, Ebr.

Diploneis entomon, Ebr. " " (several undetermined species).

Diploneis didyma, Ebr. Rbabdonema arcuatum, Kg.

Gompboneuia minutissima, Ebr. Stauroptera aspcra, Ebr.

Grammatopbora serpentina, Ebr.
" oblonga, B. Plate, Fig. 17.

"
stricta, Ebr. Synedra sigma, Ebr.

XIII.

New Genus of Diatomaceae.

Toxat'iuiu, Bailey.

Lorica very long and slender; bases with an undulating outline, swollen in the

middle, and then contracted into two excessively elongated processes with enlarged

and rounded ends. Sides with nearly straight parallel edges. Bases transversely

striate. The sides show the ends of the basal striae.

Toxariiiiu iinfliilatiim, B.

Plate, Figs. 24, 25.

Sjn. Synedra undulata, B. ms. and specimens.

This interesting species, the only one of its genus now known, was found by me
several years ago, attached in considerable numbers to Sargassum vulgare, in Nar-

ragansett Bay. I distributed specimens under the name of Synedra undulata, B.,

but I now think it should form the type of a new genus, characterized as above.

The length of T. imdvlala is about 35m., its width at the middle of the base is

about hn., and the width of the narrow parts of the base is about Im.

Habitat : Narragausett Bay, R. I., and Pecouic Bay, near Greenport, New York.

At both localities it was found parasitic, like a Synedra upon Sargassum vulgare.

XIV.

I cannot close this paper without expressing my thanks to Mr. J. E. Gavit, of

Albany, the engraver of the Plate. Whatever fiiults the figures may present ore

due to me; for Mr. Gavit has, with untiring patience, industry, and zeal, endeavored

to make the Plate as perfect as possible. The figures 5, 12, 26, and 27, are par-

ticularly beautiful. Figures 10 and 12 really need a magnifier to see their details.
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NOTICE

The systematic exploration of the ancient remains of Wisconsin, of which the

present memoir by Mr. Lapham is the result, was undertaken and accomplished by

him on behalf of the American Antiquarian Society, from whose funds the neces-

sary expenses were provided. Beyond thesfe expenses Mr. Lapham desired and

received no other compensation than the scientific enjoyment which the prosecution

of the work itself afforded him.

It happened that, while these explorations were in progress, contributions from

other persons relating to the earthworks of the same region were proffered to the

Smithsonian Institution, whose publications in that department of American

research already embraced the known antiquities of most other sections of the

United States. On that account it seemed desirable that the two institutions

should co-operate, and that the materials collected should be presented to the

world through the same channel, and in the same style of illustration.

The suggestion was therefore made by the Smithsonian Institution to the Anti-

quarian Society, that, when Mr. Lapham's notes and drawings had been revised

and sanctioned by the latter, the care and cost of printing the report should be

assumed by the Institution. The proposition was readily acceded to, as better

subserving the interests of science, since it would enable the Society to employ its

funds in other researches.

In conformity with this understanding, the memoir, after having been carefully

examined by a Committee of the Antiquarian Society, was submitted to the Smith-

sonian Institution, and accepted for publication.

Owing to the great expense attendant upon the issue of a work containing so

many illustrations, the publication has been somewhat delayed. This has, how-

ever, allowed a number of important additions and corrections to be made—giving

to the work still greater value as an accurate and faithful record of the interesting

earthworks of Wisconsin, which are so soon to be obliterated by the march of

improvement.

Smithsonian Iiistilitlion, June 1, 1865.

Joseph Henry,

Sccretart/ S. I.





THE FACE,

Altuougii the existence of aboriginal earthworks in the Western country has

been known for ahnost a century, no mounds of imitative design intended to

represent animal figures were observed, until a very recent period, when the terri-

tory now constituting the State of Wisconsin jjegan to attract the attention of

emigrants. This was in the year 1836, and I then made known through the

newspapers of the day the fact of the existence of the '' turtle-mound" at Prairie

Village, now Waukesha, and of other animal effigies at various places. Since that

time every opportunity has been embraced to make examinations and surveys of

these highly interesting relics of the past, which have been thus not unfrequcntly

saved from oblivion. In some instances, they were destroyed immediately or

within a few days after my survey.

The American Antiquarian Society having placed at my disposal the means of

paying the actual travelling and other expenses, these investigations were greatly

extended; and the results arc now presented, in the hope that they may have

their use in the settlement of many archa3ological and ethnological questions of

great interest and importance.

But little effort has been made to construct hypotheses in explanation of the

facts observed, or by an extended comparison Avith the results recorded by others,

to arrive at general conclusions. The want of extensive collections of books and

other facilities at the West may long prevent our inquirers, here, from entering

upon such speculations.

My office has been faithfully to fulfil the duties of the survej'or : to examine

and investigate the facts, and to report them as much in detail as may be neces-

sary; leaving it to others with better opportunities, to compare them, and to

establish, in connection with other means of information, such general principles

as may be legitimately deduced.

I. A. Lapham.
Milwaukee, Wis.
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INTRODUCTION.

In the arrangement of my subject, I prefer to make use of the natural features

of the State, rather than the political divisions into counties. At almost every

annual session of the legislature, the boundaries of old counties are chaiiged, and

new ones are established from time to time with the progress of settlement and

improvement; while the natural features, the great valleys or basins and their

dividing ridges, always remain the same. It is also found that this is a more

natural division of the ancient works ; for they lie mostly along the valleys of

streams, or on the borders of the small clear crystal lakes with which the State

abounds. I have also indicated localities by reference to the numbers of the sec-

tions, townships, and ranges, as adopted in the government survey's of the public

lands, rather than to the names of the towns.

It has been a leading object to ascertain whether any order or system can be

detected in the arrangement of the several works. With this view, the exact

relative situation of groups of mounds has been carefully observed and delineated;

and for the purpose of determining whether there existed any general system of

arrangement extending over large districts, the accompanying map (Plate I.) has

been constructed, showing the relative position of all the works of which the pre-

cise location has been ascertained. This map has been carefully reduced from

the public surveys, and exhibits the general features of the State with sufficient

minuteness for the purpose intended.

The first narrative in which any notice of the existence of ancient works in this

State was made public, is that of Major Long's Expedition in 1823 ; from which

the description of those at and near Prairie du Chien is copied in the following

pages. The next is that of the late R. C. Taylor, in Silliman's Journal for 1838,

Vol. XXXIV. Dr. John Locke made accurate measurements of several works be-

tween the Four Lakes and the Blue Mounds, published in his report on the geology

of the Lead Mine District. But the most extended essay is that of Mr. S. Taylor,

relating chiefly to the ancient works at and near Muscoda, on the Wisconsin Rivei*.

The results of these several papers are embodied by Messrs. Squier and Davis in

their "Ancient Monuments of the Mississippi Valley," constituting the first volume

of the " Smithsonian Contributions to Knowledge."

As the district embraced in these researches has but recently been brought into

notice, a short account of its general physical features will not be out of place here,

and will aid in understanding the descriptions which follow.

1



2 INTRODUCTION.

The State of Wisconsin lies between the parallels of 42° 30' and 47° north

latitude, and between 87° and 93° of longitude west from Greenwich; or it extends

from the State of Illinois on the south to Lake Superior on the north, and from

Lake Michigan on the east to the Mississippi and St. Croix rivers on the west.

Its area is about 55,000 square miles. About three-fifths of the State lie in the

basin of the Mississippi ; and the remainder is drained by the streams tributary to

the waters of the Great Lakes—Superior and Michigan. The former portion is

naturally divided into five great valleys, occupied by as many principal streams

—

the St. Croix, Chippewa, Black, Wisconsin, and Kock rivers. The latter may be

divided into three parts—that drained directly into Lake Michigan, the basin of

Green Bay and its tributaries, and that which is drained into Lake Superior.

These several hydrographical basins indicate also the general topography of the

State. The dividing grounds between the basins attain usually but a slight eleva-

tion above the surrounding country; so that it frequently happens that a lake or

marsh is drained in two opposite directions, and the water sent towards the ocean

at widely different points. These water-sheds, or " divides," as they are called,

attain their greatest elevation about the sources of the Montreal Kiver; where

there is found a continuation into Wisconsin of the Porcupine Mountains of the

Lake Superior Mining District. At one point near this place, the ridge is about

],150 feet above Lake Michigan;-^ while at the western boundary of the State it is

diminished to about 500 feet. The region around the source of the Wisconsin

Kiver is a grand summit, from which the rivers flow in every direction like the radii

of a circle. They run into the Mississippi Kiver, Lake Superior, and Green Bay.

The surface of Wisconsin may be characterized as nearly level, or gently

rolling, except along the banks of the Mississippi, and the lower portions of

some of its principal tributaries, where it is more broken, and where steep rocky

cliffs and precipitous hills abound. There are also prominent peaks in this region,

which tower above the general surface, so as to form conspicuous objects in the

landscape; of these the Blue Mounds are the most elevated, being 1,224 feet above

Lake Michigan.

There is a ridge of broken land running from near the peninsula between Lake

Michigan and Green Bay, in a southwesterly direction, through the western parts

of Manitowoc, Sheboygan, Washington, and Waukesha counties, and thence into

Walworth and Rock counties. It is from three to five hundred feet in height,

with an occasional peak of even eight hundred feet above Lake Michigan, and

consists of irregular elevations and depressions throughout its whole course. At

places the depressions are more regular, and from their round form are called "pot-

ash kettles." They are doubtless owing to the decay and gradual washing away

of the soft and easily decomposed limestone by which the ridge is probably under-

laid.

Another prominent feature in the topography of Eastern Wisconsin, is the cliff

or escarpment of limestone resembling the " mountain ridge" of Western New

U. S. Geological Reports.
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York, extending tilong the eastern sliore of Green Bay, and tlience, in the same
general direction, through Brown, Calumet, Fond-du-Lac, and the eastern part of

Dodge counties. It constitutes the clifls along the east side of Lake Winnebago

;

and interrupts the flow of the rivers west of it in their course towards Lake Michigan,

turning them northward into Green Bay. Fi'om its crest another system of rivers

originates, which, running in the same general direction, flow into Lake Michigan.

Immediately west of this bold escarpment commences a remarkable series of ridges,

probably caused by "drift" agencies (whatever they may have been), and of which
some notice will be found in the following pages.^

The moderate elevations, and the gentle declivities of the several valleys, cause

the waters to flow in slow and uniform currents, and to assume, in very numerous
instances, the form of lakes of greater or less extent. It is precisely such localities

that afford the greatest facilities for Indian population. During the hunting sea-'

son, the wild man roams over the vast forests and prairies; but his village is

always established near some lake or gently flowing river, abounding in fish and
wild rice, and affording him a subsistence, either directly or indirectly, by enticing

within his reach innumerable animals that seek their food at the same place.

» See Plate XXXVIII.





CHAPTER I

.

ANCIENT WORKS IN THE VICINITY OP LAKE MICHIGAN.

The most southerly point on the west shore of Lake Michigan where traces of

ancient labor can be found, is about four miles south of the " State line" between

Wisconsin and Illinois. These works are doubtless burial-places, and consist of a

series of round or conical mounds, nine in number, from three to five feet in height,

and about thirty feet in diameter, arranged in a serpentine row along the crest of

a ridge of sand, an ancient lake beach, which extends for many miles along the

lake shore. (See Fig. 1.) We first saw this beach in the road three miles north

of Racine, and traced it at intervals into the State of Illinois. It has an elevation

estimated at fiftj^ feet above the present level of the lake, and at the mounds

affords a good view of the countrv on both sides. It is here about half a mile

Fig. 1.

**^^«»«iiilliiiS^ato
^̂ ^*^^^«^te»^^i$iak

Tl o a d

^'^m?mm^^^^,^^
^yi^yz'\C'yii '1^ /;;v«n\ '/iu>^//„W'r„

MoiinJs on the ancient Lake Beach, four miles south of the State line.

distant from the lake. It consists of sand and gravel, and rests upon a bed of

hard clay. There is no doubt that this ridge extends south to the end of the

lake, and is connected with the remarkable series of ridges described by Prof.

Shepard.^ It is occupied by the main road from Milwaukee to Chicago, and is

frequently so broad on the top as to afford room for buildings.

We saw no other mounds, nor could we hear of any in this vicinity. Some sur-

veys, however, made by Professor Lathrop, indicate that the "turtle" form extends

down Rock River as far as Rockford, or within six miles of the Kishwaukee. Traces

Auicr. Joiirii. of ScIpiicc and Arts, .XXXIY. 134.
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were discovered between this place and the State line. We were told that the row

of mounds found here was straight; but examination shows it to be otherwise.

Their serpentine arrangement is not, however, deemed a matter of much import-

ance ; for where no efforts were made to secure regularity, some such disposition of

the mounds would be quite natural. A few miles south of this place is the town of

Waukegan, which was formerly called Little Fort, in commemoration of the fact

that something once existed there supposed to be the remains of a small fort ; but

whether or not it was the work of the aborigines, is not knowd.

At the city of Kenosha we found, on the ancient sandy beach upon which the

city is partly built, abundant evidence of a former manufactory of arrow-heads

and other articles of flint. Several entire specimens were collected after a little

search, besides numerous fragments that appear to have been spoiled in the process

of chipping them into form. It is not easy to conceive how such work could be

done at all with the scanty tools of the natives ; and we are not surprised to find

that there were many failures, The chips, or small fragments of flint, were very

abundant in numerous places along the sandy ridge, especially near the " Durkee

House," and in the vicinity of the burial-ground immediately south of the city.

Many different kinds of flint, or more properly of chert, appear to have been

wrought at this place, as is showm by the fragments. It is quite probable that

the pebbles or boulders along the lake shore furnished the material employed by

these early manufacturers ; for flint of the same kind may be seen there in abund-

ance. These pebbles are from the corniferous rock of Eaton, and here constitute

a portion of the drift, being associated with the tough blue clay that underlies

the sand, and is the basis of the whole country around. The clay is carried away

by the dashing waves, leaving a beach of clean pebbles, kept constantly smooth

and round by attrition. Numerous fragments of pottery, of the usual form and

composition, were also found on the same sandy places.

No ancient works were noticed along the valley of the Des Plaines' River, which

here lies between Lake Michigan and the Pishtaka River.

Proceeding northward from Kenosha, along the west shore of Lake Michigan,

the next evidences of ancient labor are found at Racine ; showing that, notwith-

standing the great difference between the moral, social, political, and other con-

ditions of the red and white man, they usually fix upon the same points as

favorite places of residence. The map (Plate II.) will convey to the reader a

correct idea of the interesting groups of works at this place. In the examination

of them, and in the preparation of this map, I have been materially assisted by

Dr. P. R. Hoy, of Racine. The works occupy the high ground bordering upon

Root River, from one to two miles from the margin of the lake, and immediately

back of the city limits. They consist mostly of circular burial-mounds, of no great

size or height, with one circular inclosure, and several tapering ridges. There are

also two semicircles opening on the edge of the bluff towards the river. The group

of very numerous and remarkable mounds represented at the lower part of Plate II.

Usually called "Aux Plaiiies."
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was surveyed with some minuteness, with a view to detecting the order of arrange-

ment upon which they were constructed. The result shows very clearly that no

order or system was adopted. Each person buried was placed where chance might

lead the relatives or friends to select the spot. No three mounds could be found

on the same straight line; indeed, it seems as if it were the intention of the

builders to avoid all appearance of regularity. Large mounds are interspersed

with smaller ones, without regard to symmetry or succession.

Dr. Hoy has recently opened one of these mounds, and found in it the skeletons

of seven persons, buried in a sitting posture, and facing the east. (Sec Fig. 2.) The

bones were not accompanied by ornaments or articles of any kind that had resisted

the destructive effects of time. The teeth of the adult skeletons were much worn,

Fig. 2,

Ancient Mound at Racine, examined by Dr. P. R. Hoy.

but sound and firm. It was observed that the muscles of the jaws must have been

unusually large and strong. The bones of the skull, except in one instance (pro-

bably that of a female), Avere found to be remarkably thick and solid. These

skeletons were much decayed, and could not be restored. The mound opened was

seven feet high and fifty feet in diameter, being the largest of the group. A basin-

shaped excavation had been made in the original soil, about eighteen inches deep,

reaching to the gravelly subsoil, upon which the skeletons were placed side by

side, all facing in the same direction. The legs, which had been laid horizontally,

retained their original position; but the skulls and bones of the bodies were huddled

together by the settling upon them of the earth in which they were placed. There

were no indications of fire.

Another mound of smaller dimensions, opened under my inspection, contained

a confused mass of bones, also very much decayed, and resting upon the gravel,

which was here two feet below the original surface. Bones of at least three indi-

viduals were discovered. Their confused condition might be owing to the custom,

still prevalent among the Indians, of placing the bodies of those who die or are

killed away from home, in trees, where they remain until the softer parts are

decayed and gone, when the bones are collected and buried. No ornaments, or

indeed remains of articles of any kind, could be found in this mound ; nor was

here any charcoal, burnt clay, or other indication of fire.

These mounds were made from the surface soil ; and no traces of excavations, or

places whence the materials were taken, could be detected. It is not probable that

the earth was penetrated more than a few inches to obtain the quantity necessary
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to form the mounds, some of wljich are quite small, not more than one or two

feet in height above the original surface of the ground. They are of various

dimensions, from five to fifty feet in diameter, and from one to seven feet in height.

Many of them are now nearly levelled by the plough. They may still, however,

be detected in the cultivated fields by a trifling elevation, or by a slight difference

in the color of the soil. In one case, at least, the plough had turned up the bones

from beneath.

The plank road leading from the city to Rochester and Burlington, on the

Pishtaka River,^ passes near this great group of ancient mounds. Many of them

are on the line of another road, and are levelled from time to time by the in-

habitants in working out their road tax, without regard to the sacred deposits they

contain ; and in a few years, all traces of them will be gone for ever. This spot

was probably the common cemetery for the neighboring tribes, and not their place

of residence. Its situation, on the level ground back from the river and bluff, and

at the head of a deep and narrow ravine, may be adduced as an evidence of this.

The fact that seven bodies were buried in one mound apparently at the same time,

and three or more in another, seems to indicate that many died simultaneously by

some calamity.

Subsequently to my visit to this locality, Dr. Hoy informs me that he " had the

good fortune to obtain two vases of pottery from one of the mounds. They were

in a gravel-pit, two feet and a half below the original surface of the ground, in

immediate contact with the fragments of two skeletons much decayed. One is

made of cream-colored clay and white sand, quite similar in composition to our

pale bricks. It has a nearly uniform thickness of about one-fifth of an inch, and

was originally quite smooth and hard. I have so far restored it as to render it a

good specimen. It would hold about five quarts, being seven inches in diameter

at the mouth, and eleven and a half inches high. The other is of a red, brick

color, about half as large, much thicker and coarser, and crumbled a good deal in

handling. A considerable portion of gravel was used in connection with the clay

in its fabrication."

Dr. Hoy further adds: "Some workmen, in digging a ditch through a peat

swamp, near Racine, found a deposit of disks of hornstone, about thirty in

number. They were immediately on the clay at the bottom of the peat, about two

feet and a half below the surface. Some of the disks were quite regular ; they

vary from half a pound to a pound in weight."

The following account of the ancient works near Racine, furnished by Dr. Hoy,

will be found to contain additional details, with some inferences in regard to their

age, and the character of the people who made them.
" The most numerous and extensive group is situated one mile west of the city.

It embraces sepulchral mounds, all small, from one to eight feet high, unaccom-

panied by circles, effigies, or other earth-works. The city cemetery, just located,

embraces a part of these mounds, which will be preserved, adding not only beauty

but interest to the rural spot.

» Or Fox Elver of the Illinois.
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" On the point of the iiigh bluff marked A on the map (Plate II.) is a mound
six feet high, in connection with an embankment 235 feet long. This embank-
ment is two feet high, and twelve feet wide at the point nearest to the mound, and
tapers gradually to a mere point at its western extremity, near a spring. I am
informed that there were formerly other works connected with this, which have
been obliterated by cultivation and other improvements. (Au enlarged plan of

this interesting group is shown on Plate II.)

"A little further east, on the same side of the river, is a single low mound,
occupying the projecting point of a bluff. Opposite this, on the north bank of the

stream, there is a cluster of mounds crowded into a small space, bounded on the

east by a long mound, and on the west by a 'lizard mound'^ eighty feet long.

" The remaining works, situated on the bluff north of those last named, consist

of three lizards, one oblong and six conical tumuli, and three inclosures. The
two semicircular embankments are situated on an almost inaccessible bluff eighty

feet high. The embankments are slight, not over one foot in elevation, and ten or

twelve feet broad, but perfectly distinct and well defined. There is some evidence

that they formerly constituted graded ways leading to the river. They are tolerably

well situated for works of defence, but, without the addition of palisades, could

afford no protection. The small circle, from its size and position, could scarcely

have been designed for a work of defence. Neither of these has any perceptible

ditch on either side; if one formerly existed, it is now obliterated. The 'lizards'

are much alike, from two to two and a half feet high, and from twelve to fourteen

feet broad at the shoulders, the tail gradually tapering to a point. The longest is

130 feet, and the shortest 80 feet in length.

" In addition to the works represented on Plate II., there is a cluster of eight

mounds, situated on a sandy ridge, three-fourths of a mile further south.

" I opened one of the lizards, but found nothing. We excavated fourteen of the

mounds, some with the greatest possible care ; they are all sepulchral, of a uniform

construction, as represented by Fig. 2. Most of them contained more than one

skeleton; in one instance, we found no less than seven. We could detect no

appearance of stratification, each mound having been built at one time, and not

by successive additions. During these investigations, we obtained sufficient

evidence to warrant me in forming the following conclusions. The bodies were

regularly buried in a sitting or partly kneeling posture, facing the east, with the

legs flexed under them. They were covered with a bark or log roofing, over which
the mound was built. The apparent confusion in which the skeletons are some-

times found, is owing to their falling over at different angles, at the time, perhaps,

of the giving way and caving in of the temporary roofing. It is quite common
to find skeletons before reaching the primitive receptacle or pit. These were

undoubtedly subsequent interments, made by the modern Indians. They are in a

* This appellation is given for convenience to a class of mounds having two projections or legs on

one side near the larger extremity, without pretending that they were actually intended to represent

lizards.
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different state of preservation, and are mostly found in an extended posture. All

the primitive crania were crushed and flattened by the Aveight of the superincum-

bent materials. In two instances, however, I succeeded, by great care and labor,

in restoring these flattened fragments to their original shape. One of them is

represented on Plate LIII. It was found in one of the mounds of the crowded

group on the north side of the river. The two are much alike, and quite different

in several particulars from the various Indian crania that I have examined. The
zygomatic arch has not the same projection, the angle of the cheek-bone is more

obtuse, and the orbits are rather less angular than in the modern Indian. The

heavy, projecting jaw, and the flattened occiput, are quite characteristic of these

ancient mound skulls. Facial angle, 76°. Internal capacity, eighty cubic inches.

"No implements or ornaments were observed in the mounds, excepting in three

instances, in which rude pottery was found. The shape of the pots is precisely

similar to those said to be used by the Burmese for all culinary operations.

They place three stones in a triangle to support the pot in a perpendicular

position.

" The disks of hornstone were obtained while digging a ditch through a peat

swamp one-fourth of a mile south of the mounds represented on the plate. (Plate

II.) About forty were taken out. They were situated immediately on the clay

stratum, underneath the peat, which was two feet thick at this point. A number

of arrow-heads and stone axes have been found in the vicinity.

" In regard to the antiquity of the works at Kacine, it may be stated that,

on the mound from which I obtained the pottery, there was a burr-oak stump

(Quercus macrocarpa) , which contained two hundred and fifty rings; and the tree

was cut ten years since, when the land was first occupied. Near this I excavated

another mound, on the centre of which were the remains of a large stump which

must have been much older. Immediately under the centre of this stump I

obtained the cranium before mentioned. A stump on the long mound at A
(Plate II.) has 310 rings ; and near by are the remains of a large tree, and an oak

stump five feet in diameter. These facts indicate an antiquity of at least a

thousand years.

"In conclusion, I must remark that whatever be the legitimate inference

drawn from similar works and remains in other places, concerning the state of

civilization attained by the mound-builders, the evidence here goes to prove that

they were an extremely barbarous people, in no respect superior to most of the

savage tribes of the modern Indians."

Much care has been taken to present an exact figure of the skull discovered by

Dr. Hoy, which he proposes to contribute to the museum of the Smithsonian

Institution.

Between Racine and Milwaukee we found a single mound, which was six feet

high, and the remains of one or two more about half a mile below the place where

the main road crosses Oak Creek. This mound was more than usually steep on

its sides, and may consequently be supposed to be of recent origin, time not having

levelled it down as much as those of greater antiquity. A mound that had been



ANCIENT WORKS IX THE VICINITY OF LAKE MICHIGAN. H

removed several venvs since, disclosed a niiiiil)er of sk<'Ie(oiis of luiinan beings, and

an earthen cup said to hold ahout a pint.'

• During the investigations of whicli the results arc here given, I was often led to examine places

supposed to be the worlv of the al)origines, but which proved to be attributable to other than artificial

causes. On the northwest quarter of section fifteen, in the town of Lake, three miles south of ;Mil-

waukee, are three elevations, supposed by some tq be artificial. They are composed of gravel and small

boulders, and fragments of limestone ; materials seldom used by the niound-buiklers. They are larger

than any artificial mounds heretofore discovered in this State, though not larger than some in Ohio and

other portions of the West. There arc numerous other swells similar to these in the vicinity, though

not so regularly conical. These undulations of the surface were produced by the same causes that

transported to this region from the north the vast superficial deposits known to geologists under the

name of drift. One mile north of this place we stopped to examine an embankment extending across

• the road, which was at first supposed to be artificial, and to represent the "serpent." (See Fig. 3.)

Ecaver tiara, four miles south from Milwaukee.

It was traced for about 150 feet west of the road, where it gradually disappeared as the sloping ground

became more elevated. Towards the east it gradually enlarged. It was irregularly curved, or serpen-

tine, in its shape. At a short distance to the east it had been worn through by a small stream, but

continued again, until it gradually disappeared as before, on the gently rising ground beyond the creek.

It had evidently once been continuous across the stream, where it was largest and highest. Above the

embankment was a marsh covered with flags {Iris versicolor) and sedges (a species of Carex), where

evidently a pond had once existed. This embankment was the work of the beaver, being the remains

of a "beaver dam." These industrious animals have left as indelible traces of their former existence

here as have the mound-builders. Their works are scattered very extensively over the State, causing,

as in this instance, many of the "cat-holes," or marshy places in the woods. The remains of their

"washes," left on the sloping banks above the dams, have been mistaken for Indian excavations in

search of lead or other ores, &c.

But the most remarkable natural ajipearances we were led to examine were the ridges in a large

natural meadow in the town of Brookficld, Waukesha County, which were supposed to be artificial
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The relative iDOsition and extent of the earthworks in the vicinity of Milwaukee,

will appear on reference to the map, Plate III. They extend from Kinnickinnic

Creek, near the place known as the Indian Fields, to a point six miles above the

city. It Avill be observed that they occupy the high grounds along the margin of

the river and streams, but not on the immediate shore of the lake. Although the

mound-builders often occupied the margin of the smaller lakes in the interior, they

seldom or never selected the immediate shore of Lake Michigan for the site of

their works.

representations of the Massasauga rattle-snake. My attention was first called to them by Mr. M.

Spears, who detected them. They vary from a few inches to two feet in height, above the otherwise

uniformly level surface of the marshy ground ; and in length they vary from ten or fifteen to one

hundred and forty feet. Many of them are obtuse at one end, and tapering and acute at the other,"

as if intended to represent the head and tail of a snake ; others are acute at both extremities. (See

rig. 4.) The accompanying figures show their appearance and relative situation. Some are so

^t ----^
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Serpent-form ridges, Brookfieltl.

arranged that, were they larger and differently situated, we might suppose them portions of a fort, with

a guarded entrance. They are composed of the same black mucky earth that constitutes the surface

soil of the marsh. They have all the same general direction, being parallel, or nearly so, with that

of the marsh. There are great numbers of these ridges, not less, perhaps, than one hundred on this

marsh.

To understand how these ridges were probably formed, we must take into account the soft nature of

the surface soil ; and the fact that, except in the driest jDortion of the year, it is completely saturated

or covered with water. The ice formed on the surface in winter must therefore include a considerable

portion of the soil. During very cold weather, this covering of ice contracts, leaving in the middle of

the marsh numerous irregular cracks, probably assuming the arrangement and directions of these ridges.

As the temperature moderates, the ice expands, closing up the cracks, but moving towards them a

portion of the soil, and leaving a slight elevation. The next winter, the same thing is repeated ; but

the ice being thinner on these slight ridges, it would natura'ly separate where they occur: and thus the

same ridges are enlarged from year to year, until they assume the size and shape now so much resembling

serpents. We afterwards saw similar ridges in several other marshes.
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The banks of rivers appear to have been their favoi'ite localities; and in this

respect they resemble the present Indians, who select sites commanding a view

of the country around them (so as to be able to detect the first approach of an

enemy), anfl near hunting and fishing grounds. They appear also to have had an

eye for the beautiful as well as the useful, in choosing their places of abode.

From the same hills on which are found these mounds, the workmen, in grading

streets, digging foundations for buildings, preparing terraces for gardens, &c., often

disinter the skeleton of an Indian, with its accompanying ornaments, and perhaps

his brass kettle placed at the head. A number of the skulls thus brought to light

were sent to Dr. S. G. Morton, to be used in the preparation of his Crania

Americana.^

The bluffs along the Milwaukee Eiver, on which these works are mostly situated,

have an elevation of from 30 to 100 feet above the water. They are usually quite

steep, though not so much so, except in one or two places, as to be precipitous.

There is evidence, drawn from the presence of deposits of fresh-water shells in

layers of sand and gravel, that the waters of the lake at this place once stood at

a level considerably above their present height ; and at that time much of the site

of the present city was submerged. The bluffs were then washed by the waters

of the bay, and presented steep broken fronts. The banks were gradually under-

mined, and slides of considerable extent occurred precisely as is now seen on the

present margin of the lake. Whether this subsidence was subsequent to the erec-

tion of the mounds, is uncertain, their situation being such as to throw no definite

light upon the subject. There are no works below that level that can lay claim

to great antiquity.

The ancient works about Milwaukee are most numerous at a place near the

small creek called the Kinnickinnic, and on lands known as the Indian Fields.

They are chiefly in section twelve, township six, and range twenty-one, town of

Greenfield. When the country was first settled (in 1836), the place was destitute

of trees, and exhibited signs of recent Indian occupancy and cultivation. The

creek borders it on the south and west, and an extensive swamp on the north and

east, thus separating it from the adjacent country, and rendering it secure from

sudden surprise or attack, without the necessity of extensive works of defence.

It will be observed, as we proceed, that similar circumstances were often taken

advantage of by these careful people.

The fields lie at a considerable elevation above the Ijottom-lands of the creek,

and are much broken and uneven in surface. The soil is loose, sandy, or gravelly,

and could be easily worked by the rude instruments of the aborigines ; which may

have been an inducement for selecting this spot. The subsoil is gravel, to an

unknown depth. The Milwaukee and Janesville plank road passes through the

fields; and the wood land adjoining has been adopted on account of its gravelly

soil, undulating surface, and beautiful forest-trees, as the site of a cemetery for the

city, named appropriately the " Forest Home."

Sec that work, p. 179.
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About fifty circular mounds, and four or five of tlie lizard form, have been

found here. Some of these can yet be traced, though the plough has made sad

havoc with most of them. Two of the latter class were here associated in a

manner not observed elsewhere in the State. (See Fig. 5.) OnS is two hundred

and fifty feet in length. It is not asserted

Fig. 5. that these figures were meant by the builders

to represent an animal of the lizard form, or an

animal at all. Still their great numbers in the

eastern part of the State, and their uniformity

of general outline, show that this peculiarity

of form was not without design. It has been

suggested that they may have been intended

to represent a war-club with points set in, as

is common among some savage tribes ; but the

.

attenuated form of the extremity would seem

to oppose this idea.

As is the case with the works of other forms,
~-^"--^' there are no two precisely alike in their dimen-

sions, or in their direction with reference to the

cardinal points. But it has been observed that the larger extremity, or head,

is usually directed towards the south. They vary in length from one hundred to

four hundred feet. The usual height of the body may be stated at four feet; from

which there is commonly a gradual diminution both in height and width to the

extremity. It is frequently impossible to decide exactly where it terminates.

They are almost always associated with mounds of round or oblong form, usually

having about the same general direction. When they occupy the edge of elevated

ground, the head generally points obliquely towards the low ground; and the

projections or "legs" are on the side towards the ridge. (See Plate V.)

On the land of Mr. Geo. 0. Tiffany, half a mile south of Forest Home Ceme-

tery, is a sort of inclosure opposite some very large springs. (See Plate IV. No 1.)

The walls are about eighteen inches high, and three or four feet wide. It is on a

level flat, from which there is a descent of about eight feet to the springs. The

wall is double, as shown by the figure, the outer one interrupted by two gateways.

There are some irregular excavations within the inclosure. Large trees grow

upon and near the works, constituting a dense forest of thrifty growth. The flat

on which these works are built terminates in the rear by high hills surmounted by

the mounds before described.

There can be no doubt that this wall of earth is the only remaining trace of

some building erected here on account of the copious springs opposite the main open-

ing ; but the nature of the edifice can only be conjectured. Perhaps it may have

consisted of palisades or timbers set in the ground, against which a bank of earth

was erected to secure greater strength and permanency. There is no regular ditch

accompanying the wall, as is found in similar works in New York and elsewhere.

Immediately above these works another was traced, with a ditch very irregular in

its form, direction, and dimensions, which proved to have been the work of the
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beaver. This industrious little animal had here set up a colony, and erected his

works; his "nation" has had its rise, and its decline and fall, since the aboriginal

structures were abandoned.

Further up the creek, on the west side, north of the plank road, and not far

from some very large mounds, are three similar works, except that they are not

on the immediate bank of the creek. Two of them are represented in Fig. G.

The inclosure is about one hundred feet long, and thirty wide, in its greatest

dimensions. The opening at d appears to have been caused by the washing away
of the earth by the rain that fell within the inclosure. The walls were nine feet

wide and one foot high. The small size of these inclosurcs prevents their ranking

with the "works of defence" or other extensive embankments described in the first

and second volumes of the Smithsonian Contributions; and we can only suppose

them to be the remains of ancient buildings, or structures of some kind, needful

in the simple condition of those who erected them.

A few rods east of the cemetery, on the land of Mrs. Hull, may be seen a re-

markable excavation, surrounded in part by the earth thrown from it. (See Plate

IX. Fig. 1.) It has four sloping ways or entrances, one of them very much
elongated ; and the reader will not fail to discover in its general figure that of a

lizard mound reversed. There are other similar excavations to be described here-

after; from some of which, if we could take a cast and reverse it, we should have

an exact representation of a lizard mound.

At Walker's Point were several circular mounds and lizard mounds, now dug

away in the process of grading streets. One of them, exhibited in section, was

ri5i^=^--;-. ,,:,
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Lizard iiiound, Wiilker's Poiut.

examined during the excavation, and found to be composed of whitish clay, of

uniform texture and appearance. The blue, yellow, and red clays, found abund-
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antly in the country, all assume a whitish color upon exposure at the surface ; and

it is, therefore, not difficult to account for the difference in the color of the clay

composing this mound, without resorting to the improbable conjecture that it was

brought from a great distance. The several layers of soil, brown subsoil, and blue

clay, run uninterruptedly under the mound, showing that it was built upon the

natural surface. (See Fig. 7.) No excavation had been made, and no relics of

any kind were found in it. Indeed, the animal-shaped mounds have never been

found productive in ancient relics or works of art. It was probably for purposes

other than the burial of the dead, that these structures were made.

Only one locality has been discovered on the east side of the Milwaukee River

where the mound-builders erected their mysterious works. This was at the inter-

section of Johnson and Main streets, where there were formerly two lizard mounds,

and some others, as represented on Plate V. On one of these is given the dimen-

sions in feet, showing the method usually adopted in surveying these earthworks.

One of the mounds has a slight angle near the extremity of the tail, as represented

in the plate ; but this is not very common. The other figure is of the mor'^e com-

mon form. These figures are in their normal position, being on high ground near

the edge of a hill or bank, their heads towards the south, legs towards the bank,

and their general direction obliquely towards the edge of the bank. A simple oval

mound, and one with arms or wings, are seen near the lizards ; and a^ few rods to

the north was an oval ring, whose diameters were forty-four and thirty-one feet.

The wall was nine feet wide, and only one foot in height.

On the west side of the river, within the limits of the city, were numerous

mounds occupying the several promontories overlooking the city and bay. The

most remarkable group was near the intersection of Walnut with Sixth Street, as

represented on Plate VI. Four different varieties of structures may be seen.

The oblong (a), which is simply a ridge of earth; the lizard (6), an elongated ridge

terminating in a point at one end, and having two projections or legs at the other;

the winged mound (c), being a circular tumulus, with two long, slightly curved

arms or wings; and the anomalous mound [d), differing from the ordinary form by

having the legs on opposite sides, instead of the same side. These works were, in

1836, covered with a dense forest. The oblong, at a in the plan, appears to have

been the "observatory," being in a very conspicuous place, from which may be seen

all the works, while in the opposite direction there is presented a magnificent view

of the valley of the river, and the bay of Lake Michigan, now called Milwaukee

Bay. It is eighty-three feet long, twenty wide, and four in height.

Two of these mounds were opened, but produced nothing beyond the fragment

of a bone, and a slight admixture of carbonaceous matter near the original surface.

They were composed of the same tough, reddish, sandy clay that constitutes the

adjacent soil. There are two lai'ge natural elevations or mounds near these works,

and upon the summit of one was a small "winged mound." The other, though

the largest, was apparently not occupied by the aborigines. In that part of the

city known as Sherman's Addition, we first find mounds of undoubted animal forms.

One of these (Plate IV. Fig. 2) is on ground covered by the corn hills of the pre-

sent race of Indians, who occupied the lands in this vicinity down to a very late
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period. It may be considered as a rude represeutatioii of a woli" or fox guarding

tlie sacred deposits in the large though low mound immediately before it. Both of

these are of so little elevation as to be scarcely observed by the passer by; but

when once attention is arrested, there is no difficulty in tracing their outlines.

The body of the animal is forty-four feet, and the tail sixty-three in length. A
more graceful animal form was found on block No. 30. (See Plate VII. Fig. 2.)

It may be regarded as the representation of an otter. Length of head and neck,

twenty-six feet; body, fifty feet; tail, seventy feet. Its direction is a little south

of west.

Whatever may be said in regard to the mounds which I have denominated

" lizards," there can be no doubt that they do, and were intended to represent the

forms of animals. But Avhat shall Ave say of the next figure (Plate VII. Fig. 3),

with its long, slightly curved arms ? If, like some others hereafter described, it

had a beak, it would be considered a representation of one of the feathered tribe

;

or, if it had legs as well as a body, it might be deemed a rude imitation of the

human form. We may suppose that in the lapse of ages these works have been

more or less modified by natural causes, and also that portions were constructed

of diJlTerent and more perishable materials, now entirely gone. This figure points

almost directly south. It is thirty-four feet long, the arms being sixty feet. It

was surveyed by me a number of years since, and was almost immediately after-

wards removed to prepare the foundation of a house. How many more of these

interesting structures have been lost to the antiquary, by being destroyed before a

plan and record of them were made, it is impossible to determine ; but their

number must be very great.

Proceeding up the I'iver, we find the next works on the school section, between

the plank road from Milwaukee to Humboldt and the river. (See Plate VII. No.

4.) They consist of three lizard mounds, and four of the oblong form, occupying

a high level plateau completely covered with the original forest trees.

We next find, on sections twenty-nine and thirty, in township eight, and range

twenty-two, on the west side of the river, at a place usually known as the Indian

Prairie, about five miles north of the city of Milwaukee, a very interesting system

or group of works. They are situated on a beautiful level plain, elevated about

thirty feet above the river, which runs along the eastern border. The bank of the

river is nearly perpendicular, forming a safe protection against attack from that

direction. It may be seen by the map presented (Plate VIII.), that these works

are further protected on the north and south by deep ravines. The works are all

included within these natural defences. Whether they were ever protected on the

west seems doubtful. No traces of embankment or ditch could be found, nor any

indication of other modes of defence usually adopted by uncivilized nations. There

may have been defences of wood, long since decayed.

There are two principal mounds situated near the middle of this space. They

are both fifty-three feet in diameter at the base, where they almost touch each

other, and eight feet high. The southern one has a level area of twenty-five feet

diameter at the top.

3
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It often occurs in a group of works like this, that one mound is erected on the

highest position, from the top of which the whole may be seen. These may be

called the " Observatories," a name that in this case belongs to the mound with the

level area. It may also have been the place of sacrifice or altar-mound ; but of

this we can only judge from the analogy in form and position to similar works

which elsewhere were undoubtedly used for that purpose. Surrounding these are

numerous tumuli of a circular form, the 'exact relative positions of which were

ascertained 'by survey, and represented on the map. No definite system or order

of arrangement was observed, as will be evident on inspection.

These tumuli are from two to four feet high, and from ten to fifty-four feet in

diameter at the base; many of them being unusually broad in proportion to their

height. None are so high and prominent as the two first mentioned. The two

mounds in the form of a cross at the southern extremity of this group will at once

attract the attention of the reader. An enlarged plan is given of one, with its

dimensions. The head of the cross is level on the top and rectangular. This

form of mound is frequently found in Wisconsin.

But what marks this locality as one of peculiar interest, is the discovery of five

works of excavation, of regular form, being the reverse of the usual works. In-

stead ^of an embankment of earth thrown up, we have here a cavity in the ground.

Four of the excavations lie in a southwest direction from the two larger central

mounds. In ajDproaching the former from the latter, a small trail or path is dis-

covered, which gradually becomes larger and deeper, until it leads into a sunken

area surrounded by embankments, composed probably of the earth thrown out of

the excavation. Upon looking back, it is perceived that this pathway goes directly

to the mounds. These excavations are shown on an enlarged scale on Plate IX.

Figures 2 and 3. There are usually three curved entrances to each excavation, as

shown in the figures.

The other excavation is similar to these, except that it lacks the long guarded

way or approach, leading towards a mound ; though the principal openings are

towards the " Observatories." (Plate IX. Fig. 4.) It is quite probable that the

bottom of these pits was once level, and that the sides were perpendicular, or nearly

so ; but now they have a gentle slope, and the bottom is concave, as shown by the

sections. (Plate IX. Figs. 2 and 4.) With our present limited knowledge of the

habits of the people who constructed these works, it would perhaps be idle to

attempt to conjecture for what purposes the excavations were made. What
structures of wood may have been connected with them is of course unknown.

All traces of so perishable a material would long since have entirely disappeared.

The earth thrown from one of these excavations encroaches slightly upon the

path leading to another, thus indicating (unless this circumstance has been caused

by rains), that they were made at different times. Indeed, it is hardly to be sup-

posed that any extensive system of works was ever planned out by the aborigines,

and built up at one time. Those we find were doubtless the results of successive

efforts, perhaps by separate and distinct generations, and even in some instances

by distinct tribes.

We observed four small circular inclosures, about thirty feet in diameter, the
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ridge having no great breadth or elevation. One circle surrounded a cavity two

feet deep, in which was growing a group of basswood-trees {Tilia americana) of

large size. There are at this locality two crosses, two oblong and twenty-two cir-

cular mounds, and five excavations.

Although this spot has long since ceased to be the residence of an Indian popu-

lation, yet it is annually visited by a few families, and numerous traces of their

presence are still visible. Many of the mounds have been opened for the burial of

the remains of Indians recently deceased ; and we saw on one mound tliree graves

but lately formed. They were secured from the ravages of the wolves and other

animals, by logs of wood held in their places by four stakes, in the manner repre-

sented on Plate VIII. Only one kind of wood is used on the same grave, there

being no mixture of different trees on any. One grave was covered with logs of

iron-wood {Ostrya virginica), the other tw^o with those of oak; even the stakes are

of the same wood as the logs. These logs were from four to six inches in diameter,

and four and a half feet long. The grounds in the neighborhood, and for some

distance north and south of the ravines forming the boundaries of the more

ancient works, are covered with those common mammillary elevations known as

" Indian corn-hills." They are without order of arrangement, being scattered over

the surface with the utmost irregularity. That these hillocks were formed in

the manner indicated by their name, is inferred from the present custom of the

Indians. The corn is planted in the same spot each successive year, and the soil

is gradually brought up to the size of a little hill by the annual additions. This

is the work of the women.

At the southern extremity of these remains, another evidence of former cultiva-

tion occurs, consisting of low, broad, parallel ridges, as if corn had been planted in

drills. They average four feet in width, twenty-five of them having been counted

in the space of a hundred feet ; and the depth of the walk between them is about

six inches. These appearances, which are here denominated " ancient garden-

beds," indicate an earlier and more perfect system of cultivation than that

which now prevails ; for the present Indians do not appear to possess the ideas

of taste and order necessary to enable them to arrange objects in consecutive rows.

Traces of this kind of cultivation, though not very abundant, are found in several

other parts of the State.

But, however ancient these garden-beds may be, they were not made until long

after the erection of the earthworks; for, as will be seen (Plate VIII.), they

extend across them in the same manner as they do the adjoining grounds. Hence

it is evident that this cultivation was not until after the mounds had lost their

sacred character in the eyes of the occupants of the soil ; for it can hardly be

supposed that works executed with so much care would be thus desecrated by

their builders. The original inhabitants must therefore have been succeeded at

an early period by probably another race, and the labors of the white man have

consequently not alone tended to obliterate these vestiges of an ancient people.

We have thus traced four probable epochs in the history of this interesting

locality. 1st. The period of the mound-builders, who, perhaps, selected it on

account of its naturally secure position. 2d. That of the "garden-bed" culti-
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vators. 3d. That of occupancy by the modern race of Indians. 4tb. The present

period, when their descendants continue to visit it, and to bring hither the remains

of their departed friends.

A few circular mounds, but no other works, are found near Saukville, on the

Milwaukee River, in Ozaukee County. At this place was discovered one of

the most regular and best finished stone axes that we have obtained. A little

further west, on the road to Newburgh, is a group of oblong embankments, occu-

pying the 'end and flanks of a ridge, as represented on Plate X. Here is a mound

established, as is usual, on the highest point ; and if the forest were removed, it

would command a very extensive view of the surrounding country. Whether the

peculiar arrangement of these oblong elevations is the result of design or accident,

is not easily determined. There can be little doubt that the place was a station

for a look-out, or post of a sentinel, whose duty it might be to give notice of the

approach of an enemy, or perhaps to detect the presence of game in the country.

The earthworks are not of such magnitude, nor are they so arranged, as to justify

the conclusion that they constituted a work of defence ; and they may be only

receptacles of the last remains of some distinguished persons.

On the south side of the Milwaukee River, in the town of Trenton, are several

groups of works not visited by me. One of them, surveyed by my friend, Mr. L.

L. Sweet, is represented on Plate X., and, as described by him, consists of a turtle,

two crosses, two club-shaped, three oblong, and five conical mounds. They are

situated on lots numbered six and seven, of section eighteen, in township eleven, and

range twenty. "I carefully noted," says Mr. Sweet, "the dimensions, &c., of the

most important of these mounds, and send you the result. The largest cruciform

figure is one hundred and eighty-five feet in length of trunk ; the head, twenty-

four feet long ; the arms, seventy-two feet each ; the height at the head, three

feet ten inches ; at the centre, four feet six inches. Uniform width of the head

at the base, twenty-eight feet. The shaft gradually diminished in height and width

to a point at the end. The appearance is that of a cross sunk in light earth, in

which the lower extremity is still buried beneath the surface. I was forcibly

struck with the fact that the arms were of exactly equal length, and at right angles

to the trunk. I felt and said. Here is order and design; but what that design

is, we probably never shall know. Is it possible that the people who constructed

these works found their way to this continent after the Christian Era ? Perhaps

not
;
yet curiosity will make the inquiry. Two round mounds near the foot of

this cross are each three feet high, and twenty and twenty-two feet in diameter at

the base. The oblong bears N. 22° E., and is sixty-eight feet long, twenty-two

wide, and four feet five inches high ; the ends are square."

" The smaller cross is one hundred and sixty feet long ; the head, twenty-two

feet ; the arms, each fifty-one feet ; the height two feet eight inches. It terminates

in a point, and resembles the large one in every respect. The body of the "turtle"

is twenty-two feet long, and fifteen feet wide; the head, four feet long; the height

three feet eight inches. It has but three legs, one of which seems to have been

left unfinished or destroyed. The head is towards the river. There are some other

small mounds in the vicinity, not represented on the plate. The ground on which
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these works arc situated has a gentle inclination towards the rivei', the banks of

which arc about three and a half feet high ; the water has but a moderate current.

The soil is composed of a dark sand, with a slight admixture of loam."

I am further indebted to Mr. Sweet for a survey and brief notice of the group

of works on section thirty-one, township twelve, range twenty, represented on Plate

XI. They consist mostly of ridges of earth from three to four feet high, and from

twelve to fifteen feet wide at the base, and are of various lengths. They are sup-

posed to have been originally square at the ends, but now are rounded by the eflects

of rain, &c. One mound, one hundred and thirty-two feet in length, is shaped like

a war-club. "It has been asserted," says Mr. Sweet, "that this was a regular fort,

being an inclosure ; but on a careful examination, I find it is not so. The long

mound (thirty-two rods in length) with another at right angles to it, upon a hasty

examination, might suggest that idea; but the full survey shows that the conclusion

Avould be a wrong one. The land here and for some distance around is level, the

soil sandy, lightly timbered with iron-wood [Ostrya virginica) and sugar maple,

with no large trees. There are no streams of water within half a mile of these

mounds." The last mentioned circumstance is rather unusual.

There are said to be other localities still further up the Milwaukee River; but

their exact situation could not be ascertained, nor could I obtain any reliable

account of their character and extent.

Proceeding northward, in the vicinity of the west shore of Lake Michigan, we
find the next ancient works on the Sheboygan River.

Plate XII. shows the general character of a very interesting group at the country

residence of Dr. J. F. Seely, on a prominent point of land on the north side of the

river, three miles above its mouth. They are in the northeast quarter of section

twenty-eight, in township fifteen, and range twenty-two. The mounds are mostly

of the kind called " lizards," though presenting some remarkable variations from

the usual type of the species, as a naturalist would say. In one the tail is crooked,

with a double curve of serpentine form ; in another it makes a considerable angle

with the body; and a third has the front leg or projection extended forward. Two
of the mounds are apparently of the same general character, except that they have

two gradually tapering extensions or tails, projecting in opposite directions, as will

be seen by reference to the plate. At the Doctor's house is a work consisting of

three nearly parallel ridges, united at the southern extremity, not far from the edge

of the steep hill on which the preceding works are situated. They are about two

hundred feet in length, but have only a slight breadth and elevation.

This promontory resembles in its general form the fortified hills so often found

in Northern Ohio and in New York; but, after a careful search, no trace could be

found of a wall extending across from one hill to the other. The occupants pro-

bably relied for defence upon the natural security of the position, as in numerous

other instances in Wisconsin.

Other works are known to exist towards the head of this fine stream.

With the exception of a few small mounds near the village of Manitowoc, we

have now described all the ancient works in the vicinity of the " Great Lake."

The last named are situated on the northeast quarter of township nineteen, half a
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mile northwest of the village. One of them was penetrated to some depth below

the original surface, but not the least trace of any deposit could be detected. Pits

had been dug in several other mounds, and, so far as we could learn, uniformly

with the same negative results. The soil here is sandy, and the materials of the

mounds consist of sand, with spots of darker color or mould, as if portions of the

surface soil were mixed with the sand. There are eight mounds, situated on a

level plain elevated about sixty feet above the river, to which there is a very steep

descent. They are not exactly round, but of an oval form : the longest diameter

lying in a north and south direction, or -at right angles with the steep bank.

The following notice of the works near Manitowoc^ is from a letter written by

Mr. Charles Musson of that place. " There are some mounds and embankments,

or breastworks (or what seem to have been used for that purpose), found about

half a mile northwest from the town, on a high, level, and dry piece of ground of

considerable extent. These embankments now rise to the height of about four

feet ; their breadth at the base being from ten to twelve feet. In one place there

are two, ranging north and south, parallel to each other; one about thirty rods,

the other forty rods long, and seventy rods apart. They present every appearance

of having been works of defence for two contending parties. In the vicinity of the

breastworks, between and to the south of them, are about twelve mounds, varying

in size ; some are as large as fifteen feet in diameter at the base, and eight feet in

height. Some of these have been opened, and, I think, in one bones were found;

but nothing certain can now be known. It seems highly probable that this might

have been a battle ground, and these mounds the burial-places of the slain. The

suggestion is not the less probable from the fact of there not being anything in

them which can be recognized as human remains. For it is certain, from the size of

the trees now growing on the apparent fortifications, that they must have been

erected centuries ago ; some are pine trees four feet in diameter."

These works are supposed to be the northern limit of ancient monuments on or

near the lake shore.

^ Represented on Plate XXXII. No. 3.



CHAPTER II.

ANCIENT WORKS IN THE BASIN OF THE TISHTAKA. RIVER.

This stream is usually called Fox River; but, to distinguish it from the numerous

other rivers of the same name, it is necessary to call it the Fox River^ of the

Illinois. It originates in the northeastern part of Waukesha County, and runs in

a southerly direction through the western part of Racine and Kenosha counties

into Illinois. It thence passes by way of the Illinois River into the Mississippi.

Within the State of Wisconsin its basin covers an area of nine hundred and forty-

five square miles.

The ancient works in the valley of the Pishtaka extend as far down as to the

place where Major Long and his party crossed it, a little north of west from Chicago.

"At this point," says the narrator, "the river has a fine gravelly bottom, and was

very easily forded. On the west side we reached a beautiful but small prairie,

situated on a high bank, which approaches within two hundred and fifty yards of

the edge of the water ; and upon this prairie we discovered a number of mounds,

which appear to have been arranged with a certain degree of regularity. Of these

mounds we counted twenty-seven. They vary from one to four feet and a half in

height, and from fifteen to twenty-five in length ; their breadth is not proportioned

to their length, as it seldom exceeds six or eight feet. They are placed at unequal

distances, which average about twenty yards, and are chiefly upon the brow of the

hill ; but some of them stand at a greater distance back. Their form appears to

have been originally oval ; and the slight depression in the ground observed some-

times on both sides of the mound, seems to indicate that it has been raised by

means of the earth collected in its immediate vicinity. Of their artificial nature

no doubt could be entertained.""

About a dozen localities are known along this stream and its branches, within the

limits of Wisconsin, at which mounds have been erected by tlie ancient occupants

of the country. Near the southern boundary of the State are a few works, as on

the northwest side of Silver Lake, in the town of Salem (section eight, township

one, range twenty), where there are some burial mounds; and a little north of the

road (southwest quarter of southeast quarter of section five, township one, range

twenty) are two oblong mounds, which, from their position, are supposed to be

» It is said that the Indians called all rivers with numerous short bends by this name, from the

resemblance of their course to that of a fox when pursued.

» Narrative of an Expedition to the Source of the St. Peter's River, &c., 1. 176. Philadelphia, 1824.
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"look-out" stations. They are situated near some quite remarkable bluffs of lime-

stone gravel, and command an extensive view of the valley towards the south,

with its beautiful lake and ancient remains.

Mound Prairie, in the western part of Wheatland (township one, range nineteen),

is a small and beautiful prairie lying between two fine groups of lakes ; and is so

named from some artificial works near the centre of the prairie. We found six

or eight circular mounds, and one that appeared to have been a " turtle." They

were nearly destroyed by the plough.

Near the village of Geneva (section thirty-five, township one, range seventeen),

there were two turtle mounds, and several of the ordinary circular or conical form.

They are situated near the lake with their heads towards the water. A road passes

directly over them, and they are now (1850) nearly destroyed. Further search

would probably reveal the localities of other works about these lakes.

Five miles south of Burlington (on the northwest quarter of section twenty-six,

township two, range nineteen), is a solitary animal mound, with curved tail, and

enlarged at the extremity, as shown in the figure. (Plate XIII. No. 1.) It is situated

on a gently sloping hill side, and the road passes directly over it. It is a very

unusual circumstance to find such a mound disconnected from other works ; but we

could not learn that any others existed in the vicinity.

On the east bank of the river, opposite the village of Burlington, is a series of

mounds arranged in an. irregular row along the margin of the stream. (See Plate

XIII. No. 2.) The largest of the series, near the middle, is ten feet high, and fifty

feet in diameter at the base. It is connected with the next by an embankment, a

circumstance observed in several other cases. At the north or upper end of the

series, are four oblong mounds ; one with a divided extremity, or horns, as shown

in the drawing. Eleven conical tumuli may yet be traced ; and some others, it is

said, have been removed. Persons of lively imagination might suppose this series

to represent a serpent, with mouth open, in the act of swallowing its prey ; the

series forming a sort of serpentine row.

A little west of the village is a small inclosure of oval form, the embankment

having but a slight elevation. It may have been the place of a mud-house, or some

structure the decay of which has left only this evidence of its former existence.

There are said to be others similar to it in the vicinity. A stone axe and a flint

arrow-point were obtained here.

On the west side of Wind Lake (northeast quarter of section eight, township

four, range twenty), we discovered five conical mounds, but no other works in their

vicinity. Also on the west side of Muskego Lake (east half of northeast quarter

of section sixteen, township five, range twenty), is a group of works represented

in Plate XIV. No. 1. They consist of two parallel ridges at the extremity of a

small promontory nearly surrounded by marshy grounds, and a ridge and some

circular mounds on another point of land opposite. There is a remarkable excava-

tion in the bank here, which is doubtless the work of art; but its origin and the

purpose for which it was made can now only be a subject of conjecture.

These parallel ridges have been represented as the remains of a fort or fortified

promontory ; but a glance at the plate will show that no such object could have
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been the motive of their construction. Instead of extending across the neck of the

peninsula, as in the "fortified hills," and thus defending the approach to the posi-

tion, they occupy a place near the extremity of the high land.

Proceeding up the valley of the river from Burlington, there are no remains for

a distance of twelve miles. We then find those represented on Plate XV. By
invitation, we took up our quarters at the house of Mr. Isaac Bailey, where it was

once proposed to build a village or city, to be called " Crawfordsville." The city

was never built, and the name is only remembered by a few of the oldest inhabit-

ants. This is the place mentioned by Mr. R. C. Taylor^ as stated in the western

papers to contain a group of mounds resembling lizards, alligators, and flying

dragons.

On Plate XVI., I have endeavored to represent these monsters as they appear

upon careful survey and plotting. They occujjy ground sloping gently towards the

river at the north and northwest, their heads pointing up hill, and their general

course southwesterly. The winged mounds or dragons (three in number) appear

to lead the flight or march of the other animals, and to be heralded by a host of

simple oblong figures, extending nearly half a mile in the same direction. An
enlarged view of one of the winged mounds is shown on Plate XVII. No. 1

;

and the group of oblong mounds, forming the " advance guard," is shown on Plate

XIV. No. 2.

The main figure in the general group is shown on an enlarged scale (Plate XVII.

No. 2), and is two hundred and eighty-six feet in length. This and the one

immediately preceding it are good representatives of the kind called lizards; while

the two exterior figures, having four projections or feet, are always called turtles

by the most casual observer. One at the right appears to have been intended for

a lizard, but is without the tail. These are from two to six feet in height.

A little north of the mounds represented on Plate XVI. is a very large one, ten

feet in perpendicular height, and eighty feet in diameter at the base. Its situation

is such as to command a view of the valley for two or three miles both above and

below. It had been opened prior to our visit, but without important results. It

has an appendage consisting of a slight ridge of earth, sixty feet long, extending

from its base in a northeasterly direction. Immediately north of it is an excava-

tion from one to two feet in depth. The earth taken from this excavation, how-

ever, would make but a small part of the large mound. South of these the ground

continues to rise to a high ridge, occupied by the roads, as shown on the map,

Plate XV.
As seen by the plate, many of these mounds are in a grove of timber, and

have not been disturbed by cultivation. It is very much to be hoped that the

good taste of the present intelligent proprietor will induce him to preserve them

from destruction. This locality was doubtless one of much importance to the

original inhabitants. It is protected on three sides by the marshy grounds along

the margin of the river: and on the heights in the rear are several mounds, indicat-

Silliman's Amer. Journal of Science and Art, Isl series, XXXIY. 95.
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ing that outposts may have been guarded, so as to give warning of the first approach

of an enemy.

It has been observed that among the figures represented on Plate XVI. is a lizard

without a tail ; and we found, on the high ground immediately south of the little

village of Big Bend, two, which may be considered as turtles, with a similar defi-

ciency. (Plate XVII. No. 3.) They closely resemble the forms described by Mr.

S. Taylor.^

One of these (on the east side of the river) is apparently a group of two large

and four small mounds united into one (Plate XVII. No. 4) ; or we may suppose

the two largest united by a ridge, and the four smaller ones placed adjoining them.

In each of these figures one end is larger than the other; thus indicating which

was the head of the turtle. One is sixty-five feet long, and sixty-seven feet broad,

measured from the extremities of the anterior projections; the other is one hundred

and four feet long, and eighty-two feet broad. One, it will be observed, lies nearly

north and south, and the other nearly east and west. The most southerly is

the largest. May they not have been the depositories of the remains of some dis-

tinguished family, consisting of the man, his wife, and four children? We may
suppose that each had a mound erected suitable in its dimensions and relative

position to the dignity of the person. Thus, the father would occupy the largest,

and the children the smallest of the group.

The four mounds on the border of the prairie at the south part of Plate XV.
may originally have been of imitative forms, but they are now much obliterated.

From these the observer commands a distant view towards the south and south-

west. In digging the well near by, sticks, and logs of cedar, or tamarack wood,

were found at the depth of nineteen feet below the surface.

Waukesha is the next place which seems to have been occupied by the ancient

inhabitants. It was formerly known as Prairie Village or Prairieville ; and being

on the main road west from Milwaukee, its mounds were early brought into notice.

Their general distribution and relative situation, as well as the topographical features

of the locality, will be found represented on Plate XVIII. It will be noticed that

they occupy three different levels : those in the lower part of the village, mostly

conical, are on the lowest ground ; while those in the upper part are on what

may be called the second bank ; and the others are on the highlands east and

south of the village.

Plate XIX. represents a group of works surveyed in 1836, with the assistance of

Mr. Wm. T. CuUey. At that time the log-house near these mounds was the

only evidence of civilization in the place ; and the works were uninjured by the

white man, except that the large mound was made use of for a root-house, or

potato-hole. The turtle-mound was then a conspicuous object ; and such was its

resemblance to that animal, that it was pronounced a good representation by all

who saw it. The mere outline of the ground plan, as represented in the plate,

fails to convey an adequate idea of this resemblance. But it is better to give the

' Sill. Journ., XLIV. 28, Plate v. Pig. 6 ;
quoted by Squier and Davis, Smiths. Contrib., I. 130,

Plate xliii. Fig. 5.
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outline correctly, than to attempt a delineation of what may be supposed to have

been intended by the builders.

On this mound was, at that time, a recent grave, protected by pickets driven on

opposite sides, so as to cross at the top, as represented on the plate. The Indians

had but recently left the place, and the trail leading from the river to their wig-

wams ran directly over two of the mounds. This turtle was then a very fine

specimen of the ancient art of mound-building, with its graceful curves, the feet

projecting back and forward, and the tail, with its gradual slope, so acutely pointed

that it was impossible to ascertain precisely where it terminated. The body was

fifty-six feet in length, and the tail two hundred and fifty ; the height six feet.

The ground occupied by this group of works is now covered with buildings. A
dwelling-house stands upon the body of the turtle, and a Catholic church is built

upon the tail.

Another turtle, represented on the same plate, was found on the college grounds,

and differs from the other in being concave on the back, as shown by the section.

It is also less symmetrical.

Plate XX. represents a group of structures occupying the very high hill a little

east of the town. It consists of two round, four oblong, one turtle, and one bird-

shaped mound. Of the last an enlarged view is presented on Plate XXII. No. 1,

with its dimensions. Its position is peculiar, on a steep hill-side, with its head

downwards. The general outline of the figure, and the shape of the head and

beak, leave no doubt that a bird was intended to be represented ; but whether

an eagle, a hawk, or any particular bird, must be left entirely to conjecture. It

will be observed that this bird is but a modification of other forms represented on

the same plate (Plate XXII. Nos. 2 and 3) ; a slight curvature of the wings, and

the addition of a beak, being the only difference : and this gradual passage of one

kind of mound into another is often noticeable, as we shall have occasion to show

elsewhere.

The very fine group, half a mile south of the town (Plate XXL), fortunately is

upon the grounds of Carroll College ; and we may, therefore, hope it will be for

ever preserved as a record of the past. These mounds form a quasi inclosure, and

hence, like many other groups of works, have been, by casual observers, called a

fort. If we were not well acquainted with works of defence in Ohio and elsewhere,

which show that the mound-builders were considerably advanced in military arts,

we might suppose this was intended for a rude fortification ; but we can only regard

it as an accidental arrangement, and not designed for any such purpose.

Much of the ground about Waukesha was, in 1836, covered with " Indian corn-

hills," or remains of their recent cultui'e of maize. In this locality, as at numerous

others, the mounds occupy the highest ground and the points of hills and other

places, whence the most extensive view, both above and below, can be obtained.

The town of Waukesha stands on a slightly undulating plain, surrounded by hills,

forming a fine amphitheatre, which, in ancient times, was doubtless crowded, as it

is now, with a numerous population.

The mound marked a on the map (Plate XVIII.) was selected for examination

;

much of the earth having been removed by the town authorities, so as materially
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to lessen the labor. At about twO feet above the original surface of the ground,

the top of a circular wall or pile of stone, about nine feet in diameter, was dis-

covered. It was composed of loose fragments of white limestone, which exhibited

evidence of long contact with the earth, by their decayed and softened exterior.

The wall was interrupted on the west side. (See Section, Plate XVIII.)

We commenced the exploration by opening a trench three feet wide, beginning

on the east side of the original mound, deep enough to reach through the black

and mottled eai'th of which the mound was composed, and to the surface of the yel-

lowish clay subsoil. Continuing this trench towards the centre, we passed the loose

stone wall, and found the black earth suddenly extending down about two feet

below the natural surface of the ground, and reaching the gravel below the yellow

clay. Upon this gravel, two feet below the original surface, directly under the

centre of the mound, and surrounded by the circular heap of stone, was found a

human skeleton, lying on its back, with the head towards the west. Stones had

also been placed at the sides and over the body, forming a rude sort of coffin. The
bones were very much decayed, and only fragments could be obtained. The plates

of the skull were too far gone to be restored.

In the left hand was a pipe of baked clay or pottery, ornamented with holes

around the bowl, and also a quantity of red paint. In the right hand was a

smaller pipe, cut from a soft kind of stone. They are both very small, and appear

to have been articles of fancy, rather than use. At the head were found many
fragments of pottery which had been crushed by the weight of the earth ; these

fragments were originally portions of two vessels, which had the form represented

in Fig. 8. They are of the same coarse and rude materials as the fragments

so frequently found on and near the surface in many localities

throughout the State. The earth immediately over the skeleton

was hard and black, indicating the action of fire, though no other

evidence of this was discovered. Fragments of fresh-water shells

(of the genus JJnio^) were found with the fragments of pottery.

No wood was found, nor were any vacant places noticed where it

might have decayed.

Another mound was opened a short distance west of the first, by

sinking a shaft in the centre five feet in diameter. We soon reached burnt clay,

of a yellow or reddish-yellow color, with stones almost calcined into quicklime by

the intensity of the heat. Much charcoal was obtained, showing still the original

pores and concentric circles of the wood, which appeared to be oak. The bones of

a portion of the leg of a human being were found ; but the remainder of the skele-

ton had evidently been consumed at the time of the interment. There had been

no excavation below the natural surface of the ground in this case.

The materials composing these mounds were taken from the surface, so that no

perceptible excavations are left in their vicinity; and the whole body of the

tumulus consists of black mould, with occasional spots of yellowish clay. The

difference between the artificial and natural soil was quite apparent. No articles

' Apparently the Vhio siliquoides of Barnes.
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of ornament or use, indicating any commerce with the white race, were discovered
;

and we are led to the conclusion that the mound was erected before the discovery

of the country. The position of the skeleton, and other indications, show conclu-

sively that no disturbance had taken place since the interment, and that the articles

obtained were the original deposits. The skeleton was, without doubt, that of the

personage for whom the mound was erected.

In one of the vases at the head of the skeleton were the remains of a shell, appa-

rently the Unio slUquoides, a very common species in the rivers and lakes of Wis-

consin. These shells are often used for spoons ; and this vase probably contained

a supply of food for the departed while on the journey to the spirit-land.

It is impossible to estimate, with any degree of precision, the length of time that

human bones may have remained when placed two feet in the earth, and covered

with a mound still retaining an elevation of four feet ; but it is certain that all traces

of them would be gone in a few centuries, unless they were longer preserved by

peculiar circumstances. The skeletons found here were, as before stated, very

much decayed ; but it is believed that their antiquity could not be very great.

Roots of trees had peneti'ated to the bones, and drawn nourishment from their

mouldering remains, thus hastening their decay ; and their depth (four and six feet)

below the top of the mound, was not so great as to exclude entirely the effects of

moisture, especially in wet seasons. It is true, the hard layer of earth and the

covering of stone had a preservative influence ; but, upon the whole, it is not pro-

bable that these mounds have an antiquity of many hundred years.

It is clear, then, that this was one of the latest works of the mound-builders

;

one that connects them with the present race of Indians ; and yet its origin is,

without doubt, anterior to the discovery of America. The pipes, the red paint,

and the pottery, are so many circumstances connecting this mound with the recent

race; while the tumulus itself is a relic of the more ancient one of the mound-

builders. The progress of discovery seems constantly to diminish the distinction

Ijetween the ancient and modern races ; and it may not be very wide of the truth

to assert that they were the same people.

It is not strange that changes should, from time to time, take place in the cha-

racter and habits of a people so rude and so little advanced in civiHzation. Different

tribes have different habits ; and a stronger one may have overrun and swallowed

up a weaker, and thus changed its customs and destroyed its institutions. In this

way the mode of burial, and even the religious ceremonies, may be altered ; those of

the conquerors being substituted for those of the conquered. History records

many such events. The inhabitants of Egypt have ceased to build pyramids and

sphinxes ; the Greeks have ceased to erect temples : and yet, we have reason to

believe that their descendants occupy the same countries. Is it more strange that

the ancestors of the present Indians should have erected mounds of earth, than

that the aboriginals of any country should have had habits different from their pos-

terity ? We need not, therefore, look to Mexico, or any other country, for the

descendants of the mound-builders. We probably see them in the present red race

of the same or adjacent regions.

Since the red men liave become known to us, numerous tribes have been ex-
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tinguished, with all their peculiar customs and institutions
;
yet, as a whole, the

Indian remains. Many tribes have been overrun by others, and have united

with them as one people. Migrations have taken place ; one tribe acquiring suf-

ficient power has taken possession of lands belonging to another, and maintained

its possession. In the course of these revolutions it is not strange that habits and

practices, once prevalent in certain places, with certain tribes, should become

extinct and forgotten.

Another fact is important in this connection. The mound-builders occupied the

same localities that are now the favorite resort of the present Indians, who still

often make use of the mounds for the burial of their dead. They have a kind of

veneration for them, which may be the result of a lingering tradition of their sacred

origin. The implements and utensils of the mound-builders were the same in many
cases as those used by the recent inhabitants before their intercourse with the

whites ; and, as it has been quite clearly shown that the latter have in former

times erected mounds of earth over their dead, we may consider such facts as

tending to prove the unity of these people. .

A mile and a half above Waukesha, on a very high and commanding position,

are three round mounds in front of four "lizard-mounds." (Fig. 9.) They are

To Waukesfva.

^'%

%

II

.^

at the crossing of the old " Madison road," in the southwest quarter of section

twenty-six. A sentinel stationed on them could give warning to the inhabitants

of the approach of any hostile force, long before they could reach the village. The
"lizards," as in most other cases, have their heads towards the south.

On the northwest quarter of the same section are also some small mounds, and

one of the lizard shape. They are at the foot of the hill that borders the outlet

of Pewaukee Lake. Still further, on the road (S. E. qr. 6f Sec. 22, T. 7, R. 19),

were found the remains of another lizard mound, now nearly destroyed.

But the most remarkable collection of lizards and turtles yet discovered is on

the school section, about a mile and a half southeast from the village of Pewaukee.

(See Plate XXIII.) This consists of seven turtles, two lizards, four oblong mounds,

and one of those remarkable excavations before alluded to. One of the turtle

mounds, partially obliterated by the road, has a length of four hundred and fifty
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feet; being nearly double the usual dimensions. Three of them are remarkable for

their curved tails, a feature here first observed. (Plate XXIV. Nos. 2, 3, and 4.)

One of the smallest has the tail turned back by the side of the body. (Plate XXIV.
No. 4.) These curved figures have another peculiarity in the obtuseness of the

extremity ; the end being round and flat, instead of a sharp point, as in most other

similar mounds. While these have a width of about four feet at the end, others

so gradually diminish in height and breadth that it is almost impossible, as before

observed, to determine the precise point of termination. One has a rectangular

bend at the extremity of the tail, and in each there is a change of direction in pass-

ing from the body to the tail.

The excavation, Plate IX. Fig. 6, is quite similar to those found on the Mil-

waukee River, in form and dimensions; except that the extremity is deflected, and

it does not appear to be associated with the principal mound by pointing towards

it. The oblong structure adjoining the excavation is in the most conspicuous place,

and may be styled the "observatory."

This interesting group occupies a secure position, being on a ridge flanked by

marshy grounds on either side. At the remote period when these mounds were

built, the marshes may have been lakes, since filled up or dried away to their pre-

sent condition.^ A diligent search did not reveal any evidence of breastworks, or

other means of defence, across this ridge at either end of the mounds. About

half a mile off, in a northwest direction, is a very high hill (probably two hundred

feet above the level of the marshes), on which are one lizard and three circular

mounds. From these there is a fine view, extending over much of the adjacent

country.

It will be noticed that there are no round or burial mounds among those repre-

sented on Plate XXIII. The cemetery was in some other place, probably on the

hill just mentioned. The grounds about the former are covered with scattered oak-

trees, commonly called " oak openings," and thickly overgrown with small bushes,

rendering it diflicult to perform the work of surveying. Such was the density of

this undergrowth, that we seldom could see a mound until we were directly

upon it ; and we are not sure that all were detected. At the time of our visit a

fire was raging through the woods about us, consuming the dry leaves and brush,

and filling the air with smoke ; and our clothes and persons soon became blackened

by the charred bushes, nor were we entirely free from danger arising from falling

trees. The peculiar noise made by the fire as it entered the marsh, caused by the

bursting of the hollow stems of coarse grass and weeds, was very great.

Traces of a few other mounds were noticed at the eastern exti'emity of Pewaukee

Lake, immediately north of the village. They were too much injured in the pro-

cess of making roads, and by the dam, by which the lake has been I'aised four feet

above its original level, to admit of their precise nature being ascertained.

No other ancient works could be found in the valley of the Pishtaka and its

branches ; nor could we hear of any more upon inquiry among those familiar with

the localities in that part of the country.

' They are 260 feet above Lake Michigan, as ascertained by levelling.



CHAPTER III.

ANCIENT WORKS IN THE BASIN OF ROCK RIVER AND ITS
BRANCHES.

SECTION I.

BELOW AZTALAN.

The Rock River country is favorably known as among the most fertile and beau-

tiful in the broad West. The early settlers were eager to reach this valley; and it

has now become the centre of a numerous, thriving, and intelligent population. It

occupies the central portions of the southern and most populous part of the State

;

having an area of five thousand five hundred and fifty square miles. At Beloit,

where the river passes into Illinois, it has an elevation of one hundred and thirty-

eight feet; and the rim of the great basin is from three hundred to eight or nine

hundred feet above the level of Lake Michigan.

Ancient works exist in this valley below the State line ; but of their nature and

extent I have been able to obtain no very particular information. It is believed

that they are of less importance than those to the north ; and, with the exception of

some of the turtle form as far south as Rockford, they do not assume those peculiar

imitative figures so characteristic of the mounds of Wisconsin. North of the State

line, the mounds are profusely scattered over this broad valley (as Will be seen by

reference to the map), reaching to the very sources of some of the branches.

The following statement is from the " Narrative of an Expedition to the Source

of St. Peter's River," &c., under the command of Captain Long, in 1823

:

" On both banks of the Kishwaukee, not far from its mouth, there are many
mounds in every respect similar to those met with on Fox (Pishtaka) River, but

scattered along the bank without any apparent order. Mr. Say counted upwards

of thirty of these mounds. It is probable that they were the cemeteries of a large

Indian population, which resided along the banks of the Kishwaukee, and which,

perhaps, had its principal village at the beautiful confluence of this stream with

Rock River."^

Only one locality of any importance was found on the Pekatonica, a branch of

Rock River that has its rise in the centre of the lead-mine region, where ancient

works had been constructed. The necessities of these builders probably did not

include lead, for in this region but few woi'ks are seen ; and we find no indications

» Narrative, &c., I. 185. See also Chap. II. p. 23, of the present work.



ANCIENT WORKS NEAR ROCK RIYER. 33

of ancient niininj^- as at the copper mines of Lake Superior. The copper ore asso-

ciated with the lead was beyond the reach of their metallurgic arts. The worlds

alhided to are sketched on Phate XXV, and consist of several oblong, or circular,

and one tapering mound ; the last destitute of appendages, or other indications of

its relation to the turtle and lizai'd forms, found further east.

They are situated on the sloping ground, and extend from the top of the hill half

way to the river. The soil is here sandy, being in the district of the sand-stone,

which is seen cropping out along the road near by. There is nothing to distin-

guish them from others more within the proper region, as it were, of the mound-

builders. One of them had been opened prior to our visit, from which bones were

said to have been obtained. Indian graves while exposed along the margin of the

river, furnished a few glass beads and some trinkets.

The valley of Sugar river, a considerable stream between the Pekatonica and

Rock rivers, appears also to have been avoided by the mound-builders. We could

hear of only a few unimportant mounds on- sections fourteen and fifteen, township

four, range seven; and on thirty-five and thirty-six, township foui', range six. None

could be heard of about Monroe and Exeter, where lead is dug in considerable

quantities. For some unknown reason, they seem not to have occupied this

mineral region.

A few mounds of no great interest were seen about Delavan lake, also in and

near Beloit, which were not minutely examined by me, but have since been sur-

veyed by Prof. S. P. Lothrop, of Beloit College. (See Plates LIV, LV.) Pro-

ceeding up the immediate valley of Rock river, the first works worthy of note are

near the junction of the outlet of the four lakes at Fulton.

Plate XXVI represents the works at a place known as Indian Ilill, about a

mile above the mouth of the outlet. Here is a series of oblong mounds on the

steep slope of the hill, converging towards a point where there is a dug-way leading

to the river. The hill has an elevation of seventy or eighty feet, and from its

summit the valley of the river can be overlooked for several miles above and

below. It may be that this was one of the most important posts of observation,

and that the peculiar arrangement of the mounds was intended to guard the access

to the water from the top of the hill.

The hill is quite steep, and at present covered with trees and an under-growth

of hazel-bushes. The graded way has been increased in depth by running water,

but it bears evidence of having originally been constructed by art.

At the intersection of Main and State streets, in the village of Fulton, is an irre-

gular oval earth-work, consisting of a flat ridge, and resembling the road-way of a

modern turnpike. (See Plate XXV, No. 2.) The breadth varies from thirty to

forty feet, and the elevation from two to three feet in the middle. The diameters

of the oval are five hundred and three hundred feet. Such a structure might have

had its uses in some of the public games or ceremonies of uncivilized life ; but it

would be idle to attempt to ascertain its particular purpose.

Besides the works already mentioned in this vicinity, thei'e are numerous tumuli

of the ordinary circular form, supposed to be sepulchral. They are occasionally

5
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arranged in roAvs, more or less regular, along the margin of a brook or valley, as

shown by Fig. 10. Usually two or three mounds near the middle of the row are.

larger than the others.

Row of Mounds near Fulton.

Three are found on the east side of the outlet, half a mile below Fulton, and a

group a mile above the town. Two miles above, on section eleven, is a group of

eight (see Fig 10), situated on the edge of a prairie, so as to be seen in profile, as

represented in the figure. About a mile below the village, there is a group of

fourteen, and another on the side of Rock river. All these are circular mounds,

unaccompanied by others of imitative forms, &c. Some have been opened, and

are said in most cases to have contained remains of human skeletons, frequently

of several persons in the same tumulus.

We visited the mounds noted by the surveyors of the public land near the north-

east corner of the town of Dunkirk, in Dane^ county. When seen from a distance,

they might readily be mistaken for a group of large, ancient, artificial mounds : but

closer observation shows that they are only abrupt natural swells or elevations,

here very numerous, which have been aptly compared to the waves of the sea.

Natural Mounds, northeast corner of the town of Dunkirk, Dane county, Wisconsin.

The sketch (Fig. 11) was taken with the aid of a card, in the centre of which

was a square opening crossed by threads, so as to form little squares, as recom-

mended by Mr. Parrot.^

A few miles above Fulton, the river expands into a broad and shallow lake,

known lay its Indian name of Koshkonong, said to mean " the lake we live on."

It is eight miles long, with an average breadth of two miles and five eighths ; the

periphery, measuring all the sinuosities of the shore, is twenty-eight miles and

three quarters ; the area, twenty-one square miles. According to the report of Capt.

T. J. Cram, there is a rapid current, extending about six hundred feet into the

lake, with a depth of water of only from two to three feet. In the other portion of

the lake, on the usual channel or track for boats and rafts, the water is from four

* Not Dade county, as spelt in Vol. I. of Smithsonian Contributions.

^ Journey to Ararat, &c.
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to twelve feet deep. At the time of our visit (July, 1850), wild rice^ was growing

abundantly over almost its whole surface, giving to it more the appearance of a

meadow than a lake. Fish and mollusks also abound in its waters, finding plenty

of food in the warm mud beneath, and among the I'oots and stems of the grass and

rushes."

This locality being thus abundantly supplied with the means of subsistence

relied upon in a great degree by the American Indians—rice and fish—we

were not surprised to find numerous traces of Indians on the banks of the lake,

which are known to have been occupied until a very recent period. There

are two prominent points projecting into the water from the south shore, which

were favorite spots with the natives. At the easterly point, called Bingham's

Point, bones of fishes, with shells (various species of Unio), ai'e very abundant,

enriching the soil by their gradual decay.

On these points were also found remains of pipes, copper kettles, rusty gun-locks,

and knives of old fashioned forms, nearly destroyed by rust and decay. From

the other, or Thebean Point,^ we obtained arrow-points, and a triangular ornament

of stone, which had probably been brought fi'om Ohio.

On Thebean Point are traces of mounds ; and a little further up the lake com-

mences a series of works extending about two miles along the high lands which

border upon that portion of it. Some of these works are represented on Plate

XXVII.
As in other cases, it will be noticed that the turtles have their heads turned

towards the lake, and in a southerly direction. They difier from those heretofore

described, in the more eastern portions of Wisconsin, in the diminished length

of the tail. It will be observed that there are several mounds of forms varying

from those before mentioned in this work. The one at a, of which an enlarged

plan is given on the plate, with its dimensions, may be deemed a modification of

the lizard-mounds of eastern Wisconsin. Near it is one with a slight appendix,

which has been compared to a tadpole. Next to this is a tapering mound, with a

slight curve at the smaller extremity. The three, connected by a ridge that extends

beyond them in both directions, are quite peculiar. Unfortunately, the lateness

of the evening prevented our making a triangulation of the thi'ee-pronged mound

at the top of the plate ; a circumstance which we re'gretted less from having pre-

viously surveyed several of the same kind, hereafter to be described.

As happens in many other cases, these mounds are placed on high and command-

ing situations ; evincing a taste for beauty of scenery, or a watchfulness, perhaps,

rendered necessary by the proximity of enemies. The ground is very uneven,

presenting many prominent swells, occupied by the most important mounds, and

numerous depressions in the surface, usually of an oval form, caused, perhaps, by

the carrying away of soft materials from below by running water ; thus leaving

the surface unsupported, and ready to sink into pits or depressions. They are now

* Zizatiia aquatica, Liiin. " Scirjms lacustris.

^ Thcbcau Point is separated from the maiu land by a broad marsh, which is not the case with Binj

ham's Point.
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covered with trees, shrubs, and herbage, as are also the other grounds in the

vicinity.

Fort Atkinson is the name of a flourishing village on Eock river, a little below

the mouth of Bark river. In this vicinity are several groups of mounds, usually

in irregular rows, three or four at a place. Some very large burial tumuli, half a

mile below the town, on the right bank of the river, have been opened by citizens

of the place. One, the largest, is ten feet high and sixty feet in diameter, composed

in part of gravel, taken doubtless from the bed of the river, but mixed with the

black earth of the surface.

Graves of Indians were passed in penetrating this ; and at the bottom was a

cavity lined with clay, hardened apparently by water, with an impression, as was

supposed, of the rough exterior surface of oak bark, as if a log of this wood had been

buried, now entirely decayed and gone ; or, perhaps, it was a skeleton enveloped

,

in bark for interment. It will be remarked that, in opening mounds and pene-

trating to the original deposits, but few. implements or ornaments of any kind are

found. In this respect, the Wisconsin mound-builders differed from their succes-

sors, who are in the habit of burying articles of supposed value and utility with

their dead ; and from this fact it may perhaps be inferred that they had less mate-

rial notions of the spirit world, or at least of the necessities of those who were on

the journey to that happy land.

Half a mile below the group of circular mounds last referred to, is the remark-

able succession of works represented on Plate XXVIII, No. 1. The excavation

has been before alluded to. (See pages 15 and 18.) In its general character it is

precisely like those near Milwaukee, and the one on the school section at Pewaukee.

(See ]3age 31.) In shape it very much resembles some of the figures that have

been denominated lizards. (See Plate IX, Fig. 7.)

Are we, then, to consider this as of the same origin, formed in the inverse order,

and for similar purposes as the mounds ? As at Milwaukee, a large mound stands

near the smaller extremity.

These works are situated on the immediate bank of the river, which here has an

elevation of ten or fifteen feet. The irregular cross at the west end of the group is

quite peculiar, as are also the elongated and tapering mounds at the opposite ex-

tremity, which, in shape, may be compared to the tear drop ! One cross near the

fence is exactly like those of Waukesha and Crawfordsville. (Plates XVII and

XXII.) The road runs directly over several of these mounds, and they will soon

be destroyed and forgotten. Then, the present record only can be referred to as

evidence of their former existence, and of their nature and extent.

A mile west of Jefferson, the county town of the county of the same name, situ-

ated at the junction of the two principal branches of Eock river, are the works

represented on Plate XXVIII, No. 2. There we find the first lizard-mounds

observed on Eock river. They have the same form and relative proportions as

those before described, but differ in direction, their heads being a little north of

west ; all those before observed having had a direction towards points of the com-

pass lying south of east or west. Another circumstance which probably governed

their direction is, that they have their heads towards the water or low grounds,
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eitlier directly or obliquely. In this respect these mounds do not difler from

others.

The bird, or cross, is fifty-two feet in length of body, and one hundred and

seventeen feet in alar extent, and resembles those before described. The elon-

gated mound crossing the road to Jefferson, is remarkable for its great length

;

but it does not extend through the country for many miles, as is represented by
some casual but positive observers. The exact length, as ascertained by the tape-

line, is, as marked on the plate, four hundred and twenty-five feet. This mound
is called " the snake," which it resembles in form, though being exactly straight, it

does not at once convey the idea of a serpent. If other mounds are termed lizards,

frogs, or turtles, surely the mounds of this form are entitled to an equally distinct

name.

But what most distinguish these mounds from others, are the two raised or graded

ways leading to prominent points on the steep bank of the river. They have, like

the ring at Fulton (see page 33, Plate XXV), about the form and dimensions

of the road-bed of a modern turnpike. It would be impossible, in the present

state of our knowledge of the habits and customs of the authors of these works,

to form a reasonable conjecture respecting the purposes of these graded ways. At
their upper extremity they are guarded on each side by mounds.

The works under consideration are situated on one of the very remarkable series

of diluvial ridges, so common in the upper portions of the Rock river valley, and

to which it will be necessary frequently to refer in the following pages. The river

has cut away the base of the ridge at this point, so as to present an almost perpen-

dicular cliff of clay and gravel. A little east of the works the ground descends

towards the east; but the mounds are either on the summit or on the western slope.

The ridge runs a little east of north, and west of south
;
preserving, in this respect,

a general parallelism to the whole system of ridges. There were numerous other

ancient works in and about Jefferson, now mostly destroyed. The ridge on which

the village is built, as well as the next one towards the east, were formerly

covered by a series of them, traces of which are still to be seen in the court-house

square. The high bank of the river on the west side above the town, had its group

of mounds, serpents, and other effigies. The story of there having formerly been

a mound here of the human shape is probably not correct ; at least we could not

find it, nor learn anything of its whereabouts. Among these mounds there were

probably none presenting new forms.

On the banks of a small lake, called Ripley lake, ten miles west from Jefferson,

is a group of woi'ks represented on Plate XXIX. It will be seen to exhibit some

peculiar features, though the mound representing an elephant, said to exist here,

could not be found. The two figures near the middle of the group may be con-

sidered as in an attitude of defiance or of combat. The elongated embankment

to the east is cleft in such a manner as to suggest very readily the idea of a ser-

pent with its mouth slightly opened. These works are on the north bank of the

lake; and similar ones extend at intervals along the shore, occupying the higher

points, for a distance of half a mile.

The lake is a mile and a half in length ; and covers an extent of four hundred
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and ninety-three acres, with a coast line of four miles and three eighths. It is a

fine sheet of pure water, with banks sufficiently elevated to present a pictu-

resque and beautiful scene; and, at the time of our visit (July 4, 1850), the

neighboring inhabitants were enjoying a sail upon its smooth surface. It has a

prominent cape jutting in from the south, giving variety to the appearance of the

shore ; and glimpses of farm-houses, seen through the trees on the bank, show that

this lovely spot is a favorite place with the modern civilized, as it was with the

ancient barbarous people. Nature touches chords in the human heart that vibrate

alike in the breasts of all, however different their conditions of life.

Bark river is a considerable tributary of Kock river, entering it at Fort Atkin-

son. Towards its source are some remains deserving notice. The most extensive

group is on the fine level prairie at Summit, represented on Plate XXX. This

plain has an elevation of about three hundred feet above Lake Michigan, is very

fertile, the soil being two feet deep, and based upon an extensive bed of white lime-

stone, gravel, and sand. It is bordered on all sides by small but very beautiful and

picturesque lakes. Some prominent points of the series of hills passing through

the State can be seen towards the southeast from this plain.

The mounds are circular and oblong, with occasionally one of imitative form ; but

nearly all have been ploughed over, so that it is now quite impossible to trace their

exact outlines. One appears to have had the bird form. There are one or two

resembling lizards, and several of them turtles. Two of the latter were here found

with the head in a northerly direction, being on the south side of the lakes ; show-

ing that the object was to direct the head towards the water, rather than towards

the south. (See Plate XXIX.) Several are simple ridges, gradually diminishing

from one end to the other, and may be intended to represent the serpent ; they do

not difier from the tails of the turtles and lizards. One of unusual length was

noticed near the line between sections fourteen and fifteen.

On the southwest quarter of section fourteen, is a natural elevation, formed, pro-

bably, by a ledge of limestone beneath, on which is a group of four mounds—two

oblongs, one lizard, and oneturtle; the feet of the latter appeared to have been

curved forward. They were much effaced by cultivation.

Several mounds had been opened, but I could not learn that any discoveries of

interest had been made; nor have any articles of importance been thi'own up by

the plough. In such cases we may suppose that the place was not abandoned, or

the people drawn ofl" in haste; but that they had time to gather up and remove all

light articles.

A short distance above Hartland, on the east side of Bark river, immediately

north of the burying-ground, is a series of oblong mounds, one of which is enlarged

at the extremities and in the middle, as shown in the figure. (Plate XXXI, No. 1.)

This appears to be a form intermediate between the plain oblong and the more

elaborate animal-shaped mounds. The turtle at the northern extremity of this

group is nearly destroyed by the road. These works are on the southeast quarter

of section twenty-six, township eight, range eighteen.

Two miles and a half further up the river, at the village of Merton (northeast

quarter of section twenty-four, township eight, range eighteen), are a number of
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circular and oblong elevations, and one called " the cross." (See Plate XXXT,

Nos. 2 and 3.) This last is certainly entitled to the name, from its striking resem-

blance to the cross as emblematically used and represented by the Roman Church

in every part of the world ; and yet there can be no doubt that this mound was

erected long before the first Jesuits visited this country, and spread the doctrines,

and presented the emblem of the Christian faith.

The ground here is high, and there are ridges running along the plain, as shown

on the map. An excavation had been made in the cross at the intersection of the

arms, and bones found of a large size, probably of some Indian who had been buried

there.

Mr. Miller, who resides near here, gave us a stone instrument, called by him a

"skinner;" for, said he, "I have seen the Indians use a similar instrument in skin-

ning a deer in the State of New York." It is a beautiful green stone, well polished

towards the sharp end, showing, perhaps, that it had been much used.

The place just above the village, called Fort Hill, has on it two oblong embank-

ments, but bears no resemblance to a work of defence.

Fig. 12.

Lapham's Peak (as seen from the south).

North of Merton we left the main road to ascend a very high, conical, isolated

peak (on section fifteen, township eight, range eighteen), in the west part of Wash-
ington county. It is composed of drift materials, no solid rock being observed.

Towards the summit gravel only is found, the pebbles being mostly limestone. In

its general appeai\ince this peak resembles the Blue Mounds in the mineral

region further west, though on a smaller scale. (See Fig. 12.) We found three

artificial mounds occupying the whole of the narrow summit of this remarkable

peak, as shown in the figure. (Fig. 13.) The middle and largest of these was

Enlarged Tiew of thu .Suiumii ^aa seen from the west).

opened, and proved to be composed of black vegetable mould, covering a base of

stone ; but nothing could be found to show for what purposes they were erected.

Whatever these purposes may have been, they were clearly of much importance to

those who built the mounds ; for the labor of transporting the stone and soil from

the plain below up so steep an ascent, must have been very considerable, and not

likely to be undertaken for any trivial object. The central mound was six feet in

height; the others, four.
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A mean of seven good observations with the barometer, gave for the elevation of

this peak above Lake Michigan .... 824 feet.

Add height of that lake .... 578 "

Total height above the ocean . .- . 1402 "

The height above the surrounding grounds is about 275 feet.^

In the vicinity of the Four Lakes, where Madison, the capital of the State, is

situated, the mound-builders have left unusually numerous traces of their former

occupancy and industry. The lakes are united by a stream called the Catfish,

through which the waters are conveyed to Kock river at Fulton. The mounds

situated six and twelve miles west of the Four Lakes were among the first of the

animal-shaped mounds of which an account was published f and as I have no

additional facts to communicate in regard to them, a reference to the places where

they are noticed and very fully described, is all that is now required.

A figure on the third lake, within the limits of the town, was fortunately rescued

from oblivion by Mr. F. Hudson, whose very accurate drawing I was permitted to

copy from the papers belonging to the Wisconsin State Historical Society. (See

Plate XXXII, No. 1.) It will be seen that it differs from any mound heretofore

described, in having a neck and a proportionately smaller body. Like most mounds

of this general character, it has its head directed towards the water. It occupies

high ground, having a gentle slope towards the lake, and is very near the steep

broken cliflf.^

Along the road to Munroe (on section twenty-two, township seven, range nine),

north of the small lake called Lake Wingra, is one of the rows of mounds so often

alluded to, and which is represented on Plate XXXII, No. 2. The difference in

their relative size may indicate the different degrees of dignity of the persons in

whose honor they were erected. The row is irregular, being accommodated to the

shape of the ground. It occupies one of the highest places about the lakes. Two
quadrupeds, one bird, one mound with lateral projections, five oblong, aud twenty-

seven circular tumuli, make up this group.

Plate XXXIII represents what still remain of the works near the south angle

^ In consideration of the interest manifested by Mr. Lapliam in this prominent feature of this part of

the State, by measuring its altitude, and opening its artificial mounds, it has been proposed to name it

Lapham's Peak.

—

Secretary S. I.

= R. C. Taylor, Silliman's Am. Journal, XXXIV, 92, Plate i. Pig. 1, Plate ii, Pigs. 2, 3, and 4.

John Locke's Report, pp. 136, 139-42, Plate, iii, It. Squier and Davis, Smithsonian Contributions,

p. 125, Plates xl, xli, and xlii.

^ The following are the dimensions as given by Mr. Hudson ;

Total length .

Length of head

Length to first pair of legs

Length to second pair of legs

Breadth of head

Breadth of neck

Breadth of body

Diameter of the mounds

318 feet.

33

63

105

2T

21

40

42
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of the third lake. Here the rows present more the appearance of order and system

than those of any other locality surveyed. The rows of smaller mounds parallel

with the principal range, may have been for persons of inferior grades belonging to

the families buried in the larger ones. The parallel ridges are upon ground sloping

considerably towards the lake ; and rise one above another, like the seats of an

amphitheatre, to which they have been compared. The work in the rear of these

ridges is quite regular, and intermediate in its character between a true cross and a

bird-shaped mound.

At the foot of this slope commences a flat, extending around the east end of the

lake, from which it is separated by a low, sandy ridge. Along this ridge is a very

remarkable series of irregular elevations, twenty-four in number ; a part of them

are represented on the plate. They are largest and most abrupt towards the water,

and are covered with soil and a forest of scattered trees. On several are artificial

mounds, one of them a turtle ; but whether they are themselves artificial seems

doubtful, though it is difiicult to understand how they could have been formed by

any natural process. A recent Indian grave occupies the summit of one ; and we
noticed, near by, the poles of a wigwam but recently abandoned by the red men,

though we were in sight of the capital of the State.

A ridge of sand or gravel is often formed around the margin of the small lakes

in Wisconsin, by the expansive force of ice in winter ; the materials near the shore

being gradually moved year by year a little towards the land. But this cause is

hardly adequate to the production of a series of mounds.

There are traces of other mounds south and west of those represented on Plate

XXXIII, but they were too much reduced by the plough to enable us to trace

them and ascertain their original forms.

On the north shore of the fourth lake, also on the first and second lakes, are said

to be numerous works, which we did not visit. Eight miles northeast of Madison,

the surveyors of the public lands have reported the existence of mounds (sections

thirteen, twenty-three, and twenty-four, township eight, range ten), which we also

were obliged to omit in our survey.

SECTION II.

ANCIENT WORKS AT AND IN THE VICINITY OF AZTALAN.

These important works are represented on Plates XXXIV and XXXV, and

give evidence of greater labor than those at any other locality in the State. They

are important also on account of their resemblance or analogy to works in other

parts of the United States. It is the only ancient inclosure, properly so called,

in Wisconsin ; and although it is usually termed a fort or citadel, it will be shown

hereafter that it falls more properly into the class denominated " sacred inclosures."

Without this we might be led to suppose that the ancient mound-builders of

Wisconsin were a distinct people from those of Ohio, so diflerent is the general

character of their monuments.
6
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The "ancient city of Aztalan" has long been known, and often referred to, as

one of the wonders of the western world. Many exaggerated statements respecting

the "brick walls" supported by buttresses, the "stone arch," &c., have been made;

for all of which there is little foundation in truth. The remains were discovered

in October, 1836, and hastily surveyed in January, 1837, by N. P. Hyer, Esq., who

soon afterwards published a brief description of them, with a rude wood-cut, in the

Milwaukie Advertiser, the first, and then the only newspaper, in this part of the

country. This survey was made before there were settlements in the neighborhood,

and was done in a cursory manner. The brief account, however, as published,

gave a very good general idea of the works ; and has been the foundation of all

subsequent plans and descriptions up to the present time.

Mr. Taylor's description-^ was furnished by a friend, who only made a brief visit

to the works, accompanied by Mr. Hyer, and added but little to our knowledge

of these ruins ; though it was published in a more permanent and accessible form,

and hence is more generally known and referred to. Messrs. Squier and Davis have

condensed this description, and copied the plan in their work, in the first volume of

the Smithsonian Contributions (page 131, Plate xliv, Fig. 1), with a number of

judicious suggestions as to the nature of the walls, the object of the "bastions,"

&c. By comparing the plan and description thus given with what follows, the

curious reader may trace the differences, and discover wherein the first fell short

of presenting the whole truth.

The name Aztalan was given to this place by Mr. Hyer, because, according to

Humboldt, the Aztecs, or ancient inhabitants of Mexico, had a tradition that their

ancestors came from a country at the north, which they called Aztalan ; and the

possibility that these may have been remains of their occupancy, suggested the idea

of restoring the name. It is made up of two Mexican words, atl, water, and an,

near ; and the country was probably so named from its proximity to large bodies of

water.^ Hence the natural inference that the country about these great lakes was

the ancient residence of the Aztecs.*

Keference to Plate XXXIV will show that the main feature of these remains

is the inclosure or ridge of earth (not hrick, as has been erroneously stated), extend-

ing around three sides of an irregular parallelogram ; the west branch of Eock river

forming the fourth side on the east. The space thus inclosed is seventeen acres and

two thirds. The corners are not rectangular ; and the embankment or ridge is not

straight. The earth of which the ridge is made was evidently taken from the

nearest ground, where there are numerous excavations of very irregular form and

depth
;
precisely such as may be seen along our modern railroad and canal embank-

ments. These excavations are not to be confounded with the hiding-places {caches)

of the Indians, being larger and more irregular in outline. Much of the material of

the embankment was doubtless taken from the surface without penetrating a sufiicient

^ Silliman's Am. Journal, XLIV, 35.

" J. Delafield, Jr., Antiquities, &c., p. lOT.

' Buschmann (Ueber cL Aztek. Ortsnamen, p. 6) says the name Aztlan is composed of the lost word

azUi and the local termination tlan.—Secretary S. I.
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depth to leave a trace at the present time. If we allow for difference of exposure

of earth thrown up into a ridge and that lying on the original flat surface, we can

perceive no difference between the soil composing the ridge and that found along

its sides. Both consist of a light yellowish sandy loam.

The ridge forming the inclosure is 631 feet long at the north end, 1,419 feet long

on the west side, and 700 feet on the south side ; making a total length of wall of

2,750 feet. The ridge or wall is about 22 feet wide, and from one foot to five in height.

The wall of earth is enlarged on the outside, at nearly regular distances, by
mounds of the same material. They are called buttresses or bastions; but it is

quite clear that they were never designed for either of the purposes indicated by
these names. The distance from one to another varies from sixty-one to ninety-five

feet, scarcely any two of them being alike. Their mean distance apart is eighty-

two feet. They are about forty feet in diameter, and from two to five feet high.

On the north wall, and on most of the west wall, they have the same height as the

connecting ridge ; but on the south wall, and the southern portion of the west wall,

they are higher than the ridge, and at a little distance resemble a simple row of

mounds.

On the inner side of the wall, opposite many of these mounds, is a slight depres-

sion or sinus
;
possiblj'^ the remains of a sloping way by which the wall was ascended

from within the inclosure.

The two outworks, near the southwest angle of the great inclosure, are con-

structed in the same manner; but both these mounds and the connecting ridge are

of smaller dimensions. The ridge or way connecting the mounds at a and c, has

something of the same general character, though still more obscure. When viewed
from the road, a short distance west, these outworks would be supposed to be

nothing more than a few circular mounds. The connecting ridge, at least, is too

insignificant to be mistaken for the walls of a fort, or other work of defence.

Whether these walls are only a series of ordinary mounds, such as are found all

over the western country, differing only in being united one to another, it may
perhaps be difficult to decide. They may possibly have been designed for the same
and for other purposes.

On opening the walls near the top, it is occasionally found that the earth has

been burned. Irregular masses of hard reddish clay, full of cavities, bear distinct

impressions of straw, or rather wild hay, with which they had been mixed before

burning. These places are of no very considerable extent, nor are they more than

six inches in depth. Fragments of the same kind are found scattered about; and

they have been observed in other localities at a great distance from these aiacient

ruins.

This is the only foundation for calling these " brick walls." The " bricks" were

never made into any regular form, and it is even doubtful whether the burning

did not take place in the wall after it was built. The impression of the grass is

sometimes so distinct as to show its minute structure, and also that it was of the

angular stems and leaves of the species of carex still growing abundantly along the

margin of the river. As indicating the probable origin of this burned clay, it is

important to state, tliat it is usually mixed with pieces of charcoal, partially burned
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bones, &c. Fragments of pottery are also found in the same connection. The walls

and mounds are composed of a light colored clay, which becomes red on being

slightly burned.

From all the facts observed, it is likely that clay was mixed with the straw,

and made into some coarse kind of envelope or covering, for sacrifices about to

be consumed. The whole was probably then placed on the wall of earth,

mixed with the requisite fuel, and burned.' The promiscuous mixture of charcoal,

burned clay, charred bones, blackened pottery, &c., can only in this way be satis-

factorily accounted for. The pottery was broken before it was buried, for the frag-

ments were scattered about in a manner that clearly shows that the vessels were

not entire.

A shaft was sunk by us in the sixth mound from the northwest angle on the

west wall. A fragment of galena (sulphuret of lead), and another of iron ore used

as red paint, and worn smooth, perhaps by long use in adorning the faces of the red

men, were near the surface, and were the only articles found. No burned clay was

on this mound, and we soon discovered that it is only in a few places that this sub-

stance-exists. The earth was here a. yellowish sandy loam, entirely free from spots

of black mould ; tkus showing that it was built exclusively from the subsoil of the

adjacent grounds. The builders had carefully removed the black soil before they

commenced the erection of this mound. Our shaft was sunk some distance below

the original surface. Two of the smaller mounds in the interior were also opened,

but without results of any interest.

The mound, or projection, or buttress (whichever it may be termed), at the north-

west angle of the inclosure, proved to be one of some interest. (See Fig. 14.) After

Section of tlie northwest corner mound, Aztalan.

removing the sods with which it was covered, we came upon fragments of pottery,

charcoal, half-burned human bones, and numerous amorphous masses of burned

clay scattered loosely and promiscuously about in the earthy materials of the mound.
This continued to the depth of one foot only ; below, the earth was quite uniform

in appearance, though still showing incontestable proofs of art. Occasional frag-

ments of clay, charcoal, and fresh-water shells almost entirely decayed, were observed

as we proceeded. Still deeper we found a cavity which was nearly filled with loose

earth, in which were indications of bones very much decayed and charcoal. This

was divided below into two other cylindrical cavities, extending beneath the original

surface of the ground, and filled with the same loose materials.

Two bodies had doubtless been buried here in the sitting posture, near each other,

enveloped and covered, perhaps, by some perishable substances, which had decayed

and left the cavity above ; and this shows that the mounds at Aztalan, though con-

stituting an inclosure, were used for burial purposes, as were other ordinary circular

mounds.
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Within this inclosure the ground descends towards the river more abruptly near

the western wall, forming a kind of second bank, and then with a smooth even

surface. This slope is interrupted only by a natural swell or eminence, shown at

c, Plate XXXIV. The highest point in the interior is at the southwest corner, and

is occupied by a square ti'uncated mound, that, when seen from the high ground at

c, presents the appearance of a pyramid, rising by successive steps like the gigantic

structures of Mexico. (See section on Plate XXXIV.) This was doubtless the

most sacred spot, as well as the highest. It will be observed that the inclosing

walls curve around this pyramid, as if constructed afterwards, and made to conform

to the shape of the ground. It is also further guarded by the two outer walls before

described.

The level area on the top was fifty-three feet wide on the west side, where, in

consequence of the slope of the ground, it has the least elevation ; and it was ori-

ginally, in all probability, a square of this size. On other parts of the mound the

sides are high and steep ; and the abrading effects of time have acted most upon

the summits. There appears to have been a sloping way leading from the top of

this mound towards the east ; but if so, it has now dwindled to a slight elevation

or swell on that side. This road-way was connected with a ridge before alluded to,

extending towards the prominent point c. From this last point there is a gradual

and easy descent to the river. These level-topped mounds may have been the

foundation only of some structure of more perishable materials. From the summit

of the two high places, and especially from that at a, the whole works, and quite an

extent of surrounding country, can be seen.

At the northwest angle of the inclosure (Z>) is another rectangular, truncated,

pyramidal elevation, of sixty by sixty-five feet level area on the top, with remains

of its graded way, or sloping ascent, at the southeast corner, leading also towards a

ridge that extends in the direction of the river. This mound occupies the summit

of the ridge or bank before spoken of, though it rises but little, if any, above the

top of the adjacent walls. It has been partially destroyed by persons curious in

antiquarian research, and by one who, it is said, had been supernaturaUy convinced

that a large amount of money was deposited in it!

There is another square structure (at d), which is level on the top ; but as it

stands on sloping ground, and has but little elevation, it runs to a grade even with

the surface on the upper side. Just at this point a small mound has been erected,

perhaps at a subsequent time, and by a different tribe or nation of people.

The analogy between these elevations and the " temple-mounds" of Ohio and the

Southern States, will at once strike the reader who has seen the plans and descrip-

tions. They have the same square or regular form, sloping or graded ascent, the

terraced or step-like structure, and the same position in the interior of the inclosure.

This kind of formation is known to increase in numbers and importance as we pro-

ceed to the south and southwest, until they are represented by the great structures

of the same general character on the plains of Mexico.

In this inclosure are ridges usually about two feet high, as represented on

the plan. The rings or circles connected with them constitute a very peculiar

feature, and are supposed to be the remains of mud houses ; the materials of the

walls having fallen, leaving only a circular mound of earth to mark their original
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site.^ No ridge exists along the river bank, as represented on Mr. Hyer's plan; the

steepness of the bank probably rendering artificial works unnecessary for the pur-

poses of the builders. Some of the interior ridges, it will be observed, are enlarged

at intervals ; thus showing an analogy with the main walls and outworks.

There are two excavations (e and/), the first triangular, and the last circular,

which, from their greater depth and regular shape, as well as distance from the walls,

were probably not made in the process of obtaining materials for the structures.

The excavation at e is so deep, and the soil so tenacious, that water 'stands in the

bottom much of the time, affording a place for the growth of flags^ and other

aquatic plants. Perhaps the bottom may have been rendered water-tight by arti-

ficial means. Undoubtedly it was once much deeper than at present ; the tendency
of rains and the accumulation of vegetable matter being to fill it up. The circular

excavation (at /) is surrounded by a ridge consisting, doubtless, of the materials

thrown out in the digging.

Near this point are some springs in a small ravine cut into the bank by the pas-

sage of water to the river. This ravine serves also as the outlet of the surface

water from within this part of the inclosure. A few stones left along the sides and
bottom of this ravine (the force of the water not being sufficient to remove them
with the hghter particles of the earth), is all the evidence that could be found of

an ancient sewer "arched with stone." It is quite clear that no such arch existed

;

nor is there any indication that the aboriginal inhabitants of the American con-

tinent were acquainted with the nature of the arch.^ If they were, they certainly

did not apply such knowledge in the construction of any works at Aztalan.

* We are told by Catlin that " the village of the Mandans has a most noTel appearance to the eye of

a stranger ; their lodges are closely grouped together, leaving just room enough for walking and riding

between them, and appear from without to be built entirely of dirt. They all have a circular form, and
are from forty to sixty feet in diameter. Their foundations are prepared by digging some two feet in

the ground, and forming the floor of earth by levelling the requisite space for the lodge. The super-

structure is then produced by arranging inside of this circular excavation, firmly fixed in the ground
and resting against the bank, a barrier, or wall of timbers, about six feet high, placed on end, and
resting against each other, and supported by a formidable embankment of earth raised against them
outside. Resting on the tops of these timbers are others of equal size, rising, at an angle of 45°, to the

apex or sky-light, which is about three or four feet in diameter, answering also as a chimney. On the top
of or over these poles or timbers, is placed a complete mat of willow boughs, of half a foot or more in

thickness, that protects the timbers from the dampness of the earth with which the lodge is covered

from bottom to top, to the depth of two or three feet", having above all a hard or tough clay which is

impervious to water."—N. Am. Indians, I, 81.

* Iris versicolor.

Fig. 15.

Arched Door, Uxmal (Stephens).

= Even in Yucatan and Central America, where the aboriginal buildings display the greatest advance
in architecture, the arch was not used ; its substitute being stones laid horizontally, and made to overlap,

as represented in Fig. 15.—Stephens's Yucatan, I, 429.
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Nearly the whole interior of the inclosure appears to have been either excavated

or thrown up into mounds and ridges ; the pits and irregular excavations being quite

numerous over much of the space not occupied by mounds. This want of regularity

is opposed to the opinion that these excavations were for the cellars of buildings, as

suggested by some.

In a letter from Mr. J. C. Brayton, of Aztalan, he says :
" Several feet below the

surface of the large square mound near the northwest corner of the inclosure was

found, a number of years ago, what appeared to be the remains of cloth, apparently

enveloping a portion of a human skeleton. Its texture was open, like the coarsest

linen fabric; but the threads were so entirely rotten, as to make it quite uncertain

of what material they were made.^

" Numerous fragments of earthenware have been taken from the mounds at

different times : portions of broken vessels, varying in size (judging by the curve of

the fragments), from a few inches to three feet across the rim.

" A number of rusty gun-locks, in scattered fragments, have been discovered at

or near the surface of the ground ; and pieces of iron, copper, and brass, have been

found in the neighborhood. But all these, being relics of the recent Indian popu-

lation, fail to throw any light upon the great questions of who made these works,

and for what purpose were they constructed. The Winnebagos, the last occupants

of this interesting locality, always answer in the negative by a significant shake of

the head, when asked if they can tell who erected the mounds."

Mr. Brayton, who has resided in the vicinity of these works since their dis-

covery, is of the opinion that none of the mounds have sensibly changed from

natural causes since the first settlement of the country in 1836.

Our examination of the tumuli exterior to the inclosure led to no very important

results. The third from the north end of the long row, seen on the plate (about

four feet high and thirty feet in diameter), was penetrated to the bottom, and the

opening enlarged below in every direction. A post (apparently tamarack) had

been inserted, and was now all decayed, except a portion near the bottom.^ This

may have been set in since the building of the mound, which was composed of

black and yellow soil intermixed, having beneath gravel composed mostly of lime-

stone pebbles. K these smaller tumuli ever covered any deposits, they are now so

completely decayed that not the least trace of them can be discovered.

While at Aztalan we were informed that upon opening one of the larger mounds

some years ago, the remains of a skeleton were found, inclosed by a rude stone

» This is probably the same that was forwarded by Dr. King to the National Institute of Wash-

ington.—See Silliman's Journal, XLIV, 38.

^ This post may have been the remains of a medicine pole, such as was erected by the Mandans.

According to Mr. Catlin, the Mandans were in the habit of erecting mounds of earth near their vil-

lages about three feet high, around which were arranged in circles the skulls of the dead, after their

bodies had decayed on the scaffolds. On each mound was erected a pole, hung with articles of mys-

terious and superstitious import. Something of this kind may be the origin of the numerous smaller

mounds in Wisconsin, in which no traces of artificial or human deposits could be found.—See N. Am.

Indians, I, 190.
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wall, plastered witli clay, and covered with a sort of inverted vase of the same

materials.

A number of these mounds have been opened at different times, and their con-

tents, having been carried away to various parts of the world, cannot now be

recovered.

With the view of ascertaining the contents of the larger elevations for ourselves,

we selected one in Mound Street, ten feet in height, and sixty feet in diameter

at the base, into which a trench four feet wide was dug, extending from the south

side to beyond the centre, and down to the subsoil or stratum of gravel that under-

lies the superficial covering of vegetable mould.

The earth was quite uniform throughout ; consisting of dark-colored mould and

yellowish sandy loam, mixed in small quantities. Ashes, mingled with charcoal,

were observed as we went down, and occasionally fragments of human bones. No

skeleton was found; no stonework or earthenware—no stone or metallic imple-

ments of any kind could be discovered. Bones of some burrowing animals, and

the remains of a fish were taken out. Fragments of rotten wood, apparently oak,

were found at all depths. They were not charred, nor did they appear to have

had any definite arrangement, but were confusedly placed, as if carelessly thrown

upon the mound during the progress of its construction.

From the oft-repeated indications of fire at various depths, we could draw no

other conclusion than that this was a "mound of sacrifice," and that at each repeti-

tion of the ceremony an addition was made to the height of the mound.

The gopher^ often burrows in the artificial tumuli to find a dry place for its

nest ; and roots of trees penetrate to their lowest depths.

The question naturally arises in the mind of the observer. For what purpose

was this great inclosure made ? Mr. Hyer called it a citadel, and it is usually

termed " the fort," and supposed to be a work of defence—a place to which the

mound-builders resorted for safety when hard pressed by an enemy. Various

reasons have been assigned for this supposition. Its connection with the river,

afibrding a means of supply to the besieged—its buttresses or bastions—its out-

works—its watch-towers—might all seem to convey the idea of a military work

or a fortification.

Although when we attempt to describe these remains, the technical terms of

military men are found convenient, and sometimes applicable
;
yet the " fort," the

" buttresses," the " bastions," &c., have but remote resemblance to such construc-

tions. Expressions like these often lead the superficial observer and reader astray,

and may have done so in this case.

Messrs. Squier and Davis show very conclusively that the circular projections

on the exterior of the walls could not have been intended for bastions.^ It is

equally clear that a ridge of earth twenty-two feet wide and five feet high, does

not need the support of buttresses.

* The name here universally applied to the thirteen-lined marmot (Spermophilus tridecemlineatus).

° Smithsonian Contributions, I, 132.
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Bat this Ibrt is entirely commanded from the summit of a ridge extending along

the west side, nearly parallel with (see Plate XXXIV), and much higher than the

west walls themselves, and within a fair arrow-shot; so that an enemy posted on

it would have a decided advantage over those within the defences. This ridge

would also constitute an excellent breastwork to protect an enemy from the arrows

or other weapons shot from the supposed fort. As if purposely to assist an

approaching enemy, a number of mounds have been erected along the ridge,

affording secure hiding-places and look-out stations, very convenient to the attack-

ing party. These may, however, have been erected at a more recent date.

Again, the large mounds of the remarkable row northwest of the inclosure are

not in connection with it, but are excellent points from which to reconnoitre and

annoy the occupants of the supposed fortress.

From the summit of the ridge before alluded to, as will be seen by the sections

on Plate XXXV, the ground descends towards the river; so that the inclosure is

on a declivity, and is thus commanded from the opposite side of the river. Here,

again, as if purposely to render aid and comfort to an enemy, a breastwoi-k is

erected, extending along the margin of the stream, from behind which arrows or

other weapons could be thrown directly into the fort by persons lying in perfect

security.

From the skill exhibited by the mound-builders iu their works of defence in other

portions of the West, we cannot imagine that they Avould construct such a fort as

this ; we might at least expect that the walls would be extended so as to include

the ridge parallel to it. There is no guarded opening, or gateway, into the inclo-

sure. It can only be entered by water, or by climbing over the walls.

The only ancient work resembling this in its general features heretofore described,

is that of Tuloom, in Yucatan, of which an account is given by Mr. Stephens, and

quoted by Mr. Squier.^ This is an inclosure of about the same dimensions, and

bounded on the east by the sea; it consists of a loose stone wall, with watch-towers

at the two west corners, corresponding with the two large pyramidal mounds at

Aztalan, except that they are placed on the walls.

Mr. Stephens represents this as a walled city; but it must be admitted that only

a very small city can be included in a space fifteen hundred by six hundred and

fifty feet, or twenty-two and a half acres. Mr. Squier thinks that this structure

was erected for some sacred object, though used, probably, as a place of defence in a

last resort; and, in view of all the facts before stated, it may be inferred that the

inclosure at Aztalan was intended for similar j^urposes, and not primarily occuj^ied

as a place of defeiice.

We may suppose it to have been a place of worship; the pyramidal mounds
being the places of sacrifice, like the teocalli of Mexico. From its isolated situation

—there being no other similar structure for a great distance in any direction—we
may conjecture that this was a kind of Mecca, to which a periodical pilgrimage was

' Yucatan, II, 396; Aboriginal Monuments of New York, p. 98, in Smithsonian Contributions,

Vol. II. In the accompanying figure the arrow, indicating the cardinal points, is reversed.

7
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prescribed by their religion. Here may have been the great annual feasts and
sacrifices of a whole nation. Thousands of persons from remote locations may
have engaged in midnight ceremonies conducted by the priests. The temple,
lighted by fires kindled on the great pyramids and at every projection on the
walls, on such occasions would have presented an imposing spectacle, well calcu-

lated to impress the minds of the people with awe and solemnity. That these

works were designed for some such uses, seems quite probable.

Plate XXXV represents the same structures on a smaller scale, and shows their

relation to the neighboring country. It will be seen that, excepting a few mounds,
no other artificial works are connected with the great inclosuroj nor do these pre-

sent that variety of imitative forms so common in other localities. Half a mile

off, in a southwesterly direction, is a square pyramidal mound, similar to those

within the inclosure.

Do not these facts warrant the suggestion that the people of Aztalan, in Wis-

consin, were a different people, in many respects, from those who erected the

animal-shaped mounds? This location may possibly have been occupied by a

colony of Mexicans ; since we know that colonies were sometimes sent out by that

singular people.-^

It is much to be regretted that the efforts heretofore made to preserve these very

interesting remains of the labors of an extinct race are likely to fail. At the time

of our survey, a croj) of wheat was growing on the south part of the great inclo-

sure ; and, in a few years, but slight traces of this part of the works will be left.

The north part is still in its original condition, except where excavations have

been made by persons curious in such matters, or by the money-diggers !

Would it not be well to select some of the more important monuments, and, by

purchase of the ground, or other means, secure their permanent preservation?

Unless something of this kind is done, and speedily, all knowledge of them will be

confined to the scanty records of those who have attempted to describe them.

SECTION III.

ANCIENT WORKS OF THE VALLEY OF ROCK RIVER, ABOVE THOSE AT AZTALAN.

In the valley of Rock river we find no traces of ancient works for some distance

above Aztalan ; the first being in the town of Ixonia (section nineteen, township

eight, range sixteen). Here are seven or eight mounds along the right bank of the

river, on an elevated position, as usual, commanding a fine view of the river above

and below. There are said to be others in the vicinity.

One of them has been opened for the purpose of making a place in which to

bury potatoes, to secure them from the frosts of winter. Numbers of human bones

are said to have been thrown out from near the bottom, where the earth had been

hardened by some axtificial process. No implements or ornaments were noticed.

' Squier's Nicaragua, Vol. II.
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At Wolf Point (section twenty-seven, township ten, range sixteen), in the lower

part of the town of Hustisford, we oljserved traces of a recently abandoned Indian

village, but no ancient works. Here, it is said, a great Indian battle was fought, in

times long gone by; and here Black Hawk made a stand against his white pursuers

in 1832.

At Hustisford a stone was shown us, which, Ijy the aid of a little imagination, may

be supposed to represent the head of a bird ; and whicli

was held in great veneration by the Winnebago Indians,

who have but very recently been removed from this part

of the State. It is a boulder of gneissoid granite, of acci-

dental form, caused by the unequal decay and disintegra-

tion of the different layers of which it is composed. (See

Fig. 16.)

At this place (Hustisford), there are the remams of a
tuc stone Bird.

number of lizard mounds by the mill race, and also on

the point opposite, on the east side of the river. There is a mound only two feet

high, but having a considerable level area on the top, near the mill, which is said

to be tlie place where prisoners of war were tortured and sacrificed by the Indian

inhabitants. An examination disclosed partially calcined stones, ashes, charcoal,

&c., in the centre.

The river here has a rapid current, caused by a ledge of limestone of the same

kind as that in the lead districts of the western part of the State ; the whole fall

being about seven feet.

The country around is made up of a series of ridges like those before referred to,

with intervening valleys, having a general direction nearly north and south. They

are usually from twenty to fifty feet, and occasionally even one hundred feet in

height, and frequently several miles in length. One of these ridges of great height,

on the east side of the river, seems to have been selected as the principal cemetery,

as we find it occupied by a series of round mounds, forming a nearly straight row

along the summit. (Fig. 17.) They are so situated, that if the forest-trees were

Fig. 17.

jfe^^iy£^Ml«Ml!E!^^

removed, a very extended prospect could be ol)tained, embracing the site of the

village below, and the course of the river in either direction. Three of these are

partially blended at the base, and two had a slight ridge extending towards the north-

east, or in a direction /yom the village; or the tadpole (the significant name of this

variety of mound) was headed towards the principal works and probably main

residence of the ancient population.

The lizards arc here, as in most localities of a similar kind, placed with the



52 ANTIQUITIES OF WISCONSIN.

head or largest part towards the water. Among them are a number with only one

projection or leg, as shown in Fig. 18.

About five miles northwest of Hustisford, on the road to Juneau, the county seat

(section twenty-six, township eleven, range fifteen), is an animal-formed mound,

headed southward, and a ridge about one thousand feet in length, being much longer

than any heretofore noticed. The direction is a little north of east. They do

not appear to be connected with other works in the vicinity.

In the northwest part of this town are a number of mounds, but presenting no

varieties different from those before described; excepting one cross, which, from the

uniformity and great length of the arms, appears to differ from others. (See Fig. 19.)

Jioa.
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The Cross on section six, township eleven, range fifteen. Surveyed, 1851, by I. A. Lapham.

It is situated near the road, on the north line of section six, township eleven, range

fifteen, one of the arms being crossed by it. The middle is on a gentle eminence,
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HO that the arms descend in each direction. Being on an open prairie, there is an

extended view from this point. Each arm appears to be of about the same size and

length. The plough having already commenced its work of destruction, we could

not determine the proportions exactly. The compass indicated that the arms were

constructed almost precisely at right angles.

These remains are on the borders of a prairie, which, from the unevenness of its

surface, is denominated " Rolling Prairie." One prominent elevation has been sup-

posed to be artificial (Fig. 20) ; but a little examination satisfied us that it was
natural.

Natural Mound on Rolling Prairie.

Towards the source of the Beaver Dam river, we found numerous mounds

;

especially near the northwest corner of the town of Juneau (township eleven, range

fifteen) . On section seven are some " oblongs," one which was probably a " cross,"

and two others, broad and flat, with tails. These are much injured by cultivation.

They occupy a broad, gently undulating plain, the margin of the Rolling Prairie.

At the village of Beaver Dam, the stream is interrupted by a dam, so as to form

a. pond ten miles in length, similar, in many respects, to the one at Horicon, on

Rock river. On the border of this pond, a little west of the village, was a series

of mounds, now quite destroyed by the road that runs directly over them. Their

forms could not be made out with any degree of accuracy.

Fig. 21 represents two mounds, with a connection probably accidental, situated

on section one, township eleven, range fourteen. The efiigy could not be made out

in the cultivated field ; but it was, apparently, of the kind called the lizard.
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A few miles N. W. of this locality, on section twenty-seven, township twelve,

range fourteen, is a group of various forms, mostly injured or destroyed. Their

original number is estimated to have been between thirty and fifty. They were

mostly of the turtle form, though some are said to have resembled the lizard, the

buffalo, &c.

The works at Waushara, near the outlet of Fox lake, were on both, sides of the

rivpr; but those on the east side were destroyed by the growth of the village. One

circular tumulus was beautifully decorated with flowers, and will be preserved as

an ornament in the flower garden of one of the citizens ; a commendable instance

of good taste.

On the west side of the stream is an extensive group containing a cross,

oblongs, circular mounds, one of the bird form, and two that were perhaps intended

to represent the elk (see Fig. 22). These are on the ridge, and along the slopes

of the ridge, running parallel with the river, and but - a short distance from it.

Among the figures was a cross, the arms of which were oblique (Fig. 23), a,nd one
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At Waushara.

with the tail forming a tangent to the mound (Fig. 24), its outline resembling some

forms of the war-club, or the modern tobacco-pipe.

The next point visited was a high bank at the northeast angle of the lake

(sections eleven and fourteen, township thirteen, range thirteen), and near the

mouth of a small stream. At this place are several crosses, one structure of the

bird form, and numerous ridges, but not arranged with any apparent order or

system. In the same locality are numerous corn-hills and "caches" of the present

tribes, who still make their annual visits to the spot. We saw a flattish boulder

which had been used as a sort of anvil for pounding or pulverizing corn and

perhaps other substances.

Near the source of a small branch of Eock river, called the Eubicon, is a fine

little sheet of water called Pike lake. The banks are low, except on the east side;

and on the north side there is a group of works as sketched on Plate XXXVI,
presenting some characteristics not before observed. Here is another mound with

a level area on the top, being the frustrum of a cone, similar to the temple

mounds, supposed to be places of sacrifice. There are three others of the ordinary

form, two of the imitative forms, and a semicircular ridge embracing a circular
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excavation at one extremity, and partially inclosing another. The figure at the

east has but one projection or leg, and a forked tail ; the other figure difiers from
most of the lizard-mounds in the fact that the body and tail are not in the same
straight line.

The bank of the lake is more elevated at this point than on either side, where
are some low grounds with springs and marshy places. A little east of this lake

is a high peak or hill, which we ascended, but found no traces of ancient works
on its summit.

But the most extended and varied groups of ancient works, and the most com-
plicated and intricate, are at Horicon. Plate XXXVII represents the principal

groups immediately below the town, but does not include all in this vicinity. They
occupy the high bank of the river on both sides.

It will be seen that most of the forms heretofore described are represented at

this place, and some are combined in a very curious manner. There are about two
hundred ordinary round mounds in this neighborhood, and all, with two exceptions,

quite small. The two large ones, on the west side of the river, have an elevation

of twelve feet, and are sixty-five feet in diameter at the base. The others are from
one to four or five feet high. In several of them we noticed very recent Indian

graves, covered with slabs or stakes, in the usual method of modern Indian burial.

They belong to the Potawattomies. One is protected by slabs driven in a sloping

manner, so as to meet at the top like the roof of a house. Another has a kind of

pen made of sticks about six inches in diameter. These graves show the peculiarity

of having but one kind of wood on one grave ; the slabs being made of oak, and
the pen made of elm. The larger and more conspicuous mounds are generally

selected by the Indians for the burial of their dead.

There are sixteen mounds of the cruciform variety. (See Plate XXXVI, Nos.

1 and 2.) They are not placed in any uniform direction—some havmg the head

towards the north, some towards the south; nor do they appear to be turned

towards the river. The form seen, Plate XXXVI, No. 1, is exactly like that of

the mounds on the Milwaukee river ; but that represented on No. 2 of the same

plate was first observed at this place.

There is one mound, of which only a small portion appears on the plate,

regularly tapering for. a length of five hundred and seventy feet. At the smaller

extremity it is slightly curved to the east. At its larger extremity is a large cross,

and one of the largest mounds.

The animal form, Plate XXXVI, No. 3, is repeated, with slight modifications,

seven times. It may be supposed to represent the otter.

If the two composite figures, one on each side of the river, near the centre of

the group, are animals, performing some action, it is quite difficult to decide what
the animal or the action may be that is intended to be represented. Yet it can

hardly be supposed that these works were erected without design. They doubtless

have some meaning which it is now impossible to ascertain.

Several of the mounds had been opened; but we could not learn of any results,

excepting the discovery of human bones, and, in one case, the bones of a quadruped.

We opened one of the smaller ones, and, after a careful search, could trace no indi-
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cations that anj'thing had ever been deposited beneath it. If a human body or

anything else had been buried there, all traces of it had disappeared. It is difficult

to comprehend for what purpose the very numerous small tumuli were made, if not

for burial ; and yet it is hardly probable that all evidence of such use would have

disappeared. They are here commonly made of the black vegetable mould, but

slightly mixed with the subsoil, which has a lighter color.

On the other hand, one of the crosses was composed of whitish earth, evidently

taken from beneath the surface-soil. The animal mounds and crosses, being com-

posed of whitish earth, can sometimes be traced in a cultivated field, even after it

is ploughed down to a level with the general surface. One of the crosses imme-

diately south of the two large mounds seen on the plate, has the arms extended

quite athwart the top of the ridge, which is here flanked on one side by the river,

and on the other by an extensive marsh, or natural wet meadow.

Immediately above, the river expands into a broad and shallow lake, extending

twelve miles, with a mean breadth of five miles. Until recently this lake was four

feet lower than at present, and was mostly covered with a floating morass. Im-

mense numbers of fish and water-fowls are found there, and afibrd subsistence to

the inhabitants. These advantages have probably, from the remotest antiquity,

given this situation a prominence in the estimation of the various tribes or nations

who have successively occupied the country. It is a fact of some importance, in

deciding upon the general characteristics of the mound-builders, that they have

selected the same localities as their successors, and probably for the same reasons,

to wit : the greater facility of subsistence.

The beaver and otter, in former times, doubtless occupied the shores of this lake,

as the muskrat still continues to do. The several sources of the Rock river run

into the lake at various points, and their united waters are discharged at Horicon.

It has an elevation above Lake Michigan of two hundred and ninety feet. The
celebrated Sauk chief. Black Hawk, formerly had his residence at this point.

There are various interesting localities of ancient works in the vicinity of May-
ville, as will be seen on Plate XXXVIII. The most extended of these is on the

northwest quarter of section eighteen, township twelve, range seventeen, two miles

northeast of the village. This group is shown on Plate XXXIX. It comprises

thirty-five mounds of various forms, and occupies a nearly level strip between the

base of a large ridge^ and brook.

We found here one of the largest and most regular turtle-mounds we had yet

seen, and three or four of the quadrujoed form, one of which is represented on an

enlarged scale on Plate XXXIX. The two crosses are directed towards the north-

east, while most of the other forms have an opposite direction. Their arms are

seldom at right angles with the body, nor are the two parts of the body or trunk

in the same line. The head is always largest, highest, and nearly rectangular in

* Oe Plate XXXVIII, I have endeavored to represent these diluvial ridges, and to show how they

give direction to the water-courses. It would be a matter of much interest to the geologist to deter-

mine their extent and exact nature, with the view of ascertaining, if possible,* their origin. But such

an investigation would be out of place in this memoir.
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form. Their height corresponds with that of the other figures, it being usually

from two to four feet. If these crosses are to be deemed evidence of the former

existence of Christianity on this continent (as some have inferred), we may, with

almost equal propriety, assert that Mohammedanism was associated with it, and,

as proof, refer to the mound or ridge here represented in the form of a crescent.

Three mounds, near the north end of the group, are cleft at the extremity, like

that noticed at Burlington (Plate XIII, Fig. 2). One of them might be supposed

to represent a fisli, and, as the finny tribe must have afforded a principal source of

subsistence to the builders, it would not be sui'prising if they should include them

in the list of animals to be thus depicted. In that case the cleft extremity should

be considered as a forked tail, rather than an open mouth. The general direction

of the other figures would naturally suggest the same thing, at least in this locality.

In a cultivated field, near these works, were traces of other mounds, whose

nature we could not determine ; they were too far gone to be restored.

Half a mile east of this extensive group is a smaller cluster, consisting of two

animals and two oblong mounds. They were discovered by the engineer party in

the survey of the Valley Railroad, who reported the animals as resembling the

horse. Mr. Logan Crawford, Deputy Surveyor of Dodge county, made a survey

and drawing of one, given on Plate XXXVIII, which, as will be seen, has but

little resemblance to a horse. It was, without doubt, constructed by men who
had never seen or heard of such an animal, being long before its introduction upon

the American continent.

The two figures at this place are almost exactly alike, and Mr. Crawford's outline

may be relied upon as correct. The dimensions were ascertained by running a line

over the mound lengthwise, and then measuring at right angles from this line to

thirty-six of the most prominent points in the outline. The height on the shoulders

and fore-part of the body' is about two and a half feet. The legs, tail, head, and

neck, are not more than one foot high. Its whole length is one hundred and

twenty-four feet.

Directly north of Mayville (on the northeast quarter of section fourteen, town-

ship twelve, range sixteen), on the eastern declivity, and near the base of a ridge,

I saw some traces of ancient cultivation, in the form of garden-beds, with inter-

mediate paths. In one place, where the beds were examined, they are one hundred

feet long, and had a uniform breadth of six feet, with a direction nearly east and

west. The depressions or walks between the beds were about eight inches deep

and fifteen inches wide.

The next group of mounds noticed was at the northern extremity of a ridge near

the lower dam and mills (northwest quarter of section fourteen). There were five

elevations of the circular form, three of them with a projecting ridge, gradually

tapering to the extremity, being of the kind called " tadpoles."^ There are also

two of the lizard form, the tail of one being in contact with the head of the other.

» This form (see Fig. 18, p. 51), may possibly have been iuteuded to represent the gourd, an

ancient American plant, doubtless muck used by tlic mound-builders.
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Oil the adjoining tract (northeast quarter of section fifteen), are some round

mounds ; among them two of larger dimensions than usual, being from twelve to

fourteen feet in height, and from sixty-five to seventy feet in diameter.

These several groups form a regular row, from east to west, a little north of May-

ville. There is a similar arrangement at about the same distance south of the

village, commencing at a group of three mounds near the centre of section twenty-

six, which were very accurately surveyed and delineated by Mr. Crawford (see

Plate XL)—the cross, as usual, with a direction opposite to that of the other

figures, of which the central one is doubtless intended to represent the trunk and

arms of the human body. The trunk is two feet high, the arm§ and shoulders

one foot. The animal-shaped figure is brought too near this man on the plate

(being ninety feet distant). It differs from most others of similar configuration

in its slender form, rounded head, and recurved caudal extremity. The body is for

most of its length two and a half feet high ; the legs, head, and tail are one foot and

a half high; but the tail gradually slopes down to about six inches at the extremity.

On the northeast quarter of section twenty-seven is a group of four mounds, of

which one has the unusual form represented on Plate XXXIX. What it was

designed to represent, it is difficult to conjecture.

The next group is three miles southwest of Mayville, being on the northwest

quarter of the same section, and occupying the southern extremity of one of the

remarkable ridges so often mentioned. The road from Mayville to Horicon passes

directly by it. The general character of the figures will be understood by inspection

of Plate XL. A portion were in a cultivated field, and the breaking-up plough

had just been at work upon the remainder. Another year, and it would have been

for ever too late to delineate them. It will be observed that all the figures of this

group have their heads in one general southwesterly direction, except the cross,

which, as is almost always the case^ has a course directly opposite. From the

extremity of the longest mound, which is on the highest ground, a general view of

the whole is obtained ; and this may, perhaps, be regarded as the watch-tower or

look-out station. It is four hundred feet long.

On section thirty-three, near Horicon lake, are also some mounds, not shown

on the plate, lying west of those represented. They consist of two ridges, one of

considerable length, on the side of a ridge sloping towards the lake.

On the very high ledge of limestone, at the southwest corner of section twenty-

seven, which overlooks Lake Horicon, I was disappointed in not finding artificial

works.

On section twenty-five, township eleven, range sixteen, about seven miles south

of Mayville, is a cross examined by Mr. S. E. Lefierts, of that place. We did not
visit this locality, though we learned that the cross is associated with other mounds.
At the town of Theresa, on the elevated ground on the south side of the river,

near the residence of Solomon Juneau, Esq., is a group of figures mostly of the

lizard or oblong forms, and among them an excavation similar to those observed at

Fort Atkinson and near Milwaukee (see Plate IX, Fig. 5). Most of the lizard

mounds here are directed towards the south, but two are in an opposite direction

;

this being the first case of the kind observed.



ANCIENT WORKS NE A K ROCK RIVER. 59

A few Indians (Menomonees and Winncbagos) still reside here, and their wig-

wams are associated with the more substantial buildings of the white man. One
of the oblong elevations was entirely covered with graves recently made by them.

I have heard of other works twelve miles east of Theresa, and at Mound Prairie,

eight miles north ; also about a mile and a half below Waupun, north of Horicon

lake.



CHAPTER IV.

ANCIENT WORKS IN THE BASIN OP THE NEENAH, OR FOX
RIVER OP GREEN BAY.

This important river rises in Columbia and Adams counties, in two small

streams that unite a few miles north of Fort Winnebago. Thence it has a

sluggish current and crooked course, expanding into broad shallow lakes, or wind-

ing through rice marshes, until it enters Lake Winnebago. At a place known as

Butte des Morts (or Mound of the Dead), it receives the waters of Wolf river,

which is larger than the Neenah itself. Between Lake Winnebago and Green bay

the river has a descent, over numerous rapids, of one hundred and seventy feet.

The public surveys not having all been completed, the area drained by this river

cannot be exactly stated; but it is estimated at about 6,700 square miles.

At a place on the east side of Green bay, called the Eed Banks (township

twenty-five, range twenty-two), as we are informed by Hon. Morgan L. Martin, in

his annual discourse before the State Historical Society of Wisconsin, delivered in

1851, there are traces of ancient cultivation, still distinct, over a tract of several

hundred acres, now overgrown with forest-trees of a large size ; the product, accord-

ing to computation, of five centuries. The remains of an embankment inclosing an

acre or two of ground, occupy an elevated position in the immediate vicinity.

No other aboriginal works about Green bay have come to my knowledge, though

they may have existed and been long since destroyed ; for settlements have ex-

isted there since a period nearly or quite as far back as the year 1665.

Fio. 25.

Little Butte des Morts, as seen across tlie Lake. June 14, 1851.

Nor do we find such traces along the rapids below Lake Winnebago. The

advantages of water power had no attraction for the natives. The gently flowing

stream and placid lake were more favorite places of resort. Hence, we perceive

no indications of ancient mounds till near Lake Winnebago; the first one in

ascending the river being on the west side of Little Lake Butte des Morts, a

name indicating the existence of the mound, and the purpose for which it was

erected. (See Fig. 25.)
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This tumulus is about eight feet high, and fifty feet in diameter. It is to be

hoped that a monument so conspicuous, and so beautifully situated, may be for ever

preserved as a memento of the past. It is a picturesque and striking object in

passing along this fine lake, and may have been the cause of serious refiections and

hio-h resolves to many a passing savage. It is well calculated to aff^t not less the

bosoms of more enlightened men. There is neither necessity nor excuse for its

destruction; and we cannot but again express the hope that it will be preserved

for the benefit of all who may pass along that celebrated stream.

The summit of the mound is about fifty feet above the lake, affording a very

pleasing view embracing the lake and the entrance to the north channel of the river.

Among the articles discovered in the field near by, was some burnt clay in irre-

gular fragments, with impressions of the leaves and stems of grass, precisely like

those found at Aztalan.

This had been a place of burial, and, perhaps, of well contested battles; for the

plough constantly turns up fragments of human bones and teeth, much broken and

decayed. Arrow-points of flint, and pipes of the red pipestone and other materials,

have also been brought to light.

Two miles further east, and half a mile from Menasha, is a group of eight

mounds about four feet high, and from forty to fifty feet in diameter. They are on

the southeast quarter of section fourteen, township twenty, range seventeen, not far

from the shore of Lake "Winnebago. This ground has been selected for a cemetery

by the present inhabitants, who do not scruple to dig up the Indian skeletons to

make room for the bodies of a more civilized race.

The ground here, as in numerous other places,' exhibits marks of former culture

in rows or beds, very difierent from that of the modern Indians. These are covered

with a dense forest of young and thrifty trees, the largest not more, perhaps, than

one hundred and fifty years old ; so that the whole have grown up since the time

of Marquette, or within one hundred and eighty yeai's.

In the village of Menasha is an elongated mound, quite high at the end towards

the river, and terminating at a point at the other. A similar one exists on Doty's

island,^ forming a sort of counterpart to the first. They are not exactly opposite,

but ai'e both directed towards the river.

The eastern extremity of Doty's island has long been occupied by Indians, as is

evinced by the regular cornhills covering nearly the whole surfivce, as well as by a

new feature, not before observed, or supposed to be within the pale of Indian cus-

toms. The ground was originally covered with loose stones, fragments of the solid

limestone rock that exists everywhere not far beneath the surface. These stones

had been carefully collected into little heaps and ridges, to make room for the culture

of the native crops. The stone heaps are six or eight feet in diameter, and from

one to two feet in height. The interstices are now filled with soil, and partially

covered with grass and weeds.

The country about Lake Winnebago was first inhabited by the Kickapoo tribe
;

• The residence of Hon. James D. Doty, JI. C.
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though it is stated that the Mascontins [Oens des Prairies) were there at one time.^

The former were driven away by the wandering and warlike tribes of Sauks and

Foxes, who very early united, and, penetrating to the west, first established them-

selves here. They were in turn compelled to move further west by the Chip-

pewas, aided by the French.^ How long the Chippewas maintained possession is

not known. In 1766, Carver found on Doty's island, " a great town of the Winne-

bagoes ;"^ and more recently this region has been occupied by the Menomonees.

Which of these tribes, if either, perfoi'med the labor of gathering up the stones,

it would be difficult to decide; nor are we able to say whether the heaps are of the

same age as the mounds or of later origin.

From Menasha we went in a sail-boat across the north end of Lake Winnebago,

to examine and survey the mounds on the top of a high limestone clifi' or ledge.

On the northwest quarter of section thirty-six is a small clearing on the bank of

the lake, not far from the foot of the bluff, in which were traces of three long

mounds; and in the adjacent forest are three small embankments, extending across

a small ridge from the bank of the lake to a valley back of it. We had much dif-

ficulty in climbing the ledge, which has quite a formidable aspect, and is probably

two hundred feet high above the water ; the last forty or fifty being perpendicular,

or nearly so. From the top commences an almost level plateau, extending towards

the east ; and here we were fully paid for our labor, by the magnificent view of the

lake and surrounding country. Those who have examined the banks of the Niagara

below the great falls, or the mountain ridge as is seen in western New York and

Canada, will have a correct idea of this ledge of limestone ; and being composed

of a rock of the same geological age, the resemblance is not to be wondered at.

Passing along the ridge, we came upon the series of ancient works" represented

upon Plate XLI, No. 1,* extending for some distance hear the edge of the rocky

escarpment. It will be observed that they are of the same forms as those hereto-

fore described further south and southwest, and, with one or two exceptions, are

arranged with the heads towards the south.

The fact that the first figure is placed transversely, preceded by two mounds or

advanced posts, may have a particular significance; but, if so, its meaning is now
lost. The cross, near the centre of the group, is usually called " the man" by the

few persons who have seen this locality ; but it wants the legs and the contraction

for the neck, seen in the mounds of human form at the West.

These are the most northern of any animal-shaped mounds in the eastern part of

Wisconsin. They terminate near the south line of section thirty-six, township

twenty, range eighteen.

Although tormented by mosquitos, and oppressed by the close, hot, and damp

atmosphere of the dense forest, we followed the ledge five miles to another series

of similar remains, represented on the same plate. No. 2.

* Drake's Life of Black Hawk, p. 16.

° Supposed to have been in 1106.

^ Carver's Travels, &c., N. T. ed. 1838, p. 41.

* On this plate the figures are brought nearer together than the scale requires; but the distances

thus encroached upon are given on the plate.
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They are situated on tlie extremity of a ridge, at a place where tiie main ledge is

further back from the lake, and is much less steep.

Here was found a turtle-mound, but differing from the usual form in several

particulars, as will be seen by the figure.

The land along the east shore of Lake Winnebago is among the finest in the

State. The growth of trees and shrubs is so dense that it is difficult to penetrate

it without the aid of an axeman. It is just such land as would be selected by an

agricultural people.

These are, doubtless, the structures alluded to by Mr. R. C. Taylor, from infor-

mation communicated to him Ijy Dr. Lyman Foote, of the United States Army.^

There are mounds of ordinary circular form in the vicinity of the southern extre-

mity of Lake Winnebago ; some of them have Ijeen opened and found to contain

human bones.

We have heard of others of imitative forms on the west side of the lake, between

Oshkosh and Fond du Lac, which we did not visit, nor could we obtain very definite

information in regard to them.

Just before the Neenali enters Lake Winnebago, it expands into a broad sheet

of water called the Great Butte des Morts lake. Near the head of this lake is

the mound from which its name is derived, on the north or left bank of the river.

This is the site of the conflict between the Chippewas and French against the Sauk

and Fox bauds f but I can find no authority for the popular belief that the tumulus

was raised at that time as a covering for the bodies of the slain.

Near this Butte the Wolf branch of the Neenah enters, being properly the

main stream. Col. Charles Whittlesey, of the United States Geological Corps,

explored this stream, and he informs me that he found no remains of ancient

works on its banks.

At the Falls of the AYaupacca (a tributary of the Wolf) mounds are said to exist,

and also at some other localities in the vicinity.

Near a small stream, called Eight-mile creek, in the town of Utica, on the land

of Mr. E. B. Fiske (northwest quarter of section fourteen, township seventeen,

range fifteen), is a mound called the Spread Eagle (see Plate XLI, No. 3). It

is of small dimensions, the whole length being only forty-six feet.

There are two oblong embankments in the vicinity ; and the house is built upon

another called the Alhgator, but its form could not be distinctly traced at the

time of our visit.

There is a group of conical tumuli, forming an irregular row, half a mile below

Ceresco (section seventeen, township sixteen, range fourteen), and others of a similar

character formerly existed at and near the village.

At several points along the Neenah, between the Portage at Fort Winnebago

and the Butte des Morts, are localities of mounds.

Mr. R. C. Taylor informs us that " on the shores of Buffalo and Apuchwa lakes,

wherever the land is dry and sufficiently elevated, one may observe, even from the

' Sillimau's Journal, XXXIV, 95.

- Pike's Expedition, Appcudi.v to Part I, p. 45.



64 ANTIQUITIES OF WISCONSIN.

water, a vast number of tumuli. UiDon the summit of some of these may, from

time to time, be recognized the modern grave of some Winnebago or Menomonee
chief, strongly protected by pickets. The margins of the Neenah river are

remarkable for numerous Indian remains of this description. Colonel Petitval, of

the United States Topographical Department, who was engaged during the summer

of 1837 in a survey of this river, had the kindness, at my request, to give some

attention to these mounds. He describes an immense assemblage of them at a

point on the river called the Ked Bank, extending far into the interior, both north

and south, for an undetermined distance. Twelve of them at this place were opened

under his direction, and among them was an animal mound one hundred and fifty

feet long. All contained human bones in a very decomposed state."^

The mounds examined by me along the Apuchwa and Buffalo lakes, were entirely

of the conical form, or burial-mounds. They were observed at the villages of

Marquette, Montello, Roxo, and Packwaukee ; the same places that formerly were

the seats of aboriginal population being now selected as the sites of embryo towns

and villages by men of a different race.

There is a fine group on section twelve, township fourteen, range ten, occupying

prairie ground near a branch of Grand river. Further up this river (on section

eleven, township fourteen, range eleven) is a collection of about one hundred

mounds, mostly of the same form. Only one was sufficiently perfect to admit of

being surveyed and delineated. It is called the " Man," and is remarkable for the

unequal length of the arms. (Fig. 26.) It had been opened before our visit. The

Fig. 26.

/#

Tlie Man, near Mt. Moriah.

head points to the south, and towards a high hill called Mount Moriah, The soil is

sandy, and the mounds do not, therefore, preserve their original shape as distinctly as

in other localities. The round mounds are worn down and spread out, so as to form

» Silliman's Journal, XXXIV, 95.
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a very flat cone. In one was found the skeleton of a man, with fragments of

pottery, &c.

There are also a few mounds near Lake Maria, at the source of Grand river

(sections twenty-five and thirty-six, township fourteen, range twelve).

The Neenah river is in some places bordered by a high sandy bank, frequently

higher near the water than further back. Along the margin of this bank, small

indistinct mounds are of frequent occurrence, placed as if intended to guard or watch
the passage of the river. They are often of a subtriangular form, the shortest side

and highest point being towards the river. They are unusually small, and have
but little elevation.

At a place known as Moundville, are some structures quite perfect in their

shape and outline. They are in the oak-openings, on the west side of the river,

in township fourteen, range nine ; and consist of several raccoons and bears, with
oblong and round mounds, and one animal form (Fig. 27), whose genus and species

could not well be made out.

Fig. 27.

******* ^ssS^
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At Moundville. Forty feet to an inch.



CHAPTER V.

ANCIENT WORKS IN THE BASIN OF THE WISCONSIN RIVER.

The Wisconsin river is the largest stream within the State, having its source

on the boundary line between Wisconsin and Michigan, in a small sheet of water

known as " Lac Vieux Desert," and running into the Mississippi at Prairie du Chien.

Its general course is nearly south as far as the Winnebago portage, where it almost

unites with the Neenah. At this point it is suddenly deflected towards the south-

west and west. Its length cannot be less than four hundred miles, and it has an

aggregate descent of about nine hundred feet, or two and a quarter feet per mile.

It drains an area of about eleven hundred square miles.

The valley of this fine stream, from the Winnebago Portage to its junction with

the Mississippi, may be deemed the great central seat of population at the time of

the erection of the animal-shaped earthworks ; at least we must so infer from their

comparative abundance and importance along that valley.

The first published notice of the mounds in the valley of the Wisconsin, is in

the narrative of Long's Second Expedition, in 1823. It is there stated that " one

of the block-houses of the fort (at Prairie du Chien) is situated on a large mound,

which appears to be artificial. It was excavated; but we have not heard that any

bones or other remains were found in it."

Mr. Alfred Bronson, in a paper on the ancient mounds of Crawford county,

Wisconsin, read before the State Historical Society, remarks that another similar

one formerly existed on the prairie, now removed ; but no evidences of the design

of their erection were found—nothing was observed but bones, rifles, &c., of recent

interment.

" One mound, standing in a group at the southwest angle of this prairie, has a

base of some fifty feet, and is about ten feet high, on an eminence of about the

same elevation. From its top can be seen to advantage the extensive low bottom-

lands which lie between the Wisconsin and Mississippi rivers ; and were it not for

the timber on the margin of the two i-ivei's, their flowing currents could also be

seen for some distance. This circumstance induces the belief that it was built for

a kind of watch-tower, or look-out place, to watch the approach of enemies."

Traces of mounds were discovered by me (in 1852) along the whole extent of the

prairie, apparently similar to others found in the vicinity; but from cultivation,

and the light sandy nature of the materials, they are now almost entirely oblite-

rated. The large round tumuli, situated along the island between the " slough"

and the main channel of the Mississippi, are so near the level of the river that

their bases are often Avashed by the floods. In 1826, at the highest known floods.
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(it being eight feet higher than the high water of 1832, and about twenty-six feet

above the lowest stage,) the mounds were all that could be seen of this island

above the water. These were doubtless for burial, and of less age than the more
elaborate works in the interior of the country.

Below the town and fort, towards the mouth of the Wisconsin, are similar tumuli,

equally subject to overflow ; and on the high bluffs south of that river are some
look-out stations or mounds.

Advantage is taken of these elevations for the foundations of the better class of

dwelling-houses, above the reach of high water ; being, perhaps, the only instance

in which the ancient works are rendered useful to the present inhabitants. In

general it is deemed necessary to remove them as incumbrances, rather than to

preserve them as matters of convenience.

Some traces of a ditch and embankment observed on the island, evidently of a

military charactei', proved, on inquiry, to be the remains of the original American
fort, that was taken by the British in the war of 1812.

It is quite clear that this interesting place has been a favorite one with all the

different tribes or races of inhabitants, from the days of the first mound-builders to

the present time ; and the construction of a railroad (soon to be completed) con-

necting this point with Lake Michigan at Milwaukee, will doubtless render it one

of the greatest importance.

Proceeding up the Wisconsin, the first locality requiring notice is called by the

French the Petit Cap au Ores ; which was visited by Messrs. Keating, Say, and

Seymour, of Long's exploring party, and of which the following account is given

:

"They found the bluff which borders on the Wisconsin, about four miles above its

mouth, covered with mounds, parapets, &c. ; but no plan or system could be

observed among them, neither could they trace any such thing as a regular inclo-

sure. Among these works, they saw an embankment about eighty-five yards long,

divided towards its middle by a sort of gateway about four yards wide. This

parapet was elevated from three to four feet ; it stood very near to the edge of the

bluff, as did also almost all the other embankments which they saw. No con-

nection whatever was observed between the parapets and the mounds, except in

one case, where a parapet was cut off by a sort of gateway, and a mound placed in

front of it. In one instance the works, or parapet, seemed to form a cross, of which

three parts could be distinctly traced ; but these were short : this was upon a pro-

jecting point of the highland. The mounds which the party observed, were

scattered without any apparent symmetry over the whole of the ridge of highland

which borders upon the river. They were very numerous, and generally from six

to eight feet high, and from eight to twelve in diameter. In one case a number of

them, amounting perhaps to twelve or fifteen, were seen all arranged in one line,

parallel to the edge of the bluff, but at some distance from it."

The very numerous and highly interesting remains found on the banks of the

Wisconsin at Muscoda, and in its vicinity, are very fully described and delineated

by Mr. Stephen Taylor, to whose paper in Silliman's Journal (XLIV, 22), and in

the abstract of it in the Smithsonian Contributions (I, 128-133, Plates xlii, xliii,

xliv), the reader is referred. Not having visited this locality, I have nothing to

add to the ample details given by Mr. Taylor.
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My investigations in the vicinity of the Wisconsin embraced Prairie du Chien,

and extended about thirty miles on the north side of the river, commencing at

Helena, the site of the oft described Shot-Tower. Two miles above this place (on

section eight, township eight, range four, E) are some mounds ; but the first of

much note as we ascend the river, along the road on the north side, are those on

section four of the same town (see Plate XLII, No. 1), consisting of a series of

oblong and conical tumuli, with one apparently leading the flight, in the form of a

bird with outspread wings. These are composed of sand ; and in some cases, where

the road has been removed or destroyed, the wind in dry weather is fast reducing

them to a level. The bird, of which an enlarged plan is given on the plate (Plate

XLII, No. 2), is of the same material; and we found it very difficult to trace

the exact original outline, from this cause. It may be regarded as representing a

barbed spear-head or arrow-point. Were we to confine our attention to one or

two of the oblong mounds on the edge of the bank, we might be led to regard them

as breastworks, or parapets, for defence, and perhaps to command the channel of

the river ; but an inspection of the whole group shows clearly that no such purpose

could have been intended.

They occupy a sandy plain, bounded by the channel of the river, or bayou, on

one side, and by the bluflfs on the other. The ground is covered with scattered

trees, and an undergrowth of grass and weeds ; but few shrubs being present.

About a mile and a half beyond, on the side of the road, is the human figure

with its gigantic arms, having a stretch or extension of two hundred and eighty-

eight feet (see Plate XLII, No. 3) ; so great, indeed, that the size of the plate

adopted requires the omission of part of one of them. They are both of the same

length. The body is fifty-four feet long, if we include the head and neck.

This figure stands by itself, in a valley or pass between two of the high sand-

stone blufis, one of which rises immediately above the head. A small brook, a

tributary of the Wisconsin, runs a little to the east and south.

From the site of this remarkable and lonely structure, the road leaves the imme-

diate valley of the Wisconsin, and, passing a " divide," descends into the valley of

the stream called Honey creek. Towards the mouth of this creek are numerous

works of great interest; the first, near the residence of Mr. Mosely, being represented

on Plate XLIII. Unluckily the breaking-up team had, only the week previous to

our visit, turned over the natural sod upon most of these works ; the four figures

at the southwestern part of the group only remaining uninjured. Here we found

a number of forms quite different from any heretofore described. One is apparently

intended to represent the human shape, though very deficient in the proportional

length of the arras and legs. (See Plate XLII, No. 4.)

Another, and larger mound, of similar general form, stands adjacent ; and it can

hardly be supposed that the object of the one was very different from that of the

other. Perhaps they are designed to represent a male and female.

These earthworks are four feet high at the intersection of the arms, where they

are highest. The arms are in a straight line, at right angles with the body. The

resemblance of the latter figure, however, to some supposed to be intended to repre-

sent hirds, shows that there is a gradual transition from one form to another among

mounds of this kind as well as others.
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The two figures adjoining these, iire presumed to represent the buffalo or bison

[Bos americana). One of them was carefully measured, and the result is shown in

the enlarged figure (Plate XLV, No. 1). The general contour, especially the hump
over the shoulders, renders the suggestion probable. The forms are almost exactly

alike, though one is slightly larger than the other. They also may be intended for

the two sexes. It will be observed that the attitude is quite spirited and natural

;

probably representing the animals in the act of browsing or drinking.

The two quadrupeds north of the road, were too much injured by the plough to

enable us to make them out satisfactorily; but they did not appear to present any

new features. The long ridges (nearly a thousand feet in length) are a peculiar

circumstance in this group
;
yet they seem to be located without design. The one

with an irregular cross ridge near the top may be thought to represent a bow and

arrow ; or it is a cross with curved arms.

These works occupy a gentle slope, extending from the base of the high bluffs

towards the marshy and springy grounds at the south. Beyond the marsh another

bluff rises abruptly. The space between the bluffs only is used for agricultural

purposes; and, if in possession of a warlike people, we might fancy these long ridges

constructed to defend the passage leading between the bluffs, from the valley of the

river below, to the interior or back country. This may have been the object of the

most easterly and longest ridge or parapet; but of what use, according to this theory,

were the other similar ridges, which could not have been intended for defence ?

It is much to be hoped that the proprietor of the two buffalo effigies will not

allow them to be wantonly destroyed. They escaped the first efforts of the plough;

it will be fortunate if they always secure the same exemption.

. As it is frequently important to know the relative situation of various groups of

works, in order to determine their dependence, if there be any, one upon another, I

have given a map (Plate XLIV, No. 1), showing the position of this group in respect

to two others next to be noticed. Half a mile south of the space covered by this map
is the Wisconsin river. The bluffs here leave the river, and extend along the west

side of Otter creek ; the broad plain known as Praiiie du Sac, or Sauk Prairie,

lying between them and the river. It will be observed that the group just described

occupies one of the passes by which the road ascends the bluffs.

The works near the centre of section seven (Plate XLIV, No. 1), are on the

margin of the marsh which borders the creek. Here are several oblong mounds,

one of the bird form, and two anomalous images, of which drawings are given

(Plate XLV, Nos. 2 and 3). Though they are evidently animal forms, it would

be difficult for the most practised zoologist to determine the genera and species

to which they should be referred. These are on ground gently sloping from the

bluffs in the rear to the edge of the marsh, where there is a bank of no very great

elevation.

On the east side of the creek, at the middle, commences a series of earthworks of

a very interesting character, as shown on Plate XLIV, No. 2. The principal

figure, in the form of a bird with a forked tail, is also represented enlarged on Plate

XLVI, No. 3.

The bear is enlarged, and shown with its true proportions, on Plate XLV, No. 4.
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It can hardly admit of a doubt that this animal is intended, if we judge from the

general form of the image.

One of these figures had apparently been cut in two by some cause since it was
completed. Several excavations made in building the dam have injured or destroyed

some of these works. We noticed here that the reddish earth excavated from the

pits very soon lost its redness on exposure to the air, and assumed the light color

of the earth found in the animal mounds. This will explain the difference in hue

without resorting to the improbable suggestion that the soil has been brought from

a distance. The birds and bear are on the margin of the beautiful level plain, here

mostly covered with trees ; a part of the great plain or prairie before alluded to.

It is to be observed, that the difference between the mounds evidently birds (Plate

XLVI, No. 3) and those resembling the human form (Plate XLII, Nos. 3 and 4),

is but slight; so that, strange as it may appear, it is sometimes not easy to decide

which was meant by the ancient artist.

The prairie along the river, above Honey creek, gives evidence of recent Indian

occupancy in the numerous irregular corn-hills, such as are now made by them.

In 1766,^ and probably for a long time afterwards, it was the site of a village of the

united Sauk and Fox tribes—hence, the name of the prairie. But few remains of

the labors of the " ancient people," however, were observed on this plain, until we
approached its upper margin. Here we found, near the residence of Mr. Charles

Durr, several parallel ridges, and a few imitative forms. One of these, with the

anterior foot remarkably enlarged, is represented on Plate XLVI, No. 1. These

works are near the line between sections seven and eight, township ten, range

seven east.

We here found a number of ridges with an angular deflection near the smaller

extremity. (See Plate XLVI, No. 2.) They have about the usual height of oblong

parapets and ridges, from two to four feet, and vary in length from two hundred

to several hundred feet. They differ from the crooked ridge (Plate XLIII), on

Honey creek, in having the deflected portion straight.

We noticed here a mound with a horn, apparently intended to represent the elk

or deer; which, as night overtook us, we did not survey.

A short distance above commences a series of works surveyed by ,Mr. William

H. Canfield, of Baraboo, and represented on Plate XLVI, No. 4, and -on Plates

XLVII and XLVIII. They are located on the slope extending from the bluffs to

the river, here about two miles apart. The ground is not level or even, but gently

rolling, and the principal mounds are handsomely situated on the knolls. The
little brook on Plate XLVII is usually dry, and runs in a valley but slightly

depressed below the general surface. Towards its source the ground is more level

and a little marshy. The bed of the stream is a little gravelly.

The sharp-pointed ridges, some straight, and others with an angle near the extre-

mity, and the animal with several humps on its back, are peculiar features in this

group.

The works represented on Plate XLVIII are about a mile north of the last, and

^ Carver's Travels (Harper's N. Y. Ed., 1838), p. 49.
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about midway between the blufis and the river. The pond contains pure water,

and now suppHes the inhabitants of a very different race with this indispensable

element.

About two miles further up the river (on section three, township ten, range seven

east), is another group, of which only one figure Avas surveyed by Mr. Canfield

(Plate XLVI, No. 4). The form of the head and wings leaves no doubt that the

object intended was a bird.

As this bird is represented in the act of flying, the remark of Mr. Canfield that

it may be a messenger-bird carrying something, indicated by the little mound placed

below the wing, as if suspended from its beak, seems quite probable. This mound

is small (seven feet in diameter), a very true circle at the base, and now less than

a foot in height. Perhaps the purpose is to represent the bird as bearing to the

spirit-land some person whose remains were deposited in the mound.

Mr. Canfield writes that " the valley of the Wisconsin river above Prairie du

Sac, for three or four miles, is completely filled with these works. It is here

two miles wide, timbered mostly with black and burr oak, -generally of a light sandy

soil, and quite undulating, in some places hilly. There are no mounds on the

prairie."

There are scattered tumuli of various forms in and about the village of Baraboo,

on the river of the same name.

A little east of that remarkable gorge in the sandstone, known as " the Dells of

the Wisconsin river," is a small inclosure (Fig. 28), of double walls, which may

.,*ff7!JrtH. .^TTTTTnr^
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Ancient inclosure, Dells of Wisconsin river.

have been surmounted by palisades, and have formed a sort of fort or stronghold.

The breadth occupied by the two embankments is eighteen feet, and the area of the

inclosure is about 45,000 square feet, affording room for about 2,000 persons.
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There are also some other slight works in this vicinity, mostly oblong mounds,

called breastworks by gentlemen of military associations ; and there are extensive

tracts of ground worked into garden-beds, or low flat ridges, as before described.

There are also some mounds at the foot of the Big Dells, six miles further up

the river.

Following up the valley of the Lemonwier river, a branch of the Wisconsin

from the west, the first group of works observed was near One Mile creek

(section twenty, township fifteen, range four, delineated on Plate XLIX). There

are six embankments of different lengths, three bird-shaped mounds with large

bodies, and two small oval tumuli, all arranged on or between two sandy ridges that

very much resemble ancient lake beaches. The works are arranged in a direction

parallel to these two ridges ; and the wings of two of the birds extend entirely

across the low ground between them. On both sides of the ridges the ground

descends into low marshy places of considerable extent.

The two oblong embankments situated upon the sand ridge might be supposed

to be works of defence, or breastworks ; but as they are of precisely the same

character as the others whose, position between the ridges precludes such an infer-

ence, we must, as in other cases, conclude that they were constructed for a different

purpose. ' The ground is here occupied by the oak-openings, or a scattered growth

of trees. The marshes on each side may formerly have been ponds, now filled by

the accumulation for ages of vegetable matter.

At Mors creek (section seven, township fifteen, range four, east), there is a series

of mounds, as delineated on Plate L. They extend along the river at intervals for

two miles. The group near the mill (Plate L, No. 1), is much injured by a

removal of the earth to form the dam across the Lemonwier river. It consists,

as will be seen, of bird-shaped and oblong earthworks. No. 2 of the same plate is

an enlarged plan of the two most perfect of these images. Upon excavating one of

them, the remains of a human skeleton were found, which had been deposited in

the head of the figure. These mounds are here supposed to represent men. They

are upon a gentle slope or nearly level space between the river and the foot of a

ridge, or second bank, which is but slightly elevated above the water of the river.

Several round tumuli are found on the ridge a few rods further west.

On Plate L, No. 3, is represented a very long-armed figure, situated near Two
Mile creek (about two miles above Moss's Mill), where are others quite similar to

those exhibited on the same plate, No. 2. These long arms extend quite across

from the abrupt bank of the river to some marshy grounds.

In the same neighborhood is said to be a small circular inclosure (southwest

quarter of section twenty-one, township sixteen, range three), and also (on the north-

west quarter of section twelve, township fifteen, range three) a series of garden-

beds.

Leaving the main Lemonwier. river, we passed between two isolated sandstone

cliiFs, known as the Little BluflCs (section twelve, township sixteen, range two,

east), and observed two oblong embankments, or breastworks; but they did not

appear to be arranged with any purpose of defending the narrow pass between the

bluffs.
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Oil section nine, township sixteen, range two, east, we found an oblong embank-

ment; and also one called a man, with the legs expanded, but having no contraction

for the neck. (See Plate L, No. 4.)

Several earthworks (one of the man shape) are found on section five, tcwnship

sixteen, range two, east; and a row of five oblong elevations, with but slight intervals,

occupy a swell in the prairie on section four, township sixteen, range one, east.

Above these we discovered no more mounds on the Little Lemonwier. The
country becomes more hilly ; the valley is narrow, and the stream small ; affording

no suitable position for an aboriginal population.

Above the mouth of the Lemonwier, on the Wisconsin, I have no information

of ancient works, except a few mounds at Du Bays, at Plover Portage, and an
inclosure recently discovered and described to me by Mr. Erskine Stanbury. It

is spoken of as "a fort" in township twenty-one, and

range seven, east, on the line between sections nineteen '" " '

and twenty, seven hundred and thirty chains from the -^ <^
south corner of those sections. It is on the bold bluff

bank of what we call Iron creek. It consists of an oblong ^^ X.
or parallelogram, its longer axis with the direction of the

^^

stream. The walls are about the usual height, with a

regular ditch or fosse all round them ; and in the ditch and fort, trees from six to

ten inches in diameter are now growing. From each corner a straight mound is

thrown up, running off to some distance, as in the figure. The ground was covered

with snow, or we would have taken a survey and measurement.

ANCIENT WORKS AT LAKE VIEUX DESERT.

In the second volume of the History of the Indian Tribes (p. 91, Plate lii), just

published by authority of Congress, is a plate representing the ancient works situ-

ated on one of the three islands in Lake Vieux Desert, the head of the Wisconsin

river, accompanied by the following brief notice

:

" The remote position of Lake Vieux Desert, its giving rise to the Wisconsin river,

and its having a large island in its centre which fits it for the cultivation practised

by the Indians, appear to have early pointed it out as a retreat and stronghold of

the interior Indians. No enemy could approach it except by water, and its natural

capacities for defence were strengthened by an elliptical embankment in its centre,

which appears to have served as the basis of pickets. There were small mounds or

barrows within the inclosure, together with some cross embankments, and two large

excavations without the embankment, all which are shown in the plate. It appears

to have been the most northwesterly point fortified, east of the Mississippi river.

The boundary which separates Wisconsin from Michigan cuts the island into nearly

equal parts."

It is not stated when or by whom these works were surveyed. The general

parallelism of the embankments with the shore of the island, and the occurrence

of large pebbles in their materials, lead to the suspicion that they may be natural

ridges, caused by the expansive force of ice. Such ridges are quite numerous along

the banks of the smaller lakes in this climate.

10



CHAPTER VI.

ANCIENT WORKS AND ANCIENT MINING, AT LAKE SUPERIOR
AND MISCELLANEOUS LOCALITIES.

In the geological report of Messrs. Foster and Whitney, made to Congress in

1850, we have some details of discoveries of traces of ancient mining in the copper

district south of Lake Superior, and also on Isle Royale. They " consist of nume-

rous excavations in the solid rock ; heaps of rubble and earth along the courses of

the veins ; the remains of copper utensils, fashioned into the form of knives and

chisels ; stone hammers, some of which are of immense size and weight ; wooden

bowls for bailing water from the mines ; and numerous levers of wood used in rais-

ing the masses of copper to the surface."

Traces of mounds, constructed in the form of mathematical figures, were observed.

One on the northeast quarter of section sixteen, township fifty, range thirty-nine,

near a small stream, is about ten feet high, in the form of a square, flat on the top,

the sides of which are fifteen feet in length. The slopes are regular from the top

to the base.

From this description, and the drawing accompanying it (Fig. 30), this tumulus

appears to be a regular pyramidal structure, like those within the walls of Aztalan,

the temple-mounds so often found in the Southern States, and the teocalli of Mexico.

We might draw the conclusion that people having the same form of worship were

spread over this whole extent of country, and that those who had gone to the

remote regions of Lake Superior had so much respect for their religion as to erect

a small altar or temple-mound, to answer their temporary purposes while engaged

in the duty of supplying the nation with copper.

The stone hammers (Fig. 31), observed in great abundance about these mines.

Temple Mounrl, L. Superior. Stone Hammer of Ancient Miners Stone Axe, L. Superior.

show that the process of cutting the masses of native copper was practised then as

it is now, only with tools of different materials. These seem to have been manu-
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fiictui-ed on the ground, and differ from the articles of stone obtained from the

mounds further south.

Among them, however, are stone axes (Fig. 32), quite simihir (if we may judge

from the delineation of Messrs. Foster and Whitney) to those common to the whole

country ; and they form another connecting link between the mound-builders and

the ancient workers of the Lake Superior copper mines.

Dr. C. T. Jackson attributes these operations to the Chippewas ; implying that

the ancestors of the present race of Indians made the excavations, stone hammers,

axes, &c.

If we assume the age of the tree found growing upon the rubbish thrown out of

an ancient mine (three hundred and ninety-five years) as indicative of the epoch,

or near it, when the mines were worked, it is only about double the time that the

Chippewas have been known to occupy this region. The discovery of wooden

levers and wooden bowls, forbid us to assign a much greater antiquity to these

works. If these Indians have remained unchanged in their general habits for a

period of two hundred years, it requires no aid from the imagination to suppose

that they had then occupied the same country for one or more terms of equal dura-

tion; and there is, therefore, nothing improbable in the supposition that Wisconsin

was occupied by the present race of Indians (if not of the same nations or tribes),

five or eight hundred years ago.

The existence of wood buried in mounds at Aztalau, and other places, not entirely

decayed, and the condition of the bones and other articles accompanying it, show

conclusively that they could not have been deposited for a much longer period

than that mentioned.

When the country about Lake Superior was first visited by French missionaries,

about the middle of the seventeenth century, or two hundred years ago, copper was

used by the Chippewas.

Alloiier writes (in 1G6G), "It frequently happens that pieces of copper are found

weighing from ten to twenty pounds. I have seen several such pieces in the hands

of savages ; and since they are superstitious, they esteem them as divinities, or as

presents given to them to promote their happiness by the gods who dwell beneath

the water. For this reason they preserve these pieces of copper wrapped up with

their most precious articles. In some families they have been kept for more than

fifty years ; in others they have descended from time out of mind, being cherished

as domestic gods."^

Father Dublon (1669-70) says, in relation to the copper, that the Indians were

shy of disclosing their knowledge of it, " so that We were obliged to use some

artifice."'

If, then, these fragments of copper were held so sacred as to be kept and handed

down as household gods, we may certainly allow some lapse of time for such

superstitions to originate and become incorporated into the religious system of the

' Quoted hy Foster and "Whitney, page T.

• Same, p. 10.
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Chippewas ; and a comparatively slight draft upon the past, anterior to that period,

will carry them back to the age of the ancient mining and mound-building.

Upon a general consideration of these investigations, we are led to the inference

that the men Avho built the earthworks of Wisconsin, and those who first opened

the Lake Superior copper mines, were one and the same people, and that they were

none other than the ancestors of the present race of Indians. Differences there

may have been, as we now see in tribes residing within a few hundred miles of

each other; but these differences were perhaps no greater at that remote period

than at present.

But to account for the presence of copper among the mound-builders, we need

not resort to Lake Superior. Fragments of this metal in its pure or native condi-

tion, are A'ery often found associated with the " drift," which has doubtless been

transported from the same region of country. Such fragments are frequently washed

from the banks by rains, or by the action of the waves on the margin of the lakes.

Since the settlement of the country they have often been turned up by the plough.

They vary in size from the smallest fragment to twenty pounds or more in weight;

and from this source probably all the copper used by the natives, other than that

from mines, was derived. The chemical tests applied would not, of course, decide

this question.

With regard to the ancient mines at Lake Superior, it might be questioned

whether the old French missionaries and traders did not succeed in extorting from

the Indians, by artifice, the secret of their locality, and then make abortive attempts

to remove some of the large masses there found. In the report of Messrs. Foster

and Whitney, before referred to, it is stated that Mr. Samuel 0. Knapp (who first

laid before the public an account of the nature and extent of the primitive min-

ing) discovered "a mass of native copper ten feet long, three feet wide, and nearly

two feet thick, and weighing over six tons. On digging around it, the mass was

found to rest on billets of oak, supported by sleepers of the same material. This

wood, by its long exposure to moisture, is dark colored, and has lost all its consist-

ency. A knife-blade may be thrust into it as easily as into a peat bog. The earth

was so packed around the copper as to give it a firm support. The ancient miners

had evidently raised it about five feet, and then abandoned the work as too labo-

rious. They had taken ofi" every projecting point which was accessible, so that

the exposed surface was smooth."

Again, " in cleaning out one of these pits, at the depth of ten feet, the workmen

came across a fragment of a wooden bowl, which, from the splintery pieces of rock

and gravel imbedded in its rim, must have been employed in bailing water."

Now, unless there is some mistake as to these facts, we are not disposed to

attribute this work to the aboriginal inhabitants. The sleepers, levers, wooden

bowls, &c., are rather indicative of Caucasian ingenuity and art. Nor do the copper

knives of Lake Superior have the appearance of great antiquity. Their form indi-

cates quite plainly the knife of the white man ; although the method of attaching

the handle by turning up the edges, may be of aboriginal origin. See Fig. 33, which

is a halfsize drawing of a copper knife from Lake Superior, presented to me by Mr.
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O. Vand3kc. Arrow-points were attaclied in the same way (see Fig. 34), as shown

by one found at Menasha, on Lake Winnebago, and received from Mr. Curtis Eeed.

Copper Kuife from Lake Superior. (One half natural size.)

In the immediate valley of the Mississippi the animal forms do not appear to be

as numerous as on the Wisconsin and in some other localities. So far as I can learn,

they extend down only as far as Apple river, in Illinois, a few miles south of the

State line of Wisconsin.

Indian AiTow-bead, of copper. Natural size.

There are occasional localities south of the Wisconsin river, where traces of

ancient works can be seen ; but the immediate bank of the Mississippi is so broken

that it could not be explored without much labor and difficulty.

The works at Prairie du Chien, heretofore described (page 66), are the most

extensive of any on the river; but these are too much injured to exhibit with dis-

tinctness their original forms.

Along the great dividing ridge between the Mississippi and the Kickapoo rivers,

there are mounds in great numbers. Their general character is the same as that of

those near the residence of Mr. Miller (Plate LI), and they may, without much effort

of imagination, be classed among the birds and buffaloes, accompanied by oblong

and circular mounds. This ridge may be aptly compared to the back-bone of some

gigantic animal, the numerous lateral spurs, extending towards the Mississippi or

the Kickapoo, representing the ribs.

The animal effigies along the ridge are usually headed towards the south or

southeast. The elevation is from four hundred to seven hundred feet above the

adjoining rivers. The arrangement of the strata of rock (as exhibited in the section,

Plate LI) is such as to cause numerous springs to gush out on either side, not far

below the summit ; and that circumstance may have led to the occupancy of the

ridge by so large a population, as is indicated by their works still remaining. It is

now inducing settlements in the same locality by a different race of men ;
the prime

necessities of man being alike under all circumstances.
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Isolated tumuli exist near the waters of the Mississippi along this part of its

course ; and at the place where the road turns off towards Springville, at Bartlett's

Landing, is a very considerable assemblage, mostly of circular and oblong mounds,

occupying the summit and sides of a narrow ridge. (Plate LIT.) The river is here

divided into several distinct channels, called " sloughs."

At La Crosse there is a prairie between the river and the bluffs, which has always

been a favorite place of resort for the Indian. The conical tumuli forming a row

parallel with the river, manifest also the residence of the mound-builders. The

materials of these works being sand, they are now much reduced, and can be dis-

covered only upon close inspection. I could find none that appeared to have had

any animal or other imitative forms.

On the immediate brink of the river are excavations bordered by embankments.

Some are circular, and resemble the remains of the Indian caches ; while others are

of a different form, as represented in Fig. 35. Several were observed in the shape

Fia. 35.

Mississippi river.

Ancient Works on tlie bank of the Mississippi, at La Crosse. Forty feet to an inch.

of a crescent, the excavation gradually deepening from the horns towards the centre.

All have the elevated ridge on the side furthest from the river ; so that if these

works were intended for defence, it was against an enemy from the land. They are

of no great extent ; many of them would not protect more than two or three persons.

Perhaps it was to excavations of this kind that Lieutenant Pike alludes in his

journal (page 19), where he says :
" The Sioux have a mode of defence or secre-

tion by digging holes in the prairie, and throwing up a bank around it, into which

they put their women and children, and then crawl in themselves." The soft sandy

nature of the ground here would easily admit of the employment of that kind of

protection.

On the eastern border of this prairie are some very high bluffs, presenting towards

the top perpendicular cliffs of limestone. On one of these, known as Gale's Bluff,

we found a large crevice or cave, in which, among some loose stones and sand, were

several human bones ; and a skull has been taken from the same place. No bones

of animals could be found. The rock above the cave is perpendicular for a great

height.
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On the south side of the entrance are some markings (Fig. 30), doubtless of

aboriginal origin, and possibly intended to record the virtues of the person or per-

\/A\ '\'/

Indian Ilieroglyphics, Gale's Bluff, near La Crosse.

sons whose remains are there deposited. The marks are on a soft, yellow, granular

limestone ; often mistaken by casual observers for sandstone. They are not deeply

impressed, and have evidently been affected by the crumbling of the surface.

Only an occasional mound was observed along the valley of La Crosse river;

and it is believed that no works of any considerable extent exist above this point

on the Mississippi.



CHAPTER VII.

CONTENTS OF THE MOUNDS; REMAINS OP ANCIENT
WORKMANSHIP.

We have already stated, in their proper connection, the results of the examina-
tions of the mounds at various places ; but some general facts remain to be men-
tioned.

It is important to determine with certainty whether the relics found buried are

the work of the original mound-builders, and placed there at the time of the erec-

tion of the mounds, or have been deposited subsequently. This can usually be

done with a reasonable degree of certainty by one accustomed to such investigations.

So far as I have had opportunity to observe, there are no original remains in the

mounds of imitative form, beyond a few scattered fragments that may have gained

a place there by accident. Many of the mounds have been entirely removed,
including the earth beneath for a considerable depth, in the process of grading
streets in Milwaukee ; and it is usually found that the natural surface had not been
disturbed at the time of the erection, but that the several layers or strata of mould,
clay, gravel, &c., are continuous below the structure as on the contiguous grounds.

Great numbers of the smaller conical tumuli are also destitute of any remains

;

and if human bodies were ever buried under them, they are now so entirely

" returned to dust" that no apparent traces of them are left. If we assume that each
mound was a place of burial, we must infer from the absence of utensils that the

common practice of depositing with the dead the implements to be used in the other

Fig. 37. Fig. 38.

One-quarter size. One-quarter size.

world, is of comparatively recent origin ; since some of these, at least, would have
resisted decay. The middle-sized conical mounds, and tliose of larger dimeu-
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sion, almost always contain evidence of the deposit of one or more human bodies.

These are always very much decayed ; only one skull having been found sufficiently

entire to enable Dr. Hoy, with much skill and labor, to restore it sufficiently to make
out its general characteristics. A fortunate combination of circumstances had caused
this preservation. The skull and some other bones were enveloped in a peculiar

kind of clay, which seems to have possessed a preservative quality beyond that of

ordinary earth, of which most of the accumulation was composed ; and on the very
top of the mound was a large tree, which had shed off the rains for several centuries.

Many peculiarities of this cranium are pointed out by Dr. Hoy. (Chapter I, page 9.)

On Plate LIII, there is a drawing of the natural size; and figures 37 and 38
represent the top and back views of the same skull reduced to one quarter of the

natural size.

loliowmg are its dimensions

:

Longitudinal diameter .... 6.8

Parietal diameter..... 5.3

Occipito-frontal arch .... 13.8

Length of head and face .... 8.2

Zygomatic diameter .... 4.9

Facial angle ..... 76

To give the reader more particular information respecting the supposed charac-

teristics of this interesting relic of an extinct people, I have, with the assistance

of a phrenological friend, prepared the following "chart." For the localities of the

" organs," &c., reference was had to Spurzheim,^ whose works have become a portion

of the literature of the country, and are to be found in all important libraries.

Although the principles of this professed science may not be true in all their details,

yet its nomenclature affords the means of presenting the conformation of the skull

in a definite manner. The figure following the name of each organ indicates its

relative development; signifying deficiency, and 6 very full or unusual prominence.

ATFECTIVE ORGANS.
I. Peopensities.

Destriictiveness

Amativeness

Philoprogenitiveness

Adhesiveness

Inhabitiveness

Combativeness

Secretiveness

Acquisitiveness

Constructiveness

II. Sentiments.

Cautiousness (very full)

Approbativeness

Self-esteem .

Benevolence .

4-1-

6

6

5

5

5

4i

Phrenology, Boston, 1833.

II
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Reverence .

Pirmness •

Conscientiousness

Hope
Marvellousness .

Ideality

Mirthfulness

Imitation

3

4

4i
3

4

H
2i

INTELLECTUAL ORGANS.
III. Pekceptivb.

Individuality G^'J'ge)

Configuration

Size .

Weight and resistance

Coloring

Locality

Order

Calculation

Eventuality

Time

Tune

Language (uncertain)

IV. Reflective.

Comparison .

Causality

6

2

6

^i°2

8

5

2i
2

H
H
5?

5

This chart shows that the affective, or feeling faculties, prevail over the intellectual,

in the proportion of 4.3 to 3.9 ; and the several groups of organs are developed in

the following order

:

Propensities

Reflective

Sentiments .

Perceptive .

4.8

4.1

3.9

3.8

Whether these figures can be relied upon as indicating the character and disposi-

tion of the individual to whom the skull belonged, may be doubted ; though it will

be perceived that their indications correspond with the general character of the

aborigines, in the large cautiousness, individuality, &c., and the deficient construc-

tiveness, calculation, &c.

But few implements, ornaments, or works of art of any kind, have been discovered

in the mounds of Wisconsin, that could not be traced to recent Indian burials ; and
yet it is certain that had they been originally deposited, they would still be found

there. The stone axes, flint arrow-heads, and articles of pottery, are of a durable

character, and could not have decayed since the erection of the mounds. Hence,

we conclude that the more ancient mound-builders of Wisconsin were not in the

habit of making such deposits.

The tumulus opened by me at Waukesha (See Chapter II, page 28) contained

a stone pipe, another of burned clay, and fragments of two vases. These were of

the same general kind and composition as the pipes and pottery of the Indians

so frequently turned up by the plough.



REMAINS OF ANCIENT WORKMANSHIP. 83

ItFig. 39 represents the pipe found in or near the left hand of the skeleton,

consists of pottery made of the same materials as the ordinary vases or pots.

Fig. 40 was taken from the right hand of the same skeleton, and is made from

Two thirds natural size.

a kind of soft argillite of a purplish color. This pipe differs from all others that

I have seen, by having the horizontal opening on both sides.

Fig. 41 is made of steatite, green variegated with white.

Fig. 42 is a large calumet, or pipe of peace, made of a fine-grained gray sandstone.

Fig. 41.

One half natural size. One half natural size.

Having been broken, it was mended with plates of lead. The small round punc-

tures are supposed to rejiresent the number of treaties which had been solemnized

by this emblem. The drawing reduces the size one half.

Fig. 43 is of the same material as the last, but of finer texture.

Fig. 44 was found on the surface of the ground, on Lake Koshokenong. It has

Two thirds natural size. One half natural size.

been burned and broken into fragments. It was apparently made of a like soft

argillaceous sandstone.
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Fig. 45 is a fragment of a pipe made of a reddish argillaceous stone.

Fig. 46 is of gray fine-grained sandstone, so soft that it was apparently cut and

reduced to the proper form with a knife.

Fig. 47 is of the same material, in which was found a small nodule of iron pyrites

;

Fig. 45.

M0M

:m

and the artist has taken advantage of this to ornament his work, and to leave a

corresponding protuberance on the opposite side for symmetry. It was presented to

me by Miss Amelia E. Higgins.

Fig. 48 is made of the beautiful red pipe-stone from the " Coteau des Prairies," and

is probably also a calumet, or pipe of state.

Fig. 49 was made and used by the Menomonee Indians of the Neenah river, from

a whitish stone, now injured by accidental fire.

Fig. 48. Fig. 49.

One half natural size. One half natural size.

The pipe. Figs. 50 and 51, is of a dark-colored stone or clay slate, with traces of

organic remains surrounded by iron pyrites. The end may be suj)posed to repre-

Two tliirds natural size. Two thirds natural size.
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sent the head of a snake, or perhaps the bill of a duck. It belongs to Dr. P. R.

Hoy, of Racine.

Fig. 39 is of artificial pottery. Figs. 40 and 50 are of argillite or clay slate rock.

Fig. 41 is of steatite. Figs. 42, 43, 44, 46, and 47, are of gray sandstone, of a fine

grain, and with argillaceous admixture. Fig. 45 is of reddish sandstone. Fig. 48 is

of the red pipe-stone. Fig. 49 is of a whitish, or chalk-like stone.

In no one article was so much ingenuity displayed by aboriginal natives as in

pipe making. Many of the pipes are formed with much taste, and are designed

to be representations of animals with which they were familiar.

Arrow-points and spear-heads have occasionally been found in the mounds ; but

they mostly occur on, or not far beneath, the surface of the ground. They gene-

rally consist of schist or hornstone, usually denominated flint.

Fig. 52 represents an interesting form of arrow-point, narrower than usual,

lozenge-shaped, and enlarged at the posterior extremity.

Remains of broken pottery are found in the mounds, and also

in great abundance wherever there has been an Indian settlement.

The pots were formed by hand, of clay and sand, or fine gravel,

occasionally mixed with broken shells and other substances, and

then slightly burned. The potter's wheel, that most ancient of

all machines, was evidently not in use among the aboriginal in-

habitants of America.

The pots, or vases, found in the mounds at Waukesha and

Racine, were in connection with the original deposit, and must,

therefore, have been the woi'k of the mound-builders. They
agree in every respect with the fragments found about the old one baif natural size.

Indian villages ; and probably with the same articles as now
manufactured by the females of tribes residing on the Missouri.^

The vessels were variously ornamented by lines and dots stamped upon them,

when in a soft state, by hand. Occasionally the whole surface is so marked, but

usually the rim only is ornamented.

The vases obtained at Waukesha, and also at Aztalan, must have been broken

before they were deposited in the mounds ; for only portions of different vases could

be found.

Fig. 53 represents the vase found in a mound at Racine, and restored by Dr. P.

R. Hoy, described in Chapter I."

^ Mr. Catlin informs us that "earthen dishes are made by the Mandan women in great quantities,

and modelled in a thousand forms and tastes. They are made from a tough black clay, and baked in

kiln& which are made for the purpose, and are nearly equal in hardness to our own manufactured pottery,

though they have not yet got the art of glazing. They make them so strong and serviceable, however,

that they hang them over the iire as we do our iron kettles, and boil their meat in them with perfect

success. Here women can be seen handling them by hundreds, moulding them in fanciful forms, and

passing them through the kilns."—Catlin's North American Indians, I, 116
;
quoted in Squier's

Antiquities of New York, page 132.

^ That the state of the potter's art among the southern nations was not much more advanced than in

Wisconsin, appears from the following extract : "The ancient pottery of Nicaragua is always well
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Fig. 54 represents a stone axe. These axes are worked to a sharp edge at one

end, and have a depression around the head for the handle. Although they all

have the same general form, there are no two exactly alike. The one figured must
have been used in the manner of a carpenter's adze. These are made of the hardest

One third natural size. One half natural size. One half

natural size.

stone, selected from boulders very nearly of the right shape, so as to require the

least labor. Some of them retain a portion of the natural polish of the boulder on

the head and edges.

Figs. 55 and 56 represent a chisel-shaped instrument, which may have been

employed in taking off the skins of large quadrupeds;

These stone chisels were perhaps made use of instead of the bone, in dressing

skins of the bison as is now practised by the wild Indians of the West. The last

process, termed graining, is p.erformed by the squaws, who use a sharpened bone,

the shoulder-blade or other large bone of the animal, sharpened at the edge, some-

what like an adze ; with the edges of which they scrape the fleshy side of the skin,

bearing on with the weight of their bodies, thereby drying and softening, and fitting

it for service. (Catlin's North American Indians, I, 45.)

An image made of wood (Fig. 57) was discovered at Prairie village (Waukesha),

soon after its first settlement by the whites, and presented to me by Mr. C. F.

Warren. It is evident that it could have no very great antiquity; though it may
have been preserved and handed down for several generations. It is quite rudely

carved, the head very much flattened, and the general expression more that of a

monkey than of a man.

burned, and often elaborately painted in brilliant and durable colors. The forms are generally very

regular, but there is no evidence of the use of the jDotter's wheel ; on the contrary, there is reason to

believe that the ancient processes have undergone little or no modification since the Conquest. The

pottery now generally in use among all classes in Central America, is of the Indian manufacture, and

is fashioned entirely by hand."—Squier's Nicaragua, 1852, II, 33t-8.
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Such images were formerly common with the Indians, and are still to be found

among the remote tribes, which retain many of their ancient customs. " Most of

the Crees carry with them one or more small wooden figures rudely carved, some
of which they state to be representations of a malicious or at least a capricious being

named Kepuchikan (or Gepuchikan), to whom they make offerings." (J. Richardson's

Arctic Searching Expedition, 1852, page 268.)

Fig. 58 represents a circular stone composed of variegated quartz, of a light gray

Two thirds natural size.

color, perforated ; doubtless intended to be used in the Indian game of tchung-kee,

as described by Catlin.^

* The Mandans have a game " which may be said to be their favorite amusement, and unknown to the

other tribes about them. The game is tchung-kee (see Fig. 59), a beautiful athletic exercise which thej

seem to be almost unceasingly practising whilst the weather is fair, and they have nothing else of

moment to demand their attention. This game is decidedly their favorite amusement, and is played

near to the village on a pavement of clay which has been used for that purpose until it has become as

smooth and hard as a floor. For this game two champions form their respective parties, by choosing
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This stone was found at Milwaukee, where it had doubtless been lost at some

remote time. Its form is precisely such as to enable it to roll the greatest distance

without falling.

Similar stones are foundin Ohio, and are described by Messrs. Squier and Davis,'^

which were without doubt used for a like purpose.

Fig. 60 represents a chisel or implement of native copper, found at Stephen's

One half natural size.

Point on the upper Wisconsin river, in 1850, and deposited in the cabinet of the

University of Wisconsin by Mr. James W. Wright. It appears to have originally

had a sort of finish on the upper or convex side, and on the edges ; but in many
places it is decayed and gone. There are also indications of grinding or rubbing, on

the surface. The under, or flat side, is full of irregular cavities, and was probably

never smoothed. It is supposed to have been brought to its present shape by

hammering, probably with a stone hammer.

alternately the most famous players, until their requisite numbers are made up. Their bettings are

then made, and their stakes are held by some of the chiefs, or others present. The play commences

with two (one from each party), who start off upon a trot abreast of each other, and one of them rolls,

in advance of them on the pavement, a little ring of two or three inches in diameter, cut out of a stone;

and each one follows it up with his tchung-kee (a stick six feet in length, with little bits of leather pro-

jecting from its sides, of an inch or more in length), which he throws before him as he runs, sliding it

along upon the ground after the ring, endeavoring to place it in such a position when it stops, that the

ring may fall upon it, and receive one of the little projections of leather through it, which counts for game

one, or two, or four, according to the position of the leather on which the ring is lodged. The last winner

always has the rolling of the ring, and both start the tchung-kee together ; if either fails to receive the

ring, or to lie in a oertain position, it is a forfeiture of the amount of the number he was nearest to,

and he loses his throw ; when another steps into his place. The game is a difficult one to describe so

as to give an exact idea of it, unless one can see it played ; it is a game of great beauty and fine bodily

exercise, and these people become excessively fond of it."—Catlin's North American Indians, 1,132.

A similar game was practised by the Senecas ; as described by Lewis H. Morgan, in the Third Annual

Report of the Regents of the University of New York, 1850, p. 79. [And likewise by the Upper

Creeks. See Smithsonian Contributions, II, 135-140 ; Trans. Amer. Ethnol. Soc, III, 51-5T.

—

Secretary S. /.]

* Smithsonian Contributions, I, 222.



CHAPTER VIII.

CONCLUDINU REMARKS.

It seems proper to present here some general conclusions to which the facts

detailed in the preceding pages lead the mind of the inquirer, though many of them

have already been expressed.

The American race is now, and probably always has been, divided into numerous

distinct tribes or nations, occupying different portions of the country, and each having

to some extent its own peculiar habits, customs, religion, and even language. Many
of the tribes were of a roving disposition, with no fixed place of abode ; while others

were more permanent, only leaving their villages for the purpose of war or the

chase. Since these nations have been known to us, and their history recorded, we
are cognizant of numerous and important changes in the location of different tribes,

and even nations. We know of tribes that have become extinct, and of others that

have gradually united with their neighbors, adopting their habits, religion, and

language.

We may, therefore, without assuming any far-fetched theories, suppose that a

nation or tribe of red men formerly occupied the country now known as Wisconsin,

whose superstitions, ceremonies, and beliefs, required the erection of mounds of

earth of the various forms represented on the plates accompanying this Avork ; and
that these tribes may have emigrated, or been driven off by others having no vene-

ration for their ancient monuments. These subsequent tribes may or may not be

the same that until very recently occupied that country. They extended their

cultivation over the mounds with as little feeling of respect as is manifested by men
of the race who are now fast destroying them. It is quite certain that these later

tribes continued the practice of mound-building so far as to erect a circular or conical

tumulus over their dead. This practice appears to be a remnant of ancient customs

that connects the mound-builders with the present tribes.

The extent of the ancient works in the West indicates a condition of society

somewhat different from the purely savage or hunter state : for to accomplish the

labor required for the completion of such large structures, it would be necessary to

accumulate the means of subsistence ; and this could be done only by an agricul-

tural people, or at least agriculture must have been among the pursuits of a people

capable of constructing those works. Now we know that nearly all the Indian

tribes cultivate the soil to some extent ; and is it not reasonable to suppose that

the amount of attention devoted to that pursuit may have been greater at former

times than at present ? A tribe or nation may gradually change its habits in rela-

12
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tion to one oi' another class of pursuits, and yet remain essentially the same j^eople.

Again, the Indians are to a certain extent migratory ; and hence we may look for

the posterity of the mound-builders of Wisconsin in remote portions of the country.

Some tribes of the Dacotah or Sioux family, especially the Mandans and Aricaras

(Ricaras, or Riccarees), are much more stationary and fixed in their habits than
other tribes of Indians. " They cultivate corn, not only for their own use, but also

enough to make it a very prominent article of trade."^

Dr. Morton says :
" the Osages, Minetaris, Mandans, Assinaboins, and many cog-

nate tribes, are more or less connected with the great Sioux nation ;"^ and that the

Osages, Omahas, Kansas, Missouris, and Ouapans, all speak a language so nearly

allied that they can severally converse with each other without an interpreter.^

It is quite probable that a more thorough knowledge of the habits, religious

ceremonies, and superstitious beliefs of this great family, or group of families of

Indians, would throw much light upon the obscure subject of the mounds, and

perhaps unravel the mystery of their origin and uses.

The ancient works in Wisconsin are mostly at the very places selected by the

present Indians for their abodes; thus indicating that the habits, wants, modes of

subsistence, &c., of their builders, were essentially the same.

If the present tribes have no traditions running back as far as the times of

Allouez and Marquette, or even to the more recent time of Jonathan Carver, it is

not strange that none should exist in regard to the mounds, which must be of much
earlier date.

It is by considerations of this nature that we are led to the conclusion that the

mound-builders of Wisconsin were none others than the ancestors of the present

tribes of Indians.

There is some evidence of a greater prevalence than at present of prairie or culti-

vated land in this State, at no very remote age. The largest trees are probably not

more than five hundred years old ; and large tracts of land are now covered with

forests of young trees, where there are no traces of an antecedent growth. Every

year the high winds prostrate great numbers of trees ; and frequent storms pass

through the forest, throwing down nearly every thing before them. Trees are left

with a portion of the roots still in the ground, so as to keep them alive for several

years after their prostration. These " wind-falls" are of frequent occurrence in the

depths of the forests, and occasion much difiiculty in making the public surveys.

The straight lines of the sections frequently encounter them, as may be seen by

the accompanying map. (Fig. 61.)

The amount of earth adhering to the roots of a tree when prostrated by the wind,

is, under favorable circumstances, very considerable, and upon their decay forms

an oblong mound of greater or less magnitude, and a slight depression is left where

the tree stood. These little hillocks are often, by the inexperienced, mistaken for

Indian graves. From the paucity of these little " tree-mounds" we infer that no

' T. A. Culbertson's Journal, in 5th Annual Report of the Smithsonian Institution, p. 118.

^ Crania Americana, pp. 199, 200.

^ The Winnebagos are a branch of the Sioux stock. Gallatin's Synopsis, p. 120.
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very great antiquity can be assigned to tlie dense forests of Wisconsin ;
for during

a long period of time, with no material change of cUuiate, we wouki expect to find

Fig. hi.

XVK JiYH ^^ ^^

-L# -It

Map showing '• WinJ-fiiUs," reported by the Surveyors of the rublic Lands. Si.x miles to one inch

great numbers of these Httle monuments of ancient storms scattered every where

over the ground.

Whether the greater extent of treeless country in former times was owing to

natural or artificial causes, it is now difficult to determine ; but the great extent

of ancient works within the depths of the present forests, would seem to indicate

that the country was at least kept free from trees by the agency of- man.

Many of these tree-mounds were observed on and about the ancient works.

Another curious circumstance that may be noticed by inspection of the figures of

mounds accompanying this work, is the gradual transition, as it were, or change of

one form into another. Examples can be found of all forms, from a true circle,

through the oval and elongated oval, to the oblong mounds and long ridges.

Again, there is a succession of mounds, from the simple ridge of considerable size at

one end, and gradually diminishing to a point at the other, through the intermediate

forms, having one, two, three, or four projections, to the " turtle form." In this

way, also, we may trace a gradual development (so to f*poal<) of iionrl}- all the

more complicated forms.

It is not pretended to assert that this was the order in which the mounds were

erected; or that the aborigines gradually acquired the art by successive essays or
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lessons. Indeed, we are led to believe that the more complicated forms are the most

ancient.

The relative ages of the different works in Wisconsin, so far as they can be

ascertained from the facts now before us, are probably about as follows :

First and oldest. The animal forms, and the great works at Aztalan.

Second. The conical mounds built for sepulchral purposes, which come down to

a very recent period.

Third. The indications of garden-beds planted in regular geometrical figures or

straight lines.

Fourth. The plantations of the present tribes, who plant without system or

regularity.

Thus the taste for regular forms and arrangements, and the habits of construc-

tion with earthy materials, seem to have been gradually lost, until all traces of

them disappear in our modern degenerate red men.

The animal-shaped mounds, and accompanying oblongs and ridges, constituting

the first of the above series, are composed of whitish clay, or of the subsoil of

the country.^

The mounds of the second series, or burial-mounds, are usually composed of

black mould or loam, promiscuously intermixed with the lighter-colored subsoil.

The animal-shaped mounds appear to be peculiar to Wisconsin; 'for the few

obscure instances noticed in Ohio, by Messrs. Squier and Davis, can hardly be

deemed an exception to this remark. They indicate a difference in the character

of the people occupying these regions, but not greater than often exists between

the neighboring tribes or nations.

* It has been observed that the diluvial or drift clays, whether red, yellow, or blue in their original

beds, assume a whitish color when exposed to the sun and dried.
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ERRATA,

Page 66, line 10, for "eleven hundred," read "eleven thousand.

12,

T2,

13,

11,

82,

22, for " Mors Creek," read " Maus' Creek."

34, for " Moss Creek," read " Maus' Creek."

15, for " 130 chains," read " 1.30 chains."

11, for "page 868," read "page G6."

45, for " page 113," read "page 28."

32, for "page 19," read "page 81."
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INTRODUCTION.

Among the most remarkable of all extinct mammalia are the gigantic sloths, which

inhabited the western continent during the pleistocene, or drift period, contempo-

raneously with the better known Elephant and Mastodon.

The remains of the sloth tribe discovered in South America, have been amply
described in the works of Pander and d'Alton, Cuvier, Owen, and Lund, and the

object of the present memoir is to give an account exclusively of the remains of the

same family, which have been found in North America. The memoir was com-

menced six years ago, and during a portion of this time new discoveries afforded

me an opportunity of giving a much more complete account of the osteology of the

animals to which the memoir relates, than I could have anticipated.

Besides having had access to the cabinets of the Academy of Natural Sciences

and American Philosophical Society of Philadelphia, of the New York Lyceum of

Natural History, and of the National Institute in Washington, for the examination

of remains of extinct sloths, I further had the opportunity of examining a large

collection of specimens loaned to me by Dr. D. D. Owen, of New Harmony, Lidiana,

and others loaned by B. L. C. Wailes, Esq'r, of Jefferson, Mississippi, Prof. Jeffries

Wyman, of Boston, Prof. J. D. Dana, of New Haven, and Prof. F. S. Holmes, of

Charleston ; to all of whom I offer my sincere thanks for the interest they have

taken in the preparation of the work I now lay before them and the public.





A MEMOIR

EXTINCT SLOTH TRIBE OF NORTH AMERICA,

ITIEGALOIVYX, Jefferson.

Megalonyx JcfIerJi$onii, Harlan.

History.—The extinct genus of giant sloths, Megalonyx, was established by the

enlightened and philosophic American President, Thomas Jefferson, in a communi-

cation read to the American Philosophical Society, March 10, 1797, entitled "A
Memoir on the Discovery of certain Bones of a Quadruped of the Clawed Kind, in

the Western Parts of Virginia."^ The illustrious writer observes :
" It is well known

that the substratum of the country beyond the Blue Ridge is a limestone, abounding

with large caverns, the earthy floors of which are highly impregnated with nitre.

In digging the floor of one of these caves belonging to Frederic Cromer, in the

county of Green Briar, the laborers at the depth of two or three feet, came to some

bones, the size and form of which bespoke an animal unknown to them."

The bones which were preserved and obtained by Mr. Jefferson, consisted of a

fragment of an os femoris, a radius, an ulna, three claws, and several other bones

of one of the feet.

From the general resemblance of form of the claws to those of carnivora, Mr.

Jefferson supposed the bones to have belonged to an animal of this character—

a

mistake of much less importance than many made by the best naturalists.

The specimens Mr. Jefferson subsequently presented to the cabinet of the American

Philosophical Society, and they were then more particularly described in its

Transactions, by Dr. Caspar Wistar.' The memoir of Dr. Wistar is accompanied

by very good figures, of which one represents the restoration of the fore median

digit, with its corresponding metacarpal bone.

From the form and arrangement of the bones of the feet, Dr. Wistar suspected

the affmity of the Megalonyx to the recent sloths f and Cuvier,^ who afterwards

described the same bones, from casts sent to him by Mr. Peale, of Philadelphia,

* Trans. Amer. Phil. Soc, 1799 ; IV, 246. "" Ibid. VI, 526.

» Ibid. 530.

Annales du Mus. V. 358 ; Ossem. fossiles, ed. 4, 1836, VIII, 304.



4 MEGA-LONYX.

confirmed the opinion of Dr. Wistar, that they belonged to an animal of the sloth

kind, in which determination he acknowledges the assistance of two additional

specimens, said to have been obtained by M. de Beauvois, from the same cave in

which were found those of Jefferson's collection. One of the new specimens, Cuvier

observes, " qui est une dent etoit surtout important, parce qu'il achevoit de faire

connoitre la nature de 1'animal."

In relation to the locality from which the tooth just indicated was obtained, my
friend, Major Le Conte, has informed me that it was not found in the same cave in

which were discovered the specimens sent to Jefferson, but that M. de Beauvois

obtained it from Mr. Clifford, who discovered it in White Cave, Tennessee.

Major Le Conte has further informed me that, at the time of the discovery of the

bones of Megalonyx described by Mr. Jefferson, numerous others were found. These

were carried away by different persons, and seem to have been all lost, except

several phalanges sent to President Monroe, and which are now preserved in the

museum of the Lyceum of Natural History, of New York.

Dr. Harlan^ described some bones, which were found in Big-bone cave, Tennessee,

and referred them to a distinct species of Megalonyx from that indicated by the

specimens of Jefferson's collection, and gave to it the name of M. laqueatus,

while the other he called M. Jeffersonii.

The specimens upon which the M. laqueatus was proposed. Dr. Harlan states,

consisted " of two claws, one rib, and several remnants ; os calcis, tibia, a portion

of the femur ; four dorsal and one lumbar vertebrse ; a portion of a molar tooth,

together with several epiphyses."^ All these I have satisfactorily determined to

belong to the Megalonyx Jeffersonii, as was j)reviously suspected by Mr. William

Cooper.®

Dr. Harlan subsequently described the fragment of a lower jaw, and a clavicle,

which were likewise attributed to the Megalonyx laqueatus,*" but the former specimen

was determined by Prof. Owen, of London, to belong to a distinct genus, for which

the name Mylodon had been previously proposed on some remains discovered in

South America.^

Dr. Harlan further gave an account of an os ilium, from Big-bone cave. White

County, Tennessee, which, like all the newly discovered specimens, was attributed

to the M. laqueatus!^

Dr. Jeffries Wyman has described a tooth and the diaphysial portion of an un-

gual phalanx, from the vicinity of Memphis Tennessee,^ which, as will be hereafter

seen, are both attributable to the Megalonyx Jefferso^iii.

Materials for Study.—The materials to which I have had access in entering upon

the description of the Megalonyx Jeffersonii are as follows :

—

^ Journ. Acad. Nat. Sci., VI, 269 ; Med. and Phys. Researches, 319.
= Ibid., 2n ; Med. and Phys. Researches, 321.

=> An. Lye. Nat. Hist., Ill, 166.

* Monthly Journ. of Geology, t4; Med, and Phys. Res., 334.

' Zool. of the Voyage'of the Beagle, pt. 1, 63.

" Trans. Geol. Soc. of Penn., I, pt. 2, 347 ; Med. and Phys. Res., 336.

' Am. Journ. Sci. and Arts, 2d ser., X, 58.
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1. The original specimens of Jefferson, which, together with a hirge collection of

other organic remains, have been deposited by the American Philosophical Society

in the cabinet of the Academy of Natural Sciences. These bones of the Merjalonyx

Jeffersonii consist of a radius and an ulna; the second, third, and fifth metacarpals

;

the second phalanx of the index finger, the first and last of the middle finger, the

second and last of the annular finger, and the third of the thumb, all belonging to

the left side. They are ochreous in color, unchanged in texture, compact, and

heavy ; and they have a polished surface. Several of the specimens, as is frequently

the case in cave bones, present au appearance of having been gnawed by some

I'odent animal.

2. The specimens which formed the basis of Dr. Harlan's first memoir on the

Megalonyx laqueatus} They were presented to the Academy of Natural Sciences

by Mr. J. P. Wetherill, and consist of bones of several individuals, as follows :

—

a. A collection of bones of a young animal, nearly all of them having the epi-

physes detached. They are the left scapula imperfect, the left os humeri without

epiphyses, the right radius without its distal epiphysis, the proximal two-thirds of

the right ulna, the right os calcis, the distal epiphysis of the right os femoris, the

left tibia without its distal epiphysis, the distal epiphysis of the right tibia, one

lumbar vertebra, four dorsal vertebrae with one exception without epiphyses, frag-

ments of three right ribs, fragment of a left rib, and two ungual phalanges of the

right hind foot. These were found in Big-bone cave, Tennessee. They are of a

yellow color, comparatively light, unchanged in texture, and quite recent in appear-

ance. Several of them are remarkable for retaining portions of articular cartilage,

periosteum, and tendinous attachment ; and one ungual phalanx has the nail pre-

served upon it almost entire. They also present the marks of having been gnawed

by some small rodent. These specimens, Mr. Cooper very correctly supposed,

belonged to the young animal of Megalonyx Jefersonii.-

b. A rib of the left side, belonging to an adult animal; hard, compact, and

unchanged in texture, and so resembling in appearance the specimens of Jefferson,

that I am inclined to believe it belonged to the same skeleton. It was referred by

Dr. Harlan to the same individual as the preceding bones, but being an adult

specimen this is, of course, not possible. No specified locality is known for it ; but,

from the statements of Major Le Conte^ and Mr. Cooper,* in relation to the discovery

of the specimens described by Mr. Jefferson, that many others were found at the

same time and carried off; this rib may be one of the lost bones.

c. A left OS humeri of an adult animal from Big-bone lick, Kentucky. The

specimen is dark brown in color, hard, compact, and heavy, and is unchanged, except

in being infiltrated with oxide of iron.

3. An ungual phalanx of the right median forefinger, being one of the three

bones referred to as having been sent to President Monroe. It, together with a

fragment of the lower jaw of Mylodon Harlani, have been kindly loaned to me by

the Lj^ceum of Natural History of New York, through one of its most active mem-

' Jouru. Aciid. Nat. Sei., VI, pt. 1, 26'J. " An. Lye. Nat. Uist., Ill, 167.

= Sec ante. * An. Lye. Nat. Hist., Ill, 167.
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bers, Mr. George N. Lawrence. The phalanx has exactly the same appearance and
texture as the specimens of Jefferson, and as observed by Mr. Cooper, probably

belonged to the same individual skeleton.

4. The tooth, and portion of claw described by Dr. Wyman, from the neighbor-

hood of Memphis, Tennessee. These have been received through the kind attention

of my friend, Mr. J. D. Dana, and are loaned from the cabinet of Prof. B. Silliman,

Jr. The tooth is a first superior molar, is of large size, and is dull ferruginous in

color. The portion of a claw is the ungual process of the median digit of a young
animal, having the epijihysis detached and lost. It is of a dirty yellowish-white

color, and is unchanged in its original texture.

5. A number of bones of an adult skeleton, which were discovered by Dr. M. W.
Dickeson, in the vicinity of Natchez, Mississippi, associated with remains of the

Mylodan, Mastodon, Equus americanus, Bootherium, Oervus, Ursus, Tapirus, etc.

They were obtained, according to Dr. Dickeson, from a stratum of tenacious blue

clay, which underlies the drift east of Natchez.^

The specimens, which are now preserved in the museum of the Academy of

Natural Sciences, are compact, firm, and heavy, and are of a deep brown color, from

the infiltration of oxide of iron.^ They consist of a skull nearly entire, containing

on one side the anterior three molars, and on the other the posterior four ; the

metacai'pal bone and phalanges of an index finger ; the first and ungual phalanges of

a median finger ; four carpal bones; portions of both scapulse; a clavicle ; a fragment

of the sacrum; small fragments of both innominata ; several fragments of ribs ; and a

hyoid bone.

6. A first superior molar tooth, and the fragment of a rib, and of an ungual pha-

lanx, discovered by Dr. Dickeson, near Natchez, Mississippi, but not with the

preceding. The three specimens are white, chalk-like, and friable, and apparently

belonged to the same individual.

7. A first superior molar of the right side ; a fourth upper molar ; all the phalanges

of the annular, median, and index fingers, and the auricular and annular metacar-

pals of the left side ; and a right os femoris. These apparently belonged to four

distinct individuals ; and they were discovered in Adams County, Mississippi, and

were kindly loaned to me by Col. B. L. C. Wailes, of the latter State. Most of

the specimens are in an admirable state of preservation.

8. A supposed third superior molar tooth from Tuscumbia County, Alabama,

loaned by my friend Prof. Jeffries "Wyman.

9. A first and a third superior molar, fi'om one individual, and a second superior

molar, from a second individual, from Natchez Bluffs, Mississippi, loaned to me by

Prof. Wyman.
10. A number of bones derived from a single skeleton, as follows : A nearly

entire skull and lower jaw; the atlas, axis, and three other cervical vertebrae; one

dorsal, one sacral, and one caudal vertebra, and small fragments of several others;

' Proc. Ac. Nat. Sci., Ill, 106.

^ With these specimens, and presenting the same general appearance of color, compactness, &c., was

discovered the so-called fossil human innominate bone.—Ibid. 107.
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both f.laviclps ; tlu' j-loiioid iuticiihitioii ol" the ridit scii|iula ; the left ImiiU'iiis: tlie

articular extremities of the right ubia, and those of both radii ; five carpal bones

;

four metacarpals ; eleven phalanges of the fore feet ; fragments of sever.al ribs ; one

sternal bone ; both tbigli bones broken ; both patellae ; both tibijB ; seven tarsal bones;

five metatarsals ; and five phalanges of the hind feet.

The bones are ochreous yellow in color, brittle, and fissured, but otherwise well-

preserved. In relation to the locality from which they were obtained, I insert the

following letter received from my friend Dr. D. D. Owen, with the date :

—

New Harmony, Indiana, Sepiemher, 18, 1854.

Dear Sir: During my geological siu'vey made this summer in Kentucky, I visited and c.xaniincil

the locality of the matri.x of the bones of the Mcgalonyx, which form the collection I forwarded to you

for description iu the memoir you are engaged in preparing for publication, on the Fossil Edentata of

tiio United States.

As my geological report on that part of Kentucky will not appear before the issue of your work, I

proceed to furnish you with a short description of the geological position and locality of these inter-

esting organic relics.

Travellers on the Ohio river will, doubtless, have noticed a remarkable rising ground, from Dve to six

miles below Henderson, on the Kentucky shore, elevated considerably above the adjacent bottom land

;

and forming the site of a beautiful country residence, belonging to Mr. Walter Alves. It is to that

gentleman I am indebted for the above valuable collection of bones sent to me in the summer of 1850.

To the east, above Mr. Alves's house. Canoe creek empties into the Ohio. Below the eminence on

which the house stands, there is evidence of an ancient channel of a stream, probably that of the former

extension of Canoe creek, which then swept round in a bend to the southwest, discharging its waters

into Pond creek. The Ohio river gradually scooping away the Kentucky shore, encroached on the

narrow neck of land intervening, and finally uniting, caused Canoe creek, as at present, to empty

independently into the Ohio river.

In the bank of the Ohio river, a few paces below the above-mentioned mound-like elevation, the bones

in question were found, seventy feet below the ancient channel of Canoe creek, and eighty-five feet

below the site of Mr. Alves's house on the above elevated point of land around which Canoe creek

meandered. The bone-bed is only some five or six feet above the ordinary low stage of water, lying

intermixed and partially imbedded in a ferruginous sand charged with Paludina ponderosa, Say, Melania

canaliculata, Cyclas rividaris, Cyclostoma, Pkysa, Lymnea, Planorbis tricarinata, Say, P. lens, and

fragments of unios, with stems and limbs of trees.

Just beneath this ferruginous sand and shell bed, is a blue or rather a dark ash-colored clay. This

clay has been most remarkably hollowed out into large cavities (" pot holes"). Into these cavities the

ferruginous sand has been swept apparently by eddying currents of the Ohio river.

This ferruginous sand is very irregular as to thickness, forming rather isolated deposits than one con-

nected, continuous bed. At a higher level (forty to fifty feet above the ordinary low water), the fine

siliceous earths and marls are found, which are so universally distributed over the lower grounds in the

vicinity of the Ohio, Mississippi, and Wabash rivers, even up to the height of one hundred feet and

more, and which are locally characterized by several species of Helix, Pupa armigera, Siicchiea,

Cyclostoma, &c.

Near the junction of the ferruginous sand and "blue" clay, many trunks of oak and other trees are

seen projecting ; often converted into a blackish-brown impressible charcoal or brown coal.

We were not able to discover an instance where the bones were fairly imbedded in the " blue" clay.

They appear to originate in the ferruginous sand, and to be incrusted with the same material.

Though the ferruginous sand and " blue" clay lie at a lower level than the fine siliceous marly earths,

I am not quite certain whether the former may not have been deposited subsequently, unconformably on

the slope of the latter. If not unconformable, then the bone bed is older than the siliceons marly

earths. This I hope to be able to determine this fall.

One thing, however, is very certain, both from the )i(isilion of thc.^e liones and those found, under
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analogous circumstances, in the banks of the Oliio, below Evansville, Vanderbnrg County, Indiana,

that they are, comparatively speaking, of a very recent date, at least as recent as the origin of most of

the existing species of univalve shells now inhabiting the Ohio river and its tributaries.

The bones of the Megalonyx sent to you for description were not found altogether, or at one time

;

but were picked up from time to time, and from year to year, as they happened to be washed out from

their matrix, particularly after recent freshets.

I did not discover any further remains of edentata when I visited the locality last June, but obtained

many horns and bones of deer, and probably of other ruminating animals ; but, unfortunately, my collec-

tion made at that time has all been lost in the wreck of the Cape May, sunk this summer in the Ohio

river, near Mount Vernon.

Description of the Skull.—The skull of the Megalonyx Jeffersonii in the collection

of Dr. Owen has lost its malar bones and pterygoid processes, but otherwise, except-

ing a number of fractures and the loss of a few sujoerficial fragments, is in a com-

paratively good state of preservation. (Plates I, II, III, VI, Figs. 2, 3.) It is

accompanied by the lower jaw, broken in three pieces. (Pis. I, V.) The upper jaw

contains all the teeth excepting the second of the left side and the last of the right

side ; but the lower jaw has lost all excepting the second and last of the right side.

In Megalonyx Jeffersonii, as in the Unau, the first tooth of the series, on each side

in both jaws occupies a corresponding position, and in comparison with the other

teeth gives the idea of its being a true canine.

Lateral Vieiv of the Shull.—(PL I.) In Mylodon rohustus and in the Ai and Unau

'the upper outline of the skull is convex, but in Megalonyx it is nearly horizontal;

departing from this course at the forehead where it is depressed, and upon the nose,

where it is convex, though comparatively much less than in the Ai. The inion

does not slope so much as in the latter and the Mylodon, and the anterior extremity

of the face presents a vertically sigmoid outline.

The temporal fossa ascends to the median line of the cranium, and there termi-

nates upon a prominent, rugged, sagittal crest ; and inferiorly it is bounded by a

rugged border, which separates it from the surface of origin of the external

pterygoid muscle. Posteriorly it rests upon the strong root of the zygomatic process

and the pyramidal border of the inion ; and anteriorly its limits are defined by a

semi-elliptical ridge, the free extremity of which forms an obtuse post-orbitar

process, as in the Ai, and which in the Mylodon and Unau is developed into an

angular apophysis. Viewed from its elevated margins, the temporal fossa is con-

cave, but independent of these the surface is convex, and it is everywhere rough-

ened by superficial decussating ridges, provided for the firm attachment of the

fibres of the temporal muscle.

The zygomatic process projects outward and forward at an angle of about 45°;

and it is also directed downward, and terminates with an obliquely truncated and

roughened extremity. Its temporal surface forms a concave slope four and a half

inches in length from the boundary of the inion. Its outer surface aritero-posteriorly

and vertically is concave, and in the latter direction has a greater diameter than in

Mylodon ; measuring just in advance of the middle two inches.

The mastoid process is a conspicuous object in the side view of the head. It

forms the postero-inferior angle of the cranium, and is a strong, vertical, conoidal

tuberosit3\ It is verticallj^ excavated posteriorly, and curved slightly .anteriorly.
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Between the two processes ju.st described ii wide and deep arch is Ibrmed, within

which is visible the external auditory meatus. This has a vertically oval aperture

bounded inferiorly by a rugged V-shaped auditory process.

The face is relatively much shorter in advance of the orbit than in Alylodon, the

Ai, and the Unau. Over the position of the first molar tooth it presents a convexity

curving in the course of the latter downward and forward ; and above this for a

short distance it forms a nearly vertical plane, but its upper part is convex. Over

the position of the posterior four molar alveoli it is slightly convex, and from the

obtrusion of the teeth appears undulant. Between the position of the first and

third molar and the malar process of the superior maxillary bone, the face forms a

deep concavity. »

The orbital surface is a vertical, oblique, and very shallow concavity, sloping

upon the malar process outward, downward, and backward. Posteriorly it is defined

from the temporal fossa by a superficial ridge hardl}' elevated at the middle, pro-

ceeding from the post orbitar process to the outside of the optic foramen. Ante-

riorly it is bounded by a general prominence of the face forming a sort of superciliary

arch, and by a stout ridge constituted by the lachrymal bone resting upon the com-

mencement of the malar process. The orbital surface of the lachrymal bone,

presents a small oval foramen, the entrance of the lachrymal canal, which is directed

inward, backward, and upward.

The malar process is directed outward and downward, and the lower part of its

root is a short distance above the alveolar margin of the third molar tooth.

As before stated, the malar bones are broken off and lost from the specimen. In

advance of the lachrymal bone the face presents a deep groove, which expands

downward and backward uj^on the malar process and the commencement of the

malar bone. The upper extremity of this groove has a small foramen opening into

it; and about its middle is the exit of the infra-orbital canal, a vertically oval

foramen directed forward, and placed about fourteen lines above the alveolar margin.

The canal itself is an inch and a half in length, and the entrance to it is situated

just posterior to the malar process and an inch and a half above the penultimate

molar tooth.

Si(perior Yieio.— (PI. II.) A striking ditierence in the upper aspect of the skull

of Me<jalonijx from that of Jli/lvdon, is the separation of the temporal fossa; by a

prominent, pyramidal, sagittal crest instead of a wide intervening surface. The

sagittal crest in the specimen under consideration, is cleft by a deep wide fissure

with smooth sides, which appears to be the gaping suture of the parietal bones.

The tempoi'al sides of the crest are rugged ; and it proceeds at right angles from

the marginal ridge of the inion to the frontal bone, upon which it bifurcates into

prominent rugged ridges curving forward and outward to the post-orbital pro-

tuberances.

The temporal surfaces are convex and are most rough at their anterior half.

Posteriorly, in the vicinity of the temporo-parietal suture and piercing the parietal

and temporal bones, there are three venous foramina.

The face above is smooth and convex, and it does not expand forward as in
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Mylodon, but, on the contrary, becomes narrower as in the Ai, though compara-

tively to a much less extent.

Inferior View.— (PI. III.) The base of the skull of Megahnyx appears relatively

narrower in comparison with its length than in Mylodon.

The occipital condyles are less sessile than those in the latter genus, and they

also project more downward and backward. Their articular surface is bent about

the middle, one-half being directed upward, backward, and outward, and the other

half downward, forward, and outward.

The basilar process is relatively narrower and more uneven than in Mylodon or the

Ai. Between the condyles it presents a concave border, in the median line it is

convex, and on each side it slopes into a deep concave fossa, which is bounded ante-

riorly by a prominent rough protuberance, and extends postero-externally to the

border of the inion between the condyle and para-mastoid process. About the

middle of the fossa just indicated, there exists a deep oval pit or short canal formed

by the conjunction of two anterior condyloid foramina. Between the rough pro-

tuberances mentioned, the basilar surface is concave ; and anteriorly it is defined

from the sphenoidal body by a serrated suture, which is convex forward.

The surface of the sphenoidal body is plane, and converges anteriorly between

the roots of the pterj-goid processes to an angular depression, terminating in a

foramen or fissure passing above the base of the vomerine articulation.

The auditory process in the present view of the skull ajppears as a rugged V-

shaped portion of bone, with a tuberous apex.

Wedged between the auditory process and a short inconspicuous para-mastoid

p)rocess, there exists a robust, cylindroid tuberosity terminated by a concave dis-

coidal surface for articulation with the stylo-hyal bone.

Internal to the process just described, is the jugular foramen, which is large

and oval. Separated from the jugular foramen by a rough ridge, the carotid fora-

men is situated ; and in advance of this, also separated by a rough ridge, which
is an offset from the auditory process, there is a" deep infundibular pit constituting

the osseous continuation of the tympanic tube.

Piercing the base of the stylo-hyal process, between it and the mastoid process,

there are two stylo-mastoid foramina.

Looking directly at the base of the skull, the foramina ovale and rotundum are

nearly concealed from view by the roots of the pterygoid processes bending out-

wardly. Both are large and are directed forward. The former is situated between

the posterior part of the root of the pterygoid process and the inner end of the

glenoid articulation ; the latter is placed about the third of an inch in advance of

the other.

The glenoid articulation is elliptical in outline, and its long diameter is directed

outward and forward. Antero-posteriorly it is nearly a plane, and measures about

fourteen lines ; and transversely it is concave, and measures two and a half inches.

The hard palate is relatively naiTower than that of Mylodon. Between the posterior

three molars it is only fourteen lines wide ; and it forms a median convexity nearly

as prominent as the protruding portion of these teeth. 'In advance of the third

molars it gradually loses its convex character and expands into a nearly plane
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.surfoce, four inches in width at the posterior margins of the first moLars, and two

inches and a third at its anterior border. It is everywhere perforated by large

vasculo-neural foramina, which communicate with a palatine canal piercing the hard

palate on each side antero-posteriorly. The anterior extremity of the hard palate,

between the position of the first molars, presents a large, oval, incisive foramen, which

measures one inch and a half in the median line, and fourteen lines transversely.

In front the incisive foramen is closed by the intermaxillary bones, which, in the

present specimen, are separated by a narrow fissure, but are co-ossified with the

maxillary bones.

The alveoli for the posterior four molars extend to more than half tlie depth of

the face, and are nearly vertical in their direction except the last one, which curves

backward and downward. The outer margin of their orifices is half an inch

above the median convexity of the hard palate; and between this convexity and

the exserted portion of the contiguous teeth, a deep gutter exists. The extent of

the tract occupied by the posterior four molar alveoli is a little over three inches

antero-posteriorly, and fourteen lines transversely.

From the first molars the others are separated by a hiatus, which presents a

concave border outwai'dly, and in a straight line measures two inches.

Corresponding with an unusual degree of development of the first molai', its

alveolus is large and deep ; and it commences within the position of the upper part

of the anterior orbital margin. In its course to the antero-inferior angle of the face

it curves forward, downward, and very slightly outward. The long diameter of its

orifice is directed forward and inward, and measures twenty lines.

Posterior Vieio.—(PL VI, Fig. 3.) The occipital surface in outline has the same

form as in MijJodon, but is relatively deeper in comparison with its bi'eadth. The
upper and lateral margins of the inion form a semicircle, and are roughened for

muscular attachment.

The occipital condyles are nearer together, and are separated above by a deeper

notch than in Mylodon. Their greatest distance from each other at the middle, is

about two inches.

The occipital foramen is circular and is sixteen lines in diameter.

The median portion of the occiput is elevated into a narrow vertical crest which

ceases near the occipital foramen. Upon each side the surface is rugged; and it pre-

sents about an inch below the summit of the inion a transverse crest, which at

its outer part forms an irregular tubei-osity.

Anterior View.— (PI. VI, Fig. 2.) The end of the f\xce is relatively narrower

and higher than in Mi/lodon ; and in outline is more vertically oblong qnadrihxteral,

with the upper margin convex and the sides nearly vertical.

The orifice of the nose is irregularly circular, and is a little more than three

inches in diameter. Inferiorly it is bounded by a broad sloping surfixce, formed by

the. antero-inferior portions of the alveoli for the first molars and the intervening

intermaxillary bones.

The latter are simple, oljlong, quadrilateral plates, a little more than two inches

in depth, and three quarters of an inch in breadth.



12 MEGALONYX.

The parts within the interior of the nose are too much broken to obtain any

very detinite idea of their form. The specimen is also broken in the guttural

region so as to expose the capacious sinuses existing between the tables of the

cranial bones.

Sutured Connections of the Bones of the Skull.—As previously stated, in the speci-

men under examination the sagittal suture remains open in the form of a deep

cleft separating the two sides of the corresponding crest.

The fronto-parietal sutui"e is completely obliterated, but its position is still trace-

able, commencing at the anterior extremity of the sagittal crest, and curving back-

ward and downward about the middle of the temporal surface.

The temporo-parietal suture is serrated, and pursues a nearly straight course from

the postero-superior extremity of the root of the zygomatic process downward and

forward to the sphenoid bone.

The occipito-parietal suture remains open in the specimen, and courses along the

semicircular margin of the inion until it reaches the temporal bone, when it abruptly

turns posteriorly and descends in a line, which is convex inward to the point of

separation of the paramastoid and stylo-hyal processes.

The sutures of the lachrymal and nasal bones are obliterated in the specimen.

Comj^arison of the Megalonyx Skull of Dr. Dickesons Gollection, with that of Dr.

Owen's Gollection.—The skull in the collection of Dr. Dickeson, though less com-

plete than that first described, is, nevertheless, also in a comparatively good state

of preservation ; and as indicated by the more perfect obliteration of its sutural

connections, it belonged to an older individual. (Pis. IV, VI, Fig. 1.) It has lost

a portion of the face, the intermaxillaries, the malar bones, and the zygomatic and

pterygoid processes, and it is unaccompanied by the lower jaw. The upper jaw on

the right side has lost the first molar, and on the left side the last two molars.

This specimen presents a number of differences from that of Dr. Owen's collec-

tion, but none of them, I think, are of sufficient importance to charactei'ize a dis-

tinct species.

The skull is shorter than Dr. Owen's specimen, but in a corresponding degree is

both deeper and broader.

In the lateral view (PL IV), the upper outline is not so nearly horizontal, but

above the temporal region is strongl}^ convex, at the forehead is much more de-

pressed, and at the face is less convex.

The inion is more vertical ; and the temporal foss^ possess a greater vertical

diameter, though their length is no less.

The squamous portion of the temporal bone is larger, is more elevated above

the general level of the temporal surface, and also is rather more roughened by

reticular ridges. The venous foramina in the vicinity of the temporo-parietal

suture are larger.

In the upper view of the skull the anterior portion of the temporal region appears

much more prominently convex than in Dr. Owen's specimen. The sagittal crest

also is more elevated, and in this instance is not cleft. The ridges diverging from

the latter anteriorly, are less prominent, but the post-orbital protuberances are a

little more so.
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The upper part of the face is shorter, and broader, and anteriorly is less sloping.

In the present specimen the palatine canals become exposed and form a deep,

concave, trilateral fossa situated just in advance of the middle of the position of

the hiatus separating the first from the back molars. (PL YI, Fig. 1.) The antero-

interual angle of the fossa is continuous with a shallow groove passing to the inci-

sive foramen; and the autero-external angle communicates with a large canal

ascending at the postero-internal side of the alveolus for the first molar. In Dr.

Owen's specimen the shallow groove proceeding to the incisive foramen, is derived

from a foramen communicating with the palatine canal.

The alveolus for the first molar is not so deep as in Dr. Owen's specimen ; and

its bottom does not reach within half an inch of the position of the anterior orbital

margin, but this difference is jirobably dependent upon age merely.

ComiMvative Measuremenls of the Skulls o/Megalontx Jeffersonii in the Collections

of Drs. Oicen and Dickeson.

Length of the skull from the occipital condyles to the ante

rior margin of the first molar alveoli

Length of temporal fossa to post-orbital protuberance

Depth of temporal fossa in a straight line .

Length of face from post-orbital protuberance

Height of face from most prominent part to middle of hard

palate .......
Breadth of face at post-orbital protuberances

Breadth of face at anterior extremity .

Breadth of face at sides of first molar alveoli

Height of face at anterior extremity .

Diameter of orifice of the nose .

Length of face from the first to the last molar alveolus

Breadth of cranium at narrowest part of the temporal region

Length of sagittal crest ......
Height of inion from inferior margin of occipital foramen

Breadth of inion at mastoid processes

De. Owen's Dr. Die keson's
SPECIMEN. SPECIMEN

Dche s. Lines. Inches. Lines.

14 13 3

1 9 7 9

4 4 6

4 8 4 5

6 5 9

4 11 5 5

3 9 3 9

4 6 4 6 estimated.

5 5

3 6 3 6

1 6 9 estimated.

3 G 4

5 5

4 4 4 4

6 3 6 6

Inferior Maxilla.— (PI. I, V.) The illustrious comparative anatomist of England,

Professor Owen, has described, in the voyage of the Beagle (Mammalia, Pt. I, p.

99 ; PI. xxix), a lower jaw which he attributes to the Mecjalonyx Jeffersonii. The

specimen was discovered in South America, and Professor Owen remarks :
" It is

the only fossil brought home by Mr. Darwin, that could be confidently referred to

the genus Megalomjx; but the form of the jaw fully justifies this determination."

The author further observes :
" The forms of the alveoli are best preserved in

the right ramus ; the first is the smallest, and seems to have contained a tooth of

which the transverse section must have been simply elliptical ; the second tooth is

likewise laterally compressed, but the transverse section is ovate, the great end

being turned forwards ; the third socket presents a corresponding form, but a larger
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size ; the fourth socket is too much mutilated to allow of a correct opinion being

formed as to the shape of the tooth which it contained."

When the skull of the Megalonyx Jeffersonii in the collection of Dr. Dickeson, was

first submitted to my inspection, from the large size of the first molar tooth, and its

unusually advanced position from the other molars, I inferred the lower jaw above

indicated could not belong to the genus Megalonyx. Further, the recedence poste-

riorly of the two sides of the lower jaw is much greater than it possibly could be in

Megalonyx Jeffersonii, for according to Professor Owen's figure (PL xxix), repre-

senting the specimen reduced to two-thirds the size of nature, the distance between

the alveoli of the two sides at any position is over four inches, whereas in the upper

jaw of the skull of Dr. Dickeson's collection, the corresponding interval does not

measure more than an inch and three-quarters.

Under these circumstances, as the lower jaw also differs in well-marked charac-

ters from that of Mylodon, Scelidothermm, &c., at an early period in preparing this

memoir, I proposed for the new genus indicated by the specimen, the name Qna-

thopsis, and dedicated the species to Professor Owen under the name of O. Oweni}

These views are entirely confirmed by the specimen of a lower jaw accompanying

the Megalonyx skull in the collection of Dr. Owen.

In its general form the inferior maxilla of Megalonyx is like that of Mylodon and

the recent sloths.

The outer side of the body of the jaw (PL I), is vertically and antero-posteriorly

convex. Its front is relatively narrow compared with that of Mylodon and the Ai,

and at the lower part is convex ; but above it forms a prominent, pyramidal, keel-

like ridge to the symphysis.

Over the position externally of the first alveolus the surface is uniformly convex,

but at its upper part appears more so from the existence of a deep concavity between

the first and second alveolus, and the presence of the anterior symphysial ridge.

The inner surface of the body of the jaw (PL V, Fig. 2), is a vertical plane; and

the base is thick and convex.

The alveolus for the first molar is three and a half inches in depth, and is directed

upward, forward, and outward; and its orifice presents a corresponding obliquity to

that above.

The alveoli for the posterior three molai"s occupy a tract about three inches in

length, by fourteen lines in width, and they descend to the base of the jaw. (PL

V, Fig. 1). The hiatus separating them from the first molar is twenty lines long,

and is constituted by a thick perforated border curving a little outward in its course

forward.

The ramus is a broad, thin plate, which appears as if it was inserted into the

body of the jaw on a line with the third molar alveolus. Its outer face is a vertical

plane, and presents a well marked ridge for muscular attachment, sweeping from

the anterior margin of the coronoid process in a semi-circle to the bottom of the

angular process.

» Proc. Acad. Nat. Sci., VI, lit.
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The condyle is a convexity, two inclics in transverse diameter, and about three-

fourths of an inch in its antero-posterior diameter; and anteriorly it slopes to the

bottom of the notch in advance.

The latter is much broader than in Mijlodon ; but the coronoid process is nar-

rower, though relatively much broader and shorter than in the Ai.

The angular process also is relatively less broad than in Mylodon, and is shorter

and deeper than in the Ai. It projects backward but not upward ; externally it

is convex and internally concave, and on both sides is strongly relieved by promi-

nent ridges for muscular attachment.

The inferior dental canal commences at the base of the coronoid process, one inch

and a half behind the last molar alveolus, and it presents one of its foramina of exit

external to the position of the last molar just below the margin descending from

the coronoid process, and the other at the side of the symphysial ridge immediately

in advance of the first molar alveolus.

Measurements of the lotver jaw.

Inches. Liuee.

Length from angular process . . . . . . . . .12 6

Depth at condyle ........... 4 3

Depth at coronoid process.......... G

Depth at third molar alveolus ......... 3 7

Depth at hiatus separating the anterior two molars ..... 4

Dentition.—As in all the sloth tribe the teeth of Megalonyx are long, fangless

columns, of uniform diameter in the adult condition; are deeply excavated from

their bottom for the reception of a persistent dental pulp ; and are arranged in the

order of five molars upon each side in the upper jaw, and four molars upon each

side in the lower jaw.

In Megalonyx as in the Unau, the anterior tooth of the series in both jaws is

placed considerably in advance of the others, and in general form and position

conveys the idea of its being a true canine tooth (Pis. I, III, IV, V, VI, Fig. 2).

As previously stated, the upper jaw of the skull in the collection of Dr. Owen
contains all the teeth except the second on the left, and the last on the right side

(PI. III). The lower jaw accompanying the skull contains only the second and last

of the right side (PI. V).

Of the upper molars in the specimen just mentioned the first on both sides, when

removed from its socket, is found to be perfect except in the loss of the thin edge of

the pulp cavity. This tooth is strongly curved, being convex anteriorly and ex-

ternally, and concave posteriorly and internally. Along the curve of the anterior

border, it is five inches in length. In transverse section (Pis. Ill, XVI, Fig. 1),

it is elliptical with an inner median bulge, which in a trifling degree extends more

anteriorly. The triturating surface is worn concave in a sloping manner towards

the edge posterior to the inner bulge of the tooth, and except in the latter position,

is surrounded by an elevated border composed of the less worn, harder dentinal

substance. At the anterior two-thirds of the outer margin of the triturating surface,

the cementum is worn away for a short depth.
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The pulp cavity extends in an infundibular form about two inches from its

margin.

The antero-posterior diameter of this tooth is seventeen and a half lines ; its

greatest transverse diameter, nine lines.

The corresponding tooth preserved in the left side of the skull in Dr. Dickeson's

collection, possesses the same form, but differs in being strongly impressed by three

longitudinal lines upon its outer surface (Pis. IV, XVI, Fig. 2). Eemovedfrom its

socket, this tooth is observed to have been in its perfect condition not more than

two-thirds the length of those contained in the skull of Dr. Owen's collection,

probably because it belonged to an old animal, and was worn away without an

equal amount of reparation. This is rendered more likely from the fact that the

pulp cavity reaches within a half an inch of the triturating surface of the tooth.

The antero-posterior diameter of the specimen is eighteen and a quarter lines.;

its greatest transverse diameter nine and three quarter lines.

The specimen of a first upper right molar tooth (PI. VI, Figs. 4, 5 ; XVI, Fig. 4),

from the neighborhood of Memphis, Tennessee, in the collection of Prof. Silliman,

is more robust than those above described. Its outer side is also more plane and

presents only the faintest indication of longitudinal depressed lines. Its antero-

posterior diameter is nineteen lines ; its greatest transverse diameter nine and a

half lines.

The specimen of a first upper right molar tooth (PI. XVI, Fig. 5), from Adams
Co., Mississippi, in the collection of Prof. Wailes, is more convex on its outer side

than in any of those previously mentioned, and it presents no trace of longitudinal

impressed lines. Its antero-posterior diameter is eighteen and a half lines ; its

greatest transverse diameter nine and three-quarter lines.

The specimen of a first upper left molar tooth (PI. XVI, Fig. 6), from Natchez

Bluffs, Mississippi, in the collection of Prof. Wyman, is smaller than any of those

described ; but it has about the same form and proportions as that of Prof Wailes'

collection. Its antero-posterior diameter is sixteen lines ; its greatest transverse

diameter eight and three-quarter lines.

The isolated first molar (PL VI, Figs. 6, 7; XVI, Fig. 3), found in company
with a fragment of a rib and an ungual phalanx, near Natchez, Mississippi, and
now contained in Dr. Dickeson's collection, before having had the opportunity of

inspecting any number of first molars of different individuals oi Megalonyx Jeffej-sonii,

I suspected from its differing so much from those examined, that it indicated a

different species, for which I proposed the name of Megalonyx potens} The tooth

is relatively narrower in comparison with its antero-posterior diameter, than in any

of those described, and its outer surface is more plane. The triturating surface is

worn off obliquely and slopes postero-internally. The antero-posterior diameter of

the specimen is twenty-one lines ; its greatest transverse diameter nine and a half

lines.

The first molar of the Megalonyx, described by Dr. Harlan, appears to be that of

the upper left side.^ Its form corresponds with those in the skull of Dr. Owen's

' Proc. Acad. Nat. Sc, VI, 1852, 117. " See page 4.
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collection. The measurements of a cast of this tooth are sixteen and a half lines

in its antero-posterior diameter, and nine lines in its transverse diameter.

On commencing my investigations of Megalonyx, with only two si:)ecimens of

first upper molar teeth befoi'e me, in addition to the one contained in the skull of

Dr. Dickeson's collection, I found such differences of form as to lead me to the

conclusion that they belonged to three distinct species, while a fourth was based

upon the description of a tooth by Dr. Harlan.^ Further discoveries have indi-

cated a considerable extent of variation in the form of the same teeth in different

individuals, so that I now feel convinced that at most there are not more than two*

known species of North American Megalonyx, and perhaps only one.

As before stated, the first molar is lost fi'om the lower jaw in Dr. Owen's collec-

tion ; nor have I had an opportunity of inspecting a first lower molar tootli of the

Megalonyx. A cast, which I made in clay of the first molar alveolus in the lower

jaw above mentioned, presents a form like that of the corresponding teeth of the

upper jaw, but it is a little more convex externally, and is of more uniform thickness,

or its inner median bulge is less prominent, and anterior and posterior to this it is

thicker. Its antero-posterior diameter is seventeen lines ; its greatest transverse

diameter is nine lines. (PI. XVI, Fig. 7. Section of the cast.)

The tooth represented by Cuvier in figui'e 14 of the plate of the bones of Mega-

lonyx, in the Ossemens Fossiles, judging from the view of the triturating surface,

appears to me to be the first lower molar of the right side. In the corresponding

upper molars, the triturating surface is nearly concealed when the teeth are viewed

upon the inner side.

The posterior four molars (PI. Ill), in the skull of Dr. Owen's collection, where

nearest together are separated by an interval of several lines, which widens more

or less towards the inner and outer sides of the teeth. The median pair are the

largest and longest.

The second and third molars are nearly straight in their course, but incline very

slightly outward ; the fourth molar in addition, curves slightly backward ; and the

last of the series curves strongly backward in its course downward.

The second upper molar in section (PI. XVT, Fig. 9, d), is quadrate with rounded

angles. Its inner and posterior sides are the greater, and are nearly equal ; and the

remaining sides are also nearly equal, and are planes. The inner side is slightly

convex, and the posterior side is nearly a plane and is directed obliquely outward.

The third and fourth molars are relatively much broader compared with their

measurement antero-posteriorly, than in the second tooth of the series. In section

(PI. XVI, Fig. 9, c, b), they form an isosceles triangle with the base internal and

> Megalonyx Jeffersonii, M. laqueatus, M. potens, and M. dissiviiUs. See Proc. Acad. Nat. Sci.,

VI, 1852, 117. The first upper molar in the skull of Dr. Dickeson's collection, I viewed as charac-

teristic of Megalonyx Jeffersonii; that figured by Dr. Harlan (Journ. Acad. Nat. Sci., VI, PI. XII,

Figs. T-9; Med. and Ph3'S. Res., PI. XII, Figs. 7-9), as characteristic of M. laqueatus; that repre-

sented in PI. VI, Figs. 6, 7, and PI. XVI, Fig. 3, of this memoir, as characteristic of M. potens; and

that represented in PI. XIV, Figs. 4, 5, 6 ; PI. XVI, Figs. 8, 15, as characteristic of M. dissimilis.

" Megalonyx Jeffersonii, and M. dissimilis.

3
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the angles strongly rounded. The anterior side is transverse and slightly convex,

and the inner side is also convex. The posterior side is slightly concave and

directed obliquely outward.

The last molar is a smaller tooth than the preceding pair, but has nearly the

same form in a reversed position, the base of the triangular section (PI. XVI, Fig.

9, a), being outward. Its posterior side is transverse and is slightly concave ; and

the anterior side is convex and directed obliquely inward.

The triturating surface of the last molar is broken off, but in the three preceding

teeth it presents the form of a transverse concave valley sloping inwardly.

Anteriorly and posteriorly the valley is bounded by an angular ridge formed from

the harder dentinal layer of the teeth with the cementum worn from it in a bevelled

manner. (PL III.)

The posterior four superior molars in the skull of Dr. Dickeson's collection, are

very nearly like those juSt described. (PI. VI, Tig. 1; XVI, Fig. 10, d, c, h, a.)

The third molar is not as thick internally, and is a little thicker externally, so that

the antero-posterior diameter is more uniform. The fourth molar is less broad and

is more convex anteriorly ; and the last of the series is a little broader, and in sec-

tion is more elliptical. The triturating surface, which is preserved entire in the

specimen of the latter tooth, presents a transverse valley like that of the teeth in

advance.

Measurements of tJie Posterior four Superior Molars in the Shull of Dr. Owen's

Collection.

TRANSVERSE. ANTERO-POSTERIOR.

INT. EXT.

,
Lines. Lines. Lines.

Diameter of second upper molar 9 8^ 7

Diameter of third upper molar 12 9^ 6

Diameter of fourth upper molar...... 12|- 9 5

Diameter of fifth upper molar 10 3 6i

Measurements of the correspondi/ng Teeth in the Shidl of Dr. Dichesons Collection.

TRANSVERSE. ANTERO-POSTERIOR.

INT. EXT.

Lines. Lines. Lines.

Diameter of second upper molar 9^ . 8 1

Diameter of third upper molar ...... 12^ 8 6

Diameter of fourth upper molar...... 11|- 8 6

Diameter of fifth upper molar . ' . . . . . 10^ 4 6

The isolated superior back molar (PI. XVI, Fig. 11), from Adams County, Mis-

sissippi, in the collection of Col. Wailes, approaches most in its form the fourth

upper molar contained in the skulls above described. Its transverse diameter is

eleven lines ; and its antero-posterior diameter externally six lines, and internally

seven and a quarter lines.

The supposed isolated superior third molar (PL VI, Figs. 8, 9; XVI, Fig. 13),

from Tuscumbia County, Alabama, in the collection of Professor Wyman, is rela-
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tively much less thick internally than those above described, and is also impressed

with a longitudinal groove internally. Its triturating surface is worn into a trans-

verse angular groove, the anterior and posterior margins of which are acute and
have an oblique course reverse to each other. Probably this tooth may belong to

a different animal from the Megalonyx. Its transverse diameter is twelve lines

;

and its antero-posterior diameter externally six lines, internally seven and a half

lines.

The specimen of a small molar, accompanying the first superior molar and appjv

rently belonging to the same individual, from Natchez Bluffs, Mississippi, in the

collection of Dr. Wyman, appears to be a superior third molar ; but its section (PI.

XVI, Fig. 12), approaches more the quadrate form than that of any of the corre-

sponding teeth which have been described. Its triturating surface presents a deeper

concavity than in any of the foregoing specimens of posterior superior molars. The
transverse diameter of this tooth is eleven lines ; its antero-posterior diameter ex-

ternally six lines, internally seven and a half lines.

The isolated upper second molar (PI. XVI, Fig. 14), from Natchez Bluffs, Mis-

sissippi, in the collection of Dr. Wyman, has nearly the form of the corresponding

teeth in the skulls above described. It is broader transversely, and narrower

antero-posteriorly, is less convex internally, and is impressed on its other three

sides. Its transverse diameter is ten lines ; its antero-posterior diameter externally

six lines, internally seven and a half lines.

Of the two molars preserved in the lower jaw (PI. V), of Dr. Owen's collection, the

second of the series in transverse section (PI. XVI, Fig. 16), is quadrate with rounded

angles. The anterior and posterior sides are slightly convex, and the latter is the

broadest. The lateral sides are smaller than the others, and are about equal, and

they are slightly impressed at their middle. The triturating surface is concave,

and bounded by an acute edge, which is most prominent antero-internally and at

the postero-external angle.

A section of the socket for the third inferior molar is also quadrate, with rounded

angles ; and the anterior and posterior sides are broadest and about equal.

The fourth molar (PI. VI, Figs. 10, 11 ; XVI, Fig. 17), like the preceding pair,

is quadrate with convex sides ; the outer one being oblique and slightly impressed.

The triturating surface of this tooth (PI. VI, Fig. 11), is worn into a transverse

valley, whose boundaries are most prominent at the antero-internal and postero-

external angles.

Lines.

Transverse diameter of the second lower molar . . . . . . .11
Antero-posterior diameter of the second lower molar ...... Si-

Transverse diameter of the fourth lower molar . . . . . . -Hi
Antero-posterior diameter of the fourth lower molar 8^

Structure of the Teeth.—As previously stated, the teeth of Megalonyx, as in all

sloth-like animals, consist of simple, long, fangless columns, deeply excavated fi'om

the bottom for the reception of a persistent dental pulp.

At the commencement of the pulp cavity the teeth form an exceedingly thin

edge, and they very gradually increase in thickness to the apex of the cavity.
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The extent of the pulp cavity appears to be subject to some variation, probably

dependent upon the age of the animal. Thus, in the first superior molar contained

in the skull of Dr. Owen's collection, the pulp cavity extends about half the length

of the tooth, which measures nearly five inches ; but in the corresponding tooth in

the skull of Dr. Dickeson's collection, the pulp cavity reaches within three-fourths

of an inch of the triturating surface. The latter specimen, however, in its perfect

condition, has been at least an inch and a half shorter than the former, probably

from its having belonged to an older animal in which the tooth, having further

fulfilled its function, has been more worn away, for the alveolus is also more

shallow than that in the skull of Dr. Owen's collection.

Characteristic of the family to which Megalonyx belongs, the teeth are entirely

destitute of enamel, and in transverse section they exhibit a central disk of very

porous dentine, surrounded by a much harder layer of the same substance, which is

also inclosed by a thinner layer of cementum.

The harder dentinal layer is thickest where the teeth, in mastication, are most

subjected to attrition. It appears less dense than the corresponding substance in the

teeth of Mylodon, and the striae and punctse produced by the sides and extremities

of its tubuli are much more distinctly visible to the naked eye. It has also a con-

centric disposition, as exhibited by a number of fine lines.

The cementum externally has a longitudinally striato-granulated appearance, and

in section also presents a concentric arrangement.

In the first superior molars the harder dentinal layer is thickest externally and

antero-internally, and is thinnest postero-internally. The cementum also holds the

same relations of thickness in different positions. Upon the remaining molars the

harder dentine and cementum are thickest anteriorly and posteriorly, and are very

thin laterally.

Cei-vical Vertebrce.—Of the vertebrae of the neck. Dr. Owen's collection contains

the atlas, axis, and three others, which appear to be the third, fifth, and seventh.

The atlas (PI. VII, Figs. 1, 2) of Megalonyx Jeffersonii is about one-third less in

size than that of Mylodon rohushts, and possesses very nearly the same form.

The upper arch of the atlas is convex transversely, and measures twenty lines

antero-posteriorly ; and it is surmounted by a conoidal protuberance. The lower

arch is nearly as convex as the former, but only measures an inch antero-posteriorly.

The transverse processes are broad, are slightly convex above, and below present a

deep concavity leading to the vertebral foramina.

The spinal canal is vertically oval and measures two and a half inches in its

long diameter, and an inch and two thirds between the tubercles of attachment for

the transverse ligament.

The articular facets for the occipital condyles are deeply concave and slope to

the spinal canal. The posterior articular facets are oblique, ovoid, and slightly

concave. The facet for articulation with the odontoid process of the axis is trans-

versely elliptical, and measures an inch and a half in its long diameter.

The course of the vertebral artery is indicated by a tortuous passage, as follows

:

A deep channel commences above at the back margin of the transverse process,
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passes on the outside of tlie contiguous articular process forward and inward, and
then becomes continuous with a foramen, piercing the base of the transverse pro-

cess downward and forward. The channel next continues a short distance on

the under side of the transverse process, and then communicates with a second

foramen piercing its base forward and upward. It now turns inward and forward

from the latter foramen, and becomes continuous with a third foramen piercing

the abutment of the upper arch of the bone above the position of the anterior

articular process and turning inward and forward to the spinal canal.

Inches.

Greatest transverse diameter of the atlas ........ 6|

Length at the conjunction of the arches ........ 3J

The body of the axis (PI. VII, Fig. 3), with its process, is three and a half

inches long ; and posteriorly it presents a transversely elliptical surface, twenty-two

lines wide and sixteen deep. The inferior surfiice possesses a prominent median

ridge, upon each side of which it is concave. The odontoid process inferiorly sup-

ports an oblique, discoidal, articular facet for conjunction with the atlas; and

superiorly presents a smaller facet for contact with the transverse ligament.

Viewed laterally, the spinous process presents a broad surface, terminated by an

irregularly convex margin, at its widest part measuring three inches. Posteriorly

the spinous process is excavated into a deep and wide vertical concavity, which

expands below upon the roof of the spinal canal. The abutments of the spinous

process or the sides of the spinal arch above the posterior articular facets, are

nearly two inches wide, but between these facets and those anterior, they are only

an inch wide.

The spinal canal is obcordiform, and anteriorly measures about twenty lines in

its long diameter) but, transcends this gradually by expansion posteriorly. The

anterior articular facets are oval in outline and slightly convex. Those posterior

are elliptical and transversely convex, and are directed downward. The transverse

processes are elongated pyramidal, project outward and backward at an angle of

about 45°, and posteriorly measure two inches and a quarter in length. The foramen

for the vertebral bloodvessels pierces the base of the transverse process from behind

outward and forward, and is visible laterally just behind the anterior articular

process.

The remaining three cervical vertebrse, apparently the third, fifth, and seventh,

have a demi-cylindroid body expanding posteriorly. (PI. VII, Fig. 4.) The anterior

surface of the body is transversely demi-oval and convex ; and the posterior surface

is oval and slightly concave.

The spinous process is long, tapering, and trilateral ; and presents an acute

margin anteriorly, and a thick, vertically grooved one posteriorly. In the seventh

vertebra it is three inches in length, and has an irregular tuberous extremity.

The spinal canal is trilateral, and has its vertical diameter the deeper in the third

vertebra ; but in the other two the transverse diameter is the greater. The arti-

cular processes form four projecting angles to the base of the spinal arch. Those

anterior are most prominent, and present a concave facet directed upward and in-
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ward, and bounded externally by a rounded protuberance. The posterior articular

processes have convex facets directed downward and outward.

The transverse processes are supported by a pair of abutments, with the foramen

for the vertebral artery intervening, of which one is derived from the side of the

body, the other from the side of the spinal arch. At their outer part they are

prolonged anteriorly and to a greater extent posteriorly; and they terminate in

notched extremities.

The height of the fifth vertebra from the inferior margin of the body posteriorly

to the end of the spinous process is five and a half inches, and the height of the

seventh vertebra in the same position is seven inches.

Dorsal Vertehrce.—Of these there are two in the collection of Dr. Owen ; one from

the anterior portion of the series, the other from the posterior portion.

The specimen of an anterior dorsal vertebra has lost the posterior epiphysis of

its body, and has its spinous process broken away. The body of this bone is trans-

versely elliptical, and its anterior surface is a little over two inches in breadth and

an inch and a half in depth.

The sides of the spinal arch are over two inches wide, and gradually spread from

each other posteriorly. The anterior angles of their base curl upward into a pro-

cess supporting the corresponding articular facet, which is concave and directed

upward and inward. The posterior articular facets rest upon the under side of the

posterior margin of the spinal arch. They are oval and slightly concave, and are

directed downward and inward.

The spinal canal is trilateral and expands posteriorly. Its entrance anteriorly

is a little wider than the body of the bone, but the vertical diameter is a little less.

The spinous process, judging from its broken base, appears to have had the same

form as in the posterior cervical vertebrae. The transverse processes extend nearly

two and a half inches from the body, and at their extremity inferiorly present a

deep concave facet for articulation with the tubercle of the rib. At the anterior

part of the body on each side, a small articular facet exists for articulation with the

head of the rib.

The breadth of this vertebra from the extremities of the transverse process is

seven inches.

The posterior dorsal vertebra above indicated is in three fragments, and the

body has lost its anterior epiphysis. The specimen is twice the bulk of that just

described. The body of the bone is demi-cylindroidal and constricted between the

epiphysial surfaces. The posterior epiphysis is three and a half inches broad and
three inches deep.

The spinous process is five and a half inches in length from the margin anteriorly

of the spinal canal, inclines backward, and terminates in a stout convex tuberosity.

The spinal canal is nearly circular, and is about two inches and a half in diameter.

The anterior and posterior articular processes are simple elliptical planes, resting

upon the corresponding portions of the spinal arch ; the former being directed up-

ward and slightly outward and forward, the latter downward and slightly inward
and backward.

The transverse processes are thick, curved tuberosities, projecting from the spinal
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arch, on a line with the posterior articular processes. They present on their outer

face a convex articular facet for junction with the tubercle of the rib; and at the

side of the spinal arch, below the position of the anterior articular processes, a

concave facet exists for junction with the head of the rib.

The height of the posterior dorsal vertebra just described, from the postero-

inferior margin of its body to the extremity of the spinous process is nine inches

;

its breadth at the transverse processes is six and a half inches.

Sacrum.—The fragment of a sacrum in the collection of Dr. Dickeson consists

of the upper part of the anterior three divisions of the bone ; and it is eight and a

half inches long. The spinal canal at the position of the first segment, is over

three inches in breadth, and it appeal's to have retained this size as far back as the

fragment extends. The spinous processes form a thick ridge, which is elevated

about an inch and a half above the surface of the spinal canal. The anterior

extremity of the fragment presents a broad process, formed by the conjunction of

the first sacral spinous process with the contiguous articular processes, appearing

to have served the purpose of a protection to the interval between the last lumbar

vertebra and sacrum.

The last sacral vertebra (PI. VII, Fig. 5), in the collection of Dr. Owen, resem-

bles in its form the corresponding bone of MyJodon and the recent Ai. Its body is

transversely elliptical ; and at its anterior articular facet is slightly convex trans-

versely, and at its posterior facet in the same direction is slightly concave. The

breadth of the body anteriorly is three and a half inches, and its depth nearly two

inches. Posteriorly it is three and a quarter inches broad, by two and a half deep.

The spinal canal is crescentic with rounded extremities ; and it measures three

inches in breadth by one and a quarter in depth. The spinous process is a short

thick ridge elevated about an inch above the surface of the spinal canal. The

anterior articular processes are prominent tuberosities projecting forward from the

spinal arch and supporting a small concave facet upon their inner side. The poste-

rior articular processes are slightly tuberous, and present their facet outward and

downward. The transverse processes are thick and strong, and project outward

and backward for four and a half inches from the body, and anteriorly they pre-

sent a long, oblique, rough surface for conjunction with the ischium.

The height of the last sacral vertebra is four and a half inches ; its breadth is

ten and a half inches.

Coccyx.—Of the two coccygeal vertebraB in the collection of Dr. Owen, one be-

longed to the anterior part of the tail, the other to the posterior part.

The anterior vertebra (PL VII, Fig. 6), is broken into two. Its body is subcircular,

and is bounded by pentahedral articular faces, which are slightly convex. The

posterior face is continuous below with a pair of sloping facets for articulation with

a chevron bone. The breadth of the anterior surface of the body is three inches,

and its depth two and three-quarter inches. The spinal arch is broken away ;
but

the canal between its abutments measures about an inch and a half in width. The

posterior articular processes are also broken away. Those anterior project obliquely

from the antero-superior angles of the body ; and they form a stout tuberosity,

supporting an ovoid articular facet upon their inner side. The transverse processes
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project backward and outward from the side of the body for about two inches; and

they are trilateral, and have a thick tuberous extremity.

The specimen of a posterior coccygeal vertebra has a transversely elliptical body

with an anterior hexahedral and a posterior oval articular surface. Both of the

latter are convex, or rather they are centrally very slightly depressed, and at the

circumference are bevelled off. The anterior surface is two inches and a third in

breadth, by one and three-quarters in depth, and that posterior is two inches in

breadth, and one and a half in depth. The inferior surface of the body presents two

pairs of short tuberosities for articulation with chevron bones. The spinal canal is

open, and is bounded upon each side by a wing-like process, the rudiment of the

articular processes. The transverse process is broad and thick, measures two

inches in length, and projects outward and backward.

Hyoid Bone.—The hyoid bone (PI. VII, Figs. 7, 8), of Megalonyx, in comparing

it with the figures of this bone of the recent sloths in Blainville's Osteographie, is

found to resemble most that of the Unau.

The specimen in the collection of Dr. Dickeson, is a V-shaped bone, with a pair

of anterior tubercles separated by a deep notch, and supporting a circular, shallow

concave, articular facet for the cerato-hyal element. The diverging arms of the

bone from its anterior angle are about two inches eight lines in length ; and they

terminate in a circular convex facet.

IHibs.—The adult specimen of a rib described by Dr. Harlan,^ consists of about

two feet of the vertebral portion, and is peculiarly interesting from its presenting

the indications of a fracture, which existed a foot and a half from the head of the

bone, and had so well healed that no deformity exists except a convex thickening

upon the inner side. This fact is additional evidence in support of the view

ingeniously inferred by Professor Owen, that the giant sloths were very liable to

accidents not unfrequently involving fracture of the bones, from the habit of up-

rooting trees, the boughs of which formed their food. The head of the bone presents

a single convex articular facet, and the tubercle another, which is deeply concave.

Of the several small fragments of ribs in the collection of Dr. Owen, one of them

at its broadest part measures two inches. Of the fragments of ribs in Dr. Dicke-

son's collection, one is a sternal extremity, and this presents the same form as the

corresponding part in Mylodon and the Ai.

Scapula.—The fragment of a scapula in Dr. Owen's collection, preserves the

glenoid articulation, which is ovoid, and is three and a quarter inches long by two

and a half wide ; is over an inch in depth from the level of its end margins, but is

not more than the fourth of an inch in depth from the level of its side margins.

Of the portions of both scapulas in the collection of Dr. Dickeson, one consists

of the glenoid articulation and coraco-acromial arch of the left bone (PI. VIII,

Figs. 1, 2) ; the other of the base and posterior angle of the right one.

The form of the restored scapula of Megalonyx is very much like that of Mylodon.

The subscapular fossa presents a strongly folded appearance from the alternation

of ridges and sloping surfaces. The ridges converge to the cervix, and the inter-

» See ante, p. 5; Journ. Acad. Nat. Sci., VI, 271, 2T9, PI. xiv, Fig. 16 ; Med. and Phys. Obs., 321, 326.
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vening surfaces form trilateral concavities, roughened in many places with reticu-

lar risings, more especially near the base of the bone, for muscular attachment.

The dorsum (PI. VIII, Fig. 1), as in Mi/loduii, is nearly equally divided by the

spine into two deeply concave fossae, which ara I'oughened with reticular ridges.

The infrarspiuatus fossa is strengthened below by a prominent ridge, commencing

in a gradual manner at the base, about two inches from the posterior angle, and

proceeding forward to form the anterior portion of the inferior costa of the scapula.

At the cervix the fossa is impressed with a pair of broad, shallow, vascular channels,

diverging into a number of branches at the root of the spine. In the course of two

of the latter branches are large nutritious foramina.

The suprarspinatus fossa at its lower part is more capacious than the correspond-

ing portion of the infra-spinatus fossa, and at the side of the root of the coracoid

process it is pierced by a nearly circular coracoid foramen, a little over an inch in

diameter. From the latter, two feebly marked vascular channels proceed to the

root of the spine, at which position one of them is continuous with a large nutri-

tious foramen.

The base of the scapula is antero-posteriorly convex, and forms a thickened

boundary to that part of the bone.

The specimen of the posterior angle of the left scapula, in Dr. Dickeson's col-

lection, presents an irregular cicatrix, in the course of which is a crooked foramen

over an inch in length, indicating the former existence of a fracture of this por-

tion of the bone during the life of tlie animal. This is another instance added to

those previously given, proving the great liability of the giant sloths to accidents

resulting in fracture of the bones.

The spine commences in a broad, trilateral, roughened surface at the base of the

bone, and gradually rises until it arches over the outlet of the supra-spinatus fossa

to become confluent with the coracoid process. Its root appears very thick from the

fact that the dorsum of the bone is elevated in a pyramidal manner to support it.

The coraco-acromial arch (PI. VIII, Fig. 2) is five inches long, and at its broadest

part is about two inches wide; and it is elevated over two inches from the bottom

of the supra-spinatus fossa.

The glenoid articulation (Fig. 2) is three and three-quarter inches long, and a

little less than two and a half wide; and it presents the same form as that in Dr.

Owen's specimen already described.

The estimated length of the scapula, from the summit of the coracoid process to

the posterior angle, is one foot and a half.

The specimen of a young scapula, in the collection of the Academy of Natural

Sciences, is interesting in relation to the mode of development of several of i(s

parts. It is of the left side, and with the exception of the coi'aco-acroraial arch,

and superior margin, and a large hole through the infra-spinatus fossa, is nearly

perfect. (PI. VIII, Fig. 3, 4.) The coracoid process exists as a distinct bone, which

is compressed cylindroid at its middle, and dilated towards the extremities. (Fig. 3,

A.) The base of the coracoid bone is received into a deep angular notch (Fig. 3,

A, b), between the coracoid foramen and an epiphysis (Fig. 3, c), which forms the

anterior half of the glenoid articulation ; and the other extremity presents a rough
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pitted surface for junction with the acromion. The glenoid epiphysis (Fig. 3, c)

just mentioned, is situated between the coracoid bone and the posterior portion of

the glenoid articulation from which it is divided by a transverse tortuous fissure.'

The articular surface of the epiphysis is smooth, but that of the remainder of the

glenoid cavity is pitted as if it had had a thin epiphysial plate attached.

Clavicle.—The clavicles (PI. VIII, Fig. 5), preserved in the collection of Dr. Owen,
are simple, much compressed, cylindroid bones, with a single curvature. They
present two broad surfaces ; one slightly convex in its length, the other slightly

concave. Of the two margins one is longitudinally convex and subacute, the other

concave and obtuse. The sternal extremity is the more expanded ; and it presents

a broad, subcircular, convex, articular head. The acromial end is flattened oval,

and is rough. The length of the clavicle is eight and three-quarter inches, and its

breadth two and a quarter inches.

The clavicle in Dr. Dickeson's collection is rather smaller than those just described;

its length being half an inch less, and its breadth three-quarters of an inch less.

Humerus.— (PI. IX, Figs. 1, 2.) The two specimens of the humerus preserved

in the collection of Dr. Owen, are spade-shaped bones ; and have a straight, cylin-

droid shaft with the distal extremity expanded into a broad trilateral plate. They
are relatively much shorter than in the recent sloths, but are both absolutely and
relatively longer than those of Mylodon robustus, and also are broader inferiorly.

The upper two-thirds anteriorly of the diaphysis are occupied by a superficial

trilateral tract (Fig. 1), the base of which is formed by the outer tuberosity. This

tract is slightly concave longitudinally and for the greater part of its length is

convex transversely ; and its apex or lower end is bounded by prominent lateral

margins. It is neither so long, nor so conspicuous and rough as in Mylodon. Pos-

teriorly the upper two-thirds of the shaft are cylindroid, and present several low

longitudinal ridges for muscular attachment (Fig. 2).

The head of the bone (Figs. 2, 3) is demi-oval, with the long diameter directed

antero-posteriorly, and measuring four inches, while the short diameter is three

and a quarter inches.

The tuberosities (Figs. 2, 3) are broad, thick, and strong, are nearly equal in

size, and are placed upon each side of the shaft anteriorly. Their bases are con-

fluent in front, in which position they are separated by a shallow depression.

The internal tuberosity is slightly smaller and lower than the other, but in a trifling

degree projects more laterally. A shallow groove defines the tuberosities from the

head of the bone, and in its course presents several large nutritious foramina.

The cubito-brachial articulation resembles in form one-half of an hour-glass

(Figs. 1, 2, 4), or it consists of a pair of convex condyles conjoined by an inter-

vening concave surface, which latter, together with the inner condyle, belong to the

ulnar articulation; but the outer condyle is rather larger and more prominent than

the former.

The internal condyloid process is very much more prominent than that of

Mylodon ; and it is in the form of a thick pyramidal plate, with a tuberous apex,

which projects more than three inches beyond the line of the inner condyle. Its

lower margin is oblique, and is over four inches in length, and at the apex of the
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process it expands iuto a large and rugged subeircuhir surface for muscular attach-

ment. Its base is pierced with a large but short oval canal, which commences at its

upper margin posteriorly, and proceeds obliquely to its anterior surface, and there

terminates in a deep concave fossa. This canal is a peculiarity in the anatomy of

the ller/ahnyx among bradypoid animals, as it does not exist in the recent sloths,

nor in Mi/Iodon, nor Mcgathermm. It is about two inches wide by one in height, and

is formed by a bridge of bone over an inch wide, which is extended from the shaft

near the end of the deltoid tract to the apex of the contiguous condyloid process.

The outer condyloid process is a keel-like plate with a longitudinally convex

margin, which is rough and becomes thickened inferiorly. Between this process

and the boundary of the deltoid tract, the shaft of the bone presents a concave sur-

face descending from its outer to its anterior side, constituting the musculo-spiral

course, which does not appear so deep as in Mylodon, in consequence of the less

degree of prominence of the deltoid tract.

The surface anteriorly of the humerus between the condyloid processes is tran.s-

versely slightly convex; but at the base of the inner condyloid process it presents

a deep concave fossa, previously mentioned; and just above the radial condyle it is

slightly and irregularly depressed. The posterior surface, between the condjdoid

processes, forms an extensive trilateral plane with the middle part slightly depressed,

but above the ulnar trochlea, it presents a shallow concavity to accommodate the

olecranon process.

Inches.

Leugth of humerus ............ 20

Breadth at tuberosities . . . . . . . . . . .5}
Breadth at middle of shaft........... 3^

Breadth at condyloid processes . . . . . . . . .10^
Breadth of cubito-brachial articulation . 5^

Circumference of shaft at middle ......... 9

The adult specimen of a humerus, in the collection presented by Mr. J. P.

Wetherill to the Academy of Natural Sciences, and ascribed by Dr. Harlan to his

Megalonyx laqueaius,^ without doubt belongs to the same species as the preceding.

It is rather smaller than those above described, and the anterior surface between

the condyloid processes is more convex. In it also the concavity above the ulnar

trochlea posteriorly is deeper, and that above the radial condyle anteriorly, is more

distinct. Its length is eighteen and a half inches.

Bones of the Forearm.— (PI. IX, Fig. 5 ; X, Fig. 1.) The bones of the forearm

of Megalonyx in the collection of Jefferson are nearly perfect. They are a third

longer than those of Mylodon robusius, but are narrower.

Radius.— (PI, IX, Fig. 5; X, Fig. 1.) The radius is a long, clavate bone, slightly

bent forward ; and it is longitudinally convex upon its dorsal aspect and outer

margin, and concave upon the opposed surface and ulnar margin. The distal three-

fourths of the shaft ai'e about three times as broad as thick; and the upper fourth

Journ. Ac. Nat. Sci., 1830, YI, ili, PI. 13, Fig. 10; Med. aud Phys. Res , 3-'l.
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appears as if its margins had been pressed towards each other anteriorly so as to

form between them a concave gutter expanding below. The anterior surface of the

bone generally is slightly concave transversely, and is a little roughened for muscular

attachment. The posterior surface presents an oblique ridge extending along the

middle half, from which it slopes on each side to its margins. The outer margin

is obtuse, and in the specimen under examination presents the appearance of

having been gnawed by some rodent animal. The inner margin is thin at the

middle, but expands below into a broad, trilateral, rugged surface, for ligamentous

conjunction with the ulna; and at the upper part it is directed forward to the

bicipital tuberosity, which is convex and almost two inches long.

The head of the radius is oval; and it measures two inches and two-thirds

antero-posteriorly, and two inches and a sixth transversely. Its brachial articular

surface is a lenticular concavity with the border convex ; and its ulnar facet is

demi-circular in outline and transversely convex.

The carpal articulation (PI. IX, Fig. 6) is a deep trilateral concavity which is

open at the ulnar margin. It is three and a quarter inches broad, by two inches

and a third internally. Its outer end is bounded by a strong styloid process ; its

anterior margin is acute ; and posteriorly it is strengthened by means of a broad,

convex, and rough tuberosity. Between the latter and a ridge existing upon the

back of the styloid process there is a broad groove to accommodate the extensor

tendons ; and a second and deeper groove exists between the posterior part of the

styloid process and an oblique ridge ascending from the outer margin of the bone.

Inches, lines.

Length of radius to the end of the styloid process It 9

Greatest breadth at the distal end 3 '7

Breadth at the middle of the shaft 3 3

The articular extremities of both radii contained in Dr. Owen's collection, corre-

spond pretty closely with the same parts of the specimen above described. The
brachial articulation is rather more circular, and in a trifling degree deeper ; and

the ulnar articulation of the head is a little smaller. The bicipital tuberosity is

stouter, but is directed less forward, so that the contiguous anterior surface of the

bone appears less concave ; inferiorly, however, the continuation of the same sur-

face is more concave transversely.

The measurements of the fragments are as follows :

—

Inches. Lines.

Antero-posterior diameter of the head . 2 8

Transverse diameter of the head . 2 2

Breadth of distal extremity 43
Breadth of carpal articulation 83
Greatest antero-posterior diameter of the carpal articulation . . . .24

Ulna.— (PI. IX, Fig. 5; X, Fig. 1.) The specimen of an ulna in the collection of

Jefferson is a broad, compressed bone, which, like the radius, is slightly bent ante-

riorly. Its dorsal aspect and inner margin are longitudinally convex, while the

palmar aspect and radial margin in the same direction are concave.

The dorsal and palmar surfaces of the shaft are slightly depressed, and are
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roughened with reticular ridges for muscular attachment. The inner margin is

thinner than the outer; and from its lower third it inclines backward, and along
the upper part of its course is rough. The radial margui is obtuse, and at the

middle it conjoins with a rough ridge ascending posteriorly from the distal end of
the bone. Its lower extremity dilates into a domi-ovoid protuberance, which arti-

culates with the radius.

The proximal extremity is not only the broader, but also the thicker part of the

bone. Its anterior surface between the coronoid process and olecranon is deeply

concave and roughened for muscular attachment. From the corresponding posterior

surface there rises a pyramidal process, which supports a cordiform articular facet,

about an inch in diameter, for the head of the radius.

The olecranon is broad and thick, is curved antero-superiorly, and ends in a

tuberous apex. Its posterior side is convex and rugged, and at the inner margin
of the bone presents a broad, ovoidal surface for the insertion of the extensor

cubiti muscle. The coronoid process rises from the radial margin of the bone; and
anteriorly it forms a prominent convex tuberosity. At its base postero-inferiorly is

a superficial rough process for the tendinous attachment of the brachialis muscle.

The brachial articular surface (PI. IX, Fig. 7) is two inches in width, and curves

in a sigmoid manner from the summit of the coronoid process to the posterior side of

the base of the olecranon. In the latter position it is transversely convex, but

upon the coronoid process is slightly concave. Longitudinally, from its upper

margin to the summit of the coronoid process, it is deeply concave. The radial

articular surface is separated from it by a narrow irregular tract.

The distal extremity of the bone partakes in the general compression, but is

thicker and narrower than the middle of the shaft. Its outer margin presents an

ovoid tuberosity for articulating with the radius. The inner margin presents a

long, trilateral, convex surface, roughened at its lower part for attachment of the

internal latei'al ligament of the wrist.

The carpal articular surface (PI. IX, Fig. 6) rests upon a short cylindroid pro-

cess which forms a protuberance anteriorly, corresponding to the technical styloid

process. The articular surface inferiorly is an antero-posterior ellipsoidal concavity,

prolonged nearly at a right angle upon the antero-internal side of the styloid process.

Inches.

Length of ulna from olecranon to styloid process ....... 20

Greatest breadth from the summit of the coronoid process ..... 5

Greatest breadth of distal extremity ......... 3

Breadth at middle of shaft ........... 3

The fragments of the ulna in Dr. Owen's collection are rather larger than the

corresponding portions of the bone above described. The brachial articulation is

confluent with that for the radius, and the two posteriorly form a continuous acute

border. Between the radial articular surface and the base of the coronoid process,

the bone forms an irregular concave fossa, prolonged below to the radial margin.

The corresponding position in the ulna of the Jefferson collection forms a plane

above, and becomes convex in its descent.

The coronoid process is less thick and prominent anteriorly than in the specimen
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just referred to, and the oblique margin of the olecranon above the brachial articu-

lation is narrower. The distal end is narrower and thicker than in the specimen

of the Jeiferson collection, so that its styloid process appears less prominent ante-

riorly.

Measurements derived from the fragments of the ulna are as follows :

—

Inches. Lines.

Greatest breadth of the ulna from the summit of the coronoid process . . 5J
Greatest breadth of distal extremity . . . . . . . .2 10

Breadth at middle of shaft.......... 3 4

Carpus.—As in Mylodon, the carpus of Megalonyx is composed of seven bones

placed in two rows, the odd bone, which is the homologue of the scaphoides and

trapezium being common to both genera.

Of the seven bones, specimens of all are preserved in the collections of Drs.

Owen and Dickeson except one : the trapezoides. Dr. Owen's collection contains

the scapho-trapezium of both sides, a lunar, and a pisiform bone. Dr. Dickeson's

collection contains a lunar, a cuneiform, and a pisiform bone, and an os magnum.
Os Scapho-trapezium.— (PI. VIII, Figs. 6, 7, 8, A.) The scapho-trapezial bone is

the largest of the carpus, and is irregularly pyramidal with the apex, formed by

the trapezial portion, curved forward.

The proximal articulation (Figs. 6, 8, A) for the radius is one uniform convexity,

with an irregularly crescentic outline, extending the whole breadth of the bone.

The distal surface (Fig. 7, A) is divided into three nearly equal portions ; one

on the outer side (c), an oblong convex articulation for the metacarpal of the

thumb; another towards the dorsum (cZ), deeply concave, for junction with the

trapezoides ; and the third is an irregular surface for ligamentous attachment.

The ulnar side of the bone presents a reniform, articular surface, for the lunare,

and below this a rough, interarticular surface continuous with a deep gutter passing

to the distal side, and separating two articular facets for the magnum (Fig. 7, e,f)

;

that anterior being circular, that posterior, quadrilateral.

The dorsal surface is inconspicuous, but the palmar surface (Fig. 6, A), is large

and concave.

Os Lunare.—(PL VIII, Figs. 6, 7, 8, B; 9, 11, A.) The lunare is a wedge-shaped

bone almost a third smaller than the scapho-trapezium. Its proximal and distal

articular surfaces are separated by an irregular interarticular tract perforated by

vascular canals.

The proximal articulation (Fig; 8, B; 11, A) is a broad, antero-posterior con-

vexity for conjunction with the radius, and is continuous on its outer side, at an

acute angle with a reniform articular surface corresponding to that of the scapho-

trapezial bone.

Distally, the lunare presents a narrow antero-posterior concavity (Fig. 7, B, g),

for junction with the magnum; and it is continuous on the ulnar side nearly at a

right angle with a larger concave articular facet for the cuneiforme {h).

As in the preceding bone, the palmar (Fig. 6, h) is more extensive than the

dorsal surface.
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The specimen of a lunar bone in the Dickeson collection besides being smaller,

is relatively narrower transversely, and its distal articulation forms a plane instead

of being concave, and inclines towards the radial side, except at the forepart, where

it is partially bent to the opposite side.

Os Caneiforme.— (PI. VIII, Figs. 9, 11, B.) The cuneiform bone is irregularly

pyramidal, and second in size in the carpus.

The specimen is broken at its dorsal surface, but this appears to have been as

extensive as the palmar surface, which is large, irregular, and perforated. (Fig.

9, B.)

The proximal surface of the bone exhibits a broad transverse convexity (Fig. 9,

B, e ; Fig. 11, B, c), for articulation with the ulna, narrowing antero-posteriorly

towards the inner extremity, which is bent forward to articulate with the pisiforme.

(Fig. 9,/; 11, (Z.)

The distal surface presents a broad, transverse, sigmoid concavity for conjunction

with the unciforme, and at its inner extremity is bent backwards to join the meta-

carpal of the little finger.

Os Pisiforme.— (PI. VIII, Fig. 14.) The pisiforme is an irregular, oblong, lenti-

cular bone, with an obtuse margin. Its dorsal surface is a little convex and rough

for tendinous attachment. The palmar surface is concave superiorly ; and forms a

prominent ovoidal tuberosity below. The antero-external margin presents a single,

elliptical, articular surface (Fig. 14, a), bent near its middle ; the lower portion

being intended to join the cuneiforme, the other portion to join the ulna. The

specimen in the collection of Dr. Dickeson, is a fifth smaller than that described,

and it has its articular surface more bent at the middle.

Os Magnum.—(PL VIII, Figs. 10, 12, 13, A.) The os magnum, in this instance

indicating the impropriety of many names in anatomy, is the smallest bone of the

carpus. It is irregularly wedge-shaped, and is situated between the scapho-trapezial,

lunar, trapezoid, unciform, and median metacarpal bones, with all of which it arti-

culates. Proximally it presents an oblique plane (Figs. 10, 12, cl), for articulation

with the lunar bone ; and continuous with this facet on the inner side is one for

the unciform bone.

On the outer side it presents at the dorsal border a tripartite articular facet,

separated by a deep interarticular groove from an oval facet at the palmar border.

The tripartite facet articulates with the scapho-trapezial, the trapezoid, and median

metacarpal bones; and the oval facet (Figs. 10, 12, c) articulates with the trapezial

portion of the scapho-trapezium.

The distal surface presents two articular facets ; an inner one (Fig. 13, d), extend-

ing from the dorsal to the palmar borders, and an outer one (Fig. 13, c), constitut-

ing a portion of the tripartite f\icet above mentioned, and separated from the other

by an interarticular tract. The two distal articular facets join the median meta-

carpal bone, but the corresponding surface on a specimen of the latter (PI. X, Fig.

13), belonging to a diflerent skeleton, is undivided, that is to say, there is no inter-

articular tract separating the smaller from the larger articular facet.

The dorsal and palmar surfaces, of which the latter (PI. VIII, Fig. 10) ia the

larger, are irregular and perforated for ligamentous attachment.
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Os Unciforme.— (PI. VIII, Figs. 10, 12, 13, B.) The unciform bone is irregu-

larly pentahedral, and is the third in size of the carjjus.

Proximally it presents a large, transverse, oblong square, sigmoid facet (Figs. 10,

12, e), for articulation with the cuneiform bone, and this is continuous on the outer

side with another and smaller facet for the os magnum. The distal articular sur-

face (Fig. 13, B) is tripartite, and irregularly trapezoidal in outline, and it joins the

median metacarpal (e), the annular metacarpal (/), and the auricular metacarpal

(g) bones.

The dorsal and palmar (Fig. 10, B) surfaces are large, the former contributing

more to the back surface of the wrist than in any of the other carpal bones.

Of the Carpal Bones in Conjunction.—The proximal surface of the carpus of

Megalonyx, as formed by the scaphoid, lunar, and cuneiform bones, presents a broad

convexity interrupted between the two latter bones (PI. VIII, Figs. 9, 11) by a

deep gutter with irregular and perforated sides, which corresponds to the interval

between the radius and ulna. The dorsal surface of the carpus is convex, and is

most contributed to by the cuneiform, unciform, and pisiform bones. The palmar

surface is concave, and is much deepened by the position of the pisiform bone.

In the radio-ulno-carpal articulation the same synovial sac appears to have existed

between the radius and scapho-trapezium and lunare, and between the latter two

bones, and a second sac appears to have been situated between the ulna, cuneiform,

and pisiform bones. Between the two rows of carpal bones the synovial sac appears

to have been continuous and to have extended downwards between the bones of the

lower row, to be reflected throughout the carpo-metacarpal articulation.

Metacarpals.—Of metacarpal bones the collection of Dr. Owen contains the left

index, both median, and the right annular ; that of Jefferson the left index, median,

and auricular; that of Col. Wailes, the left annular and auricular; and that of Dr.

Dickeson the right index.

Of the metacarpals from that of the index finger to the last finger, the annular

is the longest and the index the shortest ; and the auricular, which is second in

length, is the narrowest, whilst the median is the most robust.

The index metacarpal bone (PI. X, Figs. 15, 16, 17), of Dr. Owen's collection,

has an irregular cylindroid shaft, which, from the enlargement of the extremities,

is longitudinally concave.

The proximal extremity (Fig. 16), is trilaterally prismoid, with the apex palmar

and tuberous, the inner angle prolonged, and the base notched. Upon its carpal

aspect it presents a nearly vertical, trilateral, sigmoid surface for articulating with

the trapezoides. Its inner side exhibits a fan-shaped, concave facet (Fig. 15), con-

tinuous at an acute angle with the carpal articular surface, for junction with the

median metacarpal ; and its outer side (Fig. 17) presents another facet, also con-

tinuous with the carpal surface, demi-pyriform in outline and slightly convex, for

articulating with the metacarpal of the thumb.

The distal extremity (Fig. 15) is composed of a long, vertical, ellipsoidal, arti-

cular process, with a vertical convex offset upon each side, for junction with the

first phalanx. The outer articular offset is the larger, and above it there exists a

strong ridge mounting to the summit of the articular process for ligamentous

attachment.
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On each side of the distal extremity a tuberosity exists for the attachment of the

lateral ligaments.

. Inches.

Length 3?

Circumference of shaft ........... 3J

Depth of proximal extremity . . . . . . . . . • IJ

Depth of distal extremity 2

Cuvier was misled by comparison of the index metacarpal of the Megalonyx with

the metacarpals of neighboring genera of animals, to consider it as that of the

annular finger/ although its exact adaptation to the radial side of the median

metacarpal had previously led him to indicate its true position."

The specimen of an index metacarpal, in the collection of Jefferson, is shorter and

relatively more robust than that described ; and the articular fticets of its proximal

extremity differ a little in form. The surface for the trapezoides is more depressed,

and its outer angle more prolonged. The facet for the median metacarpal is more

concave; and that for the metacarpal of the thumb is narrower, more regularly

demi-pyriform, and is slightly depressed.

Inches.

Length . . . . . . . . . . . '. . -3^
Circumference of shaft . . . . . . . . . . .33
Depth of proximal extremity . . . . . . . . . • IJ

Depth of distal extremity ........... 2

The index metacarpal, in Dr. Dickeson's collection, is almost equal in size to that

first described, but its shaft is more cylindroid. The carpal articular facet is inter-

mediate in the depth of its concavity to that of the above two specimens, and its

outer angle is more prolonged than in either. The contiguous metacarpal facets

have almost the same outline, but are nearly planes.

Inches.

Length . 3^

Circumference of shaft ........... 3^ '

Depth of proximal extremity 1}

Depth of distal extremity IJ

The diaphysis of the median metacarpals (PI. X, Fig. 2, 6, 13, 14), of Dr. Owen's

collection, is quadrilateral. The dorsal side (Fig. G) is broadest, and the palmar

and inner sides, which are nearly equal, are narrowest. Antero-posteriorly the sur-

faces are more or less concave, that on the palmar aspect being most so. The inner

side, just in advance of its middle is crossed by a tuberous ridge, which also extends

to the distal articulation.

The proximal extremity (Fig. 13) is pyramidal, with the apex, which is down-

ward, obliquely truncated, the base deeply excavated, and the outer side deeply

grooved. The carpal articulation is trilobed, with the odd lobe downward. Viertically,

« Ossemens Fossiles, VIII, 320. (4th Ed.)

'' Annalcs du Mus. d'llist. Nat., V, 307.
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in the middle it is convex, but between the dorsal pair of lobes is concave. The

lower lobe and portions of both the upper articulate with the os magnum. The

remaining but large portion of the inner lobe is bent forward and articulates with

the unciforme, whilst the remainder of the outer lobe articulates with the trapezoides.

From the articulation for the unciforme, a large surface (Fig. 14) extends to nearly

the middle of the inner side of the diaphysis, for junction with the annular meta-

carpal ; and from the articulation of the trapezoides, a convex, trilateral surface

(Fig. 2) extends upon the outer side, for junction with the index metacarpal.

The distal extremity (Figs. 2, 6) of the bone is constructed after the same plan

as that of the index metacarpal, but the inner offset of the articulation is reduced

to a short tuberosity, which is continuous above with the^ ridge for ligamentous

attachment.

Inches.

Length obliquely 4;^

Breadth of shaft dorsally If

Depth of shaft at middle . . . 1^

Depth of proximal extremity .2^
Depth of distal extremity 2^

The median metacarpal bone, in the collection of Jefferson, is shorter than that

just described, and nearly resembles it in detail, except that its distal articular pro-

cess possesses a well developed offset upon the inner side.

Inches.

Length obliquely 4

Breadth of shaft dorsally . li

Depth of shaft at middle li

Depth of proximal extremity . . .
' 2^

Depth of distal extremity . . . 2^

The annular metacarpal bone (PL X, Figs. 6, 11), of Dr. Owen's collection, the

longest of the series, has a cylindroid shaft with a superficial, acute, dorsal ridge.

The proximal extremity (Fig. 11) is bevelled off on each side, and in outline is

irregularly pyramidal with the apex protuberant and downward, and the base ele-

vated into a curved ridge. Its articular facets, which are continuous, consist of

a reniform surface for the auricular metacarpal, and a vertical sigmoid surface,

directed inwardly, for junction with the unciforme and the median metacarpal.

The distal extremity forms a long, vertical, elliptical, articular process with an

offset at its outer inferior part, and a prominent marginal ridge ascending from the

latter, and descending almost two-thirds the length of its inner side.

Inches.

Length obliquely . . . . . 5

Circumference of shaft ........... 3^

Depth of proximal extremity 2|-

Depth of distal extremity . 2J

The annular metacarpal, in Col. Wailes' collection, is somewhat mutilated, but

it appears to have corresponded pretty closely with that above described.
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The auricular metacarpal bone (PI. X, Figs. 18, 19), in the collection of Jefler-

son, has a cylindrical shaft, which expands most posteriorly.

The proximal end is irregularly pyramidal with the base outward, and with the

apex tuberous. The outer side (Fig. 19) presents a slightly concave reniform facet

for junction with the annular metacarpal, and the inner side is marked by a con-

spicuous discoidal surface of attachment for the internal carpo-metacarpal ligament.

The carpal aspect presents a reniform, bent, articular surface bounded above by a

thick rough ridge. The upper portion of this surface is for junction with the unci-

forme, and that below and internally is for the cuneiforrae.

The distal end is formed by a vertically oblong process with an anterior, con-

vex, articular facet, bounded by a thick, obtuse ridge (Fig. 19).

Inches.

Length obliquely ............ 4J

Circumference of sliaft at middle.......... 3

Depth of proximal end . . . . . . . . . . • IJ

. Depth of distal end IJ

The auricular metacarpal bone of the Mefjalonyx, Cuvier at first mistook for the

annular metacarpal,^ and was subsequently misled to view it as belonging to the

index finger.^ These mistakes probably arose from the examination only of a cast of

the bone, in which the discoidal surface for the attachment of the internal carpo-

metacarpal ligament could not well be distinguished from an articular facet.

The auricular metacarpal in the collection of Col. Wailes is broken, but when

perfect, it appears to have been exactly like that above described.

Phalanges.—Of first phalanges, the collection of Dr. Owen contains an index,

both median, and one annular; that of Jeflferson, a median; that of Col. Wailes,

the index, median, and annular of the left hand ; and that of Dr. Dickeson, an

index and a median.

The first phalanges (PI. X, Figs. 3, 7) are deeper than they are long, and are

curved pyramidal, with a rounded apex above and a transversely concave base

below.

The proximal or metacarpal articulation is a deep, vertical concavity, extending

from top to bottom of the bone, with an offset on each side inferiorly in the median

phalanx, but on one side only in the annular and index phalanges.

The distal articulation consists of a trochlea, composed of two vertical, conjoined

convexities projecting from the anterior aspect of the bone, bounded above and

below by a concave surface, to increase the extent of flexion and extension of the

second phalanges.

Of the three fii'st phalanges indicated, the median is the largest, whilst the other

two are nearly equal in size.

' Annales dii Mus. d'Hist. Nat., V, 369.

» Ossemens Fossiles, VIII, 302. (2d Ed.)
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coliectioh.

Owen's. Jefferson's. Wailes'. Dickeson'i

Lines. Lines. Lines. Lines.

25 23 23

19 16 16

21 18 n
2t 26 26 28

20 15 11 16

26 23 21 21

24 25

18 16

19 18

Depth of index first phalanx (middle)

Length of index first phalanx (side)

Breadth of index first phalanx (base)

Depth of median first phalanx (middle)

Length of median first phalanx (side)

Breadth of median first phalanx (base)

Depth of annular first phalanx (middle)

Length of annular first phalanx (aide)

Breadth of annular first phalanx (base)

Of second phalanges, the collection of Dr. Owen contains those of the index,

median, and annular fingers of one side ; the collection of Col. Wailes contains the

same three bones; that of Jefferson the index and annular phalanges; and that of

Dr. Dickeson, an annular phalanx.

The annular phalanx is the longest of the three mentioned, but the median- (PL
X, Figs. 4, 8) is the most robust, and is the second in length, while the index is,

relatively to its length, more robust than the annular.

The shaft of the second phalanges (Figs. 4, 8) is demi-cylindroid, being flattened

below ; and it is longitudinally concave above, but is most so below, from the

expansion in the same direction of the extremities.

The proximal phalangial articulation consists of two vertical concavities, sepa-

rated by a median ridge terminating in tubercular extremities.

The distal phalangial articulation is formed of two convex condyles united in

the form of a trochlea. The groove of the latter is bounded above and below by a
fossa, to accommodate the last phalanges in their movements. The exterior sides of
the condyles are depressed, and are bounded postero-superiorly by an oblique ridge

for the attachment of lateral ligaments.

collection.

Owen's. Jefpeeson's. Wailes'. Dickeson's.

Length of index second phalanx (side) .

Depth (proximally) of index second phalanx (side) .

Depth (distally) of index second phalanx (side)

Length of median second phalanx (side) .

Depth (proximally) of median second phalanx (side)

Depth (distally) of median second phalanx (side) .

Length of annular second phalanx (side) .

Depth (proximally) of annular second phalanx (side)

Depth (distally) of annular second phalanx (side) .

Of the last or claw phalanges, the collection of Dr. Owen contains those of all

the fingers except the thumb ; that of Col. "Wailes, those of the middle three

fingers ; that of Jefferson, those of the thumb, median, and annular fingers ; the

specimen from the cabinet of the New York Lyceum of Natural History, is of the

median finger ; and the collection of Dr. Dickeson contains an index and a median
ungual phalanx.

Lines. Lines. Lines. Lines.

28 2t 29

25 24 22

15 n 16

30 33

24 . 23

19 20

32 32 SI 35

21 22 21 20

m IH n 19
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The ungual phalanges (PI. X, Figs. 5, 9, 10, 20) consist of a curved, laterally
compressed, claw-process, enveloped at the posterior half or two-thirds with a bony
sheath rising from an oblong tuberosity on the under border of tlie claw-process.
The articulation of the last phalanx consists of two vertical concavities separated

by an intervening ridge
; and its upper part projects a considerable distance posterior

to the lower, or, in other words, overhangs it.

The claw-process at its upper margin, first obtuse, after a short distance in
advance of the sheath, becomes acute. Its sides are nearly vertical ; and they pre-
sent beneath the sheath an arborescent vascular channel, which proceeds from an
oval foramen piercing each side of the tuberosity from whence springs the sheath.
Towards the end of the claw-process its surface becomes more and more perforated

;

and it presents numerous fine, reticular, vascular channels, for accommodating the
nutritious vessels of the nail.

The sheath for the reception of the root of the nail is attached around the mar-
gin of the articulation, and to the sides of the tuberosity on the under part of the
claw-process. Its outer surface is roughened and is perforated for the passage of
vessels.

The tuberosity for the attachment of the sheath, is most prominent near its

middle, posteriorly is perforated by the two, large, oval foramina above mentioned,
and anteriorly is impressed on each side with a broad surface for attachment of the
flexor tendons. From the anterior part of the tuberosity, an abutment springs
forth to support the claw process.

Of the ungual phalanges, that of the median finger (Figs. 5, 9, 10) is the
longest and largest, those of the index and annular fingers are next, and are nearly
equal in size, and that of the auricular finger is the smallest. What I have taken
for the last phalanx of the auricular finger may, however, belong to the hind foot,

a fact which I have no certain means of ascertaining.

Length of first ungual phalanx

Greatest depth of first ungual phalanx

Length of second ungual phalanx .

Depth of second ungual phalanx .

Length of median ungual phalanx .

Depth of median ungual phalanx .

Length of fourth ungual phalanx .

Depth of fourth ungual phalanx

Length of fifth ungual phalanx

Depth of fifth ungual phalanx

COLLECTION.

Jefferson' s. Owen's Dickeson's Wailbs

Inches. Inches. Inches. Inches.

H
If

6 6 6*

H 2* H
7 1 1 7

3 H 3 3

6 5| 6

H 2^ H

Femur.— (PI. XI, Figs. 1, 2, 3.) The thigh bones o^ Megahmjx, preserved in the

collection of Dr. Owen, in form are more like those of the Ai than of Mylodon, but
they are relatively very much shorter than in the former animal, and more antero-

posteriorly compressed and broader.

The front of the shaft (Fig. 1) is nearly flat, being slightly concave in the length

and slightly convex transversely. Its upper half is marked by two vertical ridges
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for muscular attachment. The back of the shaft (Fig. 2) is more convex, and is

especially prominent at the middle. The inner margin is, longitudinally concave

and obtuse ; and about three inches below the head of the bone it forms an oblong

and very rugged tuberosity corresponding to the trochanter minor. The outer

margin is nearly straight, and is thin and subacute, except at the extremities and

at the middle, in which last position it forms a thick, oblong tuberosity. Its upper

end constitutes a huge trochanter major, the antero-external surface of which is

convex and rugged, and its posterior surface is excavated into a deep pit.

The head of the bone is hemispherical and sessile, but comparatively is more

prominent than in the Ai. The trochlea (Figs. 1, 3) for the patella is a trans-

versely oblong quadrilateral surface, which is concave from side to side and convex

downward. It inclines slightly outwardly, and measures four inches in breadth,

by nearly two in depth.

The condyles (Figs. 2, 3) are separated by a wide notch expanding above pos-

teriorly, and to the margin of the trochlea inferiorly. They are directed down-

ward and backward ; and that external is isolated from the trochlea, while that

internal is connected with it only by a narrow isthmus-like prolongation. The

articular surface of the outer condyle is pentahedral, is nearly straight transversely,

and is convex from before backward; and it inclines towards the other. The

internal condyle resembles the segment of a sphere prolonged anteriorly to join the

trochlea for the patella. The external condyloid process is formed by the expan-

sion of the outer margin of the shaft into a strong tuberosity, the lower face of

which is broad and irregular for the attachment of the corresponding lateral liga-

ment. The internal condyloid process is a stout tuberosity placed above the con-

dyle antero-internally and terminating in a broad surface of attachment for the

internal lateral ligament.

Indies.

Length of the femur ^Ig

Breadth obliquely from the head to trochanter major 10

Breadth at middle of shaft
'^

Breadth at condyloid processes . . . .
10

Breadth at articular surfaces of the condyles . . . . . • • 85

The specimen of a right femur, in the collection of Col. Wailes, has the same

form and proportions as those above described, but is smaller.

Inches.

Length . . . . . ' . . • •
2O2

Breadth at middle of shaft . . . .
6

Tibia.— {VI. XI, Fig. 4 ; PI. XII, Figs. 1, 2, 3, 4.) The tibi^ in Dr. Owen's

collection are quite perfect. They are relatively very much shorter than those of

recent sloths, but are of greater relative length than those of Mylodon, to which

they bear considerable resemblance of form.

The shaft is prismoid, and rapidly expands towards its extremities. The antero-

internal face (PI. XII, Fig. 1) forms a nearly vertical plane, about three inches
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wide at the middle, and expanded above and below. Tlie outer and posterior sur-

faces (PI. XII, Figs. 2, 3) are longitudinally concave, but transversely are convex.

The head of the bone (PL XI, Fig. 4) presents the two femoral articular surfaces

separated by an uneven tract expanding anteriorly upon a broad, perforated convex
surface partially forming the upper part of the tuberosity for the ligament of the

patella. The inner articular surface is an oblique, irregularly oval concavity rising

at its anterior extremity into an angle of about 45°, and measuring in its long

diameter four inches, and in its short diameter three inches. The outer articular

surflice is a trilaterally oval, inclined plane, three and a quarter inches broad and
throe inches antero-posteriorly ; and it is continuous posteriorly -tvith a nearly

vertical convex, oval facet for conjunction with a sesamoid bone.

The tuberosity for the insertion of the ligament of the patella is a prominent

convexity surmounting the acute outer margin of the bone, and forming the termi-

nation of a gradually expanding crest, which proceeds along the upper border of

the antero-internal face.

The portion of the tibia which supports the articular surface for the outer

condyle of the femur, rises in the form of a strong abutment from its posterior

surface. It also supports the superior fibular articular surface, which is an ellip-

tical plane two and a half inches long and one and a third wide, directed down-

ward and outward.

The distal end of the tibia is narrower than the proximal end. The articular

surface for the astragalus (PL XII, Fig. 4, h) is a transversely, oblong quadrilateral

concavity, measuring three and a half inches wide and two and three quarters

antero-posteriorly. At the middle antei'iorly it is bounded by a short pyr.amidal

process which fits into a corresponding fossa of the astragalus ; and externally it is

continuous at an obtuse angle with a trilateral plane for articulation with the

fibula. (Fig. 4, a.)

The inner malleolus is a prominently convex tuberosity terminating the outer

border of the bone, and supporting posteriorly a conspicuous trochlear process, the

groove of which is directed downward and forward.

Inches.

Length of the tibia at its antero-external surface . . . . . . .12
Greatest length, which is from the contiguous margins of the femoral articular sur-

faces to the trochlear process of the malleolus . 15

Greatest breadth of head ........... 8J

Antero-posterior diameter at middle of the head 5^

Greatest breadth of tarsal end .......... 6|-

Antero-posterior diameter ........... 3|^

Patella.— (PL XI, Figs. 5, 6.) The patella) of Megalonyx, in Dr. Owen's collec-

tion, present nearly the same form as in Mijlodon ; being trilateral with rounded

angles, the base upward and the apex downward.

The base is thick, rough, and perforated. The apex is tongue-like in form, and

curved inwardly ; and it measures two inches and a half in length from the femo-

ral articular surface. The latter (Fig. 6) is transversely elliptical and convex, and
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measures four and a half inches transversely by two in depth at the middle. The

outer surface (Fig. 5) of the bone is slightly convex and roughened with longitu-

dinal ridges.

Inches.

Length of the patella . . . 5

Breadth of its base *

Tarsus.—Of the tarsal bones Dr. Owen's collection contains the astragalus and

calcaneum of both sides, and the left scaphoid, and the right cuboid and external

cuneiform bones.

Astragalus.— (PI. XII, Figs. 7, 8, 9, 10.) The astragalus of Megalomjx bears

much more resemblance to that of the recent sloths than of any other of the

extinct ones. It may be described as consisting of two portions, one of which is

quadrate and articulates with the bones of the leg, while the other is an ovoidal

apophysis projecting antero-internally as in the Ai, and Unau, but relatively to a

much less degree.

The quadrate portion of the astragalus its whole extent superiorly supports the

tibial articular surface (Fig. 7), which antero-posteriorly is convex and transversely

nearly a plane ; and it measures four inches and three-quarters in the curve and

three inches and a quarter in breadth. The anterior border presents a deep angu-

lar emargination verging upon a concave fossa, which accommodates a corresponding

process of the tibia. The posterior border is narrow, and forms also the limit of

the inferior surface of the bone. The outer side is a demi-crescentic, vertical,

slightly convex, articular surface (Fig. 10, a) for the fibula. This surface is con-

tinuous at right angles with that for the tibia ; and it measures three and a half

inches antero-posteriorly and two inches at its deepest part, which is anteriorly.

The inner side of the astragalus presents an uneven surface for ligamentous attach-

ment. The under side of the quadrate portion supports the larger calcanean

articular facet (Fig. 8), which is trilateral, slightly concave transversely, convex

antero-posteriorly and internally, and nearly a plane in the same direction externally.

The ovoidal apophysis forms anteriorly a deep, concave, articular surface (Fig. 9),

which extends upon the wide convex border beneath, for conjunction with the

scaphoid bone. The outer and broader continuation of the convex border of the

apophysis articulates with the cuboid bone (Fig. 10, 6) ; and the under side of the

apophysis presents a quadrilateral surface (Fig. 8), which is nearly a plane, for

articulation with the calcaneum.

The two calcanean articular surfaces are separated by a deep interarticular

gutter (Fig. 8), expanding on the inner and outer sides of the astragalus. The

posterior surface is about three times the area of the other, and it measures about

three inches transversely by two antero-posteriorly where broadest.

Inches.

Greatest antero-posterior diameter of astragalus ^\

Greatest transverse diameter . . . . . . . . - ^%

Greatest depth externally . . . . . . '^t
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Tlio specimen of an astragalus described and referred by Professor Owen to the

Megalonyx Jeffersanii^ most probably also belongs to the OnaiJiopsis Oircni, indicated

on page 14 of this monograph.

Os Calcis.— (PL XII, Figs. 5, G.) The calcaneum is remarkable for its extraor-

dinary expansion, which gives to the bone very much the appearance of an os ilium

of some smaller animal. Its articular extremity is formed by an abrupt widening

and decrease in depth of the anterior part, where it supports three facets (Fig. G),

separated by a trifurcate groove. The largest facet is supero-internal and trilate-

rally ovoidal (a), and articulates with the astragalus. Of the other two facets,

which are nearly equal in size and irregularly ovoidal, that inferiorly {]>) articulates

with the astragalus, and that externally (c) with the cuboid bone.

Posterior to the articular extremity, the calcaneum (Fig. 5) forms a large plate

nine inches in depth, and only a fourth of an inch in thickness towards the centre.

Its posterior margin is thick, strong, rugged, and convex, and measures fifteen

inches in its curvature. The extremities of this margin form convex tuberosities,

of which that inferiorly is much the larger. Above the inferior one, externally, is

a third tuberosity, which is strong and prominent.

The outer surface of the calcaneum is concave antero-posteriorly, but in the

vertical direction is convex below and concave above. The inner surface is concave

both antero-posteriorly and vertically.

The superior margin of the calcaneum is acute, and curves forward and out-

ward, to terminate above the cuboid articulation in an obtuse prominence. The

inferior margin is thick and convex; expands forward; and antero-posteriorly

forms a deep concavity. The greatest antero-posterior diameter of the calcaneum

is nine and three quarter inches.

Os Guboides.—(PL XIII, Figs. 4, 5, 6.) The cuboid bone is irregularly cuboidal,

and it presents large, quadrilateral dorsal (Fig. 4), and plantar surfaces for liga-

mentous attachment. Posteriorly it has a convex facet for articulating with the

OS calcis, and anteriorly it is perforated and roughened for ligamentous attach-

ment. Internally a large concave facet (Fig. 6) exists for articulation with the

astragalus, continuous with a second facet upon the antero-external margin of the

bone, for articulating with the scaphoides. By the prolongation of this articular

surface upon the supero-external angle anteriorly, a third facet is formed to join

the cuneiforme externum. Externally the cuboides presents a large, trilateral,

slightly convex surface (Fig. 5), the half of which posteriorly articulates with the

fifth metatarsal bone, the remaining portion with the fourth.

Inches.

Greatest antero-posterior diameter of the cuboid bone 2^

Greatest transverse diameter ... ....... 2

Greatest height .........• 2i

Os Scaphoides.—(PL XIII, Figs. 7, 8.) The scaphoid bone is a thick quadri-

lateral plate with convex margins. Its posterior surface (Fig. 7) is occupied with

Zool. Voy. Beagle, Pt. I, 94, 98, 99 ; Mem. ou the Mylodou, 133, VI .wiii, Figs. 5 and C.

6
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the articulation for the apophysis of the astragalus, and is formed by a bi'oad

conical prominence bounded below by a deep, crescentic concavity. The anterior

surface (Fig. 8) presents a pair of vertically oblong, articular facets, separated by
a shallow gutter, of which the outer one joins the external cuneiform bone, the

inner the contiguous cuneiform bone.

Inches.

Greatest vertical diameter of scaphoid bone ... . ' . . 3^

Greatest transverse diameter . . . . 2|

Greatest antero-posterior diameter, from tlie summit of tlie articular cone posteriorly IJ

Os Canei/orme Externxhm.— (PI. XIII, Figs. 1, 2, 3.) The external cuneiform

bone is the smallest of those of the tarsus which have been described. It is

irregularly, flattened pyriform, with its dorsal extremity (Fig. 1) thickest and

broadest. Posteriorly (Fig. 3), it presents a vertical, concave facet, extending the

depth and breadth of the bone, to articulate with the scaphoides, and this facet is

joined at an obtuse angle supero-externally by a small one for the cuboides. Ante-

riorly (Fig. 2), the external cuneiform bone is occupied by a vertical, convex facet,

constricted at the middle and broadest above, for articulation with the third metar

tarsal bone.

Inches.

Greatest depth of external cuneiform bone ........ 3 .

Greatest breadth ............ 2

Greatest antero-posterior diameter, superiorly l^

Metatarsus.—Of metatarsal bones, there are in the collection of Dr. Owen, a

second of one side, and the fourth and fifth of both sides. Of the three bones

indicated, the second is the shortest and the fifth the longest.

The second metatarsal bone (PI. XIII, Figs. 9, 10, 11) has a trilateral diaphysis

with the dorsal surface broadest and most deeply concave antero-posteriorly.

The proximal extremity (Fig. 11) is triangular, the angles being tuberous and

prominent. The tarsal articulation is concave, but which bone it especially joins I

have not the materials to ascertain. The inner angle internally is furnished with

an oblique, oval, slightly concave facet (Fig. 9), for articulation with the first meta-

tarsal, and the outer angle externally presents a circular, nearly plane surface (Fig.

10), for junction with the third metatarsal.

The distal extremity (Fig. 9) of the bone is constructed after the pattern of that

of the metacarpals, consisting of a long, vertical, ellipsoidal, articulating process,

with a short vertical offset upon each side.

Inches.

Length of second metatarsal bone ......... 3|-

Breadth of the diaphysis . . - If

Depth of the proximal end, from the inferior angle to the middle of the base

of the triangle . . . . . . . . . . . • 2J
Depth of the distal articulation 2^ .'

The fourth metatarsal bone (PI. XIII, Figs. 12, 13, 14, 14*) has a cylindroid
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shaft, deeply concave antero-posteriorly above and below, but most so in the latter

position.

The proximal extremity {li''% the figure is reversed) is quadrilateral with the

lateral sides longest and the lower side shortest. It is bounded above by a thick

transverse ridge, and inferiorly forms a prominent pyramidal tuberosity. The

tarsal articulation (Fig. 14'==) consists of a single, vertically oblong quadrilateral

plane, for junction with the cuboides. The outer side (Fig. 14) presents a large,

quadrilateral plane, continuous with the cuboid articulation and prolonged at its

postero-inferior angle, for junction with the fifth metatarsal. The inner side (Fig.

13), at its upper part, supports a transversely elliptical, convex facet for articula-

tion with the third metatarsal.

The distal extremity is constructed like that of the bone last described, except

that no articular offset exists upon the outer side.

Inches.

Length of fourth metatarsal bone 4^

Circumference of the diaphysis 4^

Height of the proximal extremit}' 2^

Height of distal extremity 2^

The fifth metatarsal bone (PI. XIII, Figs. 15, 16) is quite peculiar in its form,

arising chiefly from a huge process projecting obliquely outward and backward

from the carpal extremity of the normal diaphysis. Viewed as a whole, it is trian-

gular with the angles tuberous, the margins concave, and the dorsal and plantar

surfaces concave and shelving forward and outward.

The normal diaphysis is compressed cylindroid, with an acute outer and a convex

inner border.

The lateral process is stronger and broader than the diaphysis of the bone, and

is about the same length. Its extremity forms a convex tuberosity, and inferiorly

also presents a pair of low, rough tuberosities.

The tarsal extremity of the bone presents two, irregularly semicircular, vertical,

slightly concave facets, conjoining at an acute angle. The tarsal facet (Fig. 16)

articulates with the cuboides ; the other one joins the fourth metatarsal bone.

The distal extremity of the bone forms a large convex tuberosity, supporting a

single, elliptical, convex, articular facet for the first phalanx.

Inches.

Length of the fifth metatarsal bone, from the angle formed ))y tlic articular facets

of the tarsal extremity to the distal end 3^

Length from angle formed by the articular facets of the tarsal extremity to the

lateral process . . . . • • • • • • • . 3J

Depth of tarsal extremity 2

Depth of distal extremity 1'

Width of shaft anterior to the lateral process 1^

Width of lateral process 2

Phalanges.—Oi phalanges of the hind foot of Megalonyx, the collection of Dr.

Owen contains the homologue of the first and second of the middle toe ; the last
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of the same toe and of the second or fourth toe of both feet; and the first of the

last toe.

In the third or median toe the homologues of the first and second phalanges form

a single bone (PL XIII, Figs. 17, 18), which is short and very robust. Its shaft is

quadrate, and decreases in diameter anteriorly. The proximal articular surface, as

in the first phalanges of the forefeet, presents a deep, vertical concavity, with an

oblique oifset on each side inferiorly. The distal extremity like that of the second

phalanges of the forefeet, forms a trochlea, the median groove of which is bounded

above and below by a fossa, to accommodate the movements of the last phalanx.

The sides of the trochlea are plane, but are deepened towards the centre, just pos-

terior to which is a tuberosity for the attachment of the lateral ligament.

Inches.

Length of the homologue of the first and second phalanges of the middle toe,

laterally ............. S^

Depth of proximal extremity 3

J

Depth of trochlear extremity . . . . . . . . . . 2 '

The last phalanx of the third toe (Figs. 19, 20), is like that of the corresponding

toe of the forefoot, but is very much larger and stronger. Its measurements are

as follows :

—

Inches.

Length in straight line ........... 8j^

Greatest depth 4^

The last phalanx of the second or fourth toe (Fig. 21), is like those of the cor-

responding toes of the forefeet.

Inches.

Length 6^

Depth ; . .3
The first phalanx of the last toe is a quadrilateral nodule, with a concave metar

carpal facet, and a small, oblong, convex facQt for the next phalanx.

Inches.

Length . . f

Breadth . . .1
Depth 1|

The two ungual phalanges of the hind foot of a young individual of Megalonyx

Jefferscmii, in the collection of the Academy of Natural Sciences, and forming part

of the specimens upon -which Dr. Harlan proposed the M. lagueatus, are interesting

as indicating the mode of their development.

One of the specimens belongs to the median toe, and the other to either the

second or the fourth toe.

In the median ungual phalanx, the line of separation of the articular epi-

physis is indicated by a fissure still existing at the lower third of the bone ; and

in the other ungual phalanx the articular epiphysis is yet separable. In the former

specimen, the ungual sheath is broken away except at its attachment to the tubero-
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sity at the bottom of the claw-procef?s, but in the other specimen upon one side it

remains entire. In this the Lateral portion of the ungual sheath is in the form of

an oval disk, with thin edges, attached below to the basal tuberosity. Its outer

surface is convex and perforated; and its posterior edge is unattached to the arti-

cular margin of the bone, indicating that the latter obtains its full development of

length before the ungual sheath incloses entirely the root of the nail.

The two large vascular' foramina of the basal process in the mature phalanges,

in both young specimens are in the form of notches continuous with the separation

of the ungual sheath from the articular margin of the epiphysis.

The nail which is preserved on the smaller of the specimens of the two

phalanges, is brown in color, is readily separable into its structural laminaB; and

it has the same form as the claw-process, except that its lower margin is grooved

as in the nails of the recent sloths.

IVIegalonyx dissiiiiilis, Leidy.

The collection of Dr. Dickeson contains two specimens of teeth found in the

ravines in the neighborhood of Natchez, Mississippi, which, though belonging to

tlie genus Megalonyx, apparently do not belong to the same species as that just

described. One of the teeth is a first molar, which I suspect to belong to the

lower jaw, as the wearing of the triturating surface is different from that of the

corresponding upper tooth of Megalonyx Jeffersonii. The other is probably a fifth

molar of the upper jaw, and in the description will be so designated.

The specimen of the first molar (PI. XIV, Figs. 4, 5) is two and a half inches

long, but its lower part is broken away, and as the margin of the pulp cavity ante-

riorly measures two lines in thickness, when the tooth was perfect it probably was

an inch or more longer. The bottom of the pulp cavity is twenty lines from the

triturating surface, which, if we may judge from the fii'st molars contained in the

two skulls described of M. Jeffersonii, indicates the animal, at least, not to have

been an old one. In transverse section (PI. XVI, Fig. 8), the tooth is elongated

elliptical, with the outer side convex, and the inner side concave with a median

convex bulge. Its long diameter is seventeen lines, its short diameter seven and a

half lines. The tooth is relatively less curved longitudinally than in the corre-

sponding upper tooth of M. Jeffersonii. The triturating surface (PI. XIV, Fig. 5)

is worn into a deep concavity open to the bottom internally. Externally also the

cementum is worn off a short distance from the harder dentine.

The structure of the tooth is the same as in the corresponding upper tooth of M.

Jeffersonii; but the cementum and harder dentinal layer are thickest externally,

and both together gradually become thinner to the middle line internally.

In Cuvier's plate of bones of the Megalonyx, in the Annales du Museum,^ and in

the successive editions of the Ossemens Fossiles," is the representation of a trans-

' V, PI. xxiii. » Ed. 3, PI. xv.
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verse section of a tooth, figure 13, whicli so closely resembles that of the tooth

above described, that it might be readily taken for it, except it is larger. Cuvier

never alludes to this figure, but in the references to Plate CCXVI, of the Atlas to

the posthumous edition of the Ossemens Fossiles, it is stated that "la figure 13 est

vraisemblablementla coupe horizontale de la dent precedente, pour montrer son epais-

seur." This is most probably a mistake, for it is impossible that an outline like

that of figure 13 could be produced from figure 14, which represents pretty cor-

rectly the first molar, most probably of the lower jaw, of M. Jeffersonii. Figure 13

I suspect was drawn from a distinct tooth, which was subsequently mislaid and

forgotten. If, however, this view be incorrect, it must be acknowledged that the

two figures above mentioned have no correspondence in form with each other, while

they exhibit an extraordinary resemblance to distinct forms of teeth existing in

nature, one of which had never been seen by the artist.^

The other tooth referred to as probably being a fifth upper molar (PI. XIV,

Figs. 7, 8) is compressed ovoidal in section (PL XVI, Fig. 15), instead of being

trilateral as in the corresponding tooth (PL XVI, Figs. 9, 10, a)- of M. Jeffersonii.

Its long or transverse diameter measures ten lines, while its short or antero-poste-

rior diameter is at the widest part five lines. The lower part of the tooth is broken

away ; and the bottom of the pulp cavity is ten lines from the triturating surface,

which is worn into a concavity.

EREPTODOIV, Leidy.

Ereptodon priscus, Leidy.

The collection of Dr. Dickeson contains an isolated tooth, found in a ravine in

the neighborhood of Natchez, Mississippi, which has about the same size and struc-

ture as the first molar of the Megalonyx Jeffersonii, but has a Very different form.

In relation to the position of this tooth in the jaw, in comparing it with the

teeth of Megalonyx, it would appear to be a first molar, but compared with those of

Mylodon, it appears as if it was rather a last inferior molar.

The specimen (PL XIV, Figs. 9, 10, 11) is an inch and eight lines long, and is

excavated from the bottom for the dental pulp, to within seven and a half lines of

the triturating surface. The border of the pulp cavity is broken away, and the

tooth when perfect has probably been an inch longer.

In transverse section (PL XVI, Fig. 18), the tooth is elliptical, with a tortuous

outline, and the posterior extremity is more obtuse than the anterior. Its long dia-

meter is one inch and seven lines ; its short diameter is eight and three-quarter lines.

The tooth is very slightly curved in its length (PL XIV, Fig. 11), and the tritu-

rating surface presents an irregular, antero-posterior concavity. The inner side

* The figure 13 of Cuvier's plate is reproduced in figure 6, Plate Ixxx, of Owen's Odontography

;

and also in figure 1, Plate xvii, of the Zoology of the Voyage of the Beagle, as characteristic of the

Megalonyx Jeffersonii.



MYLODON. 4'^

is convex and slightly impressed longitudinally at several points. The outer side

is longitudinally fluted (Fig. 9), and in the specimen anteriorly it presents an

irregular nodulated line apparently the result of disease in .the dental pulp. The
anterior border is narrow and smooth ; and the posterior border is obtuse, and at

the triturating surface is worn away for several lines.

As above mentioned incidentally, the molar tooth of Ereptodon priscus has the

same structure as the teeth of McijaJonyx ; but a peculiarity observed in the speci-

men is the nearly unifoi'm thickness of the harder dentine and cementum all

round.

HIYLODOIV, Owen.

ITIylodoii Karlani, Owen.

In the American Journal of Geology,^ and subsequently in the Medical and

Physical Researches," Dr llai'lan described and figured a fragment of the lower jaw

of an extinct bradypoid animal, which he referred to the Mc(jalonyx laqueatus, but

Professor Owen^ determined it to belong to the genus Mylodon, and dedicated the

species to Dr. Harlan.

The specimen referred to belongs to the Cabinet of the Lyceum of Natural

History of New York, and has been kindly loaned to me for examination. It was

found at Big-bone-lick, Kentucky ; and it is unchanged in texture. Its form (PI.

XIV, Figs. 1, 2) is like that of the corresponding portion of the lower jaw of the

Mylodoii rohicstu-s.

Within the first alveolus of the specimen is a small fragment of the appertaining

molar, which, though mutilated is sufiiciently perfect to indicate its form in trans-

verse section. (PI. XVI, Fig. 19, a.) This is reniform, with the long diameter

antero-posterior, and measuring twelve and a half lines. The inner side is concave,

and the outer one convex; and the short diameter of the tooth is about seven and

a quarter lines.

The second molar in section (PI. XVI, Fig. 19, h) is quadrate with rounded

angles. Its postero-internal portion is most prominent, and its outer side is convex

while the other three sides are concave. The antero-posterior diameter is eight

and a half lines, and the transverse diameter ten lines.

The third molar (PI. XVI, Fig. 19, c) is transversely oblong quadrilateral, with

rounded angles. It is obliquelj^ situated in the jaw ; has the anterior and posterior

sides concave, the outer one convex, and that internal nearly a plane. Its antero-

posterior diameter is seven and a half lines ; its transverse diameter fourteen lines.

The last tooth (PI. XVI, Fig. 19, d) of the series is intermediate in form to that

of Mylodon rohustus and M. DariolniL In transverse section it presents an irregular

dumb-bell outline. The anterior lobe is most produced antero-externally, while that

posterior is most produced postero-internally. Anteriorly the tooth is obhquely

» I, Y4, PI. iii, Figs. 1, 2, 3. ' 334, Tl. xv, Figs. 2, 3, 4.

» Zool. of the Voyage of the Beagle; Foss. Mam., 68.
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concave, posteriorly convex. The isthmus or intermediate portion connecting the

lobes is only four and a half lines wide. The anterior lobe in its perfect condi-

tion was about fifteen lines wide, and that posterior about eleven lines.

The collection of Col. Wailes contains two fragments of a last molar tooth (PI.

XVI, Fig. 20) closely corresponding to that just described, found in Mammoth
Ravine, Mississippi.

Professor F. S. Holmes, of Charleston, sent for my inspection a small fragment

of a molar tooth of an extinct sloth-like animal, which had been discovered by Capt.

Bowman, U. S. A., in the sands of Ashley river. South Carolina. The specimen,

when first received, I supposed to indicate a species of a new genus, to which I gave

the name of Eiibradys antiquus^ but I now believe it to be nothing more than a frag-

ment of the first inferior molar of Mylodon Harlani. It is represented in two views

in Plate XVI, Fig. 21, a, h, and in transverse section in Fig. 21, c, which, by com-

parison with that of the first lower molar of Mylodon Harlani, Fig. 19, a, will be

found to resemble a corresponding portion sufficiently to consider it as the same.

Dr. H. C. Perkins described a tooth and a humerus, found on the Willammette

or Multonah river, a tributary of the Columbia, in Oregon,^ which have been

referred to the Mylodon Harlani, by Professor Owen.^

Dr. Harlan subsequently described, and gave figures of a number of bones and

teeth of an extinct bradypoid animal, which were found by Mr. Koch, in associa-

tion with remains of Mastodon, etc., in Benton Co., Missouri.* These, Dr. Harlan

referred to a new genus and species luider the name of Oryctei-otherium Missoiiri-

ense,^ but Professor Owen, who had an opportunity of inspecting the specimens,

satisfactorily determined them to belong to Mylodon Harlani.^

The Cabinet of the Academy of Natural Sciences contains a humerus, with its

distal end and anterior portion of the upper half broken away, which I suppose

to belong to the Mylodon Harlani. (PL XIV, Fig. 3.) It was found at Big-bone-

lick, Kentucky, and was presented to the Academy by John P. Wetherill, Esq.

The specimen is an adult one, and in its details of form agrees pretty closely with

the corresponding bone of Mylodon rohustus ; and its measurements accord with

those of the Oregon specimen described by Dr. Perkins.

The collection of Dr. Dickeson, deposited in the Academy of Natural Sciences,

contains a number of bones of a half grown individual of Mylodon Harlani, which

were discovered in association with remains of the Megalonyx and -other extinct

animals in the ravines in the vicinity of Natchez, Mississippi.

The bones have lost their epiphyses, but the diaphyses are in a good condition of

preservation, and remain unchanged in texture, except that they are infiltrated

with oxide of iron.

The specimens are as follows :

—

* Proc. Acad. Nat. Sci., VI, 241 ; Ancient Fauna of Nebraska, 10. The word Enhradys given in

tte former instead of Eiibradys, is a typographical error ; and the synonyme to Euhradys antiquus in

the latter worlc is an error resulting from its introduction in the wrong place.

° Am. Journ. Sci. and Arts, XLII, 136. ^ Ibid., XLIY, 344.

' lb., 69. 5 lb. ib.^ 344.
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The left half of the loAver jaw preserved with all its teeth. The bone in its

present condition measures ten inches from its posterior margin to the anterior

mental foramen, which is placed an inch and a quarter in advance of the position

of the first molar ; and its depth below the third molar is about two and a half

inches. Its form agrees with the corresponding portion of the jaw of Mi/lodon

rohustus but is more convex externally in accordance with its age. The teeth

have the same form and proportions as those in the adult fragment of jaw above

described, except that the first of the series in transverse section is more demi-oval

than reniform, and the anterior side of the second tooth is a little convex instead

of being a little concave.

The malar bone of the left side. It presents the same trilobate appearance as in

Mijlodon rolmshis.

Fourteen fragments of vertebroa.

The scapula of the right side. Its glenoid articulation and coracoid process have

the same mode of development indicated in the account of the corresponding bone

of the young skeleton of the Megalonyx Jeffersonii.

Both humeral diaphyses. These are nine and a half inches long, by seven and

a half inches in circumference at the middle. The deltoidal tract already presents

a j^rominent outline.

The right ulnar diaphysis, which is eight and a half inches long, and its lower

third is six and a quarter inches in circumference. The coronoid process rises

almost from its middle.

Both radial diaphyses. These are five and a half inches long, and four and a

half inches in circumference about the middle.

One ilium, two ischia, and an os pubis.

Both femoral diaphyses accompanied by the head of- one. Length of the

diaphyses eleven inches ; circumference about the middle ten inches.

A tibial and fibular diaphysis. The former measures four and three-quarter inches

in length, and seven inches in circumference about the middle; and the latter is about

the same length, and two and three-quarter inches in circumference at tlie middle.

lUEOATHERIUiVI, Cuvieu.

iTIe^atheriiiin iiiirabile, Leidy.

The most wonderful of all the extinct sloth tribe, the huge Megadtciinm, finally

claims our attention. Its geographical range appears to have been equally exten-

sive with that of the Mylodon, but I think it may be questioned whether the remains

of this genus found in North and South America belong to the same species. In

no other instance, so far as investigations have been carefully made, has any species

of an extinct sloth been discovered common to the two American continents.

Under these circumstances, until it shall have been proved to be otherwise the case

by comparison of specimens or good figures, I propose to consider the North Ame-

rican Megatherium a distinct species with the name of M. mirahUe, while the older

name of M. Cnvicri appertains to the South American species.

7
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I can find no authentic evidence tliat the remains of the Megatherium have been

discovered in any other localities of North America, than the maritime portion of

the state of Georgia, and upon the shores of the Ashley river, in South Carolina.

Dr. Harlan-^ states that he had found bones of the Megatherium in New Jersey,

but as these have never been described nor since seen, it may be suspected that

they turned out to be the remains of the Mastodon.

Dr. R. Haymond has published an account of a tooth discovered in Indiana, which
he attributes to the Megalonyx, but the description evidently applies to the molar

of an Elephant.^

The first authentic notice of the discovery of remains of the Megatherium in

North America, was given by Dr. Samuel L. Mitchell, who described portions of two

teeth of the animal from Skiddaway Island, Georgia.® Mr. William Cooper shortly

afterwards described a collection of Megatherium remains obtained by Dr. Joseph

C. Habersh9,m, from the marshes of Skiddaway. The collection was deposited by
Dr. Habersham in the cabinet of the Lyceum of Natural History of New York, and

Mr. Cooper gives a list of the specimens of which it consists as follows :

—

Four fragments of a lower jaw; fragments of three teeth; three vertebraa; frag-

ments of three or four ribs ; distal extremity of a humerus ; two heads of the

femur; and a number of other fragments, unsatisfactorily determined.*

Subsequently Mr. Cooper described some other remains of the MegatJierium

obtained by Dr. Habersham, among which, the most important were several frag-

ments composing the co-ossified tibia and fibula, and a metacarpal bone.^ The
length of the co- ossified bones of the leg was a little over two feet, and the breadth

at the middle a little over one foot.®

Mr. William B. Hodgson, in a " Memoir on the Megatherium, etc.,"^ mentions

other remains of the Megatherium discovered in Georgia. In a memorandum con-

tributed to the memoir by Dr. Habersham, this gentleman gives the following list,

with measurements, of bones of the Megatherium in his possession, and obtained from

Skiddaway Island.^

Posterior portions of two skulls, of which the more perfect measures ten and a

third inches between the external auditory meatuses.

Six large molar teeth, measuring one inch and four-tenths to one and eight-tenths

in their greater diameter, and one inch and three-tenths to one and six-tenths in

their smaller diameter.

A first upper molar tooth; the fragment of a lower jaw; several dorsal vertebrjB;

fragments of ribs and of a pelvis ; a broken clavicle ; and a metacarpal bone nine

inches long.

Two heads of the humerus, five and a half inches in diameter, and two distal

extremities fourteen inches wide.

^ Am. Journ. Sci. and Arts, 1828, XIV, 187. = Ibid., XLVI, 294.

» An. Lye. Nat. Hist., 1824, I, 58.

.

« Ibid., 114.

5 Ibid., 1828, II, 26T. « Ibid., 269.

' New York, 1846.

^ Skiddaway Island is situated on the coast of Georgia, and according to Mr. Hodgson, consists of

a sandy, newer pliocene formation, rising but a few feet above high tide.
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The head of a femur seven inches in diameter, and a distal extremity eleven
inches wide

; the upper and lower extremities of a tibia ; an os calcis ; an astragalus;

an ungual phalanx, which, if perfect, would measure eleven inches in length ; and
fragments of several other phalanges.'

With the remains of the Megatherium given in this list, others were found of
Elephas primnjenius, Eqzins Amerlcanus, Bos latifrons, and of a chelonian.

The remains of the North American Megatlierium, which I have had the oppor-
tunity personally of examining, are those contained in the museums of the National
Institute in Washington, and of the Academy of Natural Sciences of Philadelphia,
besides several fragments of teeth loaned to me by Major Leconte of the latter
city, and Professoi- Holmes, of Charleston.

The collection of Megatlterium remains in the cabinet of the National Institute,

were discovered in Skiddaway Island, and were presented by Drs. J. P. Scriven and
Habersham. A few years since on a visit to Washington, through the aid of my
friend Professor Baird, I was enabled to borrow a few of the more characteristic spe-
cimens of this collection consisting of a nearly entire lower jaw with the teeth, an
isolated tooth, the temporal portion of a cranium, and an annular metacarpal bone.
The other specimens observed in the collection with a few notes taken at the time
are as follows :

—

1. An axis, which measures five and one-third inches in length from the summit of
the dentate process. The body posteriorly is three and a quarter inches in width
and two and a half inches in depth. The anterior orifice of the spinal canal is cordi-

form, and a little over two inches in diameter. The anterior articular processes
are pyriform in outline, and after advancing upon the dentate process become con-
fluent inferiorly. The entire depth of the bone from the end of the spinous pro-

cess is about seven inches ; and the transverse processes measure an inch and three-

quarters in length from the foramen for the vertebral artery, which is about seven
lines in diameter.-

2. A cervical vertebra, apparently the fourth, with a half oval body, anteriorly

measuring two and a half inches in depth, and three and a quarter transversely.

The spinal canal is trilateral, one inch and a half in depth, and two and a half

inches transversely. The foramen of the transverse process is three-quarters of an
inch in diameter.

3. Two bodies of cervical vertebrte, co-ossified by meuns of strong, irregular

exostoses, which completely obscure their under part. One exostosis on the right

side measures four and three-quarter inches in length, and is an inch in thickness.

The two bodies are of the length of the exostosis just mentioned; and the anterior

surface of the one is subcircular, and three and a quarter inches wide and three

deep, while the posterior surface of the other is transversely oval, and is four inches
in the long diameter, by three and a quarter in the short diameter. One remaining
tra,nsverse process has its foramen nearly an inch in diameter.

4. The spinous process of a dorsal vertebra nine inches in length, with the

' Loc. cit., 25.
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remains of the spinal arch four and a half inches in the span between the posterior

articular processes.

5. Two fragments of ribs measuring three and a quarter and three and a half

inches in breadth at the distance of six inches from the tubercle.

6. The head of a femur, six and a half inches in diameter at the base.

7. The proximal extremity of a tibia and a small fragment of a second. The
shaft is prismoid, and at the distance of ten inches below the head of the bone is thir-

teen and a half inches in circumference. The head is ten and a half inches broad,

and measures about half as much antero-posteriorly. As in Megalonyx, the femoral

articular facets are separated from each other posteriorly by a concave notch, and

partially overhang the posterior surface of the shaft. They are separated from each

other by an interval of two and a half inches in width. The internal facet is"oval,

deeply concave, five and a half inches antero-posteriorly and obliquely, and four and

three-quarter inches transversely. The outer facet is antero-posteriorly moderately

convex, ovate in outline, five and three-quarter inches in its long diameter, and three

and a quarter in its short diameter.

8. A mutilated os calcis ; an occipital condyle three and a quarter inches in its long

diameter, and two and a half in its short diameter ; and several fragments of teeth.

Proceeding next with a description of the specimens of Megatherium remains

borrowed from the National Institute collection, that of the temporal portion of a

cranium consists of the temporal bone with contiguous co-ossified portions of the

occipital and parietal bones (PL XV, Fig. 3) ; and it corresponds in form with the

same part of the cranium of Megalonyx.

The temporal surface is strongly reticulated with ridges, and is pierced with

numerous large vascular foramina. The parietes of the cranium in the position of

the squamous portion of the temporal bone at their thinnest point are an inch and a

half^thick; and the cranial tables are occupied with a dense intervening diploic

structure.

The lateral border of the inion is a thick obtuse ridge expanding below into the

root of the zygomatic and mastoid processes. The zygomatic process has the same

inclination of its root as in Megalonyx; and the mastoid process is relatively

shorter, broader, and more rugged than in the latter animal.

Back of the mastoid process is a deep gutter descending from the margin of the

inion above the process to the stylo-mastoid foramen.

The entrance of the external auditory meatus is nearly on the same plane with

the outer surface of the zygomatic root, instead of being situated at the bottom of

a wide arch as in Megalonyx. Its upper boundary is prominent and rough ; and

the auditory process is a thick, irregular ridge extending from the outer extremity

of the glenoid articular cavity to the apex of the mastoid process. The meatus is

demi-cylindroid in form and two inches in length.

The glenoid articular cavity is a deep, transversely oval concavity, measuring

two and a half inches wide, and an inch and a half antero-posteriorly.

The specimen of a hard palate, from the National Institute collection, on its two

sides gives the entire length of the upper molar series as eight inches. The width

of the palate between the first pair of molar alveoli is thirty-four lines, and that
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between the fifth or last pair of alveoli at their middle is thirty-two lines. The
under surface of the hard palate is concave transversely, especially towai'ds the

extremities ; is slightly convex antero-posteriorly, and is perforated with a great

number of conspicuous foramina. Between the position of the last molar alveoli,

large palatine canals commence at the termination of a larger channel proceeding

on each side from the posterior extremity of the palate.

The antero-posterior measurements of the superior molar alveoli, so far as they

can be ascertained from the specimen just described, are as follows :

—

Lines.

Fii'st molar alveolus ............ 8

Secoud molar alveolus . . . . . . . . . . . .16
Third molar alveolus . . . . . . . . . . . .19
Fourth molar alveolus 19

Fifth molar alveolus .15

The lower jaw of the Mrgatherinm, in the collection of the National Institute, ia

one of the most perfect and intei'esting specimens yet discovered in North America.

It, I believe, was presented to the Institute by Dr. J. P. Scriven.

The base of the lower jaw (PI. XV, Fig. 1) of Megatherium, on a line with the

teeth, presents a remarkable convex extrusion to accommodate the extraordinary

length of the latter, which, at their bottom, are only two or three lines from the

exterior surface of the bone. The alveolar portion of the jaw is six inches in depth

;

and its outer side is convex and rough, and its inner surfiice nearly a vertical

plane and smooth. The ramus externally and internally is roughened with ridges

for the attachment of the powerful masseter and pterygoid muscles.

The alveolar border of the jaw occupies a tract which is seven and a half inches

long, and two inches wide at the middle. The teeth are separated by intervals of

about the fourth of an inch, gradually widening outwardly and inwardly ; and they

are exserted in a gradually increasing extent from behind forward ; the last one

being about four lines above the alveolar border internally, and the first one a little

more than an inch.

The dental canal commences at the root of the coronoid process about two inches

back of the last molar tooth ; one of its branches opening exterior to the latter,

and the other advancing towards the symphysis of the jaw.

The teeth contained within the lower jaw just described are perfect; and they are

quadrilateral, curved columns with the angles rounded, the anterior and posterior

surfaces convex, and the lateral surfaces forming planes. The triturating surfaces

are worn into transverse, angular grooves, bounded before and behind with angular

ridges. The measurements of the teeth are as follows :

—

Inferior Molars.

First. Second. Xliird- Fourtli.

Antero-posterior diameter 18 Hues. 19 lines. 20 lines. 18 lines.

Transverse diameter . . . . . . 22 " 22 " -0 la

Length in the eurve f inches, t inches. 7 inches. 6 inches.

The annular metacarpal bone, of the National Institute collection, is nine and a

quarter inches long. Its shaft is quadrate, with the outer angles rounded, and the
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inner ones acute and rugged. The proximal end is narrowed, and is nearly five

inches in depth ; and the distal end is longitudinally oval, and presents a single,

vertical, articular convexity surrounded by a rugged border.

The collection of remains of the Megatherium in the museum of the Academy of

Natural Sciences of Philadelphia, was presented to this institution by James

Hamilton Couper, of Darien, Georgia. These remains have additional interest

from the fact that they were obtained in a different locality from the others above

described or particularly indicated. They were discovered in association with

remains of Elephas primigenius, Mastodon, Bison latifrons^ Equus America^ius,

Chelonia Couperi, etc., in making the excavation of the Brunswick canal, which

connects the Altamaha and Turtle rivers, in Georgia.^

Mr. Couper'.s specimens are as follows : A portion of the hard palate ; a small

fragment of the alveolar border of the face ; the alveolar portion of the left side of

the lower jaw containing all the teeth; an anterior dorsal vertebra with its spinous

process lost ; two bodies of other anterior dorsal vertebrae ; bodies of two lumbar

vertebrae; two proximal extremities of ribs; the proximal extremity of a humerus;

and a lunar bone of the carpus.

The portion of the hard palate corresponds to the anterior four molar alveoli,

and it belonged to a larger individual than the specimen above described, but other-

wise does not differ from it. When adapted in proper position with the small frag-

ment in the same collection, of the alveolar border of the face, the latter is estimated

to have been about six and three-quarter inches wide at the middle pair of alveoli.

The fragment of a lower jaw containing the teeth also corresponds with the same

portion of the specimen belonging to the National Institute.

The anterior dorsal vertebra has a trilateral body, the posterior face of which is

four inches wide and three and three-quarters in depth. The spinal canal is trans-

versely oval, and is three and a half inches wide and three deep. The spinal arch

at the root of the spinous process is five inches in width antero-posteriorly. The
transverse process is short, strong, and tuberous ; and it presents a concave articular

facet for the tubercle of the rib, and a second concave facet is situated at the side

of the spinal arch for the head of the rib.

The two dorsi-vertebral bodies above mentioned correspond to that just described,

and all three of them are about three and a quarter inches in length.

The two lumbar vertebral bodies are cylindroid, with dilated extremities, and are

about four and a quarter inches long, and five in diameter at their articular surfaces,

and their spinal canal is about two and a half inches wide.

The two proximal extremities of ribs are from the posterior part of the thorax

;

and their heads measure three inches in the long diameter.

The proximal extremity of the humerus in form resembles that of Megahnyx,

but its tuberosities are unequal in size. The breadth of the fragment at the

' The fragment of a lower jaw upon which Dr. Harlan founded the Sus Americanus, and Professor

Owen, of London, the Harlanus Americanus, I find to belong to Bison latifrons. See Proc. Acad.

Nat. Sci., 1854, VII, 89.

" The fossil bones were found at the bottom of an alluvial formation, between four and six feet below

the surface, imbedded in a stratum of clay resting ou yellow sand. Hodgson: Mem. on the Meg., 38.
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tuberosities is eight inches ; and the head of the bone is six inches in its long dia-

meter, and five and a half in its short diameter.

The lunar bone is four and a half inches broad between the dorsal and palmar
surfaces ; and its radial articular surface is three inches wide, and five and a half

in the curve antero-posteriorly.

The fragments of two teeth of Megatherium, loaned to me by Major Leconte, are

from Skiddaway Island. One of them (PI. XV, Fig. 4) is part of a third or fourth

inferior molar, and measures eighteen lines antero-posteriorly and nineteen lines

transversely. The other specimen is a longitudinal, anterior, or posterior fragment

of the largest molar tooth of the Mccjatherium I have yet seen. It measures nearly

two inches in transverse diameter, and may probably belong to the upper jaw.

The fragments of teeth of the Megatherium loaned to me by Professor Holmes,

of Charleston, are two very small ones, from the shores of Ashley river, South

Carolina, where they were discovered by Capt. Bowman, U. S. A., in association

with remains of Elephas, Mastodon, Equus, Tapirus, Dicotijles, Hipparion, Ilydro-

clioerus, etc., and are of no further interest than that they indicate a new locality

for the Megatherium.

At the moment of reading the last proof sheet of this memoir, the Academy of

Natural Sciences has received a donation from Dr. Robert W. Gibbes, of Columbia,

South Carolina, consisting of some remains of the Megatherium mirabile, from

Skiddaway Island, Georgia, as follows : two bodies and an arch of three vertebra;
;

four fragments of ribs; a small fragment of a lower jaw, and the proximal ex-

tremity of a humerus.





SYNOPSIS
GENERUM ET SPECIERUM GRAVIGRADUUM Q,VJE IN HOC OPERE DESCRIBUNTUR ET INDICANTUR.

Fam. GEAVIGRADA.

Pedes breves, fortissimi, tequales aut subsequales : manibus penta-vel tetradactylis, pedibus

penta-? vel tetra-vel tridactylis ; digitis externis 1 aut 2, muticis, ad sufifaltionem gressumque

idoneis, reliquis falculatis.

Arcus zygomaticus clausus. Claviculas perfectas. Cauda mediocris, crassa, fulciens.— Owen.

MEGALONYX, Jefferson.

Deates discreti ; antici e reliquis remoti, magui, elliptic! ; reliqui superiores trigoni,
4—

4

inferiores tetragoni. Pedes asquales: manibus et pedibus? pentadactylis. Falculse magnse,

compressEe. Femur capite integro. Tibia et fibula discretse.

1. Megalonyx Jefffersonii, Harlan.—Dentes magni antici latfe elliptici; superiores

ultimi trigoni. Hab. America septentrionalis.—Virginia, Kentucliy, Tennessee,

Mississippi, Alabama.

Meffalonyx, Jefferson, Trans. Am. Phil. Soc. IV, 1*799, 246.—Wistak, Ibid. 526,

Pis. 1, ii.—CuviER, Ann. du Mus. V, 1804, 358, PI. xxxin,fffura; omnes, Fig.

13? excepta.—lB. Ossem. Foss. Ed. 4, VIII, 1836, 304, PI. ccxvi, Fig. 13?

excepta.—Cooper, Aim. Lye. Nat. Hist. Ill, 1836, 166.

Megatherium Jeffersonii, Desmarest, Mammalogie, 1820, 366.

Megahmjx Jeffersonii, Harlan, Faun. Amer. 1825, 201.

—

Ib. Med. and Phys. Res.

1835, 271.

Megalonyx laqueatus, Harlan, Journ. Ac. Nat. Sc. Pli. VI, 1830, 269, Pis. xii-xiv.

— Ib. Med. and Phys. Res. 1835, 213; Ib. 319, Pis. xii-xiv, et xv. Fig. 5-7.—

Wyman, Am. Journ. Sc. and Arts, X, 1850, 58, Fig. 1, 2.—Leidy, Proc. Ac.

Nat. Sc. Ph. VI, 1852, 117.

Aulaxadon seu Pleurodon, Harlan, Journ. Ac. Nat. Sc. Ph. VI, 1830, 284.

—

Ib.

Med. and Phys. Res. 1835, 330.

Megatherium horeale, Oken.

Onychotherium, FisCHER.

Megalonyx potens, Leidy, Proc. Ac. Nat. Sc. Ph. VI, 1852, 117.

2. Megalonyx dissimilis, Leidy.—Dentes magni antici august^ elliptici ; superiores

ultimi vix trigoni sed potius elliptici. Hab. America septentrionalis.—Mississippi.

Megalonyx dissimilis, Leidy, Proc. Ac. Nat. Sc. Ph. VI, 1852, 117.

—

Ib. Ancient

Fauna of Nebraska, 9.
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GNATHOPSIS, Leidy.

Dentes discreti ; inferiores autici elliptici ; secundi et tertii ovati.
4—

4

1. G-nathopsis Oweni, Leidy.—Hab. America meridionalis.

Megalonyx Jeffersonii, OwEN, Zool. Beagle, Foss. Mam. 1840, 99.

Gnathopsis Otoeni, Leidy, Proc. Ac. Nat. Sc. Ph. YI, 1852, IIT.

EEBPTODON, Leidy.

Dentes discreti ? : antici ? magni, elliptici, pagina externa ? laqueata.
4—

4

1. Ereptodon priscus, Leidy.—Hab. America septentrionalis. Mississippi.

Proc. Ac. Nat. Sc. Ph. VI, 1853, 241.—Ib. Anc. Fauna of Nebr. 10.

MYLODON, Owen.

Dentes discreti ; superiores antici subelliptici, e reliquis modice remoti ; secundi ellip-

tici ; reliqui trigoni, pagina interna sulcata ; inferiores antici elliptici
;
penultimi tetragoni

;

ultimi maximi, bilobati. Pedes sequales : raanibus pentadactylis et pedibus tetradactylis.

Falculse magnse, semiconicse, insequales.

Caput femoris ligamento rotundo impressum. Tibia et fibula discretse.— Owen.

1. Mylodon Dar-winii, Owen.— Maxilla inferior sympbyse longiore, angustiore;

molares secundi subelliptici ; ultimi bisulcati, sulco interno angulari.— Otven.

Hab. America meridionalis.

Glossotherium, Owen, Zool. Beagle, Foss. Mam. 1840, 5T.

Mylodon Darwinii, Owen, Ibid. 68.

—

Ib. Mem. on the Mylodon, 1842, 154.

2. Mylodon Harlani, Owen.—Maxilla inferior symphyse breviore, latiore ; molares

secundi subquadrati; ultimi trisulcati, sulco interno bi-angulari.— Owen. Hab.

America septentrionalis. Kentucky, Mississippi, Missouri, Carolina meridionalis,

Oregon.

Megalonyx laqueatus, Haelan, Med. and Phys. Res. 1835, 334, PL xv. Fig. 2-4.

Mylodon Harlani, Owen, Zool. Beagle, Foss. Mam. 1840, 68.

—

Ib. Mem. on the

Mylodon, 1842, 15.

Orycterotkerium Missouriense, Haklan, Proc. Am. PHI. Soc. II, 1841, 119.—Is.

Am. Journ. Sci. and Arts, XLIV, 1843, PL 1—iii.

Mylodon seu Megalonyx? Perkins, Am. Journ. Sci. and Arts, XLII, 1842, 136,

Fig. 1-4.

Orycterotherium Oregonense, PERKINS, Am. Journ. Sci. and Arts, XLIV, 1843, 80.

Eubradys antiqims, Leidy, Proc. Ac. Nat. Sc. Ph. VI, 1853, 241.—Ib. Anc. Pauu.

of Nebr. 10.

Megalonyx potens, Leidy (Srrore typograph. in Anc. Faun. Nehr. 10, sub Euhrad.

antiq. posiius).

3. Mylodon robustus, Owen.—Maxilla inferior symphyse breviore, latiore; molares

secundi subtrigoni ; ultimi trisulcati, sulco interno rotundato.— Owen. Hab.

America meridionalis.

Mylodon robustus, Owen, Mem. on the Mylodon, 1842.
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MEGATHERIUM, Cuvier.

Dentes
'^

discreti tctragoni, coronide transversim sulcata. Manus tetradactylse
;
pedes

4—

4

tridactyli, digitis duobus externis rauticis. Falcuke magnoe, diversiformes, digitorum medio-

nim maxirnre, compressa3. Femur capite integro. Tibia cum fibula utraque extremitate con-

creta.— Owen.

1. Megatherium Cuvieri, Desm.—Megatherium America3 meridionalis.

Meyatherium Cuvieri, Desmarest, Mamm. 1804, 365.

2. Megatherium mirabile, Leidy.—Megatherium Americaa septentrionalis. Georgia,

Carolina meridionalis.

Ilegathenum, Cuvier, Mitchell, An. Lye. Nat. Hist. I, 1824, 58, PI. vi. Fig. 12,

13._CoopER, Ibid. 114, PI. viii; Ibid. II, 1828, 267.

Megatherium Cuvieri, (Desm.) Harlan, Fauna Araer. 200.—Hodgson, Mem. on

the Megath. etc. 1846.

SCELIDOTHERIUM, Owen.

Dentes
^~^

discreti ; superiores trigoni ; antici inferiores trigoni ;
secundi et tertii sub-

4—

4

compressi, pagina externa sulcata ; ultimi maximi bilobati.

Caput femoris ligamento tereti impressum. Tibia et fibula discreta?. Falcuke magnae,

semiconicas.— Owen.

1. Scelidotherium leptocephalum, Owen.—Hab. America meridionalis.

2. S, Cuvieri, 0.—Hab. America meridionalis.

3. S. Bucklandi, 0. " " "

4. S. minutum, O. " " "





EXPLANATION OF THE PLATES.

PLATE I

Megaxonyx Jeffersonii. View of the left side of the slvuU, with the lower jaw ; two-thirds the

diameter of nature. From the specimen of Dr. Owen's collection.

The lower portion of the outer side of the first molar alveolus of the upper jaw, destro3'ed in the

specimen, has been represented in its restored condition. The malar bone is lost ; and so, also, are the

first and third molar teeth of the lower jaw.

PLATE I r

.

Megalonyx Jeffersonii. View of the upper part of the same skull as that represented in the pre-

ceding plate. Two-thirds the diameter of nature.

The malar bones and the right zygomatic process are lost.

PLATE III.

Megalonyx Jeffersonii. View of the base of the skull ; from the same specimen as the preceding

plates. Two-thirds the diameter of nature.

The malar bones, pterygoid processes, the right zygomatic process, the left second molar tooth, and

the last right molar tooth are lost.

PLATE IV.

Megalonyx Jeffersonii. View of the left side of the skull ; two-thirds the size of nature. From

the specimen of Dr. Dickeson's collection.

The first molar alveolus has been represented in its perfect condition, though broken away e.xternally

in the specimen. The malar bones, zygomatic processes, and pterygoid processes are lost.

PLATE V.

Megalonyx Jeffersonii. Figures two-thirds the diameter of nature.

Fig. 1. Upper view of the right side of the lower jaw, from the same specimen as that represented

in Plate I.

Fig. 2. Inner view of the same specimen.

The first and third molar teeth are lost.
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PLATE VI.

Megalonyx Jeffeesonii. Fig. L View of the hard palate and teetb, from the skull represented in

Plate IV. Three-fifths the diameter of nature. (The anterior portion of the figure is that to the left

of the plate.)

The first molar teeth of both sides, and the posterior two of the left side are not contained within

their sockets, and all except one of the former are lost in the specimen.

Fig. 2. Anterior view of the skull represented in Plates I-III. One half the diameter of nature.

On both sides of the specimen the external portion of the first molar alveolus is destroyed, but on the

right side of the figure it is represented in a restored condition.

Fig. 3. Posterior view of the skull represented in Plates I-III. One half the diameter of nature.

The remaining figures are of the natural size.

Fig. 4. Inner view of a first upper molar tooth of the right side. From a specimen, in Prof. Silli-

man's collection, found at Memphis, -Tennessee.

Fig. 5. View of the triturating surface of the same specimen as the preceding figure.

Fig. 6. Inner view of a first upper molar tooth of the left side. From a specimen, in Dr. Dickeson's

collection, found in a ravine near Natchez, Mississippi.

Fig. "I. View of the triturating surface of the same specimen as the preceding figure.

Figs. 6 and "I are from the specimen which was formerly thought to characterize a species of Mega-

lonyx, to which the name of M. potens was given. -

Fig. 8. View of an isolated molar tooth, probably not belonging to Megalonyx Jeffersonii. From
a specimen, in Prof. Wyman's collection, found in Tuscumbia Co., Alabama.

Fig. 9. View of the triturating surface of the same specimen as that represented in the preceding

figure.

Fig. 10. Posterior view of the last lower molar tooth of the right side, from the specimen repre-

sented in the jaw in Plates I and V.

Fig. IL View of the triturating surface of the same specimen as that represented in the preceding

figure.

PLATE VII.

Megalonyx Jeffeesonii. All the figures are from specimens in Dr. Owen's collection, and are

one half the diameter of nature, except T and 8, which are from a specimen in Dr. Dickeson's col-

lection, and measure two-thirds the diameter of nature.

Fig. 1. Inferior view of the atlas.

Fig. 2. Anterior view of the same specimen.

Fig. 3. Lateral view of the axis.

Fig. 4. Lateral view of one of the posterior cervical vertebrae

Fig. 5. Inferior view of the last sacral vertebra.

Fig. 6. Anterior view of an anterior caudal vertebra.

Fig. 1. The hyoid bone.

. Fig. 8. Lateral view of the same specimen.

PLATE VIIT.

Megalonyx Jeffeesonii. Figures 1 to 5 inclusive, are one-third the diameter of nature, and the

remainder are one-half. Figures 1, 2, 9, 10 A, 11 A, 12 A, and 13 A, are from specimens in Dr.

Dickeson's collection; 3 and 4 are from specimens of Mr. Wetherill's collection; and the remaining

ones are from specimens of Dr. Owen's collection.
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Fig. 1. Fragment of the scapula. Dorsal view, representing the coraco-acromiaJ arch entire.

Fig. 2. Inferior view of the same specimen, exhibiting the glenoid fossa and the coraco-acroraial arch.

Fig. 3. Inner or subscapular view of the lower portion of the scapula of a young animal, exhibiting

the development of the coracoid process us a distinct loone. A, B, suture of the coracoid process ; C,

partial epiphysis of the glenoid fossa.

Fig. 4. Inferior view of the same specimen from which the preceding figure was taken.

Figs. 3 and 4, are from one of the specimens upon which Dr. Harlan originally proposed the Mega-

lonyx laqueatus.

Fig. 5. The clavicle.

Fig. 6. Palmar view of the right scapho-trapezial bone A, and the lunar bone B.

Fig. T. Intercarpal view of the same specimens, c, articular surface for the first metacarpal bone
;

d, articular surface for the trapezoid bone; e,f,g, three articular surfaces for the os magnum; //,

articular surface for the cuneiform bone.

Fig. 8. A, B. Radial articular surfaces of the same specimens.

Fig. 9. Palmar view of the right lunar bone A, and the cuneiform bone B. c, articular surface for

the scapho-trapezial bone ; d, articular surface for the radius ; e, articular surface for the ulna
; /, arti-

cular surface for the pisiform bone.

Fig. 10. Palmar view of the right os magnum A, and the unciform bone B. c, articular surface for

the trapezial portion of the seapho-trapezium ; d, articular surface for the lunar bone; e, articular sur-

face for the cuneiform bone.

Fig. 11. A, B. Radio-ulno-carpal view of the same specimens as those represented in figure 9. c,

articular surface for the ulna ; d, articular surface for the pisiform bone.

Fig. 12. A, B. Intercarpal view of the same specimens as those represented in figure 10. c, d, e,

the corresponding articular surfaces to those marked with the same letters in figure 10.

Fig. 13. A, B. Metacarpal view of the same specimens as those represented in figures 10 and 12.

c, d, e, articular facets for the median metacarpal bone; /, articular surface for the annular metacarpal

bone
; g, articular surface for the auricular metacarpal bone.

Fig. 14. The right pisiform bone, a, articular surface for the unciform bone and the ulua.

PLATE IX.

Megalonyx jEFFERSoxn. All the figures are one-third the diameter of nature. Figures 1 to 4

inclusive are from specimens in Dr. Owen's collection, and the others are from specimens of Jefferson's

collection.

Fig. 1. Anterior view of the left humerus.

Fig. 2. Posterior view of the left humerus.

Fig. 3. Head of the same specimen.

Fig. 4. Antebrachial border of the same specimen.

Fig. 5. Front view of the left radius and ulna.

Fig. 6. Carpal extremities of the same specimens.

Fig. t. Pro.ximal end of the left ulna.

PLATE X.

Megalontx Jefferson u. Figure 1 is one-third the diameter of nature, while all the other figures

are one half. Figures 1,18, and 19 are from specimens of the Jefi'erson collection, and the others are

from specimens in Dr. Owen's collection.

Fig. 1. Dorsal view of the left radius and ulna.

Figs. 2-5. Outer view of the median metacarpal bone and phalanges.

Figs. 6-9. Upper view of the median metacarpal bone in conjunction with the annular metacarpal

bone, and of the median jihalanges.
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Pig. 10. Inferior view of the last median phalanx.

Fig. 11. Carpal surface of the annular metacarpal boue. The three divisions of the surface from

right to left of the figure, articulate with the auricular metacarpal bone, the unciform bone, and the

median metacarpal bone.

Fig. 12. Outer view of the annular metacarpal boue.

Fig. 13. Carpal surface of the median metacarpal bone. The left upper lobe articulates with the

index metacarpal, trapezoid, and magnum bones ; the lower lobe articulates with the os magnum ; and

the right upper lobe articulates with the latter and with the unciform bone.

Fig. 14. Inner view of the proximal end of the median metacarpal bone, with the articular surface

for the annular metacarpal bone.

Fig. 15. Inner view of the index metacarpal bone. The articular facet at the upper part of the

proximal extremity is for the median metacarpal bone.

Fig. 16. Carpal surface of the index metacarpal bone.

Fig. 11. Outer view of the proximal extremity of the index metacarpal bone, with the articular sur-

face for the first metacarpal bone.

Fig. 18. Dorsal view of the left auricular metacarpal bone.

Fig. 19. Outer view of the same specimen. The articular facet at the proximal end is for the annular

metacarpal bone.

Fig. 20. Lateral view of the ungual phalanx of the thumb.

PLATE XI.

Megalonyx Jeffersonii. All the figures are one-third the diameter of nature, and are from speci-

mens in Dr. Owen's collection.

Fig. 1. Front view of the left femur.

Fig. 2. Back view of the left femur.

Fig. 3. Distal view of the left femur.

Fig. 4. Proximal view of the left tibia.

Fig. 5. Outer view of the patella.

Fig. 6. Inner view of the patella.

PLATE XII.

Megalonyx Jeffeesonh. All the figures are one-third the diameter of nature, and are from speci-

mens in Dr. Owen's collection.

Fig. 1. Front view of the left tibia.

Fig. 2. Outer view of the left tibia.

Fig. 8. Back view of the left tibia.

Fig. 4. Distal view of the left tibia, a, fibular articulation ; b, articular surface for the astragalus.

Fig. 5. Outer view of the left os calcis.

Fig. 6. Anterior view of the left os calcis. a, h, articular surfaces for the astragalus ; c, articular

surface for the cuboid bone.

Fig. Y. Upper view of the left astragalus. The large articular surface is for the tibia ; the angular

fossa receives a short process of the latter ; and the concave fossa of the apophysis articulates with the

scaphoid bone.

Fig. 8. Inferior view of the astragalus. The upper broad articular surface is for the calcaneum; and

the articular surface, seen on the apophysis, joins, from right to left and downward, the calcaneum, and

the cuboid and scaphoid bones.

Fig. 9. Anterior view of the astragalus, with the articular surface for the scaphoid bone.

Fig. 10. Outer view of the astragalus, a, articular surface for the fibula ; h, articular surface for the

cuboid bone.



EXPLANATION OF THE PLATES. (j5

PLATE XIU.

Megalonyx Jeffeusonii. Tliu liguics arc all ouc-balf the diamcti'i- of nature, ami are from speci-

mens in Dr. Owen's collection.

Fig. L Dorsal view of the right external cuneiform bone.

Fig. 2. Its distal articular surface, for the third metatarsal hone.

Fig. 3. Its proximal view, presenting a large articular surface, on the left of the ligure, for the sca-

phoid bone, and a small one to the right for the cuboid bone.

Fig. 4. Dorsal view of the right cuboid bone.

Fig. 5. Articular surface of the same specimen, for the last two metatarsal bones. The figure should

have been turned with the concave border to the right, so as to correspond with figures H* and 16.

Fig. 6. The cuboid bone articulating with the fourth metatarsal bone, and e.xhibiting an articular

surface, which joins the external cuneiform and scaphoid bones, and the astragalus.

Fig. 7. The scaphoid bone, exhibiting the articular surface for the astragalus, and part of tiiat for

the cuboid bone.

Fig. 8. Distal view of the same bone, exhibiting articular surfaces for two cuneiform bones.

Fig. 9. Inner view of the second metatarsal bone.

Fig. 10. Outer view of its proximal extremity.

Fig. IL Tarsal view of the same specimen. .

Fig. 12. Dorsal view of the fourth metatarsal bone.

Fig. 13. Inner view of the fourth metatarsal bone.

Fig. 14. Outer view of the fourth metatarsal bone.

Fig. 14*. Tarsal view of the fourth metatarsal bone.

Fig. 15. Dorsal view of the fifth metatarsal bone.

Fig. 16. Tarsal view of the fifth metatarsal bone.

Figs. 14* and 16 have inadvertently been drawn upside down. i^
Fig. 17. Homologuc of the first and second phalanges of the median toe ; lateral view.

Fig. 18. Tipper view of the same specimen.

Fig. 19. Lateral view of the median ungual phalanx.

Fig. 20. Upper view of the median ungual phalanx.

Fig. 21. Lateral view of the ungual jihalanx, either of the second or of the fourlli toe.

PLATE X I \.

Mylodon Haklani. Figs. 1, 2. Upper and outer views of a fragment of the right .side of the lower

jaw, containing all the teeth except the first one. Two-thirds the diumcter of nature. From a speci-

men found at Big-bone-lick, Kentucky, and now belonging to the New York Lyceum of Natural History.

Fig. 3. Posterior view of a right humerus, one-third the diameter of nature. The specimen is con-

tained in the cabinet of the Academy of Natural Sciences, and was found at Big-bonc-lick, Ken.

Megalonyx dissimilis. The figures are of the natural size, and are from specimens, in Dr. Dickc-

son's collection, found near Natchez, Mississippi.

. Fig. 4. Outer view of a first inferior molar tooth of the left side.

Fig. 5. Triturating surface of the same specimen.

Fig. 6. Marginal view of the same siiccinien.

Fig. 7. Anterior view of a last upper molar tooth.

Fig. 8. Triturating surface of the same specimen.

Ereptodon priscus. The figures of the natural size, and taken from a specimen, in Dr. Dickeson's

collection, from near Natchez, Mississippi.

Fig. 9. Side view of a molar tooth.

Fig. 10. Triturating surface of the same specimen.

Fig. 11. Marginal view of the same specimen.

9
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PLATE XV.

Megatherium. Pigs. 1, 2, are two-thirds tlie diameter of nature ; Fig. 3, one-third ; and Fig. 4

is of the natural size.

Figs. 1, 2. Outer and upper views of the left side of the lower jaw, being part of a specimen from

Skiddaway Island, and now belonging to the National Institute collection.

Fig. 3. Temporo-occipital fragment of a cranium, from the right side.

Fig. 4. Fragment of a molar tooth.

PLATE XVI.

All the figures of this plate are of the natural size ; and to insure their accuracy they were drawn by

the author.

Megaxonyx Jeitersonii. Figs. 1-6. Transverse sections of first superior molar teeth.

Fig. 1. From one of the specimens contained in the skull of Dr. Owen's collection.

Fig. 2. From the specimen contained in the skull of Dr. Dickeson's collection.

Fig. 3. From an isolated specimen, in Dr. Dickeson's collection, from near Natchez, Mississippi.

This section is from the tooth which was supposed to characterize the Megalonyx potens.

Fig. 4 From a specimen, in Professor Silliman's collection, from Memphis, Tennessee.

Fig. 5. From a specimen, in Col. Wailes' collection, from Adams Co., Mississippi.

Fig. 6. From a specimen, in Professor Wyman's collection, from Natchez Bluffs, Mississippi.

Fig. 1. Transverse section of a cast in clay of the first inferior molar alveolus of the right side, taken

from the specimen of the lower jaw, of Dr. Owen's collection.

Fig. 9. Transverse sections of the posterior four superior molars of the right side
;
from the skull in

Dr. Owen's collection. The series a, b, c, d, is directed from behind forwards.

Fig. 10. A similar representation to the preceding figure ; from the skull in Dr. Dickeson's collection.

Fig. 11. Section of a fourth upper molar tooth, from a specimen in the collection of Col. Wailes,

from Adams Co., Mississippi.

Fig. 12. Section of a third ? upper molar, from a specimen in Professor Wyman's collection, from

Natchez Bluffs, Mississippi.

Fig. 13. Section of a molar of Megalonyx Jejfersonii ?, in Professor Wyman's collection, from Tus-

cumbia Co., Alabama.

Fig. 14. Section of a second upper molar, in Professor Wyman's collection, from Natchez Bluffs,

Mississippi.

Figs. 16, n. Sections of the second and last lower molar teeth, from the specimens in the lower jaw

of Dr. Owen's collection.

Megalonyx dissimilis. Fig. 8. Transverse section of a first inferior molar, in Dr. Dickeson's col-

lection, from near Natchez, Mississippi.

Fig. 15. Section of a last superior molar, which accompanied the last-mentioned specimen.

Beeptodon priscus. Fig. 18. Transverse section of the molar tooth upon which a new genus and

species have been proposed. The specimen, in Dr. Dickeson's collection, is from near Natchez, Mis-

sissippi.

Mylodon Harlani. Fig. 19. Sections of the right lower molar teeth, contained in the fragment of

a jaw, found at Big-bone-lick, and now in the possession of the New York Lyceum of Natural History.

Fig. 20. Section from two fragments of a last lower molar tooth, in Col. Wailes' collection, from

Mammoth Ravine, Mississippi.

Fig. 21. Fragment of a first lower molar tooth, from a specimen discovered by Captain Bowman,

D. S. A., in the sands of Ashley river. South Carolina, a. broken longitudinal surface ;
S. lateral view

;

c. transverse section. It was upon this fragment that Eubradys antiquus was erroneously proposed.
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[The names of Cieiicra ami Species ilesci-ibed or characterized are in caimtali* ; tijose irioideiitally used are in Kciinan ;

and synonymes are in italica.J

Auluxodon, 51.

Bootherium, 6.

Bos latifrons, 51, 54.

Cervus, 6.

Chelonia Couperi, 54.

Dicotyles, 55.

Elephas, 55.

Elephas primigenius, 6, 51, 54

Equus, 55.

Equus Americanus, 51, 54.

Ereptodon, 4G, 58.

Ereptodon priscus, 46, 58.

tooth of, 46.

Euhradys antiqmts, 48, 58, 66.

Glossotherium, 58.

Gnathopsis, 14, 57.

Gnathopsis Oweni, 14, 41, 57.

lower jaw of, 14.

astragalus, 41,

Gravigrada, 57.

Harlanus Americanus, 54.

Hipparion, 55.

H3-drochcErus, 55,

Mastodon, 6, 54, 55.

Megalonyx, 3, 57.

Megalonyx, 58.

Megalonyx DissiMiLis, 17, 45, 57.

teeth of, 45.

Megalonyx Jeffeusonii, 3, 17, 57.

history, 3.

materials for study, 4.

description of the slcull, 8.

lateral view of the slvull, 8.

superior view, 9.

inferior view, 10.

posterior view, 11.

anterior view, 1 1

.

sutural connections of the bones of the skull,

12.

comparison of the Megalonyx skull in Dr.

Dickeson's collection, with that of Dr.

Owen's collection, 12.

comparative measurements of the skulls of

Megalonyx Jcfifersonii in the collections

of Drs. Owen and Dickeson, 13.

inferior maxilla, 1 3.

measurements of the lower jaw, 15.

dentition, 15.

measurements of the posterior fuiir superior

molars in tlie skull of Dr. Owen's collec-

tion, 18.

measurements of the corrcspouding teeth in

the skull of Dr. Dickeson's collection, 18.

structure of the teeth, 19.

cervical vertebroc, 20.

dorsal vertel)raj, 22.

sacrum, 23.

coccyx, 23.

hyoid bone, 24.

ribs, 24.

scapula, 24.

clavicle, 26.

humerus, 26.

bones of the forearm, 27.

radius, 27.

ulna, 27.

carpus, 30.

OS scapho-tra})ezium, 30.

OS lunare, 30.

OS cuneiforme, 31.

OS pisifornie, 31.

OS magnum, 31.

OS unciforme, 32.

of the carpal bones in conjunction, 32.

metacarpals, 32.

phalanges, 35.

femur, 37.

tibia, 38.
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patella, 39.

tarsus, 40.

astragalus, 40.

OS calcis, 41.

OS scaphoides, 41.

OS cuneiforme externum, 42.

metatarsus, 42.

phalanges, 43.

development of ungual phalanges, 44.

Megalonyx Jejfersonii, 51.

Megalonyx laqueatus, Vl, 5'7, 58.

Megalonyx potens, 16, lY, 5T, 58, 62, 66.

Megatherium, 49, 58, 59.

Megatherium boreale, 5Y.

Megatheeitjm Cuvieri, 49, 58, 59.

Megatherium Jeffersonii, 5*?.

Megatheriitm mirabile, 49, 59.

remains described by others, 50.

remains in the National Institute collection, 5 1

.

fragment of cranium, 52.

hard palate, 52.

lower jaw with teeth, 53.

remains of, in the collection of the Academy
of Natural Sciences, 54.

Mylodon, 4T, 58.

Mylodon Darwinii, 58.

Mylodon Harlani, 4Y, 58.

lower jaw, with teeth, 47.

humerus, 48.

young bones, 49.

Mylodon robustus, 58.

Onychotherium, 5T.

Orycterotherium Missouriense, 48, 58.

Orycteroiherium Qregonense, 58.

Pleurodon, 5T.

SCELlDOTHERItJM, 14, 59.

Scelidotherium Bucklandi, 59.

Scelidotherium Cuvieri, 59.

Scelidotherium leptocephalum, 59.

Scelidotherium minutum, 59.

Sus Americanus, 54.

Synopsis of genera and species, 57.

Tapirus, 6, 55.

Ursus, 6.
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APPENDIX.

PUBLICATIONS OF LEARNED SOCIETIES

AND PERIODICALS

IN THE LIBRARY OP THE SMITHSONIAN INSTITUTION.

PART I.





>;0T1CE,

The present list, prepared under the direction and at the expense of the Institu-

tion by Mr. Charles Girard, is the first of a series intended to show what works

have been received in the way of exchange by the Smithsonian Institution, and

includes likewise all transactions of learned societies and periodicals which have

in any way been added to its library. It embraces the statistics of what has

been received up to 1855 from the countries for which Dr. J. G. Fliigel, of Leipsic,

has acted as agent, namely: Sweden, Norway, Denmark, Russia, Holland, Ger-

many, Switzerland and Belgium. The remaining portions will be issued as speedily

as possible.

The Smithsonian Institution, desirous of collecting together all published trans-

actions of societies and scientific periodicals, will be happy to receive from its

correspondents any additions to these lists, especially where such will serve to

complete series already in its possession.

Smitlisoinan Institution, January 1, 1855.

Joseph IIenrt,

Secretary S. I.





PUBLICATIONS

LEARNED SOCIETIES AND PERIODICALS IN THE LIBRARY OF THE
SMITHSONIAN INSTITUTION, DECEMBER 31, 1854.

PART I.'

SWEDEN.

LUND.
Kongliga Universitetet.*

Physiographiska Siillskapets Tidskrift. I. Lund, 1837—1838. 8vo.

Swenska Kyrkans Historia, af Dr. 11. Reuterdahl. I & II, i, ii. Lund, 1838

—1850. 8vo.

Skanes Konsthistoria for Medeltiden, af C. G. Brunius. Lund, 1850. 8vo.

Koustanteckningar under en Eesa ar 1849, fran Lund om Linkiiping och Strengniis

till fablun ocli ater om Upsala Stockholm och Yexio, af C. G. Brunius. Lund,

1851. 8vo.

Skandinavisk Fauna, af S. Nilsson. 1, 1847 (2d ed.); Ill (Amfibierua), 1842 ;
IV,

I, II (Fiskarna), 1852 & 1853. Lund. 8vo.

Nordborn under Hednatiden. Popular framstiillning af vara Fiirfaders jildsta

Kultur, af Axel Em. Holmberg. FiJrra Afdelningen. Stockholm, 1852. Bvo.

Swensk Bibliography for ar 1849, eller Allmiin Fortcckning ofwer utkomna

Bocker, Musikalier Kartor, Kapparstick och Stentryck. Utgiwcn af Bok-

iryclceri-Societeten. Stockholm, 1849. 8va

fUr Ar 1850. Stockholm, 1850.

" 1851. " 1851.

" 1852. " 1852.

" 1853, I—xin. " 1853.

" 1844, I—X. " 1854.

Teguers-Statyen. Lund, 1853. 8vo. pamph.

STOCKHOLM.
Kongliga Svenska Vetenskaps Akademien.

Kongl. Svenska Vetenskaps Academiens Handliugar. I—XL, 1739—17.9.

Stockholm. 8vo.

* Unless otherwise stated, the works mentioned in tliis list are a donation from tl.c society or party under tlic

heading of which they are recorded.
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PTJBLICATIONS OP LEARNED SOCIETIES.

STOCKHOLM.
Konglika Svenska Vetenskaps Akademien.— Gontimied.

Kongl. Vetenskaps Academiens nya Handlingar. I—XXXIII,

Eegister: 1739—1812. Stockholm, 1755—1821. 8vo.

Ofversigt of Kongl. Vetenskaps Academiens Forhandlingar.

8vo.

1780—1812.

Arg. I, 1844. Stockholm, 1845.

IT, 1845. 1846.

III, 1846. 1847.

IV, 1847. ' 1848.

V, 1848. 1849.

VI, 1849. 1850.

VII, 1850. 1851.

VIII, 1851. 1852.

IX, 1852. 1853.

Ckonsteand (S. A.). Arsberiittelse i Astronomien. Den 31 Mart. 1836. Stock-

holm, 1836. 8vo.

Fkies (B. Fr.). Arsberattelser om nyare Zoologiska arbeten och upptackter.

Afgifne den 31 Mars 1835 och 1836. Stockholm, 1837. 8vo.

Pasch (G. E.) Arsberattelse om Technologiens Framsteg.

Afgifven den 31 Mars 1837. Stockholm, 1837. 8vo.

" 1838. " 1839.
" 1844. " 1849.

1845. " 1851.
" 1846. " 1849.
" 1847. " 1851.
" 1848 och 1849. " 1852.

Beezelius (Jac). Arsberattelse om framstegen i Fysic och Kemi.

Afgifven den 31 Mars 1837. Stockholm, 1837. 8vo.

" 1838. " 1838.

Beezelius (Jac). Arsberattelse om framstegen i Kemi och Mineralogi.

Afgifven den 31 Mars 1846. Stockholm, 1846. 8vo.
" 1847. " 1848.

SvANBERG (L. F.). Arsberattelse om framstegen i Kemi,

under ar 1847. Stockholm, 1849. 8vo.

1848. " 1850. "

1849. " 1851. "

Edlung (E.). Berattelse om framstegen i Fysik,

under ar 1849. Stockholm, 1851. 8vo.

" 1850. " 1852.

WiLKSTEoM (Joh. Em.). Arsberattelse om Botaniska arbeten och opptackter for

ar 1836. Stockholm, 1838. 8vo.

" 1837. " 1839.

" 1839-42. " 1844.

" 1848-44, I & II. " 1849.

" 1845-48, I.
" 1850.

" 1849. " 1852.

Bihang till de Botaniska Ars-Berattelserna for aren 1843 och 1844. Stockholm,

1849.



SWEDE X. 3

STOCKIIOL^r.
Konglika Svenska Vetenskaps Akademien.— (^'o;(//j(»n7.

Beriittelse ofver en Resa genom Skanc och Ilallaud under sommaren ar 1840. Af
N. J. Anderson.

Plants Melitfe lectos, secundum systema candoleanuni digesta3 1848. A. J. C.
Grech Delicata, M. Dr. Holmiac, 1849. 8vo.

BoHEMAN (C. H.). Arsberattelse om framstegcn i Insekternas, Myriapodernas ocli

Araclinidernas natural historia for 1840 och 1842. Stockholm, 1843. 8vo.

1843 " 1844. " 1845.

1845 " 1846. " 1847.

1847 " 1848. "
1851.

1849 " 1850. "
1852.

SuNDEVALL (C. J.). Arsbcriittelsc oni nyare Zoologiska arbeten och upptiickar,
till Kongl. Vetensk. Acad. Afgifne fur aren 1837—1840. Stockholm. 8vo!

SuNDEVALL (C. J.). Arsbcriittelse om framstegen i Vcrtebrerade Djurens natural
historia under aren 1840—1842. Stockholm, 1844. 8vo.

1843 och 1844. " 1847.

SuNDEVALL (Carl J.). Berattelse om framstegen i Vertebreradc Djurens natural
historia och Ethnografien under aren 1845—1850. Stockholm, 1853. 8vo.

LoVKN (S.), Arsberattelse om framstegen i Crustacecrnas och de lagre Skelett-

Icisa Djurens natural historia under aren 1840—1842. Stockholm, 1844. 8vo.
" 1848—1844. -•" 1X4,^. "

LoviiN (S.). Berattelse om framstegen i Molluskernas, Crustacecrnas, och de
lagre Skelettlusa Djurens natural historia under aren 1845—1849. Stockholm,
1852. 8vo..

Kongl. Vitterhets Historic och Antiquitcts Akademien.

Kongl. Vitterhets Historic och Antiquitcts Akademiens Ilandlingar. 1—XX.
Stockholm, 1789—1852. 8vo.

Ilandlingar rorande Sveriges iildre, nyare och nyaste Historia, samt Historiska

Personer. Utgifna af ett Siillskap. I— IX. Stockholm, 1830—1833. 8vo.

Handlingar rorande Skandinavieus Historia. I—X. Stockholm, 1810—1822.
8vo.

Nya Handlingar rorande Skandinavieus Historia. I—IV (XI—XI\'). Stock-

holm, 1824—1828. 8vo.

Samlingar utgifna af Svenska Fornskrift-Sallskapet. I, i, ii, m (1844-5); II, i,

II, III (1845), IV (1849); III, i (1840), ii (1853), iii (1847); IV, i, ii (1847), iii

(1849), IV (1851), V (1852); V, i, ii (1850); VI, i (1848), ti (1851); VII, i, ii

(1853). Stockholm. 8vo.

Svenska Akademien.

Svenska Academiens Handlingar. 1780, I—V; 1790, I—XVI. Stonkliolm,

1801—1836. 8vo.



4 PUBLICATIONS OF LEARNED SOCIETIES.

UPSALA.
Kongliga Vetenskaps Soeieteten.

Nova Acta Eegiae Societatis Scientiarum Upsaliensis. VII—XIV. Upsaliae,

1815—1850. 4to.

Acta Eegiae Societatis Scientiarum Upsaliensis Seriei tertiae. I, i. Upsaliae,

1851. 4to.

Svea. TidskriftforVetenskapocliKonst. I—XIV. Upsala, 1818—1831. 8vo.

Skandia. Tidskrift fcir Veten'skap och Konst. Utgifven af Swensha Litteratur-

Foreningen. I—VII. Upsala, 1833—1836. 8vo.

Dela Gardiska Archivet, eller Handlingar ur Grefl. Dela-Gardiska Bibliotlieket

pa Loberod. I—X. Utgifven af P. Wieselgren. Stockholm & Lund, 1831

—1838. 8vo.

NORWAY.

BEEGEN.
Bergen's Museum.

Urda, et Norsk antiquarisk-Mstorisk Tidsskrift, udgivet af Direclionen for d&t

Bergenske Museum. I, 1837; II, 1842. Bergen. 4to.

CHEISTIANIA.
Det Kongelige Norske Universitet.

{See PhysiograpMslce Forejimg.)

Norges gamle Love indtil 1387. I—III. Christiania, 1846—1849. 4to.

Jury-Iustitutionen i Storbritanien, Canada og de Forenede Stater of Amerika. Af
MuisrcH EcEDER. I. Christiania, 1850. 8vo.

Diplomatorium Norwegicum. Christiania, 1847. 8vo.

Om den Spedalske sygdom Elephantiasis grsecorum. Af C. W. Boeck. Chris-

tiania, 1842. 8vo.

Strengleikar eda Liodabok. 18.50. 8vo.

Pectinibranchiernes udvicklings historic et Suppl. 8vo.

Oeuvres completes de N. H. Abel, Mathdmaticien, &c. Tome I. 1839. 4to.

Syphilisationsforsog. 1853. 8vo. pamph.

Saga Olafs Konungs ens Helga. Udforligere Saga om Kong Olaf den hellige after

det aeldste fuldstaendige pergaments handskrift i det store Kongelige Bibliothek

i Stockholm. Udgivet after Foranstaltning af det Akademiske Oolkgium ved

det Kongelige norshe Frederiks Universitet. Christiania, 1853. 8vo.

Olaf Tryggresons Saga ved odd Munk. 8vo.

Beretning om Kongeriget Norges oekonomische Tifstand 1846—1850. 1853. 8vo.

Statistiske Tabeller. Ellerte Eaekke. 1853 (Oblong).



NORWAY—DENMARK. 6

CIIRISTIANIA.
Physiographiske Porening.

Nyt Magazia for Naturvidenskaberne. Udgivcs af den Physiograpldshe Forening

i GhrJstlania ved Chr. Langbeeg. IV, ii, m, IV; V; VI, i, ii, lY; Mil; VIII,

I. Christiania, 1843—1853. 8vo.

{From Roy. University of Christiania)

DEONTnEIM.
Der Kongel. Norske Videnskabernes Selskab.

Norges gamle Love indtil 1387. Jfcilge ofFcntlig Foranstaltning og Tilligc mcd

understottelse af det Kongelige Norske Yidcnskalers Selskab udgive ved II.

Keyser og P. A. Munch. I—III. Christiania, 18-16—1849. 4to.

Gaea norvegica, von mehreren Verfassern, herausgegeben von B. M. Keilhau.

I, II, III. Mit sieben Tafeln. Cliristiania, 1838—1850. Folio.

Fauna littoralis Norvegiae, oder Beschreibung und Abbildungen neuer oder wenig

bekannten Seethiere, nebst Beobachtungen iiber die Organisation, Lebenweise

und Entwickelung derselben von M. Saks. Erstes Heft. Christiania, 1846.

. Folio.

Bildrag til Pectinibranchiernes Udviklingshistorie, af KoREN og Danielsen.

Bergen, 1851. 8vo. & Suppl.

D E N M A E K

.

COPENHAGEN.
Kongelige Nordiske Oldskrift Selskab.

Tidsskrift for Nordisk Oldkyndighed, udgivet af det Xordiske OUskrifisehkah. I.

Kjobenhavn, 1826. 8vo.

Antiqimrisk Tidsskrift, udgivet af det Kongelirje Nordiske Oldskrift-Selskab. 1843

—1845; 1846—1848; 1849—1851. Kjubenhavn, 1845, 1847, & 1852. 8vo.

Nye Samling of Danske Norsee og Islandske Jubel-Laerere, &c. I, 1779; II, l,

1781; II, II, 1783; III, I, 1786. Kjobenhavn. 4to.

Nordisk Kirke Tidende for aaret, 1833. I-VI. Aarg. 1833-1838. Kjobcn-

havn. 4to.

Danske Magazin, indeholdende Allehaande Smaa-Stykker og Anmccrkninger till

Historien°s og Sprogets Oplysning. I—VI. Udgivet af det Kongelige Danske

Selskab til den Nordiske Histories og Sprogs Forbedring. Kiobenhavn, 1745—

1752. 4to.

Nye Danske Magazin, &c. &c. I—V. Kiobenhavn, 1794—1827. 4to.

Brage og Jdun, et Nordisk Fjaerdingarsskrift, udgivet, med Bistand af Danske

Svenske og Normaend, af Frederik Barfod. I, 1839 ; III & IV, 1840 & 1841;

V, I, 1842. Kjobenhavn. 8vo.

Societi' royale dcs Antiquaires du Nord. 1833—1842. Bvo.
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COPENHAGEN.
Kongelige Nordiske Oldskriffc Selskab.— Continued.

Memoires de la Societe royale des Antiquaires du Nord. 1836—1839; 1840

—

1844; 1845—1849. Copenhagen. 8vo.

Det Kongelige Danske Videnskabernes Selskabs Historie i dets forste Aarlaun-

drede. 1742—1842. Af C. Molbeck. Kjobenliavn, 1848. 8vo.

Annaler for Nordisk Oldkyndigbed, udgivne af det Kongelige Nordiske Oldshrift-

Selskah. 1836—1850. Kjobenliavn. Bvo.

Det Kongelige Danske Videnskabernes Selskab.

Det Kongelige Danske Videnskabernes-Selskabs Krivter for aar 1800—1812.

I—VI. Kjobenliavn, 1800—1818. 4to.

Det Kongelige Norske Yidenskabersselskabs Skrifter 1 det 19de Aarkundrede.

I, 1817; II, 1824-27. Kjoebenhavn. 4to.

Det Kongelige Danske Videnskabernes Selskabs Philosopkiske og Historiske

Afkandlinger. I—VII. Kjobenbavn, 1828—1845. 4to.

Det Kongelige Danske Videnskabernes Selskabs Naturwidenskabelige og Mathe-

matiske Afhandlinger. I—XII. Kjobenliavn, 1824—1846. 4to.

Det Kongelige Danske Videnskabernes Selskabs Skrifter. Femte Eaekke. His-

torisk og Philosopkiske Afdeling. I. Kjbbenhavn, 1852. 4to.

Det Kongelige Danske Videnskabernes Selskabs Skrifter. Femte Eaekke, Na-

turvidenskabelig og Matheniatisk-A.fdeling. I—III. Kjobenhavn, 1849—1853.

4to.

Oversigt over det Kgl. Danske Videnskabernes Selskabs Forhandlinger og dets

Medlemmers Arbeider i aaret, 1842—1858. Af Selskabets Secretair H. C.

Oested, 1842—1850; Gr. FoRSCHHAMMER, 1843—1854. Kjobenhavn. 8vo.

Videnskabelige Meddelelser fra den Naturhistoriske Forening i Kjobenhavn for

aarene 1849 og 1850. Udgivne af Selskabets Bestyrelse. Kjobenhavn. 8vo.

For aaret, 1851.

1852.

Tables du Soleil, &c. 1853. 4to.

Skandinaviske Naturforskeres Forsamling.

Forhandlingar vid det af Skandinaviska Naturforskare och Lalcare Hallna Mode
J. Gotheborg. Ar. 1889. Gotheborg, 1840. 8vo.

Forhandlinger vel de Skandinaviska Naturforskeres andet Mode, der holdtes i

Kjobenhavn fra den 3de til den 9de Juli 1840. Kjobenhavn, 1841. Bvo.

Id. Femte Mode, der Kiobenhavn fra den 12te til den 17de Juli 1847. Kiciben-

havn, 1849. 8vo.

Om Sundhedsvoesenet ombord paa danske Krigsskibe. Et Foredrag ved de Skan-

dinaviske Naturforskeres Sammenkonist i Stockholm i Juli 1851, af Dr. F. B.
' Mansa. Kicibeuhavn. 8vo.

Miscellanea.

Iduna. En Skrift for den Nordiska Fornalderns Alskare. I—X. Stockholm,

1811—1824. 12mo.
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Miscellanea.— CoiKlnual.

Ski'nir, ny tidindi hins fslenzka, Bokraentafelags. I—XIT. Argiing. 1827—1838.

Kaupmannalicifn, 1827—1838. 8vo.

Eik pess Isleiizka Laerdoms-lista Felags. 1—XIY. 1780—1793. Kaupman-
nabufn, 1781—1796. 12mo.

Det Skandiuaviskc Litteratur Selskabs Skriftcr. I—XXIII. Kjubenhavn, 1805

—1882. 12mo.

Tidsskrift for Landoekonomie. Udgivet af J. C. IIald. I—VII. Kjobcnliavn,

1831—1839. 8vo.

Bidrag til Kundskab om de danske Provindsers naevacrcndc Tilstand i ockoiio-

misk Henscende. I—IX. Kjubenhavn, 1826—1837. 8vo.

{Part VII is tvanting?)

Veterinair-Selskabets Schrifter. I—III. Kjubenhavn, 1808—1818. 8vo.

Skandinavisk Museum, ved et Selskab. 1798, I; 1800; 1802; 1803, i. Kju-

benhavn. 12mo.

{Part II, 1798, and Part II, 1803, are luanting)

RUSSIA

DOEPAT.
Gelehrte Estnische Gesellschaft zu Dorpat.

Verhandlungen der Gelehrten Estnischen Gesellschaft zu Dorpat. I, 18-12^6;

II, 1847-52; III, i, 1854. Dorpat und Leipzig. 8vo.

Observatoire Imperial.

Beobachtungen der Kaiserlichen Universitats-Sternwarte zu Dorpat von Dr. J. H.

Madler. XII. Dorpat, 1850. 4to.

IIELSINGFORS.
Soeietas Seientiarum Fennica.

Notiser ur Sallskapets pro Fauna and Flora Fennica Furhandlingar. Bitrang til

Acta Societatis Seientiarum Fennkae. I, 1848; II, 1852. Uelsingfors. 4to.

Sveriges Eikes Stadslag. Ofversiittning pa Finska spraket af Ljungo Thomae,

pa Finska Vetenskaps-Societatens bekostnad utgifven af Wilh. Qahr. Lagus.

Helsingfors, 1852. 4to.

Sveriges Eikes Landslag, Stadfiistad af Konung Christopher ar 1442, ofversiittning

pa Finska spraket af Ljungo Thomae
;
pa Finska Vetenskaps-Societatens

bekostnad utgifven af Willi. Gabr. Lagus. Helsingfors, 1852. 4to.

Acta Societatis Seientiarum Fennicae. I, 1842; II, i, ii, 1847; III, 1852. Ilel-

sincrforsiae. 4to.
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MITTAU.
Kurlandische Gesellsehaft fur Literatur und Kunst.

Arbeiten der KurlancliscTien Gesellsehaft fiir Literatur und Kunst. I—X. Mitau,

1847—1851. 8vo.

Jahresverhandlungen der Kurliindischen Gesellscliaft fiir Literatur und Kunst.

L Mitau, 1819. 4to.

Sendungen der Kurlandische Gresellschaft fiir Literatur und Kunst. II, 1845
;
III.

Mitau, 1847. 4to.

MOSCOW.
Societe Imperiale des Naturalistes de Moscou.

Nouveaux Memoires de la Societe Imperiale des Naturalistes de Moscou. Tome
IX, formant le XYe de la collection. Moscou, 1851. 4to.

Bulletin de la Societe Imperiale des Naturalistes de Moscou. XXII, 1849;

XXIII, IV, 1850 ; XXIV, i, ii, 1851 ; XXV, i, ir, 1852 ; XXVI, i, 1853.

Moscou. Svo.

ST. PETEESBUEG.
Academie Imperiale des Sciences.

Commentarii Academiae Scientiarum Imperialis Petropolitanae. I—XIV. 1726

—1746. Petropoli, 1728—1751. 4to.

Novi Commentarii Academiae Scientiarum Imperialis Petropolitanae. I—XX.
1748—1775. Petropoli, 1750—1776. 4to.

Acta Academiae Scientiarum Imperialis Petropolitanae. Pro anno 1777—1782.

Petropoli, 1778—1786. 4to.

Nova Acta Academiae Scientiarum Imperialis Petropolitanae. I—XIII, 1783

—

1796. Petropoli, 1787—1802. 4to.

Memoires presents h. I'Acadc^mie Imperiale des Sciences de St. Petersbourg par

divers savans et lus dans ses seances. I, 1831; II, 1835; III, 1837: IV, i—V,

1837-43
; V, 1846; VI, l, ir, iii, V, vi, 1846-51. St. Petersbourg. 4to.

{Vol. IV, livr. 6, and Vol. VI, livr.4:, wanting)

Memoires de I'Acadi^mie Imperiale des Sciences de St. Petersbourg. Vie s^rie.

Sciences politiques, Histoire, Philologie. I, 1832; V, 1845; VI, 1844; VII,

I—V, 1843-47. St. Petersbourg. 4to.

( Vols. II, III, IV, VII, livr. 6, et seq. luaniing.)

Vie si^rie. Sciences math6matiques, physiques, et naturelles. Premiere

partie. Sciences mathematiques et physiques. I, III—vi ; II, iv—VI ; III, i

—

III; IV, 1850; V, 1853. St. Petersbourg. 4to.

{Vol. I, livr. 1 and 2; II, livr. 1, 2, a7id 3; III, livr. 4, 5, and 6, and titles to

Vol. IV; are wanting)

Vie. Sciences mathematiques, physiques, et naturelles. Seconde partie.

Sciences naturelles. I, 1835 ; II, i, ii, iv, V, vi, 1836-38 ; III, i, ii, in, V, vi,

1839-40; IV, 1845; V, 1849; VI, i, ii, iii, iv, 1848-49. St. Petersbourg. 4to.

{Vol. II, livr. 3 ; vol. Ill, livr. 4 ; vol. VI, livr. 5 and 6, et seq. wanting)
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ST. PETERSBURG.
Academie Imperiale des Sciences.— Continued.

Bulletin de la classe physico-matlidmatique do I'Acad^mie imperiale des Sciences

de St. P(;tersbourg. I, 18-43; II, 18i4; III, 18-15; lY, 18-45; V, 1847; VI,

1848 ; VII, 1849 ; IX, 1851 ; X, 1852. St. P<$tersbourg et Leipzig. 4to.

{Vol. VIII wanting.)

Bulletin de la classe historioo-pbilologique de I'Acadijmie impdriale des Sciences

de St. P^tcrsbourg. I, 1844; II, 1845; III, 1847; IV, 1848; V, 1848; VI,

1849; VII, 1850; VIII, 1851; IX, 1852; X, 1853. St. Paersbourg et

Leipzig. 4to.

{Wanting, title to vol. Ill)

R^sum(^ des observations m^tcjorologiques faites dans Ft'tendue de I'empirc de

Russie et ddposdes aux archives m^itcorologiques de rAcad<5mie des Sciences,

publides sous les auspices et aux frais de FAcadcmie des Sciences par A. T.

KuPFFEK. ler Cabier. St. P<itersbourg, 1846. 4to.

Kais. Russ. Mineralogische Gesellschaft.

Scliriften der in St. Petersburg gestifteten Russiscli-Kaiserlichen Gesellschaft fiir

die gesammte Mineralogie. I, i, ii. St. Petersburg, 1842. 8vo.

Verhandlungen der Kaiserlich-Russischen Mineralogischen Gesellschaft zu St.

Petersburg. Jabrg. 1842—1850. St. Petersburg. 8vo.

li'Etat Major du Corps des Ingenieurs des Mines de Russie.

Annuaire du Journal des Mines de Russie. Inti'oduction et travaux statistiques.

Annies 1835, 1836, 1837, 1838, 1839, 1840, 1841, 1842. St. P<;tersbourg,

1840-45. 8vo.

Annuaire mdt^orologique et magn^tique du corps des Ingenieurs des Mines, ou

Recueil d'observations m^tdorologiques et magndtiques faites dans I't^tendue

de I'empire de Russie, &c. Ann& 1845. St. Pdtersbourg, 1848. 4to.

Observatoire Physique Central de Russie.

Annales de I'Observatoire physique central de Russie. Ann<?e 1847 (1850);

1848, I, II, III (1851) ; 1849, I, ii, m (1852). St. Petersbourg. 4to.

Compte rendu annuel adress^ a Mr. le Comte Wrontchenko, ministre des finances,

par le directeur de I'Observatoire physique central, A. T. Kupffkk. Ann^e

1850, 1851, 1852. St. Paersbourg, 1851-2-3. 4to.

Observations m<jt(^orologiques faites a Nijn^-Taguilsk (Monts-Ourals), gouvernement

de Perm. Ann(;es 1848, 1849, 1850, 1851. Paris, 1850, 1852. 8vo.

(1850 and 1851 from Prince Demidoff)
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HOLLAND

AMSTERDAM. .

Koninklijk Nederlandsche Instituut.

Verhandelingen der Eerste Klasse van het Koninklijk-Nederlandsclie Instituut van

Wetenscliappen, Letterkunde en Schoone Kunsten, te Amsterdam. Derde Eeeks.

I—Y. Amsterdam, 1848—1852. dto.

Tijdsclirift voor de wis- en natuurkundige Wetenscliappen, uitgegeven door de

Eerste Klasse van het Koninklijk-Nederlandsclie Instituut van Wetenschappen,

Letterkunde en Schoone Kunsten. I, 1848; II, 1849; HI, 1850; TV, 1851; Y,

1852. Amsterdam. 8vo.

Jaarboek van het Koninklijk-Nederlandsche Instituut van "Wetenschappen, Letter-

kunde en Schoone Kunsten, voor 1850 & 1851. Amsterdam, 1850, 1852. 8vo.

Koninklyke Akademie van Wetenschappen {Koninh.-Nedsrl. Instituut).

Yerhandelingen der Koninklijke Akademie van "Wetenschappen. I. Met Platen.

Amsterdam, 1854. 4to.

Yerslagen en Mededeelingen der Koninklijke Akademie van Wetenschappen.

Jaarg. I ; II, i, ii. Amsterdam, 1853, 1854. 8vo.

Genootschap Natura Artis Magistra.

Bijdragen tot de Dierkunde. i—v. Amsterdam, 1848—1852. Folio.

HAARLEM.
Hollandsche Maatschapp^j der Wetenschappen.

Natuurkundige Yerhandelingen van de Hollandsche Maatschappij der Weten-

schappen te Haarlem. Tweede Yerzameling. YI, YII. Leiden, 1850. YIII

—

X. Haarlem, 1853—1854. 4to.

Historische en Letterkundige Yerhandelingen van de Hollandsche Maatschappij

der Wetenschappen te Haarlem. I. Haarlem, 1851. 4to.

LA HAYE.
Royal Library.

{See Breslau K. L. G. Akad. der Naturf.)

Tafereel der algemeene Geschiedenissen van de ver^^nigde Nederlanden, gevolgd

naardt fransch van den Heere A. M. Cerisier. I—IX. Utrecht, 1787. 8vo.

Staat-kundig Nederland. Door J. Schbllema. 1805—1806. (3 vols.) 8vo.
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LA HAYE.
Royal Library.— Continued.

Recueil van alle de Placaateu, Orclouuautien, Resolutien, Instructien, Lysten en

Waarscliouwingen, betreftcnde de Admiraliteiten, Convoyen, Liccntcn, en vcr-

dere Zee-Saaken. I—XI (1597—1771). Gravenhage, 1730—1773. 4to.

Generale Index over de elf Deelen van het Recueil der Placaaten, &c. &c. Na Ordre

der respective Jaare en Datums gesteld, beginncnde met den Jaare 1492 tot den

Jaare 1771, inclusive. Gravenhage, 1773. 4to.

Eecueil historique d'actcs, n^gociations mdraoires et traitcs. Dcpuis la paix

d'trtrecht jusqu' a present (1730). Par Mr. Roussel. La Ilayc, 1728—1752.

(20 torn, bound in 10 vols.) 12mo.

LEYDEN.
Academia Lugduno-Batava.

Anuales Academia3 Lugduno-Batava^. 1815—1837. Lugduni Butavorum (1S17

—1838). 4to.

Annales Academici, 1887—1840. Hagae Comitis (1840-42).. (3 vols.) 4to.

Lugduni Batavorum, 1840-49 (1851); 1849-50 (1854).

MIDDELBURG.
Zeeuwseh Genootsehap der Wetenschappen.

Nieuwe Verbandelingen van het Zeeuwseh Genootsehap der Wetenschappen.

I—V. Middelburg, 1807—1835. 8vo.

Uitgezogte Verhandelingen uit de Nieuwste Werkenrau de Socicteitcn der We-

tenschappen in Europa en van andere geleerde Mannen met naauwkcurigc

Afbeeldingen. I—X. Amsterdam, 1756—1765. 8vo.

ROTTERDAM.
Bataafsch Genootsehap der proefondervindelijke Wijsbegeerte te Rotterdam.

Verhandelingen van het Bataafsch Genootsehap der proefondervindelijke Wijsbe-

geerte te Rotterdam. I—XII. Rotterdam, 1774—1798. 4to.

Nieuwe Yerhandelingen van het Bataafsch Genootsehap der proefondervindelijke

Wijsbegeerte te Rotterdam. I, 1800; lY, 1806; Y—X, 1810—1850; XII, i,

1851. Amsterdam. 4to.

{^Vanting, Vols. 11—III, XI, and continuation from the 2d part of Vol. XII
inclusive^

UTRECHT.
Provinciaal Utrechtsch Genootsehap van Kunsten en Wetenschappen.

Yerhandelingen van het provinciaal Utrechtsch Genootsehap van Kunsten en We-
tenschappen. I—IX. 1781—1801. Utrecht. 8vo.

Nieuwe Yerhandelingen van het provinciaal Utrechtsch Genootsehap van Kunsten

en Wetenschappen. I—XY. 1822—1845. Utrecht. 8vo.

Aanteekeningen van het verhandelde in de Sectievergaderingen van het provinciaal

Utrechtsch Genootsehap van Kunsten en Wetenschappen, ter Gclegenheid van

de algemeene Yergadering gehoundeu in het Jaren 1845, 1S46, 1847, 1848,

1849, 1850, 1851. Utrecht, 1846—1852. 8vo.
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UTEECHT.
Provineiaal Utreehtsch Genootschap, etc.

Uitkomsten der meteorologisclie "Waarnemingen gedaan in 1849 en 1850, te

Utrecht, en op eenige andere Plaatsen in Nederland. Met Andersteuning van

liet provineiaal U^trechtsch Genootschap van Kunsten en Wetenschappen.

Utrecht, 1851. 4tG.

Annales Academise Eheno-Tjajectinse, 1815—1837. Trajeotii ad Ehenurn, 1817

—

1837. 8vo.

Historisch Genootschap.

Berigten van het Historisch Genootschap te Utrecht. I—IV. Utrecht, 1846

—

1851. 8vo.

Kronijk van het Historisch Gezelschap te Utrecht. Jaarg. II—V, 1846^1849.

Kronijk van het Historisch Genootschap gevestigd te Utrecht. Tweede series.

Jaarg. VI—IX, 1850—1853. Utrecht. 8vo.

Codex diplomaticus Neerlandicns. Verzameling van Oorkonde, betrekkelijk de

Vaderlandsche Geschiedenis. Uitgegeven door het Historisch Gezelschap ge-

vestigd ie Utrecht. I. In twee Afdeelingen. Utrecht, 1848. 4to.

Codex diplomaticus Neerlandicus. Verzameling van Oorkonde, betrekkelijk de

Vaderlandsche Geschiedenis. Uitgegeven door het Historisch ffenootscJiap

gevestigd te Utrecht. Tweede serie. I. Utrecht, 1852. 8vo.

GERMANY.

VersammluBg deutscher Naturforscher und Aerzte.

Amtlicher Bericht iiber die Versammlung deutscher Naturforscher und Aerzte zu

Berlin in September, 1828. Berlin, 1829. '

Idem in Heidelberg, im Septenlber, 1829.

in Hamburg, (( 1830.

in Wien, (C 1832.

zu Breslau, K 1833.

zu Stuttgart, 11 1834.

zu Jena, " 1836.

in Prag, (1 1837.

in Freiburg, (I 1838.

zu Erlangen, <( 1840.

zu Braunschweig, (( 1841.

zu Mainz, ti 1842.

in Gratz, II 1843,

in Kiel. l( 1846.

(Purchased)
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ALTENBURG.
Pomologisehe Gesellschaft

Mittheilungeu aus dem Oestcrlande. Gcmcinschaftlicli herausgcgcben von dem
Kunst-und HandwerJcs- Vereine, der Nalurforschenden und der Pomohgischen

Qeselkchafl zu Alienhurg. I—XI. Altenburg, 1837—1852. 8vo.

ALTONA.
Schleswig-Holstein-Lauenburgische Gesellschaft fur Vaterlaendisehe Ge-

schichte.

Urkundenbuch zur Geschiclate des Landes-Wirthmarschen. Gesammelt im

Namen der Schleswig-HoUtein Lauenhirgischen Gesellschaft fur valerldndische

Geschichte; herausgegeben von A. L. J. MiCHELSEN. Altona, 1834. 4to.

Archiv fiir Staats und Kirchengescliichte der Herzogthiimer Schleswig-IIolstcin,

Lauenburg und der angrenzenden Liindor und Stiidte. Namcns der S. II. L.

Gesellschaftfur valerldndische Geschichte; redigirt von MiCHELSEN und AsMUSSEN.

I—V. Altona, 1833-43. 8vo.

BERLIN.

Denkmaler aus Aegypten und Aethiopien nach den Zeichnungen der von seiner

Majestat dem Kcinige von Preussen Friedrich Wilhelm IV nacb diesen Landern

gesendeten und in den Jahren 184:2— 18-45 ausgeflihrten wissenscbaftlichen

Expedition; auf Befehl seiner Majestat herausgegeben und erliiutert von C. R.

Lepsius. I—v. Berlin.

Darstellungen aus den Evangelien nacb vierzig original Zeichnungen von Friedk.

OvERBECK. I—IX. Diisseldorf.

Dom zu Drontheim. MiNUTOLl. Folio.

Sechs Entwiirfe zu Darstellungen aus Tasso's befreiten Jerusalem. Cornelius.

1843.

Architectonisehe Entwiirfe fiir den Umbau vorhandener Gebiiude. Persius.

Potsdam, 1849. Folio.

Das Neue Museum in Berlin. Stuler. i. 1853. Folio.

{From ihe King of Prussia.)

Deutsche Geologische Gesellschaft.

Zeitschrift der Deutscben geologischen Gesellschaft. I—IV ; V, i, li, ill. Berlin,

1849—1853. 8vo.

Gesellschaft fur Erdkunde.

Monatsberichte iiber die Verhandlungen der Gesellschaft fiir Erdkunde zu Berlin.

Redigirt von J. Lehmann und WiLH. Mahlmann. Jahrg. I—IV, 1839—43.

Berlin. 8vo.

Idem. Neue Folge. I—X, 1844—1853.

Zeitschrift fiir allgemeine Erdkunde. Mit Unterstutzung der Gesellschaft fiir

Erdkunde zu Berlin und unter besonderer Mitwirkung von II. W. Dove, C. G.

Ehrenherg, H. Kieperl, und G. Bitter in Berlin, K. Atidree in Bremen, A. Petermann
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BERLIN.
Gesellschaft fur Crdkunde.— Continued.

in London, und J. G. Wappaus in Gcittingen; herausgegeben von Dr. J. E.

GuMPRECHT. I, II, III, I, II, III, IV. Berlin, 1853 u. 1854. 8vo.

Physikalische Gesellschaft.

Die Fortschritte der Physik im Jalir 1845. Dargestellt von der PJiysihalischen

Gesellschaft zu Berlin. I Jahrg. (1847) ; III—V (1850—1853). Berlin. 8vo.

{Jahrg. II, wanting.)

Gesellschaft Naturforsehender Preunde.

Der Gesellschaft Naturforscliender Ereunde zu Berlin JSTeue Schriften.

Band. Berlin, 1795. 4to.

{Purchased.)

Erster

Kcenigliches Landes (Economie Collegium.

Annalen der Landwirthscliaft in den Koniglicli Preussisclien Staaten. Heraus-

gegeben vom Presidium des Konigl. Landes- (Economie- CollegiuTns, und redigirt

von dem General-Seeretair desselben. Dr. Alexander von LiENGERKE. Jabrg.

X, 1852 ; XI & Suppl. 1853. (XIX, XX, XXI & XXII.) Berlin. 8vo.

Kceniglich Preussisehe Akademie der Wissenschaften zu Berlin.

Abbandlungen der Koniglicben Academic der Wissenschaften zu Berlin. Aus
dem Jahre 1822—1853. Berlin, 1825—1854. 4to.

Bericht iiber die zur Bekanntmachung geeigneten Verhandlungen der Konigl.

Preuss. Akademie der Wissenschaften zu Berlin. Aus dem Jahre 1848, 1849,

1850, 1851, 1852, 1853, 1854, Januar—Juli. Berlin. 8vo.

Astronomisches Jahrbuchfiir das Jahr 1803. Nebst einer Sammlung der neuesten

in die astronomischen Wissenschaften einschlagenden Abbandlungen, Beo-

bachtungen und Nachrichten. Mit Genehmhaltung der Konigl. Akademie der

Wissenschaften berechhet und herausgegeben von J. E. Bode. Berlin, 1800.

8vo.

omisches Jahrbuch fiir das Jahr 1819, &c. 1816.

" " 1820, &c. 1817.

" '

" 1821, &c. 1818.

" 1822, &c. 1819.

1823, &c. 1820.

" 1824, &c. 1821.

1825, &c! L. 1822.

" " 1826, &c. LL 1828.

1827, &c. LIL 1824.

" " 1828, &c. LIIL 1825.

" " 1829, &c. Liy. 1826.
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BERLIN.
Koeniglieh Preussische Akademie der Wissenschaften zu Berlin.— Continued.

Berliner Astronomisches Jahrbuch fiir 1855. Mit Genehmhaltung der Konig-

lichen Alcademie der Wissenschaften herausgegeben von J. F. Encke, unter

Mitwirkung des Herrn Prof. Wolfers. Berlin, 1852. 8vo.

Idem fiir 1856 (Der Sammlung Berliner Astronomischer Jalirbiicber cin und
achtzigster (LXXXI.) Band). 1853.

{The latter from Prof. Enche)

Verein zur Befoerderung des Gartenbaues in den k. preussischen Staaten.

Verliandlungen des Vereins zur Befurderung des Gartenbaues in den Koniglicli

Preussisehcn Staaten. II—XI, 1826—35; XII, i, XIII, XIV, 1838,1839;

XV, I, 1840; XVn, ii, 1844; XVIII—XXI, 1847-1853. Berlin. 4to.

{Wanting, Vols. I, XII, II, XV, II, XVI, & XVII, I.)

Sacli- und Namen-Eegister zu den Verliandlungen des Vereins zur Bcforderung des

Gartenbaues in den KuniglicTi Preussischen Staaten. Iter Band, zu der ersten

bis einseliliesslicli ein und zwanzigsten Lieferung der Verbandlungen. Berlin,

1836. 4to.

Verliandlungen des Vereins zur Beforderung des Gartenbaues in den Koniglich

Preussischen Staaten. Neue Reihe. Erster Jahrgang. 1853. Berlin. 8vo.

Polyteehnische Gesellschaft.

Bericht iiber die Verhiiltnisse und die Wirksanikeit der Polytechnischen Gesell-

schaft zu Berlin. Heft. I—VII (1839—1851). Als Manuscript gedruckt zur

Kenntnissnahme fiir sammtliche einheimische und auswartige Mitglieder der

Gesellschaft. Berlin, 1845—1851. 4to.

Sach und Namenregister zu den ersten sieben Jahrgiiugen der Berichte iiber die

Verhiiltnisse und die Wirksamkeit der Polytechnischen Gesellschaft zu Berlin.

Als Manuscript gedruckt zur Kenntnissnahme fiir sammtliche einheimische und

auswartige Mitglieder der Gesellschaft. Berlin, 1848. 4to.

Verhandlungen der Polytechnischen Gesellschaft. XIII Jahrg. (April 1851

—

AprU 1852). XIV (1852—1853); XV (1853—1854). Als Manuscript fur die

Mitglieder der Gesellschaft gedruckt. Berlin, 1852—1854. 4to.

Alphabetisches Sachregister der wichstigsten technischen Journale fiir den Zeit-

raum von 1 Januar 1847 bis 30 Juni 1854. Bearbeitet von Dr. Philipp.

Fiir die Mitglieder der Polytechnischen Gesellschaft. Berlin, 1847—1854.

16mo.

Verzeichniss der Mitglieder der Polytechnischen Gesellschaft in Berlin. Geschlos-

sen im April 1853. Berlin, 1853. 16mo.

Verzeichniss der Blicher und Zeitschriften in der Bibliothek der Polytechnischen

Gesellschaft in Berlin. Geschlossen ira April 1853. Berlin, 1853. 8vo.

{See also Stenographischer Verein et ^eq.)
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BEELIN.
Stenographiseher Verein.

Anleitung zur deutscher StenograpMe Oder KuTzschrift, lieraTisgegeben von dem
StenograpMsclien Verein, zu Berlin. Siebente, verbesserte Auflage. Berlin,

1853. 16ma.
{JFmm, tJw Polyteehnische' Geselilisckc^t in Berlin)

Gesellsehaft zur BefcErderung des Flachs und Hanfbaues in Preussen.

Mittheilungen der Gesellscbaft zur Befdrderung des Flachs und Hanfbaues in

Preussen. I—IV,. 1851—1854. Berlin, 1851—1864. 8vo.

{From the Polytechnische Gesellsehaft in Berlin)

Miscellanea.

ArcMv fiir Naturgescbicbte. Gegrundet von A. F. A. "Wiegmann. In Yerbindung
mit Prof. Dr. Qrisebach in Gottingen, Prof, von Siebold in Freiburg, Dr. Troschel

in Berlin, Prof. A. Wagner in Miinchen, und Prof. Bud Wagner in Gottingen,

berausgegeben von Dr. "W. F. Eeichson. Jahrg. XIII, XIY, 1847, 1848.

Berlin. 8vo.

Idem Fortgesetzt von "W. F. Erichson. In Yerbindung mit Dr. Prof. Grisehach

in Gottingen, Prof. Dr. von Siebold in Freiburg, Prof. A. Wagner in Miinchen,

und Dr. Leuchart in Gottingen, berausgegeben von Dr. F. H. Teoschel. Jahrg.
~ XY—XYII, 1849—1851 ; i, ii, iii, iv, vi, 1852 ; i, ii, in, iv, V, 1853 ; i, ii, iii,

IV, 1854. Berlin. 8vo.

Archiv fiir Hineralogie, Geognosie, Bergbau und Hlittenkunde. Herausgegeben

von Dr. C. J. B. Kaesten, I—X, 1829—1837; und Dr. H. V. Dechen, XI—
XXY, 1838—1853 ; XXYI, I, 1854. Berlin. 8vo.

Archiv fiir Anatomie, Physiolbgie, und -wissenschaftliche Medicin; in Yerbindung
mit mehreren Gelehrten herausgegeben von Dr. Johannes Mullee. Jahrg.

1848—1851; 1852, i, n, iii; 1853 ; 1854, i, ii, iii, iv, V. Berlin. 8vo.

{Purchased)

BEANKENBEEG.
Naturwrissensehaftlicher Verein des Harzes.

Bericht des JSTaturwissenschaftlichen Yereins des Harzes fiir die Jahre 1842-43 und
1843-44. 4to.

Ditto. 1844-45.

Ditto. 1846-47.

Ditto. 1847-48.

Ditto. 1848 und 1849.

Ditto. 1851.

BONN.
Naturhistoriseher Verein des preussischen Rheinlandes und Westphalens.

Yerhandlungen des Naturhistorischen Yereins des preussischen Eheinlandes und
Westphalens. Jahrg. I—X, 1844—1853 ; XI, l, ii, iii. Bonn. 8vo.

{Jahrg. VI, tmnting.)
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BONN.
Naturhistorischer Verein der preussisohen Rheinlandes und Westphalens.

—

Conti7iueJ.

Correspondenzblatt des Naturhistorisclien Verein.s der preussischen Rheinlandes

und "Westphalens. 1851, i—iv; 1852, i—iv; 1853, i—iii; 185-4, i—in. Bonn.

8vo.

Koenigl. Rheinisohe Friedrich-Wilhelms Universitaet.

Astronomische Beobachtungen auf der Sternwarte der Koniglichen Rheinischen

Friedrich-Wilhelms Universitait zu Bonn, angestellt und herausgegeben von Dr.

Fbiedrich Wilhelm August Argelandek. Zweiter Band. Zonenbeobach-

tungen am Sudhimmel. Bonn, 1852. 4to.

{From the Author.)

BRESLAU.
Kaiserliche Leopoldiniseh-Carolinische Akademie der Naturforscher.

Miscellanea curiosa Medico-physica Academic Naturae Curiosorum, sive Eplieme-

ridum Medico-physicarum Germanicarum Curiosarum annus primus, anni scilicet

MDCLXXmi.; continens celeberrimorum medicorum in et extra Germaniam

Observationes Medicas et Physicas, vel Anatomicas, vel Botanicas, vel Patho-

logicas, vel Chirurgicas, vel Therapeuticas, vel Chymicas. Prefixa epistola

invitatoria ad celeberrimos medicos Europaj. Also Ann. II—X. Decurias II,

Ann. I—X. Decuriaj III, Ann. I—X. Lipsite, &c. 1670—1706. 4to.

{From the Boyal Library, at the Hague)

Academias Cresareo-Leopoldinffi Natura3 Curiosorum Ephemerides sive Observa-

tionum medico-j)hysicarum a celeberrimis viris turn medicis turn aliis eruditis

in Germania et extra earn communicatarum Ccnturia, I—X. Cum appendice et

privilegio sacr. Ctes. Majestatis. Francofurti et Lipsiai, 1712—1722. 4to.

{From the Royal Library, at the Uague)

Nova Acta (s. novorum actorum) physico-medica AcademiiB Ctesarere Leopoldino-

Carolince Naturae Curiosorum. X, i, 1820 ; XI, 1823; XII, 1824-5; XIII, 1826-

7; XIV, 1828-9; Suppl. 1829; XV, 1831; XVI, 1832-3; XVII, 1835-6; Suppl.

1836; XVIII, 1836-8; Suppl. I, 1841; Suppl. II, 1841; XIX, 1839-42; Suppl.

I, 1843; Suppl. II, 1841; XX, 1843-4; XXI, 1845; Suppl. 1846; XXII, 1847-

50; Suppl. 1852; XXIII, 1851-2; XXIV, i, 1854. Bonna^ & Vratislavi*.

4to.

Observatory.

{See Breslau, Schlesische Oesellschaflfur Vaterlandische Cultur)

Uranus oder tiigliche fur Jedermann fassliche Uebersicht aller Ilimmelserschei-

uungen im Jahre 1846. Glogau, 1845. 8vo.

Idem, 1847. " 1846.

Idem, 1848. " 1847.

Resultate der von der Section fUr die Sudetenkunde im Jahre 1843, veranlasste

meteorologischen Beobachtungen zu liypsometrischen und klimatologischen

Zwecken.

Idem, 1845.

3
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BEESLAU.
Observatory.— Continued.

Bericlit iiber die Verhandlungen der Meteorologischen Section im Jahre 1852.

Galle. 4to.

On the Use of a new Micrometer, &c. Bogulawski. 4to.

Schlesische Gesellsehiaft fur Vaterlsendisehe Cultur.

Uebersicht der Arbeiten und Veranderungen der ScTilesischen Gesellschaft fiir

vaterlandische Cultur im Jabre 1824—1849. Zur Kenntnissnahme fiir sammt-

liche einheimiscbe und auswartige wirklicbe Herrn Mitglieder der genannten

G-esellscliaft. Breslau, 1825—1850. 4to.

Acbtundzwanzigster—Dreissigster Jabresbericbt der Scblesischen Gesellscbaft fiir

vaterlandische Kultur. Bnthalt: Arbeiten und Veranderungen der Gesell-

scbaft in den Jabren 1850—1852. Breslau. 4to.

Denkscbrift zur Feier ibres oO-jabrigen Bestebens, berausgegeben von der Schle-

sischen Oesellscliaft fiir vaterlandische Kultur. Breslau, 1853. 4to.

Auszug aus der Uebersicbt der Arbeiten und Yeranderungen der Scblesiscben

Gesellscbaft fur vaterlandiscbe Kultur im Jabre 1840—1841, 1842, 1843, 1844,

1845, 1846, 1847, 1848. Breslau. (11 pampblets.)

(From the Observatory^ Breslau^

CASSEL.
Journal fiir Ornitbologie. Ein Centralorgan fiir die gesammte Ornitbologie.

Herausgegeben von Dr. Jean Gabanis. Jabrg. I, 1853. Cassel. 8vo.

(Purchased)

DANTZIG.
Naturforschende Gesellschaft.

ISTeueste Scbriften der Naturforscbenden Gesellscbaft in Danzig. I, i—iv, 1820

—

25 ; II, II, 1827; III, IV, 1831 ; III, ii, 1839 ; iv, 1842 ; IV, 1843—1851 ; V, i,

1853. Danzig. 4to.

(II, I; III, I, III; V, II, et seq. vjanting.)

DEIDESHEIM.
PoUiehia: Naturwissensehaftlicher Verein der bayerisehen Pfalz.

Erster Jabresbericbt der PoUicbia, eines ISTaturwissenscbaftlicben Vereins der Bay-

erisehen Pfalz. Herausgegeben von dem Ausscbusse des Vereins. Landau,

1843. 8vo.

Zwelter • &c. Neustadt a. d. Haardt, 1844.

Dritter " " " 1845.

Vierter " " " 1846.

Fiinfter " " " 1847.

Sechster " " " 1848.

Siebenter " " " 1849.

Achter " " " 1850.

Neunter " " " . 1851.

Zehnter " " " 1852.
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DRESDEN.
Gesetzsammlung fur das Koenigreicli Sachsen vom Jalirc 1818—1852. Dresden.

4to.

Geognostiche Specialcharte des Kcenigreichs Sachsen.

Kurze Uebersicht der auf Sectionen VI, VII, X, XI, XII, XIV, XV, XVI, XVIII,

XIX, XX der geognostische Charte des Kcenigreiclies Sachsen und der angriin-

zenden Lauderabtheilungen dargestellten Gebirgsvcrliiiltnisse. Dresden. 8vo.

{From the King of Saxony.)

Iledwigia. Ein Notizblatt fiir kryptogamischc Studieu. i—ix, 1852—1854.

Dresden, 8vo.

EMDEN.
Naturforsehende Gesellschaft

Jabresbericbt iiber die Verriclitungen und den Zustand der Naturforsclicndcu

Gesellschaft in Emden im Jahre 1842—1847. Emden, 1843—1848. 8vo.

Jahresbericht iiber die Wirksamkeit und den Zustand, &c., im Jahre 1848—1852.

Emden, 1849—1853. 8vo.

Kleine nautische Ephemeriden fiir das Jahr 1846. Berechnet fiir den Meridian

von Greenwich. Herausgegeben von II. C. Begemann. Emden. 8vo.

Idem for 1847, 1848, 1849, 1850, 1851, 1852, 1853, and 1854.

FRANKFUET AM MAIN.
Senekenbergische Naturforsehende Gesellschaft.

Museum Senckenbergianum. Abhandlungen aus dem Gebiete der bcschrcibcnden

Naturgeschichte. Von Mitgliedern der Senckeubergischea naturforschenden

Gesellschaft in Frankfurt am Main. I, 1834; II, 1837; III, 1845. Frankfurt

am Main. 4to.

Abhandlungen, herausgegeben von der Senckenbergiscli^n imturforschenden Gesell-

schaft. I, I. Frankfurt am Main, 1854. 4to.

FEEIBERG.
Koeniglich-Sseehsisohe Bergakademie.

Kalender fur den Sachsischen Berg und Hiittenmann auf das Jahr 1827. He-

rausgegeben von der Konigl. Bergakademie ztt Freiberg. Dresden & Freiberg.

8vo.

Idem for 1828—1851.

Jahrbuch fiir den Berg- und Iliitteu-raann auf deu Jahr 1852. Herausgegeben

und verlegt von der Konigl. Bergakademie zu Freiberg. Freiberg, 8vo.

Idem for 1853 & 1854.

Magazin fiir die Oryktographie von Sachsen. Ein Beitrag zur mineralogischen

Kenntniss dieses Landes und zur Gcschichte seiner Mincralien. In freien Hcften

herausgegeben von JoHANN Carl Friesleben. I—XV, 1828—1848. Extra-

hcfte, I—IV, 1843—1848. Freiberg. 8vo.
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GIESSEN.
Oberhessisehe Gesellschaft fur Natur und Heilkunde.

Zweiter Bericlit der Oberhessischea Gesellscliaft fiir Natur und Heilkunde. Gies-

sen, 1849. 8vo.

Dritter Bericht, &c. 1853.

Vierter Bericht, &c. 1854.

Jahresbericht iiber die Fortscbritte der reinen, pbarmaceutischen und tecbniscben

Cbemie, Pbysik, Mineralogie und Geologie. Unter Mitwirkung von H. Buff,

E. Dieffenhacli, C. Ettling, F. Knapp, H. Will, F. Zamminer, berausgegeben von

Justus Liebig und Hermann Kopp. Giessen, 1847—1853. 8vo.

{Purcliased^

GGEELITZ.
Naturforschende Gesellschaft.

Abbandlungen der Naturforscbenden Gesellscbaft zu Gorlitz. T—VI. Gorlitz,

1827—1851. 8vo.

GCETTINGEN.
Koenigliche Gesellschaft der Wissenschaften.

Abbandlungen der Koenigbcben Gesellscbaft der Wissenscbaften zu Gottingen.

I—Y. Gottingen, 1843—1853. 4to.

Gdttingiscbe Gelebrte Anzeigen. Unter der Aufsicbt der Konigl. Gesellschaft der

Wissenscbaften. Gottingen, 1841—1851. 12mo.

GREIFSWALD.

Arcbiv fiir Matbematik und Pbysik, mit besonderer Rlicksicbt auf die Bediirf-

nisse der Lebrer an boberen Unterricbtsanstalten. Herausgegeben von Johann
August Gruneet. XX, XXI, XXII, 1853-54 ; XXIII, i, 1854. Greifswald.

8vo.

{From Prof. J. A. Orunert)

Arcbiv skandinaviscber Beitrage zur Naturgescbicbte. Herausgegeben von

Christian Friedrich Hornschuch. I, II. Greifswald, 1845 u. 1850. 8vo.

{Purchased^

K. P. Staats- u. Land-wrirthsehaftl. Akademie Eldena.

Jabrbiicber der Koniglicb preussiscben Staats- und Landwirtbscbaftlicben Acade-

mic Eldena. I—II, 1848—1851 ; III, 1853. Greifswald. 8vo.

HALLE.

Jabrbucb der Cbemie und Pbysik, als eine Zeitscbrift des wissenscbaftlicben Yereins

zur Yerbreitung von Naturkenntniss und boberer Wabrbeit; berausgegeben von
Dr. J. S. C. ScHWEiGGER und Dr. Fr. W. Schweigger-Seidel. 1823, ix, x, xi

(IX, I, II, in); 1825, I, II, III; 1826, I, II, III; 1827, I, II, III; 1828, I, II,

III ; 1829, I, II, 11 ; III, in, iv. Halle. 8vo.

{From Dr. J. S. C. Schweigger.)
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HALLE.
Allgemcine Monatsscbrift flir Literatur. Ilerausgegeben von Dr. L. Eoss und

Dr. G. SCHWETSCHKE. 1850, I, II; 1851, II; 1852, I, II; & 1853, I, IL

Halle. Svo.

{Purchased. 1851, I, xvanting)

Deutsche Morgenlaendische Gesellschaft.

Zeitschrift der Deutsclicn Morgenliindisclien Gesellschaft. Hcrausgcgebcn von den

Gescbaftsfubrern. I—VII, 18^7—1853; VIII, ii, iii, iv, 1854. Leipzig. Svo.

(
Vol. VIII, I, wanting)

Indiscbe Studien. Ill, i.

Naturforschende Gesellschaft.

Abbandlungen der Naturforscbeuden GcscUscbuft zu Halle. I, i. Halle, 1853.

4to.

Natur-wissenschaftlieher Verein in Halle.

Jabresbericbt des Naturwissenscbaftlicben Vercius in Ilalle. Berlin. Svo.

Zweites Jabrg. vom Juni 1849—1850.

Dritter Jabrg. 1850.

Vierter " 1851.

Fiinfter " 1852, i—IV.

(Jahrg. 7j VI, el seq. luanting.)

Zeitscbrift fiir die gesammten Naturwissenscbaften. Ilerausgegeben von dam Na-

turwissenscbaftbcben Vereine fur Sacbsen und Tbliriugen in Halle. I, vii,

1853. Halle. 8vo.

Thuringisch-saechsischer Verein.

Neue Mittbeilungen aus dem Gebiete bistoriscb-antiquarischer Forscbungen. Im

Namen des mit der Konigl. Universitat Halle-Wittenberg verbundenen Tbli-

ringiscb-sacbsiscben Vereins fiir Erforscbung des vaterliindiscben Altertbums

und Erbaltung seiner Denkmale berausgegeben von dem Sccretair desselben.

Dr. E. Ed. Fokstemann. I, 1834; VII, 1846; VIII, i, ii, 1846 & 1848.

Halle. 8vo.

HAMBUEG.
Commerz Bibliothek.

Tabellariscbe Uebersicbten des Hamburgiscben Handels im Jabre 1852. Pampb.

folio.

Katalog der Commerz-Bibliotbek in Hamburg, 1841, 1844, 1847, 1850. (Four

pampb.) 4to.

Natur-wissenschaftlicher Verein.

Abbandlungen aus dem Gebiete der Naturwissenscbaften, berausgegeben von dem

Naturwissenscbaftlicben Vereine in Hamburg. I, 1846 ; II, ii, 1852. Ham-

burg. 4to.
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HANNOVEE.
KcBiiigliche Bibliothek.

Zur Statistik des Kcenigreiclis Hannover. Hefte I, II, III, 1850-51. Hannover.

Folio.

Popular Nomenclature of the American Flora. B. Seeman. Hannover, 1851.

8vo.

Die in Europa eingefiihrten Acacien, &o. Hannover, 1852. 8vo. pamph.

HEIDELBEEG.

Heidelberger Jahrbiicher der Literatur. Jahrg. XXIII, XXIY, 1850 & 1851.

Heidelberg. 8vo.

{Purchased)

INNSBEUCK.
Ferdinandeum.

Zeitscbrift des Ferdinandeums fiir Tirol und Vorrlberg. Herausgegeben von

dem Verwaltungs-Ausscbusse desselben. Dritte Folge. I, i—iii. Innsbruck,

1853. 8vo.

Ferdinandeum. Fiinfundzwanzigster Jahresbericbt des Verwaltungs-Ausscbusses

von 1851—1852. 8vo.

Neue Zeitscbrift des Ferdinandeums fiir Tirol und Vorarlberg. I—XII, 1835

—

184:6. 8vo.

Erlauterungen zur geognosticben Karte Tirols, &c., 1853. 4to.

University Library.

Jabrbucb des Naturbistoriscben Landesmuseums von Karnten. Herausgegeben

von J. L. Ganaval. 1852, 1853. Klagenfurt, 1852 & 1853. 8vo.

{Jalirg. Ill et seq. wanting.)

JENA.
Grossherzogl. herzogl. saehs. Gesammt-Universitat.

Annales Academiae Jenensis. I. Jense, 1823. 4to.

KAELSEUHE. •

-

Grossherziogliche Hofbibliothek.

Zeitscbrift fiir die Gescbicbte des Oberrbeins. Herausgegeben von dem Landes-

arcbive zu Karlsrube, durcb den Direktor desselben, F. J. MoNB. I—III,

1850—1853 ; IV, i, ii. III. Karlsrube. 8vo.

Flora badensis. Gmelin. I—IY, 1805—1826. Carlsrube. 8vo.

Uebersicbt der Strafrecbtspflege im Herzogstbum Baden, -wabrend des Jabres

1829. Carlsrube. 4to.

Also 1830, 1831, and 1884—1847.

Quellensammlung der badiscben Landesgescbicbte. I, l, ll, ili; II, l, il. Carlsrube.

4to.

Uebersicbt der Civilrecbtspflege im Grossberzogstbum Baden wabrend des Jabres

1840 bis einschliessHcb 1843. Carlsrube, 1848. 4to.
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KAELSRUHE.
Grossherzogliche Hofbibliothek.— Continued.

Amtliche Beitriige zur Statistik der Staatsfinanzea ties Grossherzogtbums Baden.

Karlsruhe, 1851. 4to.

KIEL.
University Library.

ScUeswig-Holsteiuisches Scliulblatt. Ilerausgegeben von C. U. MiEHLER. I—VI.

Jahrg. 1839—18i4:. Oldenburg in Holstein. 12mo.

Erster Beriebt der Konigl. Scbleswig-Holstein-Laucnburgiscben Gesellscbaft fiir

die Sammlung und Erhaltung vaterl.'iudiscber Alterthlimer. Erstattct von dem

Vorstande gedacbter Gesellscbaft. Kiel, 1836. 8vo.

Zweiter Beriebt, 1837. Eilfter Beriebt, 1846.

Vierter " 1839.

Funfter " 1840.

Sechster " 1841.

Acbter " 1843.

Zwolfter " 1847.

Dreizebnter " 1848.

Vierzebntcr " 1849.

Fiinfzelmter " 1850.

Urkundensammlung der Scbleswig-Holstein-Lauenburgiseben Gesellscbaft Hir

vaterlandiscbe Gescbicbte. I, 1839—49; II, i, 1842, ii, 1848. Kiel. 4to.

ISTordalbingiscbe Studien. Neues Arcbiv der Scbleswig-Holstein-Lauenburgischen

Gesellscbaft flir vaterlandiscbe Gescbicbte. I—V, 1844—1850 ; VI, i, 1851.

Kiel. 8vo.

KCENIGSBERG.
Observatory.

Astronomiscbe Beobaebtungen, &c. XXV, 1852. Folio pampb.

Systematiscbes Verzeichniss der in der Konigl. Universitat Sternwarte zu Konigs-

berg entbaltenen Biicber. Ktinigsberg, 1852. Svo. pampb.

Konigsberger Naturwissenscbaftlicbe Unterbaltungen. I, 1847
;

II, i, 1848, ii,

1851, m, 1852. Neue Folge. i, 1854. Konigsberg. 8vo.

LEIPZIG.

Allgemeine Literatur-Zeitung vom Jabrc 1849. Erster Band. Januar bis Juni.

Halle und Leipzig. 4to.

Annalen der Pbysik und Cbemie. Zweite Eeibe. Ilerausgegeben zu Berlin von

J. C. PoGGENDOKFF. I—XXVII, 1834—1842. Leipzig. 8vo.

{Vol. XIX loanting)

Idem. Dritte Eeibe. XIII—XXX, 1848—1853. Ergiinzungsband I, III, IV,

I, II.

Wocbentlicbe Unterbaltungen fiir Dilettanten und Freunde der Astronomie, Geo-

grapbie, und Witterungskunde. Ilerausgegeben von Dr. G. A. Jahn. Jabrg.

I—VIII, 1847—1854. Leipzig. Svo.

Wanting, 1850, title, index, and No. vii.

1851, " " XXII, xxxvi—xxxix.

1853, II, XXXIII.

1854, VII—XI, xxvii—XXX.

{Pnrchased.)
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LEIPZIG.

Serapeum Zeitsclirift fur Bibliothekwissenscliaft, Handscliriftenkunde und altere

Litteratur. Im Yereine mit Bibliotliekaren und Literaturfreunden herausge-

geben von Dr. Egbert Naumann. Jahrg. I—XIT, 1840—1853 ; XV, i—xix,
1854. Leipzig. 8vo.

Anzeiger fiir Bibliographie und Bibliotliekwissenschaft. (Deutscblands und des

Auslandes.) Dresden und Leipzig, 1840—1847. Halle, 1848—1854. ' 8vo.

{Wanting, 1853, V, VI; 1854, i—x.)

Zeitung fiir Zoologie, Zootomie, und Palisontologie. Herausgegeben von Dr. E.,

d'Alton, und Dr. H. Bubmeister. Jabrg. 1848, i, ii. Leipzig. 4to.

Akademiscbe Monatsbericbt. Centralorgan fiir die Gegammtinteressen deutscber

Universitaten. Herausgegeben under der Mitwirkung der Herren Professoren

Dr. Bluhme in Bonn, Dr. Bulau, Dr. Erdmann in Leipzig, Dr. Hoffmann in

Wiirzburg, Hofratb Dr. Oppolzer in "Wien, Gebeim Eatb Dr. V. Vangeron in

Heidelberg, und anderer akademiscber Lebrer von Dr. J. J. Lang und Dr. H.

Th. ~ ScHLETTER. Der "Deutscben Universitats-Zeitung," Jabrg. Ill, 1851;

IV, 1852 ; V, 1853 {sign. 15 aiid 16 luanting) ; VI, i, ii, in, 1854. Leipzig.

8vo.

Zeitscbrift fiir wissenscbaftlicbe Zoologie. Herausgegeben von Carl Theodob-

V. SiEBOLD und Albert Kollikee. I—IV, 1849—1853; V, i, ii, iii; VI,

I, II. Leipzig. 8vo.

{Purchased)

Zeitscbrift fiir die Entomologie. Herausgegeben von Ernst Fbiedrich Germar.

II, I. Leipzig, 1840. 8vo.

{From Prof. Jaeger)

Kceniglich Sachsische Gesellschaft der Wissenschaften.

Abbandlungen der Koniglicb Sacbsiscben Gesellscbaft der Wissenscbaften. I, II

(I, berausgegeben von der Furstlich Jablonowskischen Gesellschaft, 1846 ; II,

Abband. der Pbilologiscb-Historiscben Classe, 1850). Leipzig. 8vo.

Bericbte iiber die Verbandlungen der Koniglicb Sacbsiscben Gesellscbaft der

Wissenscbaften zu Leipzig. I, II. Aus dem Jabren 1846, 1847—1848. Leip-

zig. 8vo.

Pbilologiscb-Historiscbe Classe. I—V. Leipzig, 1849—1853. 8vo.

Matbematiscb-pbysiscbe Classe. Jabrg. 1849 ; 1850, 1851, 1852, 1853. I, II.

Leipzig. 8vo.

University Library.

Leipziger Eepertorium der deutscben und auslandiscben Literatur. Unter Mit-

wirkung der Universitat Leipzig. Herausgegeben von Dr. E. G. Geesdorf.

Jabrg. VII, I—V; VIII, I—IV; IX, I, II, IV; X, I, II, IV; XI, I—IV;
XII, I, II, III, IV, I, II. 1849—1854. Leipzig. 8vo.

{Wanting, Jahrg. T—VI; IX, III; X, HI, i.)
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MAKBURG.
Gesellschaft zur Befcerderung der gesammten Naturwissensehaften.

Schriften der Gesellschaft zur Befordcrung der gesammten Naturwissensehaften

zu Marburg. I—VH. Marburg, 1823—1849. Bvo.

MEISSEN.
Isis.

Chronik des Gartenwesens und Feuilleton der Isis. {Chas. A. Oeyer) Jahrg.

1851 & 1852. Meissen. 4to.

Geologische Karten der Umgegend von Meissen. Mit Erliiuterung.

Th. DciHNER. Ueber die verderblichen Folgen riicksichtsloser Zerstdrung natur-

licher Landes-stande. 1851. 8vo.

MERSEBURG.
Central Direction fur die Provinz Sachsen.

Zeitschrift des landwirthschaftlichen Ccntral-Vereins der Provinz Sachsen. Jahrg.

IX & X. Bedra und Halle. 1852 & 1853. 8vo.

MUNICH.
Koeniglich Bayerisehe Akademie der Wissenschaften.

Abhandlungen der Churfiirstlich-baierischeu Akademie der "Wissenschaften. I—

X. 1763—1776. Miinchen. 4to.

{From the Kbnigliche Eof- und Slaats-Bihliotheh)

Gelehrte Anzeigen. Herausgegeben von Mitgliedern der K. layer. Akademie der

Wissenschaften. VIII—XXXVIII. 1839—1854. Miinchen. 4to.

Abhandlungen der Philosophisch-philologischen Classe der Kdniglich bayerischen

Akademie der Wissenschaften. I—VI, 1835—1852 ; VII, i, 1853. Munchen.

4to.

Abhandlungen der Mathematisch-physikalischen Classe der Kdniglich bayerischen

Akademie der Wissenschaften. I—VI, 1832—1852; VII, i, 1853. Munchen.

4to.

Abhandlungen der Historischen Classe der Kdniglich bayerischen Akademie der

Wissenschaften. I—VI, 1833—1852 ; VII, i, 1853. Munchen. 4to.

Bulletin der Kdnigl. Akademie der Wissenschaften. Jahrg. 1847 — 1853.

Munchen. 4to.

Koenigliche Hof- und Staats-Bibliothek.

{See K. Bayer. Akademie der Wissenschaften.)

Observatory.

Annalen der Kdniglichen Sternwarte bei iliinchen, auf dflentliche Kosten heraus-

gegeben von Dr. J. Lamont. I—VI (vollst. Samml. XVI-XXI), 1848-1853.

Miinchen. 8vo.

4
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MUNICH.
Observatory,— Continued.

Magnetische Ortsbestimmungen ausgefiihrt an verscbiedenen Puncten des Konig-
reiclis Bayern und an einigen auswartigen Stationen, von Dr. J. Lamont. i.

Miinchen, 1854. 8vo.

NBU WIED.
Maximilian Prinz von Wied.

Bloch, CEconomische Naturgeschichte der Fische Deutschlands. I—III, 1782

—

•1784. (Folio atlas.)

NURNBEEG.
Naturhistorische Gesellsehaft.

Abhandlungen der naturhistorischen Gesellsehaft zu Niirnberg. i, Niirnberg,

1852. 8vo.

PBSTH.

A'Magyar Tudos Tarsasag ^vkonyvei. I—YII. Budan & Pesten, 1838—1846.
4to.

PRAG.
Das Bcehmische Museum.

Verhandlungen der Gesellscliaft des vaterlandischen Museums in Bohmen. i, 1823

;

II, 1824; 1828; 1831—1844; 1846. Prag. 8vo.

Das vaterlandische Museum in Bohmen im Jahre 1842. Prag. 8vo.

Geschichte und Verhandlungen der Gesellsehaft des Bohmischen Museums in den
Jahren 1846—1850. Prag, 1851. 8to.

K. E. patriotisch oekonomisehe Gesellsehaft.

Centralblatt der Land- und Forstwirthsehaft in Bohmen. Herausgegeben von der

K. K. ijutriotisch bhoiwrnischen Qesellscliaft im Konigreiche Bohmen. (Nebst den
unentgeltlich beigegebenen : Yerhandlungen und Mittheilungen der K. K. pa-

triotisch okonomischen Gesellsehaft in Bohmen.) Jahrg. I—IV, 1850—1853;
V, I—XXVI, Centralblatt, &c.; I—viii, Verhandlungen. 1854. Prag. 4to.

Wochenblatt der Land-, Forst-, und Hauswirthsehaft fiir den Biirger und Land-
mann. Herausgegeben von der K. K. patriotisch okonomischen Gesellsehaft im
Konigreiche Bohmen. Jahrg. I—IV, 1850— 1853; V, l—xxvi, 1854. Prag.

4to.

Tydennik, casopis pro polni, lesni, a domaci hospodarstwi. 1850, 1851, 1852, &
1853. W Praze. 4to.

Hospodarsk^ Noviny. V Rocnik, i—xxvi. 1854.
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Koeniglich-BcBhmische Gesellschaft der Wissenschaften.

Abhandlungen der Kcinigliclieii bohmisclica Gesellschaft der Wissenschaften.

Flinfte Folge. I—VII. Trag, 1841—1852. 4to.

Uebersicht siimmtlicher in den bisherigen Bandcn von Abhandlungen der K. bcih-

mischen Gesellschaft der "Wissenschaften vorkommendcn Aufsatze. Fiir die

Abhandlungen der K. bcihm. Gesellschaft der Wissenschaften. Frag, 1823. 8vq.

Vortriige gehalten in der oflentlichen Sitzuug der Koniglichen bijhmischen Gesell-

schaft der Wissenschaften bei ihrer ersten Jubelfeier am 1-4 September, 1836.

Prag, 1837. 8vo.

Wiirdigung der alten bohmischen Geschichtschreiber. Einc von der K. bohmischen
Gesellschaft der Wissenschaften gekrontc Preisschrift von Fkanz Palacky.
Prag, 1830. 8vo.

Berichte iiber die Versammlungen der Koniglichen bohmischen Gesellschaft der

Wissenschaften in ihren Sections-Versammlungen von 1840 und 1841. Prag,

1842. 4to.

Magnetische und Meteorologische Beobachtungen zu Prag, in Verbindung mit

mehreren Mitarbeitern ausgefiihrt und auf ciffentliche Kosten herausgegeben von
Karl Kkeil und Karl Jelinek. I—VIIT, X, 1841—1851. Prag. 4to.

{IX ivajiiing.)

Magnetische und geographische Ortsbestimmungen, im oesterreichischen Kaiser-

staate ausgefiihrt von Karl Kreil und Karl Fritsch. Jahrg. I—III, V,

1846—1851. Prag. 4to.

{Jahrg. IV is loanting)

Magnetische und geographische Ortsbestimmungen in Bohmen, ausgefiihrt in den

Jahren 1843—1845, von Karl Kreil. Prag, 1846. 4to.

Naturhistorische Verein.

Lotos, Zeitschrift fiir Naturwissenschaften herausgegeben vom Naturhistorischen

Vereine ''Lotos'' in Prag. Jahrg. I—III, 1851—1853; IV, Jan., Mai, Juli,

u. August, 1854. Prag. Svo.

{Purchased. November No. and Title-pagefor 1853 wanting)

REGENSBURG.
K. Bayerisehe Botanische Gesellschaft.

Deukschriften der Kdniglich bayerischen Botanischen Gesellschaft zu Regensburg.

III. Regensburg, 1841. 4to.

Flora, oder allgemeine botanische Zeitung; herausgegeben von der K. hager.

botanischen Gesellschaft zu Regensburg. Neue Rcihe. Jahrg. I—XI. Regens-

burg, 1843—1853. Svo.

Zoologisch-Mineralogischer Verein.

Abhandlungen des Zoologisch-Mineralogischcn Vereincs in Regensburg. 1— 111.

Regensburg, 1849—1853. 8vo.

Korrespondenz-Blatt des Zoologisch-Mineralogischcn Vereincs in Regensburg.

Jahrg. I—VIT. Regensburg, 1847—1853. 8vo.
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SCHWEEIK
Verein fur Meeklenburgische Geschichte und Alterthumskunde.

Erster Bericht iiber die dem Grossherzoglich-mecklenburgischen Antiquarium zu
Schwerin in dem Zeitraume von 1834: bis 1844 gewordenen Vermehrungen,

als Eortsetzung des Friderico-Franciscei, von Gr. C. F. LisCH. Schwerin, 1844.

8vo.

Quartalbericht des Yereins fiir Mecklenburgiscbe Geschichte und Alterthumskunde.

VIII, I, II, III; IX, I, II, III; X, I, II, III; XI, I, ii, in ; XII, I, ii, iii; XIII, i, ii,

III; XIV, I, II, III; XV, i, ii, iii; XVI, i, ii; XVII, i,ii,iii; XVIII, i; XIX, i.

1842—1852. Schwerin. 8vo.

Jahrbiicher und Jahresbericht des Vereins fiir Meeklenburgische Geschichte und
Alterthumskunde; herausgegeben von LisCH und Baktsch. Jahrg. Ill

—

XVIII. Schwerin, 1838—1853. 8vo.

{From L. Vortisch.)

Archiv des Vereins der Freunde der Naturgeschichte in Mecklenburg, i—viii.

Herausgegeben von Ernst Boll. Neubrandeburg, 1847—1854. 8vo.

{From L. Vortisch.)

STETTIN.
Entomologiseher Verein.

Entomologische Zeitung. Herausgegeben von dem Entomohgischen Verein zu Stettin.

Jahrg. I—XIV ; 1840—1853. Stettin. 8vo.

Linnea entomologica. Zeitschrift herausgegeben von dem Entomohgischen Vereine

in Stettin. I—VIII. Stettin, 1846—1858. 8vo.

STUTTGART.

Naumannia. Archiv fur die Ornithologie, vorzugsweise Europa's. Organ der

deutschen Ornithologen-Gesellschaft. Herausgegeben von Edward Baldamus.
Jahrg. II, I, 1852; III, 1853; IV, 1854. Stuttgart. 8vo.

{Purchased.)

Verein fur Vaterlaendisehe Naturkunde.

Jahreshefte des Vereins fiir vaterlandische Naturkunde in Wiirtemberg. Jahrg.

I—VI, 1850—1851 ; VII, i, ii, 1851 ; VIII, i, ii, 1852 ; IX, 1853 ; X, i, ii, 1854.

Stuttgart. 8vo.

THAEAND.
Kcenigliehe Akademie fur Forst- und Landwirthe.

Forstwirthschaftliches Jahrbuch, herausgegeben von der Koniglich Sachsischen

Ahademiefiir Forst- imd Landwirthe zu Tharand. I—VII. Dresden und Leipzig,

1842—1851. 8vo.

Jahrbuch der Konigl. Sachs. Akademie fiir Forst- und Landwirthe zu Tharand.

Herausgegeben von den akademischen Lehrern: Freih. v. Berg, A. Gotta, Dr.

H. Krutzsch, Peessler, Dr. Schober, Dr. Stein, und Dr. A. Stockhaedt.

Des Forstwirthschaftlichen Jahrbuches achter Band. Neue Folge. I. Leipzig,

1852. 8vo.
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VIENNA.
Naturwissenschaftliclie AbKandlungcn, gcsammelt uad durcli Subscription heraus-

gcgcbeu voa Wilhklm IIaidingek. I—IV. Wieu, 1847—1851. dto.

Berichte liber die Mittheilungen von Freundcn der Naturwisscnschaften in Wicn;

gcsammelt und herausgegcbcn von AVilhelm IIaidingek. I—VII, 1816—

1850. Wicn, 1817—1851. 8vo.

Kaiserliche Akademie der Wissenschaften.

Denkscbriftcn der Kaiserliclien Akademie der Wissenschaften. Philosophisch-

historische Classe. II—V. Wien, 1851—1851. Folio & 4to.

Denkscbriften der Kaiserlichen Akademie der Wissenschaften. Mathematisch-

naturwissenschaftliche Classe. I—IV. Folio. V—VII. 4to. Wieu, 1850

—1854.

Sitzungsberichte der Mathematisch-naturwissenschaftlichen Classe der Kaiserlichen

Akademie der Wissenschaften. IV—XI; XII, i, ii, in, IV. Wien, 1850—

1854. 8vo.

Sitzungsberichte der Philosophischhistorischen Classe der Kaiserlichen Aka-

demie der Wissenschaften. VI—XI; XII, i, ii, in, iv. Wien, 1851—1854.

8vo.

Fontes Eerum Austriacarum. Oesterreichische Geschichts-quellen. Zwcite Ab-

theilung. Diplomataria et Acta. V, VI, VII. AVien, 1852 & 1853. 8vo.

Archiv fiir Kunde osterreichischer Geschichts-quellen. VI—XII. Wien, 1851

—

1854.

{2d pari of Vol. IX wanting.)

Notizenblatt Beilage zum Archiv fur Kunde osterreichischer Geschichts-quellen:

Herausgegeben von der Historischen Commisshn der Kaiserlichen Akademie der

Wissenscliafteii in Wien. Jahrg. II, 1852; III, III—X5IV, 1853; IV, 1854.

Wien. 8vo.

Annalen des Wiener Museums der Naturgeschichte. I, ii, 1836; II, I, 1839.

Wien. 4to.

{Purchased)

K. K. Geologische Reichsanstalt.

Jahrbuch der Kaiserlich-koniglichen geologischen Eeichsanstalt. Jahrg. I—IV,

1850—1853 ; V, i, 1854. Wien. E. 8vo.

Beilage zu dem Jahrb. der K. K. geolog. Eeichstanstalt. Uebersicht der Eesultato

mineralogischer Forschungen in den Jahren 1844—1849 (1853).

Uebersicht, &c., in den Jahren 1850 & 1851 (1853).

" im Jahre 1852 (1854). Wien. 4to.

Abhandlungen der K. K. Geologischen Eeichsanstalt. I, 1852. Wien. 4to.

Die fossilen MoUueken des Tertiar-Beckens von Wien.

Die Tertiiirflora von Earing in Tyrol, von G. Ettinghausen.
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VIENNA.
K. K. Hof- u. Staatsdruckerei.

Album der K. K. Hof- und Staats-Druclcerei in Wien. I—IV. Wien, 1851.

Folio.

Zoologisch-botanischer Verein.

Verhandlungen des Zoologisch-botaniscliea Vereins in Wien. I, II. Wien, 1851

&1852. 8vo.

WEIMAE.

Tagsberichte iiber die Fortschritte der Natur- und Heilkunde ; erstattet von Dr.

Egbert Froeiep. Weimar. 8vo.

Geographic und Ethnologie. 1852.

Mineralogie und Geologie. 1852.

Physik und Chemie. 1852.

Botanik. 1852.

Anatomie und Physiologie. I, II. 1852.

Zoologie und Palaeontologie. I, II, III. 1850 & 1852.

Staatsarzneikunde und Medicinische Statistik. 1852.

Psychiatrie, bearbeitet von J. F. H. Albers. 1852.

Hygiene und Pbarmakologie, von Dr. C. Ph. Falck. 1852.

Nerven und Geisteskrankheiten. 1852.

Geburtsliiilfe und Kinderkrankheiten. 1852.

Medicinisclie Klinik. I, II. 1851 & 1852.

Chirurgische Klinik. I, II. 1851 & 1852.

{Purchased^

WIESBADEN.
Verein fur Naturkunde.

Jabrbiicher des Vereins fiir Naturkunde im Herzogthum Nassau. I—IX. Wies-

baden, 1844-53. 8vo.

WUEZBUKG.
Fhysikalisch-medicinische Gesellschaft.

Verhandlungen der Physikalisch-medicinischen Gesellschaft in Wiirzburg. I—III

;

IV, I u. III. Erlangen und Wiirzburg, 1850—1852. 8vo.

Berichte von der Kdniglichen zootomischea Anstalt zu Wiirzburg. Zweiter

Bericht fiir das Schuljahr 1847-48. Leipzig, 1849. 4to.
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SWITZERLAND

AUgemeine Schweizerisohe Gesellsehaft fur die Gesammten Naturwissen-
schaften.

Neue Denkscbriften der allgemeinen Scliweizerisclicn Gesellsehaft fiir die ge-

sammten Naturwissenschaften. I—XIII. (Nouvcaux Mdmoires do la Soci(;t^

lielvetique des Sciences Naturelles.) Neucliatel & Zurich, 1837—1853. 4to.

Actes de la Socidtci hclvdtique des Sciences Naturelles. (Verhandlungen der

Schweizerischen naturforschenden Gesellsehaft.) Session XXX—XXXVIII.
1845—1853. Bvo.

Die wichtigsten Momente aus der Geschichte der drei crsten Jahrzehende der

Schweizerischen naturforschenden Gesellsehaft. (Coup d'ceil historique sur les 32

premieres ann(ies d'existence de la Soci^td helvdtique des Sciences Naturelles.)

Ziirich, 1848. 8vo.

Verzeichniss der Mitglieder der allgemeinen Schweizerischen Gesellsehaft fiir die

gesammten Naturwissenschaften. (Catalogue des Membres de la Socidtd helve-

tique des Sciences Naturelles.) Ziirich, 1852. 8vo.

BASEL.
Naturforschende Gesellsehaft.

Bericht iiber die Verhandlungen der Naturforschenden Gesellsehaft in Basel vom
August, 1834—Juni, 1848. I—VIII, 1835-49 ; X, 1852. Basel. 8vo.

{I^ wmiling.)

Verhandlungen der naturforschenden Gesellsehaft in Basel. Erstes Ileft. Basel,

1854. 8vo.

BERN.
Naturforsehende Gesellsehaft.

Mittheilungen der Naturforschenden Gesellsehaft in Bern aus dem Jahre 1843

—

1853 ; 1854, cccx—cccxiii. Bern, 1843—1853. 8vo.

GENEVE.
Societe de Physique et d'Histoire Naturelle de Geneve.

Memoires de la Soci(;te de Physique et d'Histoire Naturelle de Geneve. I—XIII.

Geneve & Paris, 1821—1854. 4to.

NEUCHATEL.
Societe des Sciences Naturelles.

Memoires de la Societe des Sciences Naturelles de Neuchatel. I—III. Neuchatel,

1836—1846. 4to.
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NEUCHATEL.
Societe des Sciences Naturelles.— Continued.

Bulletiu de la Soci(^t^ des Sciences Naturelles de Neuchatel. I, II. Neucliatel,

1844—1847. 8to.

ZUEICH.
Gesellschaft fur vaterlaendische Alterthumer in Zurich.

Mittheilungen der antiquarischen Gesellsctiaft in Zurich. V; YI; VII, I—V; VIII,
I—III; IX, I. Zurich, 1849—1853. 4to.

Natuxforschende Gesellschaft in Zurich.

Meteorologische Beobachtungen angestellt auf Veranstaltung der Naturforschenden
Gesellschaft in Ziirich. Zurich, 1837—1845. 4to.

Denkschrift zur Feier des hundertjahrigen Stiftungsfestes der ISTaturforschenden

Gesellschaft in Ziirich am 30 November, 1846. Ziirich. 4to.

Mittheilungen der ISTaturforschenden Gesellschaft in Ziirich. I—VII. Ziirich,

1847—1853. 8vo.

BELGIUM.

BEUXELLES.
Academic Royale des Sciences, des Lettres et des Beaux-Arts.

Nouveaux M^moires de I'Acaddmie royale des Sciences et Belles-Lettres de
Bruxelles. XVII. Bruxelles, 1844. 4to.

M^moires de I'Acad^mie royale des Sciences, des Lettres et des Beaux-Arts de
Belgique. XXII—XXVI. Bruxelles, 1850—1851. 4to.

Memoires couronnfe et M^moires des Savants Strangers, publics par I'Acad^mie
royale des Sciences et Belles-Lettres de Bruxelles. XVI, 1843 ; XVIII, 1844
& 1845. Bruxelles, 1844 & 1845. 4to.

Memoires couronnes et Mdmoires des Savants Strangers, publics par rAcad(^mie
royale des Sciences, des Lettres et des Beaux-Arts de Belgique. XXII—XXIV,
1846—1851. Bruxelles, 1848—1852. 4to.

Academic royale des Sciences, des Lettres et des Beaux-Arts de Belgique. Arretfe
royaux concernant sa reorganisation. Bruxelles, 1845. 8vo.

Bulletins de I'Acad^mie royale des Sciences, des Lettres et des Beaux-Arts de
Belgique. XV, i, ii, 1848; XVI,-I, II, 1849 ; XVII, I, II, 1850; XVIII, i, II,

1851 ; XIX, I, II, 1852. Bruxelles. 8vo.

Annuaire de I'Acad^mie royale des Sciences, des Lettres et des Beaux-Arts de
Belgique. Ann^e XIV—XIX. Bruxelles, 1848—1853. 8vo.

Mdmoires couronnes et Memoires des Savants Strangers, publics par I'Academie

royale des Sciences, des Lettres et des Beaux-Arts de Belgique. Collection in

8vo. V, I. Bruxelles, 1852. 8vo.
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BEUXELLES.
Bibliotheque Royale de Belgique.

{Chiejbj Government ])ublicalions.)

Statistique de la Belgique. Agriculture. R(5censement g^n^ral (15 Octobrc 1846).

Publid par le ministre de I'lnkTicur. I (Provinces d'Anvers et de Brabant);

II (Provinces des deux Flandres); III (Provinces de Ilainaut et de Li^ge); IV

(Provinces de Limbourg, de Luxembourg, et de Namur). Resumes par arron-

dissement et par Province. Bruxelles, 1850. ito.

Statistique de la Belgique. Mines, usines mineralurgiques, macliines a vapeur.

Ann&s 1839 a, 1844. Compte-rendu public par lo ministre des Travaux publics.

Bruxelles, 1846. 4to.

Statistique de la Belgique. Population. Rdcensement gCndral. (15 Octobrc

1846). Publid par le ministre de I'lntdrieur. Bruxelles, 1849. 4to.

Statistique de la Belgique. Industrie. R^fcensement g(<n<;ral. (15 Octobrc 1846).

Public par le ministre de I'lntt-rieur. Bruxelles, 1851. 4to.

Statistique de la Belgique. Population. Mouvement dc r<;tat civil pendant l'ann<fe

1845. Public par le ministre de I'lntc-rieur. Bruxelles, 1846. 4to.

Statistique de la Belgique. Population. Mouvement de r<;tat civil pendant l'ann(;c

1846. Publid par le ministre de I'lnterieur. Bruxelles, 1848. 4to.

Statistique de la Belgique. Population. Mouvement de I'c^tat civil pendant I'annde

1847. Public par le ministre de rint(Jrieur. Bruxelles, 1848. 4to.

Statistique de la Belgique. Population. Mouvement de I'dtat civil pendant rann<?c

1848. Publi<; par le ministre de rint(5rieur. Bruxelles, 1849. 4to.

Statistique de la Belgique. Population. Mouvement de r<;tat civil pendant ranuee

1849. Publi(5 par le ministre de I'lnterieur. Bruxelles, 1850. 4to.

Statistique de la Belgique. Population. Mouvement de r(?tat civil pendant l'ann<;e

1850. Public par le ministre de I'lnterieur. Bruxelles, 1851. 4to.

Inventaire des archives des cliambres des comptes, pr^cddd d'une notice historique

sur ces anciennes institutions. I, 1837 ; II, 1845. Bruxelles. 4to.

Inventaires des cartes et plans, manuscrits et gravds, qui sont conserves aux

archives gdn^rales du royaume. Bruxelles, 1848. 4to.

Pdage des routes ou taxe des barriSres. Charabre des reprc^scntants. Session

1837—1838. Bruxelles. 8vo.

Essai sur la statistique gdn<$rale de la Belgique, compos(5sur des documents publics

et particuliers par Zavier Heuschlixg, et public par Ph. Vandermadcn.

Deuxi^me Edition. Bruxelles, 1841. 8vo.

Rapports du Jury, et documents de I'exposition de I'industrie Beige en 1841.

Bruxelles, 1842. 8vo.

£tat de rinstruction primaire en Belgique. Rapport decenual prdsentd aux

chambres l<^gislatives, le 28 Janvier 1842. Par M. le ministre de rintdneur.

Pr^c6dd d'un expose de la legislation antcrieur a 1830 et suivi du texte des lois,

arretds et circulaires de 1814 a 1840. Bruxelles, 1842. 8vo.

La Meuse. Etudes faites par ordre du gouvernement Beige. I. Rapport du 23

D(<cembre 1839. II, III. Rapports des 28 Juin et 10 Decembrc 1840. (Pour

le rapport No. 1, voir le No. 90 de la session de 1839—1840). IV. Rapport du
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80 Octobre 1841. (Pour les rapports ISTos. 1, 2 et 3, voir le No. 90 de la session

de 1839—1840, et le No. 68 de la session de 1840—1841.) Bruxelles, 1840—
1842. 8vo.

Canalisation de I'Escaut et de la Lys. Projet de loi pr&ent6 le 27 DecembreJ827,
precede d'un rapport du ministre des Travaux publics, et suivi du m^moire de

I'inspecteur, auteur du projet, et de pieces justificatives. Bruxelles. Chambre
des Eepresentants. Seance du 27 D&embre 1887. 8yo.

Canal de Charleroy. Eachat de la Concession. Eapport pr^sent^ a la cbambre
des Eepresentants par M. le ministre des Travaux publics, le 20 Mars 1839,

suivi de pieces justificatives et d'un plan. Bruxelles, 1839. 8vo.

Des voies navigables en Belgique. Considerations Mstoriques suivies de proposi-

tions diverses ayant pour objet I'am^lioration et I'extension de la navigation.

Ouvrage redigd par ordre du D(^partement des Travaux publics. Bruxelles,

1842. 8vo.

La Navigation de la Belgique vers Paris. Etudes faites pour effectuer en Belgique

la junction des bassins de la Meuse et de I'Escaut, par un canal de Mons h la

Sambre. Eapport present^ aux chambres legislatives, le 24 F6vrier 1840, par

M. le ministre des Travaux publics. Avec une carte. Bruxelles, 1840. 8vo.

Cliemin de fer. Ligne du Hainaut. Enqu^te. 1°. Etudes des ing^nieurs. 2°.

Petitions et reclamations. 8°. Travail de la commission d'enqu^te. Bruxelles,

1837. 8vo.

Chemin de fer. Embrancliement du Limbourg. Eapports. Bruxelles, 1888. 8vo.

Cliemin de fer. Eapport pr&ent^ aux chambres legislatives le 14 E^vrier 1841,

par M. le ministre des Travaux publics. Bruxelles, 1841. 8vo.

Cliemin de fer. Compte rendu des op&ations effectudes jusqu'au 81 D&embre
1841. Eapport prdsentd aux chambres legislatives, le 2 Juin 1842, par le

ministre des Travaux publics. Bruxelles, 1842. 8vo.

Chemin de fer. Compte rendu des operations effectuees jusqu'au 81 Decembre
1842. Eapport presente aux chambres legislatives, le 12 Avril 1848, par le

ministre des Travaux publics. Bruxelles, 1843. 8vo.

Chemin de fer, de I'entre-Sambre-et-Meuse. Etudes et convention provisoire pour

la construction et I'exploitation de la ligne et de ses embranchements, par voie

de concession de phages et de garantie d'un minimum d'int^r^t. Bruxelles,

^ 1844. 8vo.

Chemin de fer. Compte rendu des operations de I'exercise 1844. Eapport aux
chambres legislatives, le 19 Fevrier 1845, par le ministre des Travaux publics.

Bruxelles, 1845. 8vo.

Chemin de fer. Compte rendu des operations de I'exercise 1845. Eapport pre-

seute aux chambres legislatives, par le ministre des Travaux publics. Session

1845—1846. Bruxelles, 1846. 8vo.

Chemin de fer direct de Bruxelles vers Gand, par Alost, en communication avec

les stations diverses de la capitale. Memoire ^ I'appui du projet et considera-

tions generales sur I'influence qu'exerce la longueur du parcours, a I'egard des

mouvements de voyageurs. Bruxelles, 1846. 8vo.
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Chcmin de fer. Compte rendu des operations de rcxerclse 1847. Eapport prc'-

sentc aux chambres legislatives par le ministre des Travaux publics, le G Avril

1848. Bruxelles, 1848. 8vo.

Cbemin do fer. Compte rendu des operations de I'exercise 1848. Eapport pn;-

sente aux chambres legislatives par M. le niinistre des Travaux publics. Sessiou

1848—1849. Bruxelles, 1849. 8vo.

Societe des gens de Lettres beiges. DeuxiSme anniversairo de la fondation dc la

Societc. Seance publique du 11 Novcmbrc 1849. Compte rendu. Bruxelles,

1849. 8vo.

{From Baron Jule.i de St. Oenois.)

Observatoire Royal.

Annales de rObservatoire royal de Bruxelles, publiees aux frais de I'Etat, par le

Directeur A. QuETKLET. IV—VII; Vni,i,ll; IX. Bruxelles, 1845—1852. 4to.

GAND.
Universite de Gand.

Annales des Universites de Belgiqucs ou recueil contenant les lois, arretes ct

rcglements relatifs a I'enseignement superieur, les mcmoires couronm's aux

concours universitaires, et d'autres documents academiques. Annue II—IX;

1843—1850. Bruxelles, 1844—1852. 8vo.

[The first year is wanting^ *

Compte de I'administration de la Justice civile en Belgique pendans les annees

judiciaires 1839-40, 1840-41, 1841-42, et 1842-43. Presents au Eoi par le

ministre de la Justice. Bruxelles, 1845. 4to.

Kunst en Letterblad uitgegeven door F. A. Snaellekt. Gent, 1840—1843. 4to.

Annales Academice Gandavensis. MDCCCXXVII—MDCCCXXVIH. Gandavi,

1831. 4to.

LIEGE.
Societe Royale des Sciences de Liege.

Memoires de la Societe royale des Sciences de Liege. I—IX. Liege, 1843

—

1854. 8vo.

LOUVAIN.
Universite Catholique.

Annuaire de rUniversito Catholique de Louvain. Annee IV, 1840; VIII, 1844;

IX, 1845; X, 1846; XI, 1847; XII, 1848; XV, 1851; XVI, 1852; XVHI,

1854. Louvain. 12mo.

Soci(?t^ Litt^raire de 1' Universite Catholique de Louvain. Cboix de Memoires

I—V. Louvain, 1841—1850. 8vo.















SMrTHSONIAN INSTrTUTION LIBRARIES

3 9088 01421 0157

!>'i

? ^t

H


