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HAVING thus. followed back the chain by the light of his- 

tory and tradition, we turn next to the evidencederived from 
the mounds. 

FIG. 1. 

Although it cannot be stated positively that no tribe ex- 
cept the Cherokees occupied this Appalachian region between 
1540 and 1690, st111 the evidence and indications leading to 
that conclusion are so strong as to justify us in assuming 
that it is correct. I t  is possible that clans or small parties 
from other tribes may have taken up their abode temporarily 

One of the ancient burial-places in Caldwell County, 
N.C., explored by the agents of the United States Bureau of 
Ethnology, is described as being a burial-pit in the form of 
a triangle, the two long sides 48 feet each, and the southern 
base 32 feet, in which the bodies and accompanying articles 
were deposited and then covered over, but not so as to raise 
any distinct mound above the natural surface of the ground, 
or, if  so, it had settled to the level OF the latter. The depth 
of the original excavation, the sides of which could be dis- 
tinctly traced, varied from two and a half to three feet. In 
this pit were twenty-seven skeletons arranged as follows: 
nine lying horizontally on their backs on the bottom of the 
pit, with nothing over them except the dirt (these were 
buried separately); four were in a sitting posture, and over 
each a small beehive-shaped vault of cobblestones ; four 
buried two and two in vaults, but lying horizontally at  full 
length; and tell or more in one group, which, from their 
arrangement in regard to each other, the explorers believed 
must have been interred. a t  one time, the skeleton of the 
principal personage of the group resting horizontally on his 
face on the bottom of the pit. Under the head of this skele- 
ton was a large engraved shell gorget shown in the figure 
(Fig. 1). Aroand the neck were a number of large-sized 
shell beads, probably the remains of a necklace; at  the sides 
of the head, near the ears, five elongate copper beads, or 
rather small cylinders, varying in length from one and a 
half to four inches, part of the leather thong on which the 
smaller ones were strung yet remaining in them. These 
beads were made of thin copper cut into strips, and then 
rolled up so as to bring the edges together on one side in a 

with these mountain Indians; but, so far as history informs straight line. The plate out of which they were made was 
us and the remains indicate, a single instance of the kind tw smooth and even as though it had been rolled. Under 
only is known. It is therefore a fair presumption that such the breast of the same skeleton was also a piece of copper. 
mounds or other works of this area, not constructed by the The arms were partially extended, the hands resting about a 
whites, which indicate contact with European civilization. if foot from the head. About each wrist were the remains of 
there be any, are to be attributed to the Cherokees. a bracelet composed of alternate beads of copper and shell. 

1 Continued from Scienoo of ~ e y  10, p. 800. At his right hand were four iron specimens much corroded, 



SCIENCE. 
but sufficiently distinct to indicate their form and use. One 
of these was in the form of a thin celt; another, about five 
inches long, is apparently part of the blade of a long slender 
cutting or thrusting implement of some kind, as a sword, 
dagger, or knife (shown in Fig, 2); another is part of a 
round awl-shaped implement, a small part of the bone han- 
dle in which it was fixed yet remaining attached to it. A 
careful analysis of the iron of these implements has been 
made by Professor Clark of the United States Geological 
Survey, who decides that it is not meteoric. Under the left 
hand of the same skeleton was another engraved shell, the 
concave side upward, and filled with shell beads of various 
sizes. 

Around and over the skeleton of this chief personage, with 
their heads near his, were nine other skeletons. Under the 
heads of two of these were two engraved shells. Scattered 
over and between the skeletons of this group were numerous 
polished celts, discoidal stones, copper arrow-points, piates 
of mica, lumps of paint, etc. 

That these iron articles cannot be attributed to an  intru- 
sive burial is evident from the preceding description. They 
were found a t  the bottom of the pit, which had been dug be- 
fore depositing the bodies. With them were engraved 
shells, polished celts, and other relics of this character, and 
all were deposited with the principal personage who had 
been buried in the mound. There were, in fact, no indica- 
tions whatever of intrusive burials here. 

As it is conceded that neither the Indians nor the moi-e 
civilized tribes of Mexico and Central America mere ac- 
quainted with the art of nianufacturing iron, the presence of 
these iron articles in the mound indicates contact with the 
civilization of the Old World. Moreover, a careful exami- 
nation of the copper cylinders will probably satisfy any one 
that the plate of which they were made had been rolled or 
regularly hammered by other than stone implements, and 
that the strips had been cut into proper shape with some hard 
metallic instrument. I t  is reasonable, therefore, to conclude 
that this burial-pit was dug, and the bodies deposited, subse- 
quent to the discovery of America by Columbus, and in all 
probability after the date of De Soto's expedition. As the 
Cherokees alone inhabited this particular section from the 
time of De Soto's expedition until it was settled by the 
whites, it is more than probable that the burials were made 
by them. 

This is an important step in the attempt to trace backward 
the history of this tribe, as it is seemingly the link which 
crosses the border-line between the historic and prehistoric 
eras. I t  should therefore be well sustained by other data 
before being used as a basis for further advance; but this is 
not wanting. 

On the same farm as the preceding was another burial- 
place, also explored by the agents of the Bureau of Etlmol- 
ogy, of which an  account is given in the "Fifth Annual 
Report." In this case we have a true mound, although of 
comparatively little height. This was almost a true circle in 
outline, thirty-eight feet in diameter, but not more than a 
foot and a half in height above the natural surface of the 
ground. Thorough excavation, however, revealed the fact 
that the builders of the mound had first dug a circular pit of 
the same diameter, with perpendicular margin, to the depth 
of three feet. on the bottom of which they deposited their 

[VOL. XV. NO. 382 

dead, some in little stone vaults and some without any stone 
enclosure, and covered them over with earth, raising the 
mound above the pit. 

A plan of the pit, showing the stone vaults and skeletons 
after the removal of the dirt, is given in Fig. 3. The bee- 
hive-shaped vaults were built of wate~worn bowlders, with 
merely sufficient clay to hold them in place. 

No. 1 indicates it stone vault standing exactly in  the cen- 
tre of the pit. I n  this case a small circular hole a little over 
three feet in diameter. and extending down three feet below 
the bottom of the pit, had been dug, the body or skeleton 
placed perpendicularly upon its feet, and a wall built up 
around it, converging, after a height of four feet was reached, 
so as to be covered at  the top by a single soapstone slab of 
moderate size. On the top of the head of the skeleton, and 
immediately under the capstone, were several plates of silver 
mica, which had evidently been cut with some rude imple- 
ment. Although the bones were much decayed, yet they 
were retained in a n  upright position by the dirt which filled 

FIG. 3. 

the vault,--an indication that the flesh had been removed 
before burial, and earth packed around the skeleton as the 
vault was built up. 

Nos. 2, 3, 4, 5, 6, 7,8, 9, and 10 are small vaults, each cov- 
ering a skeleton placed in a sitting or squatting posture on 
the bottom of tlle pit. Nos. 11, 12, and 13 are uncovered 
skeletons in a squatting post~lre. Nos. 14 and 15 are uncov- 
ered skeletons lying horizontally on the bottom of the pit. 
No. 16 is an unenclosed squatting skeleton of unusually large 
size: A, a quantity of black paint in lumps ; and B, a cubi- 
cal mass of water-worn bowlders built up solidly and regu- 
larly, twenty-four inches long, eighteen inches wide, and 
eighteen inches high, but with no bones, specimens 
of art, coals, ashes, or indications of fire on or about it. 
Many of the stones of the little vaults and the earth imme- 
diately around them, on the contrary, bore unmistakable 
evidences of tire; in fact, the heat in some cases had been so 
intense as to leave its mark on the bones of the enclosed 
skeletons,-another indication that the flesh bad been re- 
moved before burial. 

The only relic found deserving notice here was a soap- 
stone pipe near the mouth of No. 16. 
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The proximity of this mound to the Triangle, the occur- 

rence of the pit, and the similarity in the modes of burial, 
are sufficient to justify us in attributing them to one and the 
same people. Two hundred yards east of the Triangle was 
another low mound, covering a circular pit similar to that 
described. I n  this were twenty-five skeletons and one stone 
heap. Some of the skeletons were in a sitting posture, cov- 
ered with stone vaults, others unenclosed. Some were 
stretched horizontally on the bottom of the pit, unenclosed. 
Four of the latter were lying together, with large stones 
resting on their legs below the knees. 

In a different part of the same county, another similar. 
circular burial pit was explored, in which, besides the scpa- 
rate sitting and horizontal skeletons, there was a kind of 
communal grave similar to that in the Triangle. As there 
can be no reasonable doubt that all these are the burial- 
places of one tribe, and there are no indications of intrusive 
burials, it is legitim~te to consider them together, and to 
draw inferences in regard to the custon~s of the authors from 
what is found in either. 

Referring to the account given in the "E'ifth Annual Re- 
port of the Gureau of Ethnology," it is seen that the following 
articles were found buried with the skeletons of the last- 
mentioned pit alone: one stone axe; forty-three polished 
celts; nine vessels of clay, including four pots and two food- 
cups, the handle of one reprwenting an owl's bead, ancl that 
of the other an eagle's head ; thirty-two arrow-beads; twetl ty 
soapstone pipes, mostly uninjured; twelve discoidai stones; 
ten rubbing-stones; one broke11 soapstone vessel; six en- 
graved shells, sume of the designs on them like that shown 
in Fig. 4; fonr shell goqets; one sea-shell (Busycon peg-ver- 
sum) entire, and two or three broken ones; five very large 
copper beads; a lot of sl~ell fragments, some of t11et.r~ e n  
graved: a few rude shell pins rnade from the columellm of 
sea-univalves; shell beads and a few small copper beads 

I t  is evident, from the mode of burial and the articles 
found, that these works cannot be attributed to white men 
of post-Columbian times. Carl they be attributed to the 
Indians fonnd inhabiting this region at the time of the ad- 
vent of the whites? If the evidence justifies this conclusion, 
we may then attribute thein without hesitancy to the Chero- 
kees. 

Lawson. who travelled through North Carolina iu 1700, 
states that "the Indians oftentimes make of a certain large 
sea-shell a xort of gorge, which they webr about their neck 
in a string, so it hangs on their collar, whereon is sometimes 
engraven a cross or some odd sort of fipire which comesnext 
in their fancy." Beverly, in  his "History of Virginia,'' 
evidently alluding to the same customs. says, "Of this shell 
[the conch] they also make round tablets of about four inches 
in  diameter, which they polish as smooth as the other, and 
sometimes they etch or grave thereon circles, stars, a half- 
moon, or any other figure suitable to their fancy." Adair 
states, in his "History of the American Indians," that the 
priest wears a breastplate made of a white conch-sllell, with 
two holes bored in the middle of it, through which he puts 
the ends of an  otter-skin strap, and fastensa buck-horn white 
button to the outside of each. 

Here, then, is evidence of a custom among the Ilidians 
precisely similar to that which prevailed among the mound- 
builders of the region to which reference has been made. 

Nor does the comparison stop with the general resemblance 
in oustoms; for among the shells found in the burial- 
mounds mentioned was one with a cross engraved upon it, 
and on others were engraved figures that might be readily 
taken for stars and half-moons (Fig. 4). Moreover, while 
some are "engraved," others are "smooth," without any de- 
vices upon them; and all arc! pierced with holes for inserting 
strings by which to hang them about the neck. They are 
usually made from Busycon perversum, which is designated 
in cotnmon parlance a "conch." 

That shelIs of this kind, bearipg precisely similar engraved 
designs, were in use among the veritable mound-builders, is 
proven by the fact that they have been found in mounds 
of some of the most important groups of Georgia, Ten- 
nessee, and elsewhere. This fact is sufficient of itself to 
show that the North Carolina burial-places alluded to belong 
to the mound-building age. If these shell ornaments are the 
work of Indians, as appears from the statements of the 
above-named writers, they must have been used by the 
Cherolrees, and buried with their dead. 

FIG. 4. 

The author above quoted says that at the. fall of the leaf 
the Indians gather hiclrory-nuts, "which they pol~nci with a 
round stone, upon a stone, thick and hollowed for the pur- 
pose." Quite a numbar of precisely such stones as here 
mentioned. "thick and hollowed" a t  the ends, were found in 
the mounds of Caldwell County, N.C. All who examined 
them ascribed them without hesitancy to the use mentioned 
by Adair. 

Another fact not mentioned in the preceding description 
of these mounds and burial-places is that in one,-the circu- 
lar pit,-mixed with those having heads of the ordinary 
form, were some eight or ten skeletons with heads of elon- 
gate form, due to ar~ificial pressure. 

This furnishes strong evidence that the people who buried 
here were Indians. T t  is true, it was not a custom of the 
Cherokees to compress the head, but it was of their neigh- 
bors and hereditary foes, the Catawbas As this is the only 
instance of skulls of that form being found in the mounds 
of this section, it is possible they were captives from that 
tribe; but why buried here, unless they had been adopted by 
the Cherokees, is a question difficult to answer. 

In  the mounds and burial-places mentioned were also found 
a large number of nicely carved soapstone pipes, usually 
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with the stem made in connection with the bowl, though 
some of them are without this addition, consisting only of 
the bowl, with a hole for the insertion of a cane or wooden 
stem. 

By turning to Adair's "History of the American Tndians," 
we find this statement: "They [the Indians] make beautiful 
stone pipes, and the Cherokees the best of any of the In- 
dians, for their mountainous country contains many differ 
ent sorts and colors of soils proper for such uses. They 
easily form them with their tomahawks, and afterwards fin- 

FIG. 5. 

ish them in any desired form with their knives; the pipes 
being of a very soft quality till they are smoked with, and 
used with the fire, when they become quite hard. They are 
often a full span long, and the bowls are about half as long 
again as those of our English pipes. The fore-part of each 
commonly runs out with a sharp peak two or three fingers 
broad and a quarter of an  inch thick." 

Not only were pipes made of soapstone found with the 
stem carved in connection with them, as indicated in the 
abovequotation, but two or three were obtained of precisely the 
form mentioned by Adair, with the fore-part running out in 
front of the bowl; and others of the same form have been 
found in West Virginia, Ohio, and elsewhere. Some of the 
forms, including one from a mound in Sullivan County, 
East Tenn., are shown in Figs. 5 and 6. As will be seen, 
one of these, of which numerous examples were found, has 
a very modern appearance,-a form which was first adopted 
in England in the time of Queen Elizabeth. I t  may be re- 
marked, in passing, that the mound in Sullivan County, 
Tenn. (shown in  Fig. 37, "Fifth Annnal Report of the Bu- 
reau of Ethnology"), belongs to the same type as that of 
Czldwell County, N.C. Here, however, instead of a pit, a 
circular wall some three or four feet high is built on the 
natural surface of the ground, and the bodies or skeletons 
are seated in regular order on this natural surface, after 
charcoal and ashes have been strewn over it, and over each 
a little vault built. 

Haywood, in his "Natural and Aboriginal History of 
Tenne~see," says, "Mr. Brown, a Scotchman, came iuto the 
Cherokee nation in the year 1761, and settled on the Hia- 
wassee River or near it. He saw on the Hiawassee and Ten- 
nessee the remains of old forts, about which were axes, guns, 
hoes, and other metallic utensils. The Indians at  that time 
told him that the French had formerly been there and built 
these forts." 

During the year 1883 one of the assistants of the Bureau 
of Ethnology explored this particular section which Hay- 
wood refers to. An overflow and a change in the channel 
of the river brought to light the remains of old habitations 
and numerous relics of the people who formerly dwelt there. 
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Moreover, this was in the precise locality where tradition 
and the statement of the Cherokees located a Cherokee town. 
Digging-was resorted to in order to complete the exposure 
which the water had begun. The only object in view in re- 
ferring to this exploration is to note some of the articles 
found: ten discoidal stones precisely like those from the 
mounds of Caldwell County. N.C. ; nine strings of glass 
beads; a number of shell beads exactly like those from the 
mounds; a number of flint arrow-points; one soapstone 
pipe; some pieces of smooth sheet copper; three conical 
copper ear pendants precisely of the pattern of some found 
in one of the Carolina mounds; three buttons of modern type; 
one small brass gouge; fragments of iron articles belonging 
to a bridle; one bronze sleigh-bell; one stone awl or drill ; 
fragments of a soapstone pot; one soapstone gorget; several 
polished stone celts similar to those found in the Carolina 
mounds; grooved stone axes ; a piece of sheet lead. 

This admixture of articles of civilized and savage life con- 
firms the statement made by Haywood, at  least so far as re- 
gards the early presence of white people in this section. It 
follows, from what has been presented, that the Indians liv- 
ing here after the appearance of the whites must have been 
Cherokees; and the fact that the implements and ornaments 
of aboriginal manufacture found here are throughout pre- 
cisely like those obtained from the mounds mentioned, af- 
fords a very strong proof that the latter are to be attributed 
to,the same people. 

Additional and perhaps stronger evidence, if stronger is 
needed, that the people of this tribe were the authors of most 
of the ancient works in western North Carolina and East 
Tennessee, is to be found in certain discoveries made by the 
Bureau assistants in Monroe County, Tenn. 

A careful exploration of the valley of the Little Tennes- 
see River from the point where it leaves the mountain to its 
confluence with the Holston was made, and the various 
mound groups located and carefully surveyed. 

FIG. 6. 

Here, on the exact sites of the "Over-hill towns," as shown 
by Henry Timberlake's map of 1765, using the map of the 
same region by the Geological Survey as a means of com- 
parison, were found mound groups; not in a general sense 
only, but in the order given and at  the points indicated, a 
group for each town, and in the only spots the valley, for 
this distance, affords. Commencing with the large island 
immediately below the mouth of Tellico River at  the west 
end of Timberlake's map, we see the town of Mialoqua, part- 
ly  on the island, and partly on the south bank. Referring 
to the Bureau map, which wiil appear in the general report 
of mound explorations, we see that the mounds are also 
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partly on the island, and partly on the south bank. On the 
latter map. group No. 2 correspBnds with "Toskegee" of 
Timberlake's map; No. 3, with "Tommotley ;" No. 4. with 
d <Toqua;" No. 5, with "Tennessee;" No. 6, with "Chote;" 
No. 7 , with "Xettacoo;" No. 8, with "Half-way Town;" No. 
9, with "Chilhowey;" and No. 10, with "Tellassee." Such 
remarkable coincidence cannot be attributed to mere chance. 
Tliere is also the additional fact that the evidences of village 
sites which must have been left by the Cherokee towns were 
foulid only about the groups, though careful search was 
made by the Bureau agents along the valley. 

As these mounds, when explored, yielded precisely the kind 
of ornaments and implements usecl by the Cherokees, i t  is 
reasonable to believe they built them. 

Ramsey also gives a map of the Cherokee towns in his 
-'Annals of Tennessee;" but his list, although corresponding, 
so far as it goes, with the order given by Timberlake, evi- 
dently refers to a date corresponding with the close of their 
occupancy of this section. Bartram gives a more conlplete 
list. This includes some towns on the Holston (his "Chero- 
kee") River and some on the Tellico Plains, the localities 
corresponding with mound groups discovered by the Bureau 
agents. For example: some three or four groups are in the 
region of the Tellico Plains, and five or six on the Little 
Tennessee below Fort Loudon, and on the Holston near the 
junction of the two. One large mound and a group were 
discovered on the "Big Island" mentioned by Bartram, on 
which he locates a town, but fails to give the name. 

The largest of these groups is situated on the Little Ten- 
nessee above Fort Loudon, and corresponds with the position 
of the ancient "Beloved town of Chota" ("Great Chote" of 
Bartram) as located by tradition and Timberlake's map. 
According to Ramsey, at  the time the pioneers, following 
in  the wake of Daniel Boone near the close of the eighteenth 
century, were pouring over the mountains into the valley of 
the Watauga, a Mrs. Bean, who was captured by the Chero- 
kees near Watauga, was brought to their town at  this place, 
bound, and taken to the " top of a mound " to be burned, 
when Nancy Ward, then exercising in the nation the func. 
tions of the " beloved " or "pretty woman," interfered, and 
pronounced her pardon. Ramsey does not give his authority 
for this statement. but, in all probability, obtained the in- 
formation from the descendants of Mrs. Bean, who, as the 
writer knows, were residing in  Hawkins County as late as 
1850, and probably a t  the present time. Nancy Ward " 
probably received her English name from some white family 
that  resided for a time in  that section. 

During the explorations of the mounds of this region by 
She Bureau agents, a peculiar type of clay beds was found in 
several of the larger tumuli. These were always saucer- 
shaped, varying in diameter from six to fifteen feet and in 
thickness from four to twelve inches. I n  nearly every in- 
stance there was a series one above another, with a layer of 
eoals and ashes between. A series usually consisted of from 
three to five beds, sometimes only two, decreasing in diam- 
eter  from thelowest one upwards. These apparently marked 
the stages of the growth of the mound, the upper one always 
being near the present surface. 

The large mound on the supposed site of Chota, and pos- 
sibly the one on which Nrs. Bean was about to be burned, 
was thoroughly explored, and found to contain a series of 

these clay beds, which always show the action of fire. I n  

the centre of some of these were found the charred remains 
of a stake, and about thein the usual layer of coals and 
ashes; but i n  this instance immediately around where the 
stake stood were the charred fragments of human bones. 
There may be no connection between this fact and Ramsey's 
statement, yet the coincidence is suggestive. 

The burials in this mound, which was a large one some 
twelve feet high, were at  various depths, from two and a 
half to nine feet, and, although the series of clay beds indi- 
cated growth, there was nothing to ~ndicate separate and 
distinct periods, or to lead to the belief that any of these 
were intrusive. On the contrary, the evidence is pretty clear 
that all these burials were by one tribe or people. I t  is be- 
lieved that 110 satisfactory evidence of intrusive burials has 
been d~scovered in this entire Appalachian region. By the 
side of nearly every skeleton in this mound were one or 
more article.;, as shell masks, engraved shells similar to 
those heretoforementioned, shell pins, shell beads, perforated 
shells, discoidal stones, polished Celts, arrow-heads, spear- 
heads, stone gorgets, bone implements, clay vessels, and 
copper hawk-bells. The last-named articles were with the 
skeleton of a child found at the depth of three feet and a 
half. They are precisely of the form of the ordinary sleigh- 
bell of the present day, but with pebbles and shell beads for 
rattles. 

That this child belonged to the people by whom the other 
burials, some of which were at  less depth, were made, there 
is no reason to doubt; and that the bells indicate contact 
with Europeans must be conceded. 

I n  another mound a little farther up the river, one of a 
group marking the site of one of the ' '  Over-hill towns," were 
discovered two carved stone pipes of a comparatively mod- 
ern Cherokee type. 

Duriug the fall of 1888, a farmer of East Tennessee, while 
examining a cave with a view of storing potatoes in it dur- 
ing the winter, unearthed a well-preserved human skeleton, 
which was wrapped in  a large piece of cane matting. This, 
which measures about six by four feet, is quite pliant, and, 
with the exception of a rent in  the corner, perfectly sound. 
I t  has a broad, submarginal stripe of red running around 
it. Enclosed with the skeleton was a piece of cloth made of 
flax, about fourteen by twenty inches, almost uninjured, 
pliant, but apparently unfinished. The stitch in which it is 
woven is precisely the same as that imprinted on pottery 
shown in a cut in Mr. Holmes's paper on "Mound-Builders' 
Textile Fabrics " (li Fifth Annual Report of the Bureau of 
Ethnology "). Although the earth in  the cave contains 
salts which mould aid in preserving any  thing buried in it, 
these articles cannot be assigned to any very ancient date, 
especially as there were with them the of a dog 
from wllich the skin had not all rotted away. These were 
in all probability placed here by the Cherokees of modern 
times, and form a link between the historic and prehistoric 
times not easily broken. 

Another important find was made in this locality by one 
of the Bureau agents in 1889. This is a small stone on 
which some characters have been rudely etched, and is 
shown in  the figure on p. 328. An examination by those 
familiar with the subject will probably soon satisfy them 
that some of the characters, if not all, are letters of the  
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Clierokee alphabet. As the presence of the stone i n  the 
mound cannot  be attributed to  a n  intrusive burial, i t  is evi- 
deut  that  the  mound must have  been built  since 1820, that  
Mr. Guess was not  the author  of the Cherokee alphabet,  o r  
tha t  the  stone is a fraud. The niound i n  which this was 
found is described as  follows:- 

"The Tipton group is situated on  the  north side of the  
Little Tennessee, about two miles from Xorganton.  No. 3 
of this group, which stands about one hundred feet fl*orn No. 
2, is of small  size, measuring twenty eight feet in  diameter 
and about five feet i n  height.  Some large trees," says Mr. 
Emmert ,  the Bureau agent,  " mere standing on the mound. 
and  Mr. Tlpton iuforn~ed m e  that  he  had cu t  other trees off 
of it  fotty years ago, and that i t  had been a cluster of trees 
and  grape-vines a s  fa r  back as  the oldest settler could recol- 
lect. There was a n  olcl s tump yet  i n  the centre, the rocts of 
which r a n  do~ori in  the mound almost o r  quite to where the 
skeletons were found. . . . Having  worked to the bot- 
tom, I found here nine slreletons lying a t  full length on the 
natural  surface, with faces up, and  surrouuded by  dark- 
colored earth. No. 1 (as shown in the  d i a p a n i  which 
accon~panies his report) was lying with head to the  south ; 

while No. 2, close by the  side of it, had the lieacl to the north, 
and  feet almost touching t h e  head of the  other. On the  
same level, but apart  from the  preceding, were seven other 
skeletons lying closelg side by side, heads al l  to the north,  
and a l l  i n  a line. KO relics of a n y  kind were found with 
a n y  of the skeletons except No. 1. Immediately uncler the  
skull and jaw-bones mere two copper bracelets, an engraved 
stone (Fig. 7 ) , a s r ~ ~ a l l  drilled stone, a single copper bead, a 
bone i a s t r u n ~ e n t ,  and some small pieces of polished wood. 
The earth about the  skeletons was wet. and the pieces of 
wood were soft and  colored green by coctact with the  copper 
bracelets. These bracelets had been rolled up in sometliing 
which crumbled off when they were talien out,  but  hether 
buckskin o r  bark I was unable to  decide. The engraved 
stone was lying partially untler t h e  skull.  I punched it  
with m y  steel pl~od on  the rough side in  probiog, before I 
reached the skeletolis." 

As soon a s  t h e  collections made by Mr. Emniert dur ing  
this exploration were received a t  the oEce  in Washington,  
a member of the  Bureau was sent to  t h e  field where Mr. 
Emmer t  was a t  work, to learn the  whole history of t h e  find. 
This course was taken by the  Eureau merely a s  a means of  
being fortified with a l l  possible evidence a s  to  the facts of 
t h e  find being as  stated. The examination b y  the person 
sent confirn~ed t h e  s t d e m e n t  by  Mr. Emmert  i n  every par- 
ticular. This, therefore, necessitates one of two conclu-

sions,-that the mound was thrown u p  since 1820, o r  t h a t  
some one was at work on  "the Cherokee alphabet before Mr. 
Guess's time. n u t  this is a question which has  n o  bearing- 
on  the present discussiou. 

[Continued on p. 330.1 

DR. FREIRE'S PROTECTIVE INOCULATION.-FACTS 

VERSUS FIGURES.' 

T H E.UcdicuZ Record published some time since a translation of' 
a conimnmication, made by Dr. Domingos Freire of Brazil to the 
French Academy of Sciences, relattng to his protective inocula.-
tions. This sarnmary statement has been copied in this country 
by Science, and probably by other journals, and will doubtless be  
read hy many who mill never see a copy of the volume contain- 
ing my official report%of investigations made in Brazil, in which 
I shot\- t,kiat Dr. Freire's statist~cs are misleading, and that his 
+'vaccinations" liare no prophylactic value. 

Dr. E'reire's recent stati~tics have also heen brought to the no- 
tice of the profersion by an article by Dr. J. McF. Gaston, pub- 
lished in the Jozcrr~rrl of theA?merican. iMediccxl Associat ion,  March 
28 1890. In order that the profession in this country may be able 
lo estimate Dr. Freire's statistics a t  their true value, I beg leave 
to call attention to the following facts:- 

F i ~ s t ,  there has been no veritable discovery of the specific germ 
of 1-ellow-fever, and consequently there is c o  $'attenuated virus" 
at  Dr. Freiie's conlmand wltll aliich to ~acclnate  against the dis- 
ea5e. I t  1s certaln that tlie ~nicrococcus:~liicl~ he presented to 
me at the t1111e of my ~ i s l t  to Brazil as 1 1 i ~yellon-feter microbe, 
lias noth~ng to do with the etiology of t h ~ s  dlseas?. A careful 
bacteiiological study of forty fatal cases, made In Ilavana since 
iny return f ~ o m  Brazll, enables me to afirm this in the most posi- 
t i \  e manner. 

Thete is, then, no scientific basis for the wholesale inoculations 
which Dr. Freire lias made; and his statistics, vcl~en viewed in 
the liglrt of certain facts not brought out in his publications, give 
no substantial support to his claims. 

As m j  personal investigations were made in the city of Rio de 
Janeiro. and a - Dr. Freire's lnaiority of inoculations have been " 

made I n  that city, I shall consider a t  present only those figures 
which relate to his recent inoculations in the Brazilian capital. 
W ~ t h  reference to theae, Dr. Freire s a p  in his latest publica- 
t i ~ n . ~ -

"Between March 1 and June 30, 1889, 2,407 persons died of 
yellow-fever (including tlie deaths at  tlie Jurajuba Hospital), 21 
of whoui had been vaccinated; that is to say, that 2,386 nou-vac- 
cinatecl persons succumbed to tlie disease (1,606 in the city, 80C& 
at  Jurajuba, in all)." 

Now, the total population of Rio ia estimated at  400,000. Let 
us suppose chat 100,000 of this population enjoys protection from 
having suffered an a#aclr of the cjisease: we have left 300,000 
persons mho may fair1.y be coinpared with those vaccinatecl by 
Freire, and who were exposed during the epidemic. The mor--
tality upon this estimate is 1 in 125 an11 a fraclion ("{8+0-=125 7). 
A n ~ o ~ i gthe 2,087 vaccinated, there were, nccol.dii~g to Dr. Freire, 
21 deaths (loc. cit., p. 16), that i8, one in  99 and n fraction 
(2$+1=99.38). I t  will be seen that this cornparison is not at all 
favoraide to Dr. Freire's niethod. But no doubt he will claim 
that the comparison is unfair, aud that tlie 2,087 vaccinated by 
hitn represent a greater proportion of snsceptible persons than the  
300,000 with \ ~ h o ~ n  we have co~upnred them. Let us, then, deduct 
another 100,000 of the population, considering one-half as pro-- 
tected by a previous attack or long residence in the city. The 
remaining ~rioiety includes the entire foreign population; Brazil- 
ians not born in the city of Rio; all young children, who, accord- 
ing to Freire, are to be classed with strangers as to susceptibilit,y: 
in short, a population that may be fairly compared with those 
vaccinated. 

1 From the Medical Record. 

9 Annual volume of the Marine Hospital Service for  1889. 

3 Statistiqne des vaccinations au moyen des cultures du rniarobe attknui. 


de la fiavrr jaune (Rio de Janeiro. 1800). 
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What  has l~een presented is probably sufficient to convince 
any unbiassed mind that the Cherol\-ees were mound-builders, 
nevertheless t l~ere is other evidence of a more general char- 
acter which serves to shorn. that the builders of the East Ten- 
nessee and North Carolina rrlounds were contemporaneous 
with the autliors of the works of other sections. 

Proof that in general the mound-builders were Indians 
would, as a matter of course, have s strong bearing on the 
case under discussion, but this would require too much space 
to be introdnced here. The following extl-acts from Major 
J. W .  Pom~ell's article on "Prehistoric Xail in America," in 
the Forzcrn of January, 1890, will give what is now becom- 
ing the settled conclusion of most of the leading archzolo- 
gists of the present day:- 

LLTheresearch of the past ten or fifteen years has put this 
subject in a proper light. First, the annals of the Colum-
bian epoch have been carefully studied, and it is found that 
some of the mounds have been constructed in historical 
time, while early explorers and settlers found many actually 

used by tribes of North American Indians: so we know 
many of them were builders of mounds. Again, hundreds 
and thousands of these m o u ~ ~ d s  been carefully exam- have 
ined, and the works of art  found therein have been collected 
and assembled in museums. At the same time, the works 
of art  of the Indian tribes, a5 they were produced before 
modification by European culture, have been assembled in 
the same museums, and the classes of collections have been 
carefully compared. All this has been done with the great- 
est painstaking, and the mound-bmlders' arts and the In-  
dians' arts are found to be substantially identical. No frag- 
ment of evidence remains to support the figment of theory 
that there was an ancient race of mound-builders superior in 
culture to the Noi%ll American Indians. . . . I t  is enough 
to say tbat the mound-builders were the Indian tribes dis- 
covered by white men." 

Once it is admitted that the mound-bullders were Indians, 
it requires much less proof to carry conviction that a partic- 
ular tribe as accustolned to erect such structures. There 
are, however, two facts cvllich seem to carry back the Cher- 
okees to the mound-buildlug age, even independently of this 
general argwrr~ent. 

The first of these to which altention is called is that af- 
forded by a ce,-tuln class of stone graves or cists fourid in 
great numbers In some sections. These cists, usually desig- 
nated "box-shaped stone graves," are formed of rough un-
hewn slabs or flat pieces of stone, thus: first, in a pit some 
two or three feet deep and of the desired dimensions, dug 
for the purpose, a layer is placed to fonn the floor; next, 
similar pieces are set oli edge for the sides and ends, dver 
which otlier slabs are laid flat, forming the covering; the 
whole, when finished, rlialring a rude box-shaped coKin or 
sepulchre. Sometimes one or more of the six faces are 
wanting; occ~sionally the bottom consists of a layer of 
water-worn bowlders; sometimes the top is not a single 
layer, but other pieces are laid over the joints; and some- 
times they are placed in the fashion of sllingles. They vary 
in length fl-om fourteen inches to eight feet, and in width 
from nine inches to three feet. 

Now, it happens tbat quite a number of graves of this par- 
ticular type are found on the site of one of the "Over-hill 
towns" heretofore mentioned, and others are scattered over 
parts of the Cherokee district. As the location of those 
about the village site is such as to justify the belief that 
they were contemporaneous with the existenceof the village, 
we must conclude that the authors of the graves of this type, 
and the Cherokees, mere contemporaneous. Additional proof 
of this is found in the seemingly conclusive evidence, which 
is too lengthy to be introduced here, that the graves of this 
form found south of the Ohio are due to the Shawnees. 
The well-known fact that the Cherokees and Shawnees were 
long hereditary and bitter foes, almost constantly a t  war 
with each other, would seem to forbid the above supposition 
that a Shawnee colony was living in connection with a 
Cherokee village; yet the following historical items furnish 
a satisfactory explanation. 

Haywood, in his "Natural and Aboriginal History of 
Tennessee," gives the following statement by Gen. Robert- 
son: "In 1772 the Little Corn-Planter, an  intelligent Chero- 
kee chief who was then supposed to be ninety years of age, 
stated, in giving a history of his own nation, that the Sa- 
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vannechers, which was the name universally given by the 
Indians to those whom the English call Shawnees, removed 
from Savarlnall River, between Georgia and South Carolina, 
by permission of the Cherokees, to Cumberland, they having 
been attacked and almost ruined by a combination of several 
of the neighboring tribes of Indians; that many years after- 
wards a difference took place between the two nations, and 
the Cherokees, unexpectedly to the Shawnees, marched in a 
large body to the frontier of the latter." 

There <s, however, another item of evidence directly in 
point found in the following statement in Schoolcraft's 
"Elstory of the Indlau Tribes:" "A discontented portion of 
the Shawnee tribe from Virginia broke off from the nation 
which removed to the Scioto country in Ohio about the year 
1730, and formed a town known by the name of 'Lulbegrud' 
ir, what is now Clark County (Kentucky), about thirty miles 
east cf this place (Lexington). This tribe left this country 
about 1'750, and went to East Tennessee, to the Cherokee na- 
tion." I t  is very probable that the stone graves about the 
sites of the "Ovcr-hill towns" are due to this band. 

The importance A I I ~bearing of this evitlence in  the present 
connection lie in the fact that  numbers of graves of this type 
are found in mounds, some of which are of comparatively 
large size, ancl connected with works which no one hesitates to 
attribute to tlle true mouncl-building age. Sonietimes they are 
arrauged in these turnuli in two, three, and even four tiers. 
Not only are they found In mounds of considerable size, but 
they are also connected with one of the most noted groups 
i n  the United States; namely, the one on ColP~umlin ' s  
place. near Cartersville, Ga., known as the ''Etowah 
niounds," of which a full description will be found in the 
"'Fifth Annual Report of the Bureau of Ethnology" and in  
Jones's "History of the Southern Indians." I n  the smallest 
.of the three large mounds of this group wkre found stone 
graves precisely of the type described ; not in a situation 
where they could be attributed to intrusive burial, but in the 
bottom lager of a mound some thirteen or fourteen feet high, 
with a thick and undisturbed layer two feet thick of hard-
packed clay above them. I n  them mere found the remarkable 
figured copper plates and engraved shelIs which are descr~bed 
by the writer in the "Fifth Annual Report of the Bureau of 
Ethnology," also in Science. I n  singular corroboration of 
the  idea here advanced, the only other similar copper plates 
were found in a stone grave a t  Lebanon, Tenn. ; in a stone- 
grave mound a t  Mill Creek, southern Illinois; in a stone 
grave in Jackson County, I l l . ;  In a mound of Madison 
County, Ill. ; and in a small mound a t  Peoria, Ill. ; not all, 
of course, attributed to Shawnees, but in stone graves or 
mounds, thus connecting them with the mound-building 
age, which is the only point with which we are a t  present 
interested. 

Another important 11nk in this discussion is found in the 
engraved shells, of which specimens were found in the 
mounds of North Carolina and East Tennessee, attributable 
t o  the Cherokees. 

The following list, showing localities where and circum- * 
stances under which specimens have been found, will suffice 
to show their relation to the mounds and stone graves: Lick 
Creek, arid near Knoxville, E. Tenn., In mound; near Nash- 
ville, Tenn., in mound, also in stone grave; Old Town, 
Franklin, and Seviervllle, Tenn., in mound: Bartow Coun- 

ty, Ga., in stone grave in mourid: Monroe County, E Tenn., 
Lee County,Va., and Caldwell County, N.C., in mound ; near 
Mussel-Shoals, Ala., in cave; New Madrid, Mo., and Union 
County, I l l ,  in mound: St. Clair County, Ill. ,  in stone 
grave. 

As a large number of these bear exactly the same carved 
designs as those found in the Cherokee mounds, the evidence 
seems collclusive that we must assign them to the sanie age. 
This, of course, connects the Cherokees with the mound-
builders' era, and furnishes a justifiable basis for another 
backward step. But before attempting to take this, I add 
some information on the point now under discussion, gath- 
ered by Mr. James Mooney during his ethnological investi- 
ga t~ons  anlong the Cherokees in behalf of the Bureau of 
Ethnology. This is given in a paper read before the An- 
tbropological Society. 

"In connection with niy work, a t  the instance of the Bu- 
reau of Ethnology, in the summer of 188'7, I visited the East 
Cherokee reservation in western North Carolina. Eeing 
delayed over nig11t at a small town called Webster, about 
twenty miles from the I-eservation, an  opportunity afford-
ed to make the acquaintance of Capt. J. W. Terrell, the post- 
rrlaster, an  intelligent American, who in his younger days 
hacl been a trader among the Cherokees, and who has some 
knowledge of the language. I n  the course of our conversa- 
tion he  stated that about thirty yeam ago he  had been told 
by a n  old Indian named Tsiskwaya that the Cherokees had 
built the mounds in their country, and that on the occasion 
of the annual green-corn dance it was the custom in ancient 
times for each household to procure fresh fire from a new 
fire kindled in the town-house. I afterward found that this 
Tsiskmaya had been regarded as a n  authority on such mat- 
ters. 

"Subsequently, in investigating the ceremonies of the 
green-corn dance, this statement v a s  confirmed by another 
old man, who volunteered the additional information that 
it mas customary to begin a mound on the occasion of this 
dance, when represeiitatives of the seven gentes brought 
baskets filled with earth, which was placed in a common 
pile with appropriate ceremonies, and afterward added to by 
the labors of the common people. This man is somewhat 
unreliable, and his testimony would have l ~ t t l e  weight by  it- 
self, but it is of value in so far as it is borne out by the state- 
ments of others. I t  is proper to state, however, that he was 
one of the masters of ceremonies a t  the green-corn dance of, 
1887, so that he may reasonably be supposed to know some- 
thing on that subject. Of curious interest i n  this connec-
tion is the fact that Miss Alice C. Fletcher witnessed a simi- 
lar  ceremonial mound-building a t  one of the secret rites of 
the Winnebagoes: 

"But the most detailed statement as to the mounds was 
obtained afterward from Ajunini  ('Swimmer'), who, although 
not an old man, is one of the most protnillent Cherokeesha- 
mans and a general conservator of Indian knowledge, being 
probably better acquainted with the myths, traditions, and 
ceremonial formulas than any other man of the tribe. For  
some time Ile refused to talk, but this difficulty was finally 
overcoine by appealing to his professional pride; and his 
stock of Indian lore proved so extensive, that I brougbt him 
to th'e house, and kept him with me most of the time. This 
aroused the jealousy of rivals, who took occasion to circulate 
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damaging reports a s  to his  honesty; b u t  i n  every instance I 
found his  statements borne out  b y  other testimony or  b y  
general analogy. Making due allowance for the  mythologic 
features, which ra ther  serve to  establish its traditional char- 
acter, his  account is probably a s  ful l  and  accurate a s  could 
be expected a t  this late day,  and  briefly is a s  follows:- 

' ' ' The practice of building mounds originated with the 
Anintsi, and  was kept up  by  the  Ani-Kituhwagi. They  
were built as  sites fo r  town-houses (see Bartram's accour~t  
of Cowe mound a n d  town-house) ; and  some were low, while 
others were a s  high a s  small trees. I n  building the  mound, 
a fire was first kindled on the  level surface. *4round the  fire 
was placed a circle of stones, outside of which were depos- 
ited the  bodies of seven prominent men, one from each gens, 
these bodies being e x h ~ l m e d  for t h e  purpose from previous 
interments.' 

"Swimmer said that  his statement was obtained from a 
m a n  who died i n  1865, aged about  seventy. Some t ~ m e  
later, while talking with a n  intelligent woman i n  regard to 
local points of interest, she mentioned the large mound near  
Frankl in.  in  Macon County, and remarked, 'There's fire a t  
the bottom of tha t  mound.' Without  giving her  a n y  idea 
of what Swimmer had said, I inquired of her how t h e  fire 
got  there, when she told substantially the same story as  she 
had obtained i t  f r o n ~  a n  old woman now dead. She wasof the 
opinion that  this fire existed only in  the larger  mounds;  but  
I found on  investigation that the  belief was general tha t  the  
fires still existed, and  occasionally sent u p  columns of smoke 
above the  tops of the  mounds." CYRUSTHOI\I~\S. 

[ T o  b e  continued.] 
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Dr. Hann's Studies on Cyclones and Anticyclones. 

ON April 17, Dr. Julius Hann, director of the meteorological 
observatory at  Vienna, presented to the Vienna Academy an es- 
say on "The High P~essure Area of November, 1889, in  Central 
Europe, with Notes on High-Pressure Areas in General." The 
particular value of the essay lies in the comparison of records 
from lofty Alpine stations with those f ~ o m  the surrounding low 
bguntry; the highrst station beii.g on the Sonnhl~ck, over 3,100 
metres above sea-level. The anticyclone of No\ ember, 1889, was 
chosen because ~t lay over the Alpine region fronl the 12th to tlie 
24th of the nioqth, giving ample time for the full determination of 
its persistent features. The results of the study are thus summa- 
rized:-

1. The barometer maximum of November, 1989, extended to a 
great height in the atmosphere, and was as pronounced at  a height 
of 3,000 metres as at  sea-level, A t  a height of 2,500 metres, the 
centre of high pressure lay over that a t  the earth's surface. 

2. The body of air in the anticyclone had a high temperature. 
At 3,000 as well as a t  1,000 metres, the temperature stood 8O C. 
above the mean. The usual depression of temperature, chalac- 
teristic of bvlnter anticyclones, was limited to the lower lay-
ers of air, next to the earth's su~face, and was only a few hun- 
dred metres thick. The mean excess of temperature over tlie 
normal at  successive heights up to 3,100 metres, for the pe- 
riod from the 19th to the 23d of November, can be estimated as 
a t  least 6 O  C. An excess of temperature must, a t  the most mod- 

erate determination, have extended up to a height of 5,000 me-
tres 

3. In the upper air, above 1.000 metre? al t~tude,  a great dry- 
ness prevailed. The mean relative humid~ty from the 19th to the 
23d of Nocemher on the Sonnblick (3,100 metres) was only 43 per 
cent, and on the Santls (2,500 metres) 34 per cent, acrording to 
caiefully reduced psychrometer records. Hair hjgrometers gave 
a still lower percentage. 

Dr. Hann sees in these facts a strong proof of the descending 
movement of the air in anticyclones, such as is generally accepted. 
He then goes further in saying that the motion of the air is not a 
product of the temperature, but is in spite of it: the temperature 
is a product of the motion. 

A study is then made, for purposea of comparison, of an area 
of low pressure that passed nearly centrally o \ e r  the eastern Alps 
on Oct. 1, 1889. Here the temperature of the air-column aver-
aged 4 3O C. below the thirty-year normal for the time and place. 
Although earlier in the season, the air in tliis cyclone was abso- 
lutely colder than that in the later anticvolone. E ~ e n  uhile a 
warn1 foehn was blom~ng down the northeln valley? of the east- 
ern Alps, the temperature on the So~nblick was distinctly below 
the normal. In rekieming this, Dr. Hann says that it is the high 
mouritaio stations, recently founded, that ha\-r freed us from the 
prejudices into mhicli w:? liave been led by observations at low 
levels. I t  tias been thought that the temperature of cyclones and 
anticyclones was the chief condition o f  their motion; but it  ap- 
pears certain from the foregoing, that the theory of c! clones must 
take account of the fact, that, up to the ]]eight of a t  least four or 
five kilometres, the central air-column of an antlugclone may be, 
and probably always is, warrner than that of a cyclone. 

I t  is manifest that this contradicts the prevailing t h ~ o r y  of the 
convectional origin of cyclones and anticyclones. whlle it confirms 
the views of those who, like Dr. Hann, regard cyclones and anti- 
cyclones as merely subordinate members of the g ~ n e r a l  circula- 
tion of the at~nospliere, their energy corning from the fundamen- 
tal and persistent d~fference of temperature between the equator 
and the poles. According to this view, as Dr. Hann sajs, the 
temperature of the air-masses in  cyclones and ant~cyclones is the 
product of their motions, and not vice versa. In the slationary 
cyclonic circulation of the far northern Atlantic. and in the win- 
ter anticyclones of  the conti~lents, differences of tetnperature are 
probably operatile. Hence the author agrees with Telsserenc de 
Bort in distinguishing between therniic and dynamic cyclo~iesand 
anticjclones. llloreooer, in dynamic cyclones, the evolution of 
latent heat will rnaintatn the air-mass at  a higher temperature 
than that to which it  would otherwise be reduced; but even then, 
the descending air in the adjacent anticjclone will be warmer 
as a whole than that which ascends in the cyclone. 

This most interesting conclusion as to the ongin of cyclones is a 
surprise to me; and therefore, having frequently advocated the 
sufficiency of the convectional theory of cyclones, I now make 
haste to place Dr. Hann's observations before the  readers of Sci-
ence, tliat they may see how clearly a revision of opinion is called 
for. The apparently convectional circalat~on in cyclonic storms 
is not cloubted. There is unquestionably an ascending component 
of motion in cyclonic areas, and a deecending component in anti- 
cyclone~. It also appears to be generally true that a t  the earth's 
surface, trniperatures above the normal are noted in cyclones, 
and below the nornlal in anticyclones. I t  cannot be doubted that 
the evolution of latent heat from condensing vapor in the rainy 
cjclonic area would favor any convectional nlovelxent that had 
originated from other causes. For all these reasons, the convec-
tional tlieory came into favor, and other possible explanations 
were little considered. The convectional theory is merely a local 
application of a theory that is universally accepted to account for 
tlie general circulation of the atmosphere between equator and 
poles; but the tests now furnished by high-level observations 
seem to show that the local application of the theory is incorrect. 

This is as if' an ohserver who mas familiar with stationary 
steam-engines shquld see a train of cars for the first time: he 
would rather naturally say that the locon~otive was the motor of 
the train; he would hardly suggest the possibility that the rnotor 
was concealed in the rear car, and that the driving-wheels of the 


