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RECENT DISCOVERIES ATTRIBUTED TO EARLY MAN
IN AMERICA

By Aues Hroricxa

INTRODUCTION

INCE the publication by the writer of eritical reviews of previons
reports and evidence relating to early man in North and South
America,' only a few newer eases of this nature have accumu-

lated, one or two of which at least demand serious attention.

From South America we have had the report of additional mineral-
ized bones, by Dr. Juan B. Ambrosetti, for which, however, no
definite claim of great antiquity has been made.*

There were also several newspaper and other reports, in the name
of Carlos Ameghino and by other Argentinian observers, on the find-
ing of a nicely shaped quartzite arrowpoint, of a type well known
along the eastern coast of Argentina, in a femur of “ 7oxrodon
chapalmalensis,” an animal of Tertiary provenience. The arrow-
point, Ameghino concludes, * was without doubt introduced into the
femur by the Tertiary man, contemporary of the Toxodon,”?

A much more noteworthy report on the finding of remains of
early man in South America was that of the Yale Peruvian Expedi-
tion of 1911, This report, and that of the same expedition in 1912,
resemble and contrast most instructively with the majority of the
Argentina reports, and well deserve extended treatment.

From North America we have two remarkable reports relating to
man's antiquity: One on the so-called Rancho La Brea man from
the asphalt pits of California. pits known as the richest deposits of
skeletal remains of Quaternary animals; and the other on the * Vero
man ” from Florida, whose bones were found in association with those
of mastodons, tapirs, and other species from early Quaternary. Both
of these finds will also be dealt with in detail in the following pages.

! Bkeletal Remains Suggesting or Attributed to Barly Man in North America, Rull. 21,
Bur, Amer, Ethn., 1907 ; Early Man in South America, Bl 52, Bur, Amer. Btha., 1912,

2 Compte-rendu  XIV  Congr. Intern. d'Anthropologie et d'Arvehdologie préhist., vol,
11, Genbtve, 1913 ; Proc. XVIIT Intern. Cong. Americanists, London, 1914, pp. 5-8.

* Physls, Communicaciones, No. 9, t. 11, pp. 36-39 (no place, no date). Also La Nacion,
Nov. 22 and Dee. 27, 1917 ; and Annales del Museo d'Historia Natural de Buenos Aires,
XXVI, pp. 417450, 1915,

o
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THE “ARNCIENT MAN OF CUZCO.,” PERU

The Cuzeo discoveries represent one of those rare fortunate in-
stances in which a serious earlier error in the chronological determi-
nation of human remains is fully corrected by some of those who were
responsible for the original elaims.

In 1911-12, just before the publication of Early Man in South
Ameriea,! in which were indicated certain fallacies in the numerous
reports of geologically ancient human remains from South America, a
considerable stir was caused by the announcement that human bones
of * glacial age” had been found in the Cuzeo gravels by the Yale
Pernvian Expedition. The news reached the press, and because of
the prominence of the expedition was given wide publicity long before
the actual report on the finds could be made. In April, 1912, this re-
port, by three authors, appeared in 7'he American Jowrnal of Seience.
It consisted of a section by Prof. Hiram Bingham, director of the
expedition, on * The Discovery of Prehistoric ITuman Remains near
Cuzeo, Peru 722 of an account by the geologist of the expedition, Prof.
Isaiah Bowman, on * The Geologic Relationsof the Cuzco Remains™ i
and of a * Report on the Remains of Man and of Lower Animals
from the Vieinity of Cuzco, Pern,” by Dr. George F. Eaton.*

Professor Bingham gave a concise account of the circumstances of
the find, which may well be repeated practically in full.

The Yale Peruvian Expedition was organized to do archieological, geographi-
cal, geological, awd topogreaphical reconnaissance. We spent the first part of
July, 1911, in and about Cuzeo, On the morning of July G, while walking up o
culeh ealled Apahueyceo quebrade west of Cozeo, . . . 1 noticed a few bones
and several pieces of pottery interstratified with the gravel bank of the guleh
and apparently exposed by recent erosgion, This led me (o examine both sides of
te gulch very earefully. A hondred yards above the point where the first
bones were noticed we found that erozion had eat through an anclent ash heap
containing a large number of fragments of bones and pottery.  2till farther up
the guleh and on the side toward Cuzeo I discovered a section of stone wall
built of roughly finished stones more or less carefully fitted tozether. At first
sight this wall appeared to have been buoilt to prevent further washing away of
that side of the suleh, Then I noticed that above the wall and flnsh with its
surface the bank appeared to consist of stratified material, indicating that per-
haps the wall antedated the gravel deposits,

Fifty feet up the guebrada another portion of wall appeared. Detween
thig gl the section first seen the gravel hank somewhat proteaded,.  On top
of the bank was o cultivated field. In order to see whether the wall extendled
behind this gravel bank, under the field, and whether the two portions were
continunons, T excavated amd found, after half an hour's work on the compact
eravel, that there was more wall behind the stratified sides of the gulceh,
The prefect of Cuzceo later helped me to secure the services of =ix Indians,

1 Bl 52, Bur. Amer. Etha., 1912
2 Amer, Jowrn, Sel., 4th ger., vol, Xxxor, pp. 207-305, New Ilaven, Apr., 1912,
3 Thitd., pp. 206G-325,
fIbid., pp. 325-333.
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with whose aid we eut through the wall and found it was about 3 feet thick
and 9 feet in height, carefully faced on both sides amd fHilled in with robble,
As (his type of stonework is not uncommon in the foundations of some of the
older buildings in the western part of the city of Cuzeo, and as it is usnally
called by the inhabitants Inca'c, I was at once struck by the idea that this
kind of wall must be very much older than we should be led to suppose by
our presenlt ideas of Inca civilization, Such a thesis would be necessary to
acconunt for a wall completely covered over to a depth of 6 or 8 feet by a
compact gravel bank, a bank later eroded to a depth of 10 feel. Further
investigation in this part of the guleh revealed numbers of potsherds and bones.

A few ddays later I followed the Apahuapcco guebrada up to its head, using
a road on ‘ts east side. In various places 1 was struck by evidences of ancient
civilization. Ash heaps, recent and ancient, a stone-paved area which may
have been a threshing floor or market place, and numbers of bones and
potsherds offered a most interesting field for speculation and study.  Ayahuayeco
means “the eadaver quebrada® or “dead man’s guleh,” or *the valley of
dead bodie=.” There i= a tradition that this valley was once used as a burial
place for plague vietims in Cuzco, possibly not more than three generations
ago.  Such o story appears to he well borne out by the great number of
human bones that occur in the talu= =lopes. 1 was most anxious to see
whether anyvthing could be found definitely din 2ibw, where the stratifieation
had not been disturbed.,  After proceeding up the valley for more than half
a mile it narrowed and the east =ide, along which T was walking, hecame very
precipitous, The road bhad apparently rvecently been widened and this made
the bank at this place practically perpendicular. Abont 5 feet above the road
I saw what at first looked like one of the small rocks which are freely
interspersed throughout the compact gravel of this region. Something about
it ledd me to examine it more closely, amd I then recognized that it was
apparently the end of a human bone, probably a femur.

1 was at once o impressed by the possibilities, in ease it should turn out to
he true that this was a homan bone and had been buried centuries ago under
seventy-five or a hundred feet of gravel, that I refrained from disturbing the bone
until I could et the zeologist and the naturalist of the expedition to witness jt=
excavation, Prof, Isaiah Bowman, who had alveady made studies in the Central
Andes, and was the geolorist-geographer of the expedition, was at this time
ouly a few days away making a preliminary study of the Anta Basin, On his
return to Cuozeo Professor Bowman was requesied to make a physiographic
study of the guleh in which the human remains had been foumd, . . .

On the afternoon of July 11 Professor Bowman amd T excavated the femur
and found behind i frasments of a nnber of other bones,  These we tools out
as carefully as possible.  They were excessively fragile.  The femur was
unable to support 4 inches of its own weight, aml after that mach hiad been
excavated the l,-x]m:-zm_] end fell off, The gravel was somewhatl damp but conld
hardly he ealled moist, The bhones were dey amd powdery., Tt iz difficult to
describe their color. Perhaps * ashy gray ™ is as near as anyvthing, The end
of the fomur first seen was so like the pebbles as to be distinguished from them
only with the greatest difficulty.

* * * & & * ®

The bones were carried to our hotel, where they were again photographed,
sonked in melted vaseline, and then packed in cotton batting, On my return
to the Siates in December the bones were submitied to Dre, Georze T, 1aton,
curator of osteclogy in the Peabody Muaseum, for examination,

£ & L] 1] e - W

=
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Professor Bowman’s report gives geologic details and contains a
number of interesting conclusions, which illustrate, in view of knowl-
edge acquired later, how easy 1t is sometimes even for a specialist
to be in error. He summarizes the results of his study of the case
as Tollows:

The bones found near Cuzeo were contemporaneous with the compact gravels
in which they were embedded, They were disposed in the form of a lense
about 10 feet long and 6 inches thick, From (1) their disposition with respect
to ench other, (2) their relations with the bedding planes, amd (3) their worn
condition, it is concluded that they were interstratified with the gravel beds.
The age of the beds thus becomes the critical factor in the interpretation.
From a detailed study of the geology of the upper Cuzeo basin with special
reference to glacial forms, it is concluded (1) that the beds belong to a
glacial series. (2) that the bones were deposited during a period of pronounced
alluviation, and (3) that since the deposition of the bones from 75 to 150 feet
of gravel were deposited over them and later partly eroded. The age of the
vertebrate remainsg may be provisionally estimated at 200000 to 40,000 years,

It is only fair te state that in the following paragraph of his
report Professor Dowman points to weaknesses of the ease—that
there 1s a lack of sharp distinction between certain of the bones
found with the human remains and referred to the bison, and the
hones of modern cattle; that * certain eanine bones gathered in con-
nection with the human remains can not be said to be unlike those of
the modern domesticated dog™: and that there is a fair possibility
“that the bluff in which the bones were found may be faced by
vounger gravel, and that the bones were found in a gravel veneer
deposited during later periods of partial valley filling.”

“arther on in Professor Bowman’s report some of the above points
are accentuated :

The relation of the bones to the surface of the blnif leads to some important
considerations, The finding of material on the immediate face of the biaff
does not merely by virtue of that position indicate with certainty nataral burial
during the upbuilding of the formation amd reexposure as a result of present
erosion.  Though the hluff is very steep, o noumber of plant forms cling to ir.
These catch particles of falling er sliding material amd even pieces of pottery.
In a number of ecases it was noted that the vegetation responsible for suen
obstruction in time dies, and may be entively or almost entirely removed. Suar-
ficial objects are then left attached fo the face of the blull, from which they
may be easily remwoved, The steeper the blolf the more difficult the retention
on a sloping surface becomes,  The patehy mantle of foreign material is
alwavs loose, unstratified, Ane textured, aml in strong contrast to the undis-
turbed material directly beneath it.  As contrasted to such surface drift, it
i= noteworthy that the vertebrate remains were not on the face of the bluaff,
but 8 inches back from the face, measuring to the median line of the deposits:
also that they were stratified with the gravels, mixed with material of about
the same texture and composition, and that they lay in a nearly horizontal
plane,
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Some of the human bones recovered were not “ powdery ™ hut rela-
tively fresh, and in the words of Professor Bowman:

One asks at once how the bones could be preserved for so long a period.  We
are all familiar with the decayed condition of bones buried for even a short
period of 20, 50, or 100 years. The bones of the Cuzco man are distinetly
weathered, but they do not fall apart. They are =o fragile that we broke some
of them in exeavation, though we used great care; yvet they are sufliciently
firm. or at least some of them are. to display a clean mark when seratehed
with the knife, On the whole their comparative freshness is striking in view
of a probable age of 20,000 to 40000 years. On the other hand, it must be
remembered that human bones egually well preserved have been recovered
from the shell heaps and Kkitchen-middens of Europe: that human bones no
more decayed than these have been found in far older glacial deposits in
France, Switzerland, amd England @ and (hat more important than the ques-
tion of state of decay iz the question of conditions of burial. The position of
the bones within the zone of weathering, the character of the material, the
climatic conditions, and the state of the bones at the time of burial are all-
important conziderations which are discussed in the following paragraphs.

The bones of the Cuzco man, as well as the related vertebrate remains, all
ghow g certain degree of erozion as if they had been for a short time in the
grip of a stream. The finer details are wanting and projecting points are
moederately worn., The facts that only the projecting points are rounded and
the finer detail lost on the more exposed portions and that the amouant of
erosion is small argues distinetly in favor of the freshness of the material at
the time of burial. If the bones had been decaved before being canght by the
aggrading stream, their more [ragile portions would be worn, though not with-
out respect to exposure of more projecting parts. The projecting points are
not necessarily the parts to decay more readily. It may be safely argued from
these two conditions also that the hones were decidedly fresh at the time of
burial, a condition favoring long preservation.

The bones lay in the zone of weathering, that is to say in the zone between
the surface and the ground water. At the time the deposits were forming over
them they undoubtedly lay for a part of the time in the ground water and not
in the zone of weathering.

Finally Professor Bowman expresses his faith in the antiquity of
the human remains as follows:

The original plan of the expedition did not include exeavation or detailed
archmologic work, nor was any effort made to do highly detailed Feologic work.
It was essentially an exploratory expedifion. Furthermore, I came to the
study of the bones, and the gravels in which they were embedded, with grave
doubts as to the value of the find. A rather extended reading of anthropologic
literature bearing on the antiquity of man convineced me, some vears ago, that
almost all of our reported cases of buried human remains in North America
are not authentic, or the arguments are not sound. I expected to find some
doubtful evidence that would entirely destroy any supposed value the Cuzeo
material might have. Upon examination the geologic evidence appeared very
convineing and the proof clear. At the least a detailed study of the physio-
graphic geology of the head of the Cuzeo basin was demanded. When this
study had heen completed, I again returned to the bone locality, in a skeptical

frame of mind, prepared to find some fact that would destroy my former argu-
* ments.
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There«is not the slightest thread on which T am alde to hang any positive
adoubt, save the arch of material over the bones, 1t was at first thought to be
either the natural arch of the top of a grave or a dividing plane hetween an
earlier and a later deposit, and that the bones lay in the outer, later deposit,
made long after the glacial period. The former hypothesis proved to be un-
tenable, hecause the gravel became firn before the bones were reached, while
excavating downward from the crack., In testing the latter hypothesis, a simi-
lar dithcitlty arose.  No break could be found between the stratified gravel of
fizure 5 amd the stratified gravel in the steepest part of the bloff. Although a
search was made for signs of a break, showing that erosion was followed by
alluviation, and for facts showing that the fill materinl contained the bones,
nothing conclusive or even suggestive could be found,

Dr. Eaton’s report on the bones, human and animal, in his part of
this first publication on the Cuzco finds is both carefnl and eautious,
As to the human bones, he rather dissonantly concludes that—

It is clear that no proof of great antiquity can be drawn from the characters
of the human skeletal parts submitted to me, agreeing as they do in all essen-
tinl respects with the bones of a recent people.  Until additional skeletal ma-
terial is obtained showing characters more primitive than those already noted,
the burden of proof of great antiquity must rest on geological and paleonto-
logical evidence.

With regard to the animal bones, Dr. Eaton arrives at this time at
no definite conelusion as to the exact species they represent or their
antiquity : there is need of further comparison.

In 1912 the work of the Yale Peruvian Expedition was resumed.
This time the expedition was accompanied by Prof. Herbert L.
Gregory as geologist, and considerable time was devoted to a eritical
study of the Cuzco gravels. Dr. Eaton also accompanied the ex-
pedition as osteologist for the purpose of making needed local
comparisons, The results of the season’s work proved of consid-
erable importance, particularly in relation to the human and animal
remains recovered the yvear previous from these gravels. The report
of the work, published in ke Amevican Jowrnal of Science in July,
1913, presents a number of highly interesting and satisfactory con-
clusions. .

Professor Bingham, to whom American anthropologists must be
grateful for having done evervthing in his power to ascertain the
exact truth concerning the C'nzco remains, contents himself, in his
brief prologue, with the statement that ** while the results are not
as exciting as some people wish they were, it is a great satisfaction
to me to have been able to get to the bottom of this interesting
problem.” j

1The Investication of the Prehiztorle Homan HRemain: Found Near Cuzeo, Perun, in
1911, by Hiram Bingham ; Vertebrate Remains in the Cuzeo Gravels, by George F.
Eaton; The Gravels at Cuozeo, Pern, hy Herbert E, Gregory. Amer, Jowrn, Eei,, <4ih |
ger., vol. xxxvi, pp. 1-29, New Haven, July, 1013,
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Professor Gregory’s report (p. 29) throws an entirely new light
on the geological conditions in the Avahuayeco gulch. He con-
cludes:

It i= unprofitable, from a geological standpoint, to work out the details of
erosional history in and about Cuzco, becansze of the extensive modification of
slopes and terraces resulting from cultivation and food-water irrigation.  THow-
ever, the evidence indicating periodic destruction amd building of terriaces,
aven within the past 100 years, removes the necessity of ascribing great an-
tiguity to animal bones, parts of human skeletons, and fragments of pottery
found along stream banks amd which may have been deposited on lerraces or
on banks, or in the numerous small eave-like openings in the gravels, to be
transported, buried, or reexposed during alternating processes of deposition
and degradation., It is interesting to note that in the canyvoned tributaries of
the Sappi and of streams leading from the limestone platean and from the
sandstone highlands bordering the Cuzco Basin on the sonth—valleys from
which terraces and slides have been removed and whose banks ofTered no
temptation to oceupation, valleys whose present precipitous gravel walls are
clearly of glacial agze—no traces of human eccupation were revealed by careful
search. From these same gravels, however, mastodon bones have hoen ecol-
lected, on the Huancaro and in the lower Cuzeo Valley, The fact that these
hones from the Avahuaryceo gravels are of modern types . . . obviously cor-
roborates this view of depositional history, and also indicates important climatic
changes since the Spanish conguest.

It will be noted that the explanations given in thiz paper are chiefly of
negative wvalue so far as archmeological research is concerned. That man
existed in South America in glacial or preglacial times, and that the human
bones discovered in the Ayahuayeco Quebrada “ appear to be from 200000 to
40,000 vears old ™ as tentatively held by Bowman, is not definitely disproven by
the field studies of the present writer, n the other hand, the geologic data
do not require more than a few hundreds of years as the age of the human re-
mains found in the Cuzco gravels,

Dr. Eaton, in a further study of the animal bones found with the
remains of the * Cuzeo man,” succeeded, in the first place, in a definite
identification of the first rib, which looked like that of a bison, as that
of a cow of the kind raised on the elevated pastures about Cuzco,
while the canine bones may be referred to a dog.

The site of the discovery of the bones of the * Cuzeo man ™ was
carefully examined, and Dr. Eaton states:

After studying the form and eomposgition of the walls of the quebrada and
examining other deposits of bones both here and elsewhere in the Province of
Cuzeo, I am led to the opinion that the bones excavated in 1911 were not origi-
nally embedded in the basal gravel of the spur at the time when that gravel
was itself in process of deposition, but were, in all probability, interred there
at a much later time when the northeast wall of the guebrada had assumed
more nearly its present contours. [P. 5.]

In regard to the bones of lower animals accompanying these human remains
it seems to have heen an ancient and common practice in thizs part of Peru to
place in the human grave pieces of the flesh of llamas and occasionally, if the
mute testimony of the bones can be relied on, a dog's entire carcass. There is
ng reason to suppose that this ancestral custom would have been discontinued
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until long after the introduction of Kuropean domestic animals ; and accordingly
there should be nothing surprizsing in the occeurrence of beef bones in human
graves, either with or without bones of the native animals, [P. 8.]

'urther search along the walls of the guebrada was rewarded hy the dis-
covery of several other bone deposits whose history seems to have been almost
as closely connected with recent changes in the contours of the gravels as was
the history of the deposit fouml in 1911, Reference has heen made to a mass of
talus material at the foot of the northeast wall and about 60 feet distant from
the excavation of 1911. In thiz material, by the gide of the trail, human bones
were found under conditions differing from those that obtained in the interment
previously described. . . . Excavation at this place brought to light parts of
two human skeletons, a fragment of a llama's vertebra, a piece of charred bone,
a few podial bones of some =mall unidentified mammal, bits of charcoal, and a
small flat piece of bone, about 14 inches long and one-half inch wide, pierced at
oue end, No pottery was found. The human material shows no departure
from the modern Indian type of the region, and possesses little morphological
interest, [P. 9.] :

In following pages Dr. Eaton refers to several other graves found
in the walls of the quebrada which yielded human remains in much
the same condition as those of the * Cuzeo man” of 1911, and were
associated with individual bones of animals, in one case even those
of a horse, .

Some time after the return of the first Yale Peruvian Expedition
from the Cuzco Valley, the human bones representing the * Cuzco
man 7 were brought to the writer’s laboratory in the United States
National Museum for comparisons. Among 10 modern Peruvian
femora selected at random, several showed close relation and one a
practical identity in type and dimensions with the femur which
formed part of the Cuzco find. The remaining bones were more or
less fragmentary, but presented no characteristic whatever by which
thev could be distinguished from the more immediate Columbian and
post-Columbian Peruvian bones. The part of the parietal, though its
aspect was somewhat obscured by the soaking in vaseline to which
all the specimens had been subjected, was seen to be still fairly
“oreen.” In general, the state of preservation of the bones bore
but little resemblance to that of any of the remains of early man in
France or elsewhere,



THE LA BREA SKELETON, CALIFORNIA

In the early part of 1914 newspapers of the United States gave
wide publicity to the discovery of human bones in an asphalt pit on
the Rancho La Brea, near Los Angeles, Cal. Though details were
withheld, it soon became known that such a find had actually been
made; and as the La Brea pits were already known as the most valu-
able deposits of skeletal remains of the Quaternary fauna of Califor-
nia, the occurrence of human bones in one of these pits was recog-
nized as a matter of very considerable importance,

Fortunately the study of these remains and their association was
early intrusted to one who commands the confidence of every Ameri-
can scholar in these lines, namely, Prof. John C. Merriam, of the
University of California. On August 7, 1914, in Science, appeared
his report, which shows the circumstances and scientific value of the
find in their true perspective.! The report is so coneise and to the
point that it is necessary to quote it almost bodily. It reads:

In January, 1914, the Muzeumn of History, Secience, and Art, of Los Angeles,
being inconvenienced by heavy rains filling the pits already in process of excn-
vation in the asphalt deposits at Rancho La Brea, began work at a new locality,
which was designated as pit No. 10. Work was started at a point a short dis-
tance southwest of a large pit from which many remains of extinet animals
haid been obtained in previous years. The point at which excavation was
initiated was marked hy a seepage from which tar had poured out in compara-
tively recent time, The excavation of this locality showed the presence of two
vents or chimneys filled with asphalt. The chimneys were each about 3 feet in
diameter and both had contributed to a hard asphaltic layer, forming the
surface of the ground at this peint. At a depth of about 8§ feet the chimneys
opened into a large dome-shaped asphaltic mass not less than 8 feet in diameter
and extending downward to an unknown depth.

Iemains of many kinds of animals were obtained in both chimneys, but the
mwost interesting discovery was the finding on February 5 of an upper jaw
from a human skull, at a depth of a little more than 6 feet, in the northerly of
the two chimneys, Careful investigation of this vent disclosed later almost
the entire skull with other portions of the skeleton. The remains evidently
belonged to one individual. The bones were found ranging in depth down to
a level of about 9 feet below the surface, and reaching almost to the point
at which the chimney connected with the domelike reservoir below.,

Real’zing that this find might prove of exeeptional scientific interest unusual
precautions were taken in the exeavations following the discovery of the human
remains,  Under the direction of Mr, Frank 8. Daggett, director of the museum,
and of Mr. T, . Wyman, who had immediate charge of the work in the piis,

1 [*reliminary Report on the Discovery of Human Remains in an Asphalt Deposit at
Rancho La Brea, by 'rof, John C, Merriam.  Science, n. 8, vol, XL, pp. 198-203, New York,
Aung. 7, 1914,
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the excavators obtained all possible information as to the nature of the deposit
in which the specimen was found, and every bone appearing in the deposit was
saved. The final results of the work give us a complete map of the deposit
amd Tull list of the animal remains from the two chimneys, with their situa-
tion in the chimneys, :

& #* ] * L] * ¥

'urely geologie evidences of age are often exceedingly diflicult to obtain in
asphalt deposits, owing to the peenl’ar mode of accumulation, aml the possi-
hility of movement in the deposits after they are once formed. The asphalt is
a residue from evaporation of oil. It accumulates either on the surface of the
ground or in the midst of other strata into which it has soaked or poured,
cven after the asphalt deposit has formed, the nature of the viscous material
makes possible considerable movement in many directions within the mass
amd consequent change of position of any materials in it

The deposits in which fossil remains have been found at Rancho La Brea
are evidently in part layers formed on the surface, and in part pipes, pockets,
and chimneys through which oil came up from deeply buried strata. The
source of the asphalt or ol is a deep-lying formation, which is considerably
folded, and is covered by approximately horizontal layers of clayey and sandy
strata washed in from higher land not far away. Oil and gas have heen seeping
through the superficial horizontal deposit for a very long period, and have
formed more or less definite channels or pipes along lines of least res'stance.
In some cases these pipes have evidently enlarged themselves locally to chim-
neys several feet in diameter,

At pit No. 10, in which the human remains were discovered, the asphalt de-
posit consists of two pipes or chimneys connecting with surface flows above,
The chimnevs arise below from a large dome-shaped asphaltie reservoir. This
dome may be an old surface pool now buried and forming a part of the pas-
sageway for further upward movement of oil; or it may be an enlargement of
i chimney that was originally very much smaller,

The asphalt in the chimneys and in the dome in pit 10 was largely a soft,
viscous mass containing a high percentage of sand, and including in some re-
rions many angular lumps of hard, weathered asphalt. The contents of the
chimnevs are entirely unlike the surrounding soil or rock. The material
through which the chimneys pass is not homogeneous, but is composed of ap-
proximately horizontal strata of clay, sand, and gravel, with a small inclusion
of asphaltic material in most places. The contact between the chimneys and
the matrix through which they pass was everywhere sharply marked.

% £ 3 * n * L E

Bones of birds and mammals were abundant in both chimneys. In the
south chimney, which is wide above and narrows sharply below, large bones
are found only above the narrowing of the pipe. In the large reservoir below
the chimneys only small bones appear, and these were found only in a limited
space near the point of union of the lower reservoir and the two chimneys.
The distribution of bones shows conclusively that they came from above, and
were not carried up from the depths with ascending oil,

The total number of specimens found in the chimneys was large, and will
aggregnte several thousand., These hones represent congiderable varviety of
mammals and birds,  They include bear, coyote, o wolf of the timber-wolf {ype,
skunk, wenasel, horse, antelope, rabhit, pocket gophers, field mice, eagles, owls,
vultures, crows, and many other forms,

The fauna from the two chimneys in pit 10 is in general like that of Cali-
fornia at the present time. It differs greatly from that of the pits in which
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the well-known Rancho La Brea fauna is found through the absence of the
great wolf, saber tooth, sloth, small antelope, camel, and many other nummals
and birds abundantly represented in the typical Rancho La Brea deposits,

The only extinet form certainly recognized in the material from the two
chimneys is Teratornis, a gigantic condorlike bind, as yet known only from
Rancho La Brea, and recognized by Dr, Lo H, Miller in this collection. Bones
of this bird were found in a narrow portion of the north chimney at a depth
of about 4 feet, and considerably above some of the human remains.  As nearly
as one can judge from the evidence at hand, there seems a reasonable chance
that the giant Teratornis was a contemporary of the human being whose re-
mains appear in the north chimney of pit 10. The evidence does not present
clear proof in favor of this view, but appears to balance in that direction.

The extinct California peacock and two other extinet species are doubtfally
reported from the north chimney, but there is doubt as to their having been
introdueed in the same manner as the other bones making up the fauna,

A small eollection found near the upper end of the north chimney containg
a number of birds, which, according to Dr, Miller, are quite different from
those certainly Enown from the two chimneys., The matrix in which this sl
collection was found is also different from that in the chimneys, It seems
probable that these specimens really represent an older fauna embedded in a
relatively-ancient deposit through or near which the north chimney passed.

A portion of the lower jaw of a young horse found at a depth of about 5 feet
and near the Terafornis in the north chimney is more =lender than any lower
jaw of the common extinet horse found in the typical Rancho La Brea fauna.
The writer has not, however, compared it with fossil specimens of exactly the
same individual stage of development. In slenderness it approaches more
closely the jaw of the existing domestie horse. The space between the back
teeth and front teeth seems shorter than that in the domestic horse, and is of
nearly the same length as in the extinet species from Rancho La Brea. A more
careful study of immature specimens from Rancho La Brea in comparison
with very young modern horses will be necessary before one can speak authori-
tatively with reference to the specific determination of this specimen, It will
he very interesting to know whether this is an extinet species which lived in
California until a comparatively recent time and was contemporaneons with
man, but became extinct before this country was visited by white men. The
alternative hypothesis is that it represents the colt of a modern horse which
“fell into the pit within the last century and a half,

The fact that the fauna from the two chimneys is nearly or quite identical
with that of the present day, while the typical Rancho La Brea fauna differs
greatly and shows close resemblance to the life of the earth at a remote time,
makes it evident that the fauna represented in the chimneys of pit 10 pertains
to a period much later than that in which the typical Rancho La Brea animals
livedd. The collection from the chimneys represents a time so close to the
present that the types of life were nearly the same as those in the region at
the present day. The giant Teralornis, and possibly several other extinet forms
in this fauna, may indicate that the asphalt in these chimnevs was trapping
animals at a time removed by some thousands of years from the present. On
the other hamd, it may be that these species were living here within historic
time, A third possibility is that the bones of such extinet species as are Tound
here have been removed in gome way from an older deposit amnd foumd a resting
place in the chimnevs in comparatively recent time,  Still more remote is a
fourth possibility (hat in Pleistocene time these chimneys connected with an
open pool far above the present surfaee of the ground ; that bones of o few
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animals trapped at that time sank to the position in which they were found in
the excavations; awl that after the removal of the upper deposits by erosion
the Iater or younger fauna was trapped amd mingled with the few bones of
earlier date,

The human bones were all found in the north chimney, where the history of
accumulation is more complicated than in the south vent. The pit containing
the human remains also contains all of the presumably associated specimens
representing extinet animnls,

The human remains were found rather widely scattered between a depth
of about 6 feet and 9 feet. The whole colleetion of human bones seems to
represent one individual, The bones are generally very much worn, The
wedr in some cases suggests movement within the pit in such a manner that
sand in the tar, or resting ngainst the wall of the chimney, has cut away the
bone by long-continued robbing,

Enough of the human skeleton was found in the pit to give a fairly satisfoe-
tory idea as to the characteristics of the individual it represents. The skull
is that of a small person of middle age, possibly a woman, The brain case is
relatively as large as that in =ome of the living native races of America.  Ac-
cording to Dr, A, L. Kroeber the racial characteristies do not differ decidedly
from those of people whose remains have been excavated in mounds on Santa
Itosa Island off the coast of southern Californin. 5o far as the characteristics
of the skeleton are concerned, it is not necessary to suppose that we have here
an individual who lived at a2 remote time when the human family was in a
relatively low stage of evolution. This skull is not comparable to those of
ancient races of the Neanderthal or earvlier types. 0On the other hamd, one
must not forget that people of a fairly advanced stage of brain development
were already in existence at the beginning of the present or Recent zeological
period,

The characters of the human remains taken by themselves indicate that this
person lived either within the present or Itecent period, or at a time not earlier
than the end of the Pleistocene period immediately preceding it.

A summary of available information regarding the age of the human skele-
ton found in pit 10 at Rancho La Brea is as follows:

1. The evidence of geologic ocenrrence in the asphalt chimney, taken by itself,
counts Tor relatively little owing to the peculiar conditions under which these
deposits are formed. In =so far as this is of value it suggests an age later than
that of the tar pits containing the typical Rancho La Brea fauna.

2, The fauna associated with the human remainsg in pit 10 is quite different
from the typical Pleistocene Ranchoe La Brea fanna, amd must have inhabited
thiz region at a different period. The fauna in pit 10 is closely related to that
of the present or Recent period. It is distinetly later in age than the typical
Rancho La Brea fauna.

3. The characters of the human remains, tnken by themselves, show a stage
of development similar to that of man of the present day and not earlier than
man of the Iatest Pleistocens tine,

4. The evidence as a whole indicates that the human skeleton from pit 10
18 of a period much later than that of the typical Rancho La Brea fauna, the
time being pither within the Recent period or not earvlier than the very latest
portion of Pleistocene time. The possible association of the human remains
with extinet Torms, such as the giant Teratornis, may indicate some antiguity
for the human being or may indicate comparatively late persistence of birds
or mmmnmals now extinet in this recion,

5. Measured in terms of yvears, it is not possible to give a definite estimate
of the age of the skeleton from pit 10, It may sullice to state that this person
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did not live in the period of the low-hrowed, Neanderthal, Pleistocene man of
Europe, It belongs to the distinctly modern stage ol evolution. It does nel
necessarily belong to the present historie period, but can not be considered as
having antedated it by many thousands of years. The age of this specimen
may perhaps be measured in thousands of years, but probably not in tens of
thonzands,

G. The study of the remains at pit 10 is a problem similar {o that presented
by the ocenrrence of an arrowhemd found in a comparatively recent asphalt
deposit encountered in the University of California excavations of 1912, The
arrowhend was found embedded in a deposit somewhat similar to that in
pit 10, and the fauna associated with it was in general of Recent aspect.

7. The final summing up of all evidence relative to the antiquity of the
Rancho La Brea skeleton will depend on a very detailed and exhaustive study
of the typical Pleistocene Rancho La Brea fauna, of the fauna from the later tar
deposits like that of pit 10, and of the existing fauna of California. No one
of these three factors is as yet satisfactorily known. Until they are all known,
the last word on the subject can not be written. The significance of this
statement may =eem larger when reinforced by the remark that the skeletons
of a large percentage of our living species have never yet been carefully studied
in the way in which this work must be done for use in investigations such as
thoze concerned in this problem.

From whatever point of view this specimen is considerad, it is well worth
exhaustive scientific investigation.

By the kindness of Mr. Daggett, director of the Museum of His-
tory, Science, and Art, of Los Angeles, the writer was enabled to see
the La Brea human remains, though only through the glass of the
case in which they were exhibited ; and the resulis of his observations
agree entirely with those of Dr. Kroeber, mentioned in the pre-
ceding pages. The color of the bones approximates that of asphalt,
and they show, as Professor Merriam indicates, the effects of con-
siderable wear by the sand in the asphalt. They must have been
subjected in no small degree to motion in the pit. The wear has
changed somewhat the appearance of certain parts, particularly the
lower jaw, having caused the disappearance of the chin, so that to
a superficial observer this part would look almost receding. What-
ever anthropologieal characteristics can be observed in the skull indi-
cate this to be of ordinary type and one which agrees essentially
with that of the California Indian. The small size of the skeleton
does not indicate dwarfishness, but merely a small female, such as
are not rare among the * Digeers ” and some other California Indians.
The fact that so many parts of the skeleton, and particularly the
skull as well as the lower jaw, were found in the pit, points to the
engulfing of either a whole body or most of the skeleton. There is
a possibility that the bones may have found their way into the
asphalt from a grave, but a body may also have sunk in the pit
accidentally or have been introduced.

As to the presence of bones of the extinet “Zerafornis™ in the same
*chimney ” with the human bones, we should hardly be justified in
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drawing from this fact any far-reaching conclusions. In a viscous
and mobile medium, such as the asphalt of these pits, association of
other bones with the human remains may easily be a mere accident
and can be of no definite chronological value. .

Taking everything into consideration, there is nothing in the La
Brea find which would enable the anthropologist to aceept the
remains as representative of any Americans earlier than the Indians.

A recent letter to the writer from Professor Merriam conveys the
information that he is engaged in preparing a final report on the ease,
which will soon be ready for publication.
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THE “FOSSIL ™ MAN OF VERO, FLORIDA
PRELIMINARY Fl-:a.r.-uum

The discovery of * fossil human remains ™ at Vero, on the eastern
coast of Florida, was recently announced by Dr. E. I1. Sellards, State
Geologist.' In the early part of October a more extended report on
these finds, by the same author, appeared,* and other communications
on the subject were sent to scientific journals.® Meanwhile, generous
invitations to visit Vero were extended by Dr. Sellards to a num-
ber of scientific men interested in the subject, as a result of which the
last few days of Oectober found his camp at Vero filled to capacity.
The party included, besides Dr. Sellards and Mr. H. Gunter, his
assistant, Dr. Rollin C. Chamberlin, of the University of Chicago,
and Dr. T. Wayland Vaughan, of the UTnited States Geological Sur-
vey, geologists: Dr. O. F. Hay, of the Carnegie Institution of Wash-
ington, vertebrate paleontologist; Prof. George Grant MacCurdy, of
the Peabody Museum, Yale University, archeologist and anthro-
pologist ; and the writer. A stay of two to five days was made by the
several members of the party, and, notwithstanding insects, rain, and
finally a partial flood, the locality of the finds, together with the
vicinity, was fairly well examined. (PL 1.) The reports of the mem-
bers of the party on the results of their observations, including a pre-
liminary account of similar nature by the writer, will be found in the
January-February. 1917, number of ke Journal of Geology, and are
referred to later in this memoir. Tn this place is presented a more
complete account of the subject so far as it relates to the human bones.

History or Tae Discoveries

The essential features of the history of the discoveries, as given by
Dr. Sellards in the Eighth Annuwal Report of the Florida State
(reological Survey, are given below. The account is preceded by a
brief summary, which reads as follows:

[P.123] A new and very important loeality for vertebrate, invertebrate, and
plant fossils was found in 1913 at Vero on the Atlantic coast in central-eastern

1 Bellards, E. H., On the Discovery of Fossil Human Remains in Florida in Association
with Extinct Vertebrates, Amer. Journ, 8ci,, ser. 4, xni1, pp. 1=18, 1910,

fHuman Remains and Asszociated Fossils from the Pleistocene of Flovida, Eighth Ann,
Rep. Fla, State Geal, Swre., 1916, pp. 121-160,

P Human Eemains from the Pleistocene of Florida, Seience, n. s vol. XLy, pp. G15-G17,
New York, Oct, 27. 1914,
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Florida. The feature of especial interest at this locality is the presence of
fossil human remains in association with the Pleistocene vertebrates. Human
remaing have been found at this loeality In two separate steata which differ in
age, the one being superimposed upon the other. The contemporaneity of man
and the Pleistocene fossils is based not upon a single discovery, but upon sue-
cessive discoveries, including bones Trom two hmman skeletons and in adidition
flints and implements made by man. The geologic conditions at this locality
fortunately are favorable for a correct placing of the fossils, as the older
human remains are here found in a fresh-water stratum which rests upon
marine shell marl and is overlaid by a laminated fluviatile deposit. Although
Iying near the surface, the possibility of the human bones represeniing a recent
burial is:excluded by the fact that the overlyving laminated stratum is undis-
turbed. The condition of preservation ag well as the abundanee of the asso-
ciated Pleistocene fossilz iz such as to show that they eould not have washed

ou e ET (GANAL

g L

Fic, 1.—Vero, the drainage canal, and wvicinity. The arrow points to the location of the
finds. (From survey map furnished the Smithgonian Institution by Willlam . Kim-
biall, chief engineer in charge of the construction of the caoal )

into this deposit from an older formation. There is thus conclusive evidence
that the human remains and the associated fozsils are contemporaneons,  These
associated fossils, including mammals, birds, batrachians, reptiles, and fishes,
alford incontestable evidence of the Pleistocene age of the deposiis.

The occurrence of fossils at Vero was bronght to Dr. Sellards’s
attention toward the end of 1913 by Mr. I. M. Weills, a loeal col-
lector. Their presence—

[P, 124] first became known as a result of the construction of a drainagce
eanal made by the Indian River Farms Company. Throughout the greater
part of its conrse this canal, which extends from the coast several miles inland,
eats through the sarface materinls, including sand, marl, and muck heds, and
into marine shell marl, In the marine marl, invertebrates are found in abun-
danee amd in an excellent state of preservation, while in the samds, fresh-water
marls, amd muck beds, vertebrates and fresh-water invertebrates are not infre-
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quently preserved. The chief lo-
eality for vertebrate amd plant
fossils, however, is at the public
poad crossing one-half mile north

of Yero, where the canal culs
into an old streamm bed.  The
canal enters the stream Dbed

about 500 feet west of the cross-
ing, and follows it while passing
under the bridge and for SO0 and
600 feet beyond, or for a total
distance of about 1000 feet.
[Sketeh map, fig. 1.]

[Pp. 125-12G] The marine shell
marl into which the eanal cuts,
No. 1 of the section shown in
text figure 2, is a part of the ex-
tensive series of marine marls
which border the Atlantic coast,
heginning on the north near St
Aurustine, where the marl is
known as “ Coguina ™ rock, and
extending south to the Ever-
glades of Florida, beyomd which
the shell marls give place to the
shallow-water limestones of ex-
treme southern Florida. These
marls and limestones are known
by their invertebrate fauna to be
of Pleistorene age. . . .

The sands which as a rule
overlie the shell marls are in part
of marine orizin, having accuo-
mulated in shoal waters or
beaches and dunes at the time
the sea withdrew from the Iand,
and are ihus contemporanecns in
age, or nearly =o, with the marine
shell marls. However, in ponds,
gtreams, and lakes fresh-water
marls, sand, amd muck deposits
aecmmulated which rest npon and
henee are of s=omewhat later age
than the marine marls, and it is
in deposits of this kind chiefly,
as wonld be expected, that the
lamd and fresh-water fossils are
preserved,

is

The basal marine deposits
have been designated by Dr.
Sellards as .stratum No. 1,
the superimposed “sand and
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DISCOVERIES ATTRIBUTED TO EARLY MAN

1 inch equalzs 25 feet.

Fast Coast Railroad bridge west a distance of

7% feet @ vertical =cale,

Horizontal seale, 1 inch equals

I bank at Vero.

—8keteh showing the strata exposed in the cana

o

Fia.

and south banks of the canal from the Florida

The section here represented. is that of the north

3 |

level in the

A marine shell marl found generally

The base line iz drawn at water

f the Iateral eanal from the south.

The break in the skeich indicates the entrandce o

feet.

iy
-

(il

are :
) o fresh-water sand,

The strata exposed

canal, which ot that time stood 18 feet below the top of the railroad track.

throughout this part of the

and marl bed containing fresh-

mnck.

i

Siate and ent info by the canal here as elsewhere ;

and vege-

muck,

alluwial bed consistine of Incoherent sand,

Human skeletal remaing have been found in stratom No.

{(3) an

including human remains ;

animal fossils and human remains.

Markings on a bone and on o proboscidian

water Invertebrates, plant and vertelrate fossils,
and at d.

table material containing plant and

at @ and at c.

£a ]
Flints and bone implements were found in this stratum at ¢

)
i

tusk were found in this stratum at b.

Human skeletal remains, pottery,

i After Sellards.)

and implements were found in stratum No. 3 at ¢ and at f.
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marl 7 stratum as No. 2, and * the alluvial bed ™ resting upon this as
stratum No. 3. Stratum No. 1 has already been defined. Stratum
No. 2—

[ 125] includes eross-bedded river-wash sand, partially decayved wood and
muck, samnd stained brown by organic matter, and at places fresh-water marl
rocl, The distinetly eross-hedided sands of this stratum are found near the
bha=e, and it is here chiefly that the decayed wood and muck occur lying in
stream channels in the shell marl, The brown sand contains in places many
fresh-water shells, and grades into the fresh-water marl, which in places in-
cludes at the top as mueh as 2 feet of rather hard rock. Vertebrate and fresh-
witer invertebrate fossils oceur throughout this bed from the ceross-hedded
sands at the base to the marl rock at the top, It Is from this bed also that
the first human fossils found at Vero were taken.

Stratum No. 3 1s deseribed thus:

[Pp. 120-130.] Resting upon this samd and marl hed and in pl.-u:'i_';euttiuﬁ into
it is an alluvial deposit consisting chiefly of vegetable material intermixed with
gand, grading at the top in places, as is true also of the bed beneath, into a
fresh-water marl. The average aggrading of the stream valley by this alluvial
material amounts to about 2 feet, although locally where the stream cut deeply
into the underlying bed this deposit reaches a maximum thickness of 5 or 6
feet. Thiz alluvial deposit containg vertebrate amd plant fossils and in the
fresh-water marl occasional invertebrates. Human remainsg are found in this
deposit also, their place in the section being indicated in text figures 1 and 2.

Between the marine marl, No. 1 of the section, and the sand and marl
stratum holding human and other vertebrate fossils, No, 2 of the section, there
exists no persistent well-marked break in deposition. There is, however, a
change from marine to fresh-water conditions, and acecompanying this change
one finds evidence of stream action, materials from the land having been
washed in and deposited in channels in the marine shell marl. On the other
hand, there are places in the section where the sand and shell beds of the
marine deposits dovetail into the succeeding fresh-water deposiis in such a
way as to indicate continuous deposition. It is probable that the fresh-water
deposit indicated by No. 2 of the section represents at this locality the
closing phase of the marine marl formation, the change to fresh-water condi-
tions having been brought about by a slight shifting of the strand line,

Between this older stream deposit, No, 2, and the alluvial hed which fol-
lows, No. 3, there is on the other hand an abrupt, well-marked, persistent
break, the top surface of stratum No. 2 being extremely irregular. The
alluvial bed, No. 3, the initial phase of which is represented hy pronounced
stream action, conforms to the irregularities of the older deposits. Stratum
No. & represents possibly the filling of the stream channel which followed the
Iate Pleistocene depression referred to on page 126.

One of the abundant and easily recognized fossils of stratum No, 2 is the
Columbian elephant, Elephasg colwmbi, and for convenience of reference this
stratum may be known asg the Elephas colwmbi zone or horizon., An abundant
fossil in stratum No. 5 is a deer which is referred provisionally to the modern
(idoeoilens osceola, and this stratum may be known as the Odocoilcus osceola
ZONE,

The human remains. First skeleton.

[Pp. 131-132.]1 In Oectober, 1915, Mr. Ayers, while examining the stratum
which containg the vertebrate fossils, found some hones in place which seemed
probably to belong to a human =keleton, 1In order to verify the place of the
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hones in the section he then called Mr. Weills, and together they removed the
bones. The parts of the skeleton obtained include the vight amd left femur,
lacking the extremities; right patella; left tibia and fragments of the right;
right fibula; right ealcanenm; right amd left astragalus; left navicular; ex-
ternal cuneiform of the right foot; right metatarsals one to four; left metatar-
gnle three to five: a part of the shaft of the left humerus; right os magnum;
three metacarpals; and three phalanges, All of these bones pertain appar-
ently to the same specimen, representing a small individual.  From the lower
marzin of the lesser tuberosity to the upper margin of the inner condylar notch,
the femur measures 29 cm., the corresponding measurement on the femar of a
large modern adult being as much as 32 em. The extremities of the larger
limb hones of this skeleton are but poorly preszerved, a condition common to
many of the bones in this sand, although the bones found in muck in this bed
are a5 a rule more nearly complete,

The section of the bank at the place where these human bones were found

iz as follows:
Feet, Inches,

A BB A B B Te] oM R R e e e 1 3
Sand stained brown by organic matter. oo ccccmeeee 3 9
Marine shell marl to water level in the canal. oo oeeeoo o o )

The marl rock and the brown sand beneath represent stratum No, 2 of the
seneral section (text figure 2), the alluvial bed, No. 3 of the section, being
absent at this place. The human remains were imbedded in the brown sand
about & feet from the base or 2 feet from the ground surface as it existed
previous to the eonstruction of the eanal,

That the sands in which the human remains are found represent a eon-
tinnation of the stratum holding the other vertebrate fossils there can he no
question, as the section is continuous along the canal bank and the deposits
identical in appearance. Flephas colwmbi, FEquus leidyi, and other extinct
species are found at an equal or higher level in the beds on either side of the
kuman remaing. TFrom the marl rock which lies at the top of the section the
writer obtained, within 6 feet of the place where the human skeleton layv, a
premolar tooth of a fox, representing not the common gray fox of that region,
but either an extinet species or possibly the red fox, Valpes pennsylranicus,
which at present is not known in Florida. In immediate association with the
hnmman bones were the scapula amd astragalus of o deer, which is also found
elspwhere in the sand, being one of the common fossils of the bone hed. In
addition a hyoid hone of the sloth, Wegalonpr jeffersonii, and pieces of the
teeth of the mastodon, Mammut americapum, have been collected from the
canal bank at the place where the human bones were found,

Second sheleton.,

[Pp. 140-142.1 Tn February, 19186, Mr. Ayvers ohtained a human riecht ulna
whieh, although not found in place, was recognized as having been derived from
the bank, since the degree of mineralization was similar to that of the asszo-
ciated vertebrate fossils, The skeleton from which this bhone came, however,
was not located at that time. Again, in April, 1916, Mr. Avers found the
iistal end of a humerus, which, although not in place, had recently fallen
from the hank, The discovery of this bone led to the loeation in the bank of
other bones belonging to the same skeleton to which belongs also the ulna
found three months earlier. The place of these hones in the section may bhe
geen from the photograph [pl. 6, fig. 11, which shows the left ulna, femur,
and rading as they lay in the bank. All of these bones were at the hase of
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stratum No. 3, lying at the contact line between this and the next older
stratum. By reference to the general sketch showing the eanal banks [fig. 2]
and to the more detailed sketeh [fig. 3] it will be seen that at this place the
later stream deposits, stratum No, 3 of the section, cuts sharply into the older
formation, and for a short space euats entirely through stratuom No, 2 and into
the shell marl beneath., [Rigs. 4, 5.

The bones from this skeleton were taken from the bank by Ayers, Weills,
and the writer. In addition to the ulna amnd humerus, there were obtained
from cavings from the bank a part of a sphenoid bone, scapula, nnd a left
upper incisor, anid in place in the bank the lelt ulna, a femuar, radins, base of
a jaw, parts of the skull, and two metatarsals. The first bone found in place
was the left ulna, of which the proximal part only was present, although the
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Fig., 3.—8keteh showing the strata exposed in t{he szouth bank of the canal from 452 fo
480 foet wost of the Lridge. Horizontal and vertieal secale, 1 inch equals 4 feet.
Nos, 1, 2, and 3 in the sketch represent sirata 1, 2, and 3, respectively, of the general
geetion, At one place pear the middle of the exposure stratum No. 2 1= cut out by
stratum No, 3. The dividing line between 2 and & here as elsewhere is well marked
and Is unmistakable. Human bones are found in stratum Noo 2 at @, this being the
place from which the writer obtained a bhuman astragalus, an external cuneiform, and
parts of the pelvis in place, as well a2 some other bones and flints from siftings,
At b In this stratum was found a Oint spall. A type specimen of a turtle, Terrapene
innaoria 1ay. was found in thiz stratum at . A foot bone of n horse was fonnd at d.
Other fossils were obtained in this steatum.  Bone implements were obtained feom the
gand near @ and near . Stratum No. 8 consists of alternating beds of sand and muck
which conform to the irrezularities of the underlving deposits. Human bones were
found at the contact line between 2 amd & ot e, f, and . A number of other bhones
were also found In this stratum lyving at or near the contact line. This stratum con-
tnins al=o numerotis bone implements, pottery, and a few arrowheads and ornaments,
(After Sellards. )

distal part lacking the extremities was later obtained a few inches farther back
in the bank. The bone next found, the left femur, of which only a part of the
shaft is preserved, was lying near the ulna and at about the same level,
Another piece from the shaft of this bone was obtained the following June,
having been found several feet farther back in the bank. The radius, of
which the proximal part only was obtained, was found 5 feet north of east of
the ulna and at the same place in the section ; that is, at the bottom of the bed
of samd and alluvial material. Owing to the =lope of the bed at this place,
however, thiz bone lay at an actual level fully 2 feet lower than the ulna. The
jaw and the parts of the skull were found chiefly between the ulna and the
radiug and from a few inches to 2 feet farther back in the bank. Ome of the
foot bhones, a fifth metatarsal, was taken about 8 feet east of the ulna and at
an actual level, owing to the change in slope, above that of the radins and
approximately the same as that of the ulna. Above the human skeleton 4
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feet of alluvial material are found at this place, consisting of alternating
lavers of sand and muek, which in places grade into soft, fresh-water marl
having a thickness of as much as 2 feet. Fossil plants, including leaves, stems,
and seeds, are found in the muck bed. The plants apparently are but little
changed from their original condition. While execavating in this bank in
June additional pieces of the skull were found as well as a part of the shaft
of the right femur and an additional incisor tooth,

By reference to the text figures and to the deseription of the fossils it will
be seen that the bones of this skeleton, lying at the contact line between strata
2 and 3, are found on either side and avound the bones found in place in the
older stratum No, 2. The pos=ition leads to the sugzestion that the bones lying
at the hase of stratum No. 3 were derived from stratum No. 2, and that only
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¥ic. 4.—Detail of section of the bank on the south side of the canal from about 458 to
468 feet west of the bridze. Seale, veriical and horizontal, 1 inch cquals 2} feect.
Nos. 1, 2, and 2 represent strata 1, 2, and 3 of the general section,  Human hones were
found in stratam 2 at @ and at & The scapula of a deer was found at e, The over-
Iying material consists of alternating layers of sand and muck which had not been
disturbed, Theze conform to the irregularities of the underlying formation. (After
Bellards.)

one skeleton is represented by the two finds. 'This may be true, since there is
no duplication of parts, and a large individual is represented in each instance,
It is well to remember, however, that human remains characterize stratam
No. 3, a fact indicated by an abundance of pottery, many bone mplements,
arrowheads, amd other small Mints,

In June, 1916, while excavating near this place, 465 feet west of
the bridge, Dr. Sellards—

[Pp. 1535-15G] found human bones in place in the olider stream deposit, stratum
No. 2 of the section, The section at this place is as follows:

Feot,
Alluvial deposit consisting of alternating beds of sand and muck, repre-

senting No. 3 of the zeneral section R e g S T e Sl
Dark-colored sand, representing No. 2 of the general section. oo _____ 13
Shell marl, representing No, 1 of the general section to water level, about.. 4
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The exposure in the canal bank at the place where these bones were Tound
is shown in the accompanying sketeh and in the photographs. . . . The top
surface of stratum No. 2 here, as elsewhere, is irregular, the irrezularities heing
filled by the overlying deposits, At the spot where the human bones were
found. owing to stream wash previous to the deposition of the overlyving deposit,
the fresh-water stratum, No, 2 of the section, is only 18 inches thick. The
human bones were foumd in this sand about 10 inches above the base, The
overlying alluvial beds are stratified, and, as osual, conform to the irregulari-
ties of the underlying formation. 'The human bones at this place were found
and removed hy the writer in the presence and with the assistance of Isaac DM,
Weills and Frank Ayers. The first bone found was a right astragalus; the
second bone taken in place was the right external cuneiform, which lay at the
same level and about 10 inches from the astragalus.  About 12 inches farther
back in the bank was found a piece from the right pubes and a part of the left

e, 5—Detail of the section of south bank from about 470 to 478 feet west of the bridge.
Horizontal and vertical scale, 1 inch eguals about 2 feet. IHuoman bones were fownd
at or near the contact fine betwesn strata 2 and 3. The strata Nos 2 and 3 correspond
to strata 2 and 8 of the general section., No. 3 is an alluvial deposit made up of
alternating layers of sand and muck which were undisturbed. (After Sellards. )

ilinum, ineluding that part of the bone which articulates with the sacrum.
Upon sifting the sand in which these bones were imbedded there was obtained,
in addition, two phalanges, a section from a limb bone, and some other human
bone fragments,

The dividing line between strata 2 and 3 of the general section here as else-
where iz well markeid and unmistakable, and the human bones ay in stratam
No. 2. The overlying laminated deposit is undisturbed, and hence the bones
can not represent g recent burial. The vertebrates associated with these bones
are listed in a subsequent paragraplh.

A list af fﬁ.xmﬁ'.u—

[P, 1539] found in stratum No. 2 in association with human bones, flints, and
implements on the south bank of the canal from 460 to 470 feet west of the
bridze. The bones found in place in stratum No. 2 at this place include
the following: Odocoileus sp., left scapula and teeth; Flephas columbi, tooth
fragments; FHquuws feidpi?, part of a tooth; Tapires haysii?, part of a tooth;
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aml Didelphis virginiana, part of the lower jaw., Upon sifting the sand the
following additional species were obiained : Spleilages sp., teeth and part
of lower jaw; Dasypus sp.?, dermal plate; Sigmodon sp., teeth; Neofiber
alleni, teeth : Chlompt herivm seplentrionalis, dermal plates ; Blarina sp.; Cryp-
totis floridana ; bird, humerus and part of radius; Alligetor mississippicnsis?,
teeth, dermal plates; batrachian, leg bone; snake, jaw and fangs; as well as
acorns and fragments of wood, Of these fossils the seapula of the deer was
found within g few inches of the human astragalus and at the same level, while
the other specimens were found nearby, none of them being more than 5 feet
from the human bhones,

Additional human bones: In April, 1916—

[P. 142] while exeavating in the north bank of the canal, 419 l't"l."c."n'n."r-cl of
the bridge, Mr. Weills obtained at the contact line between strata Nos, 3 and 2
a single huinan toe bone. From the same bank, 450 feet west of the bridge and
at approximately the same place in the section, Mr. Weills obtained in June,
1916, an unworn human molar teoth. Since the eanal at this place is fully 100
feet wide from bank to bank, it is doubtful if these specimens, although at the
same place in the section, belong to the =keleton found directly opposite in the
south bank.

Artifacts: In April, 1916, while excavating in layer No. 2 on the
north bank, 370 feet west of the railroad bridge, Mr. Weills obtained
in * immediate association ” with various bones of fossil animals—

[P. 134] a fragment of bird bone and a tip of a proboscidian tusk, which have
markings which apparently were made by tools. These two specimens were
both found in place near the base of stratum No. 2, on the north bank, 370 feet
west of the bridge,

[Pp. 136-139.] In stratum No, 2, at the locality on the south bank, 460 feet
west of the bridge, Frank Ayers found in place a thin sharp-edged flint which
undoubtedly is a spawl from the manufacture of some kind of a flint imple-
ment. The place of this flint in the bed is about a foot farther in the bank than
the human bones and 3 or 4 feet farther east. . .. Upon sifting the sand
from this stratum at this locality five additional small flints were obtained,
They may be spawls, although it seems more probable that some of them at
least are small implements.

[P, 140.] With the small lints obtained from sifting the sands [of stratum No,
2] in which the human bones were imbedded was found a piece of a bone imple-
ment. Subsequently, while sifting the sand from this stratum about 10 feet
farther to the west (475 feet west of the bridze), a second small implement
and also a small flint was found. The bone implements are polished and nicely
finished. The second implement found, which is practically complete, is sharp
pointed at one end and beveled at the other, probably for insertion into a shaft.
While neither of these implements were found in place, the sand was carefully
handled, and there was little or no chance of their coming from any stratum
other than No. 2 of the section,

All the human bones recovered are mineralized. Comparison with
a fossil animal bone from the same locality and a human bone from a
sand mound near Vero gave Dr. Sellards the following results:
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Analysis of recent and fosgil bones from Vero, Florde [p. 133)

No. 1 MNo. 2 No.3 No. 4
Sl b e i e s B L S | 2.0627 | 2.8357 | 2.6293| 2. 7505
TP T 1) PR SR i S ) 10.72 | 2.07 | 4.00 3. 59
YVolatile matbars oo ia se Jesiay sl ga e lasy orn 14, 59 282, |.8.22, 11030
Phissphatic deids Pydpist il e sy o 97.24 | 32.27 |30.88 |32.00
Calcinm oxide, Cal....courpviie siansnmncs 30.75 46, 80 45. 69 45. 31
Inscluble matter, silica, ete. ... et 0. 60 1. 11 3.61 1.39
Iron and aluminum oxides..........ccvvenn.. 0.13 3.71 1. 85 0.76

No. 1 is from a recent human tibia taken from an Indian moumnd near Vero.
Fla. Sury, coll, No. 5537, No. 2 is from the right tibia of a man taken in place
in the Pleistocene bed at Vero, Fla. Surv. coll. No. 5200, No. 3 is from the
femur of Canis sp. from the stream bed at Vero. Fla. Surv. coll. No. 5449, No.
4 is from the front part of the jaw of Megalonye jeffersonti, from Vero. Fla.
msurv, coll. No. 4374,

[P 160.] The men of the stage of the Meistocene represented by stratum No. 2
of the section at Vero were then making flint implements, a fact folly estab-
lished by the dizcovery in place in the Pleistocene bed of a8 spawl from such an
implement. They apparently were also making bone implements, two of which
have heen gbtained from screenings from the Pleistocene deposit. They prob-
ably had also acquired the art or custom of engraving on bone, this conclusion
being supported by the discovery in place in the Pleistocene bed of a bone and
of a proboscidian tusk having markings which seemingly were made by tools.
Further support of this fact is derived from the presence in the formation of
small flints obtained from screenings which may have served as tools for this
DUrpOse,

As to layer No. 3, Dr. Sellards has already been quoted as stating
that [p. 142] “ human remains characterize stratum No. 3: a fact
indieated by an abundance of pottery, many bone implements, arrow-
heads, and other small flints.” He adds, on the following page:

A considerable amount of broken pottery is found in this horizon particularly
at the locality on the south bank 450 to 475 feet west of the bridge. Bone
implements are also numerous and were made evidently to serve a diversity
of purposes, Well-worked [lint arrowheads are found also, as well as oceasional
spawls from the manufacture of flints. The pottery, flints, and bone imple-
ments, however, are not confined to this locality on the south bank, but are
found also in the same horizon on the opposite side of the canal.

I[P, 159.1] The eunltural stage of man contemporaneons with stratum Noo 3
was quite advanced as indicated by the presence of pottery, ornaments, and a
diversity of bone implements, These artifacts are numerous in this horizon,
and as the deposit is steatified and undisturbed it is quite impossible that they
could have been placed there by burial.

Dr. Sellards proceeds then to enumerate in detail the plants and
fossil animal bones found in strata 2 and 3 (pp. 143 et seq.).
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Plants:

Plant remains in stratum No. 2 of the section at Vero are not numerous.
In this respeet this horizon differs from the alluvial bed which follows, in which
is found an abundance of plant stems, =seeds, and at places well-preserved
leaves, The only recognizable plants obtained from this horizon are acorn
cups, although in places are found stems and pieces of wood, The plant stems
upon exposure to the air shrivel up; the wood also has a tendency to fall to
pieces upon drying. '

[P, 147.] Acorn cups, acorns, and other seeds are numerous, as are stems and
pieces of limbs; in places also where the conditions are favorable leaves are
well preservedd. The plant remains indicate a diversified flora representing a
hammock type of vegetation, the term * himmock ™ being used in Florida to
apply to a mixed timber growth, which usually includes a number of deciduous
species. This type of vegetation occupies limited areas and contrasts with the
pine lands, which are extensive.

Invertebrates:

[P. 143.] Fresh-water invertebrates are abundant in stratum No. 2 of the
gection and have been collected from several places in the bank, The species
present are given in the accompanying list. These have been identified by
. Paul Bartsch, who states that all of the species are represented in the
recent fauna. This is in marked contrast to the vertebrates among which
are many extinct species,

With the land amd fresh-water invertebrates are found a number of marine
gpecies represented chiefly by young or small shells which were probably acci-
dentally included at the time the deposits accumulated. From the marl rock
near the top of the stratum was obtained a single specimen of Osfrea, which,
however, was probably introduced into the formation either by man or in some
aceidental manner.

Vertebrates:

[P. 144.] The vertebrate fauna from Vero is oblained from the fresh-water
stratum No. 2, and from the fluviatile deposit No. 3, none of the material so Tar
as definitely known having been derived from the underlying marine marl.
The vertebrate fossils oceur in considerable numbers, although, as iz usually
true of stream deposits, the skeletons are for the most part disassociated.
While all elasses of vertebrates are represented, the mammals are by far the
most abundant,

Many families are represented, some by extinet, others by living
species; but the mammals are the most numerous. They include:

LIST OF MAMMALS FROM STRATUM 2 (P. 158)

Didelphis virginiana Elephas columbi Smilodon sp.
Megalonyx jeffersonii Neofiber alleni Canis ayersi, sp. nov,
Chlamytherium  =zepten- Sylvilagus sp. Procyon lotor?
trionalis Bigmodon sp. Equus litoralis
Diasypus sp. ¥ Cryptotis floridana Cameloid indt,
Eguus leidyi Blarina sp. Bi=zon sp.
Tapirus haysii? Vulpes pennsylvanicns Hydrochoerns sp.
Oiloeolleus sp. Equus complicatus Lutra canadensis
Mammul americanum Peccary indt, '

90522° —18—PBull, 66—3



34 BUREAU OF AMERICAN ETHNOLOGY [BULL. 68

LIST OF MAMMALS FROM STRATUM 3 (P. 158)

Didelphis virginianga Sylvilagus sp. Procyon lotor?

Chlamytherinm  septen-  Sigmodon sp, Lutra canadensis
trionalis Neotomn sp. Lynx sp.

Dasypus sp. ¥ Sealopus sp. Ursus indt.

Odocoilens osceola Vulpes pennsylvanicns?

Neofiber alleni Canis sp. ef. C. latrans

Dr. Sellards’s opinion.: On the basis of the foregoing data, Dr. Sel-
lards reaches the conclusion that, so far as Skeleton I is concerned—

[Pp. 133-134.] Since the stratum holding the bones lies near the surface, the
possibility of the human bones having been placed in it by burial must be con-
sidered, although in case of a burial it 2eems probable that more of the skeleton
would have been found. Since being dug, the canal has gradually widened by
the caving of the banks, and at the place where the human bones were found
the rock at the top of the section had broken from the ledze amd lay inelined on
the eanal bank, having moved somewhat frow its original position. When in
place, however, this rock rested above the human bones, The sand in which
the bones were imbedded had not been disturbed. Moreover, the human bones
are thoroughly mineralized, and it is highly improbable that a recent skeleton,
if placed in these heds, wounld have become equally as well mineralized as the
much older Pleistocene bones. Without dovot the mineralization of the bones
is the result of the slow chemical changes by which bones are altered while
being fossilized, a process which at this locality has affected alike, altbough
in a slight varying degree, all of the bones of the deposit.

As to Skeleton II, Dr. Sellards believes (p. 139) that the bones
cannot represent a recent burial, as is * evident from the undisturbed
condition of the laminated beds lying above this stratum™ which
contained them. Speaking of stratum No. 2 in his summary, he also
reiterates that “ the human remains are fossils normal to this horizon
and were not iniroduced by burial.” In conclusion, Dr. Sellards
ventures to state unqualifiedly (p. 160) that, * By these discoveries
in Florida the contemporaneity of man with a Pleistocene fauna is
definitely established for the first time in America.” Similar decisive
statements are found in his correspondence and in his other publi-

cations on the subject.'
Crrrican CoxsipeEraTion oF THE VErRo Finps

in deciding questions of so great importance as the presence
of the remains of early man in any part of the American Continent,
it would seem only prudent that in any given case final positive con-
clusions should be deferred until the evidence shall have been sub-
mitted to and considered by those who through their training and
experience can be assumed to have special qualifications for the

=
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1 An article by Dr. Sellards under the title * Forther Notez on Human Remains from
Yero, Florida,” appeared sinee this report is in print in the American Anthropologist
{April-June, 1917}, It reasserted the author's bellef in the antiquity of the bones,
without producing any new data.
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interpretation of the phenomena involved, and until all room for
serious doubt concerning the age of the finds shall have been removed.
1t is ]lm'tivul:u'ly regrettable that in the Vero case anthropologists
could not have had the opportunity of examining the evidence on the
spot while the human remains were still én sifu, rather than after
everything relating to human occupancy had been removed and after
far-reaching conclusions concerning the age of the remains had re-
ceived wide publicity,

It is scarcely safe for the geologist or the paleontologist to assume
that the problem of human antiquity is his problem. Although it is
only just to acknowledge that geology and especially paleontology
ean be, on occasion, of the greatest aid to anthropology in determin-
ing the age of human remains, yet these branches are not adequate
in themselves to deal with the subject. In all cases in which the
remains of man are concerned, be they cultural or skeletal, there
enters a most important factor into the case which does not exist for
the geologist and paleontologist, namely, the Zwman element, the
element of man’s conscious activities.

Like inorganic materials, the remains of plants and animals are
passive objects, affected only by the action of living plants and
animals and that of the elements. In the main they find their rest-
ing places accidentally, and, unless they sink into the soil or are
displaced by some ageney subsequent to their deposition, they consti-
tute safe evidence of contemporaneity with other similar objects
and with the geologic components of the same horizon. Not so,
however, with the remains of man. Accidentally or intentionally
he introduces cultural objects into the ground. and from the earliest
known times has buried his dead at varying depths, thus introducing
his remains into deposits and among other remains with which
otherwise they had no relation.

There have been accidental deaths in rivers and bogs, and in
certain cases human bodies have remained on the surface of the
ground unburied, but such instances have been always, as they are
to-day, very rare. Still more rare must have been the abandonment
of unburied bodies in numbers; this would happen only after a
battle, a massacre, or a great pestilence. But what chance would
human skeletons left in this way upon the surface have of becoming
actually included, in any degree approximating entirvety, natural re-
lations of the parts and a good state of preservation, in a slowly
forming geological stratum, and so of becoming true paicontological
specimens, synchronous with the bones of animals and other organic
materials in the same deposits? The chance is too slight to deserve
serious consideration. The bones, with the exeeption. perhaps, of
those of some compact part, as a hand or a foot, would be broken,
scattered, gnawed by animals, weathered, split, moss-eaten, root-
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caten, and in nearly all cases wholly or largely destroyed. The same
thing happens constantly with the skeletons of the larger animals
whose bodies remain on the surface of the ground. What is pre-
served of them in the geological formations consists usually of indi-
vidual teeth or bones, or at most of a few related parts, yet animal
bones are on the whole more durable than human bones, and there
are immeasurably more of them. For every human body abandoned
on the surface of the earth there were probably millions of carcasses
of animals; and this applies even more forcibly to prehistoric times,
when men were searce and animals much more numerous.

What slight chance, then, can there be of finding in any stratum,
but especially in one of slow aceumulation, a fairly complete and
well-preserved human skeleton of equal age with the deposit? And if
one such marvel should happen, what chance would there be of the
discovery within a few rods distance, at almost the same depth, and
in a distinct geological formation, of a like skeleton? Surely such
a chance would be infinitesimal; and if such skeleton or skeletons
arve actually found in ancient strata, it is only reasonable to expect
that scientific explorers should make every possible effort to find
a more probable explanation of their presence than that of original
deposition, before announcing their contemporaneity with the in-
closing deposits and with the animal bones found in those deposits.

But there are other considerations in cases of this nature which
must receive due attention, and these are all anthropological.

In the first place, anthropology has a right to expect that human
remalins of whatsoever nature assigned to great antiquity should show
some adjustment in struetural type to such antiquity. 1t is not suffi-
cient in any such case to endeavor to explain the presence of modern
forms by the unsupported statement that such might have occurred
in an earlier age. So much has already been accomplished in un-
raveling man’s history, and so much material evidence, cultural and
skeletal, has been gathered relating to this history, that the anthro-
pologist is well justified in demanding actual, generally acceptable
precedents for such assumed occurrences.  Thus pottery is not known
to have existed in any part of the world before the neolithic age, while
strictly modern forms of the skull and bones, beginning with the
upper Aurignacean or the Solutrian cultural periods, are not much
older. Suppose, now, a modern type of pottery and modern forms of
skeletal remains were found together—what probability would there
be of the finds being so ancient as to date from another geo-
logical epoch? And if, further, the remains were accompanied by
modern forms of bone and stone implements, and if all the objects,
ckeletal and eultural, resembled to the point of practical identity
those of the modern natives of the neighborhood or general region—
would not the anthropologist be fully justified in demanding over-
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whelming and unequivoeal proofs that the bones and artifacts in
question were not recent before they could be assigned to geological
antiquity ?

Jven this, however, is not all. In considering the problem of hu-
man antiquity in any region anthropology must take into considera-
tion the broader aspects of the case and ask whether, in the light of
our actual knowledge, the presence of man in that region during the
specified geological period was probable, or even possible. This is of
especial importance on the American Continent for the reason that
man here is not autochthonous, but must have immigrated from some
other part of the earth. Thus the first question to be considered in
every case on this continent where we are confronted with the prob-
lem of man’s antiquity is, Could man have been present in the locality
in question, or even in America, during the period to which the finds
seem to belong or are being attributed? This diflicult question for-
tunately can be met with something more than mere hypotheses.

According to all indisputable evidence which we now possess man’s
age is comprised well within the Pleistocene and Recent periods;
that is, within possibly 500,000 to 600,000 years. By far the larger
part of this time, however, was required for his cultural development,
physieal differentiation, multiplication in numbers, acclimatization
to new environments, and his spread over the immense territories of
the Old World, the warmer parts of which were his cradle. Before
all these results were accomplished or were far advanced man evi-
dently could not have reached the distant, isolated New World; and
there is much evidence that this was not reached until very late in
man’s history, in postglacial times or at the earliest toward the end
of the Quaternaryv. As late as the Aurignacean culture period, ap-
proximately 15,000 to 23,000 years ago, man had not yet fully reached
modern standards in physical development, had made no pottery,
knew no metals, did not extend to northern Europe, left no evidence
that he knew even the crudest navigation, and ean not possibly be
conceived of as having been numerons enough to reach the north-
easternmost limits of Asia, from which alone there was a practieal
way open to the American Continent. How could we have, then,
in this country man of even much greater antiquity? These con-
siderations can not be easily passed over. They rest on a mass of
realities and would have to be completely explained away before
anthropology could admit the presenee of geologically early man in
the New World.!

1 More detailed disenssion of varioug phases of the gubject will be found in the weiter's
reports on Skeletal Remainsg Suggesting or Attributed to Early Man in North America
(Bull. 33, Bur. Amer. Ethn,, 1907) : BEarly Man In South America (Bull. 52, Bur, Amer,
Ethn., 1912) ; The Most Anclent Skeletnl Remaing of Man, 2d edition, 1916, reprinted
from Anmual Report of the Swithsonian Dnatitation, 1902 and The Genegis of the Indian,
Trang. Nineteenth Imtern. Congress Americanizls, Washiongton, 1917.
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Still another consideration is that, had man reached the American
Continent in early times and spread over it so as to reach the out-
lying regions, such as Florida, he wonld necessarily have been repre-
sented here by large numbers. Dut large numbers of even nomadie
tribes could not but leave numerous material remains over wide areas,
some of which at least by this time would have been discovered. As
it is, however, we have not a single faet, not a single specimen, to
prove the existence in America of any such ancient population.
There are on record a number of reports of the finding of ancient re-
mains in both North America and South America; but on eritical
study by archeologists and anthropologists the claims made have in-
variably proved to be doubtful, or without any scientific founda-
tion. Most of the reports are simple errors, while others merely
represent cases in which the cirenmstances of the find were such
that no definite proof as to the age of the remains will ever be pos-
sible one way or the other. Outside of these cases there is a great
void. Taking into account the strong scientific ags well as publie
interest in all that relates to man’s antiquity during the last 50 years,
with the amount of actual scientific exploration in eaves, rock-shel-
ters, and other_sites where the remains of ancient man would be
most likely to be preserved, that has already been carried out in this
country, the absence of demonstrably ancient remains constitutes
very potential testimony against the presence of an early American
population. Here is a most serious obstacle that must be removed
by those who would assert man’s geological antiquity in America
before the claim can be legitimately accepted.

It is plain from the foregoing that those who would establish
conclusively the presence of early men on this continent have before
them a much larger, mere complex, and more serious task than might
st first have appeared. Moreover, it is a task which can not be
dealt with adequately as a subordinate issue of a distantly related
branch of science, but demands the full attention of those speecially
trained in the subject and dealing eritically with similar problems
in other parts of the world, together with the assistance of all
afliliated forms of investigation,

Tae Vero Rexarxs

The Vero finds, studied in the light of the foregoing considerations,
fall very far short of the requirements of great antiquity, as will now
be shown.

The conditions surrounding the finds, as observed by the writer,
were about as follows:

GENERAL OBSERVATIONS

Before 1912 there existed on the flats about half a mile north of

the small town of Vero a slugeish and probably ineonstant fresh-
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vater stream, known as Van Valtenberg Creek (fig. 6). This
drained a small territory into the near-by brackish Indian River
or Sound, and when flowing was the best fresh-water supply in the
vicinity. About three-quarters of a mile from its mouth the creek
received a small tributary, known as North Fork. It is in the area
partially inclosed by the two streams that our main interest centers,
for it was about the southern branch of the Y formed by them, not
far from the junction, that all the human remains were discovered.
The two terminal branches as well as the main stream were doubt-
less instrumental in building up during their overflows the flats
about them. At the same time they ercded in a very irregular man-
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1. 6.—The creek near Vero before the excavation of the canal, The position of the
human skeletal remains is indicated by the solid squares. The canal is in heavy blark
lines., (I'rom survey map furnished the Smithsonian Institution by Willlam H. Kim-
ball, chief engincer in charge of the construction of the canal.)

ner the older underlying sandy deposits and made themselves broad
shallow beds, which gradually became filled with muck. These beds
can be traced to-day from a distance by the more abundant vegeta-
tion, including trees, which grows from the rich soil. The bed of the
southern, or main, branch had been eut across, between 125 and 223
feet from its former junction with the northern afluent, by the drain-
age canal, so that it ean now be seen in an almost complete transverse
section, with all its characteristics. The muck beds of the northern
branch and of the main stream lie somewhat north of and bevond the
eanal, except near the railroad bridge, where the main stream also
appears to have been cut across. Mr. William H. Kimball, chiet
engineer in charge of the construction of the canal, was kind
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enough to furnish the writer with copies of the original surveys
(figs. 1, 6, T), which show these conditions.

Below the muck bed of the southern branch, along the sonthern
bank of the canal down to and beyond the railroad bridge, and along
most of the bank opposite, are seen marine and alluvial-aeolian
deposits, which can be separated into three or possibly four strata.
The lowest, beginning on the average about 5 feet from the surface
and of unknown depth, is an old marine deposit, consisting of tri-
turated shell with some marl and whitish sand. This laver is not vet
consolidated and vields numerous fossil shells, but no vertebrates. Tt
15 layer No. 1 of Sellards.

B :::.-':
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Fig. 7.—The Vero Canal, between the spillway and the roilrond breidge.  The solid black
gquarcs imdicate the location of the human remains. (From topographical survey
furnished the Smithsonian Institutlon by William IT. Kimball, chief engineer in charge
of the construction of the canal.)

Upon layer No. 1 rests unconformably, and in many places with-
out any definite boundary line, Sellards’s stratum No. 2, a thick, com-
pact layer of brownish sand, the upper darkest portions of which
show more or less “ toughening ” or induration, though not enough
to prevent slicing with a good hoe (see pl. 2.) This indurated
portion is called a * rather hard rock™ by Sellards (p. 128), a
characterization which it does not seem to deserve. The layer yields
numerons and generally isolated or fragmentary bones of fossil
vertebrates of Pleistocene age. If we accept its darkest and most
compact portion as the upper limit of the layer, as suggested by its
color, induration, and absence of roots, then the upper line of demar-
cation is quite uniform along the banks of the canal, but laterally,
as seen in the wall of the southern lateral drain, it shows much
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irregularity and old disturbances. Sellards, however, regards every-
thing above layer 1 as layer 2 except the muck deposits of the
stream beds.

Above the dark portion of layer 2 conditions differ. In that part
of the southern bank which represents the bed of the southern
affluent or extension of Van Valtenberg Creek it is overlaid in
great unconformity by black, in places fresh-looking, muck, in
which lie partially rotted, partially still well-preserved, trunks and
roots of trees, and in which oceur also smaller or larger patches of
loose white sand, or sand and marl, or shell detritus, that in eross
section give the deposit an appearance of partial, irregular lamina-
tion or stratification. This is layer 3 of Sellards. It or its sandy
“pockets " have also yielded numerous fossils of vertebrates of for
the greater part extinet species.

Along the remaining parts of the southern bank layer 2 is covered
by lighter compaeet nonindurated alluvial sands, which reach to near
the surface. This laver is pierced from above by many roots, but
contains no muck. Tt has vielded a few veterbrate fossils.

This layer in turn is overlaid in certain areas if not generally by
fresh-water marl of uneven thickness. So far as seen by the writer
the thickness of this marl ranges from a few to perhaps as many as
10 inches, but the lower portions merge =so gradually into the de-
posits beneath that the exact limits of either are hard to determine.
Wherever a fresh cut was made into this marl along the new ex-
posures made under the writer's direction, it was found to be of
the consisteney of fresh mortar; in older exposures, however, the
marl is “set” or hardened, though even where well consolidated it
hardly deserves to be classed as solid rock or stone in the ordinary
meaning of these terms. This layer of marl, where it exists, with a
dusting of white wind-blown sand and the low, thick vegetation,
forms the surface of the ground.

The foregoing is a general nontechnical view of the deposits at
Vero, more particularly in the southern bank of the canal, as
observed by the writer in about 160 feet of fresh exposures made
under his direction. It agrees essentially with the deseriptions pub-
lished by Dr. Sellards, with the few exceptions noted. Though
the points of difference are of no great consequence the writer could
only feel that too much weight has been given to the “rock™ in
laver 2, as well as to that on the surface, and to the * stratification ”
of the muck deposits.

HISTORY OF THE FINDS

An acecount of the cirenmstances of the various finds of human
remains in the Vero deposits has been given by Dr. Sellards, and
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but little further could be learned: yet there are a few points of in-
terest and, in one or two cases, of real importance, that call for
discussion.

I'he first skeleton.—Mr. Ayers, who discovered the first skeleton,
was kind enongh to accompany the writer to the southern exposures,
where he indicated the location of the find (pl. 2). He remembered
that the bones were not regarded at first as human or as of greater
consequence than others in the banks, and no special attention was
paid to the exact condition of the deposits about them, which, how-
ever, seemed to show nothing peculiar. The bones lay between about
2 and 21 feet below the marl of the surface, a hardened section of
which had broken off at this point and was still lying on the sand
in front of the bank at the time of our visit. They * were all close
together, the whole space which they occupied not being over one
and a half feet in width; they were not scattered at all, nor piled up,
but Iay side by side as they would in the body.”* The bones were ex-
tracted by Messrs, Ayers and Weills, the latter of whom also spoke
to the writer of their “ natural relations,” particularly in the case
of a lower limb, where the tibia, patella, and femur were found in
the relative positions they oceupy in the skeleton,

Remarks.~—Taking all this into consideration, with the fact that
although the upper parts of the skeleton have been lost—in all proba-
bility as the result of the dredging—yet enough remained to repre-
sent most of the parts of the two lower limbs, the presence of the
human remains can be explained satisfactorily in only two ways,
namely, by sudden complete aceidental inelusion of a human body
into the deposits, or by a burial.

But the sudden inclusion of a body would necessitate the presence
of either bog or quicksand, which it is plain did not exist in the Vero
formations, or a great inundation of waters charged with the heavy
sands that were found to inclose the remains, in such quantities that
on settling they would completely and permanently cover the corpse.
In this latter case, however, practically the whole or most of the
Iurmm}__,renemis and not very thick layver No. 2 would have to be re-
oarded as the result of such an inundation, while the animal bones
therein, which would necessarily have been brought in by the current,
might be of any derivation and age; hence the human remaihs would
lose all elaim to age commensurate with that of the fossil vertebrates
which these bones represent. They would be only as old as the inun-
dation, while the animal bones might be of any antiquity.

A slowly flowing water charged with silt will cover with more or
less sediment any submerged immovable object in its course, and the
suggestion might be made that something of this nature may have
happened to the human body during some ordinary overflow of the

-_— ——————— e E—

1 Quoted from a subzequent letter of Mr. Ayers to the writer,
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FiG. 1.—EXFOSURE OF THE SOUTHERN BANK A FEW FEET IN THE REAR OF THE SPOT
WHERE VERO SKELETON | WAS FOUND

Curved line, with a white .q!mt underneath, in the middle, was made with a piece of wood by Mr.
Frank Ayers to indicate the position of the skeleton (which he discovered and removed (rom the
bank). The uppermost portion of the pholograph reaches the surface of the ground. Scale 1:13

-

FlG, 2—EXPOSURE OF THE SOUTHERN BANK A SHORT DISTANCE (FPROBABLY LESS THAN
6 FEET) IN THE REAR OF WHERE VEROD SKELETON | WAS DISCOVERED

The ||:rhul::u:mph shows well the dark layer No. 2, with the lighter sand and marl above. The left
halfl of the exposure here shown was made with the help of a light fork, the right half with that of
a hoe, showing how moderate is the induration of these deposits. The marl of the top layer was
here of the consistency of soft mortar which could be readily erushed or molded in the hand
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INCLUSION OF HUMAN BOMES IN A SOLID COMGLOMERATE OF SAND, SHELLS, DETRITUS,
AND HUMUS, OF RECENT FORMATION

From Demere Key, off Fort Myers, west const of Florida, (Collected November, 1916, by
A. Hrdlicka)
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old creek. A human corpse, however, is a large object and more or
less buoyant, according to its state of decomposition. It would not
tend to sink into fairly compact older sand deposits, but would be
rolled or would float until canght by some obstruction. Then it
would be covered to greater or less extent by other floating objects,
as weeds, branches, ete., and the moving sands next to the bottom,
with some =ilt, would begin to pile up, especially on the side facing
the current; but what height of water, amount of carried matter,
and length of submergence would be necessary to cover the whole
human body so that on recession of the waters it would no more
become reexposed by the winds, by animals, or by other overflows?
Was all or any of this possible on the Vero flats?

Although there are many happenings in nature which after a time
we can not fully trace, yet it will probably be conceded that there
is little likelihood of an aceidental introduetion of the skeleton under
consideration into the stratum where it was found. And if not in-
cluded aceidentally, it ecould have got there only by intentional burial.

In examining the ground a few feet back of the spot where the
bones lay it was seen that an aboriginal burial in the formations
would even now be feasible, and conditions were surely not more un-
favorable a few hundred years ago. The fresh-water marl on the
surface was hard only in places, in others it was of the consistency of
fresh mortar; but the whole layer is probably not old. Its consolida-
tion on exposure 1s rapid. There are harder * rocks ™ in Florida that
cover recent human burials (see pls. 3-53). A formation such as this
surely could not have excluded the possibility of an Indian interment.
Below the marl are the easily worked upper sands, offering no dif-
ficulty for excavation; and still lower is the more or less toughened
dark sand of layer No. 2, which even to-day could be penetrated with-
out. great difticulty by a primitive man with a well-pointed bone or
stick or antler (pl. 2, fig. 2). With patience, which the Indians sel-
dom lacked, it could even be seraped away by means of a shell or of
fragments of pottery. As to depth, the Indians buried from close to
the surface to as deep as 5 feet or more, but the large majority of their
graves are found between the depths of 2 and 4 feet. The skeleton
under discussion was at a depth of somewhat more than 2 feet.

Second sheleton.—As to the bones of Skeleton 11, there are a num- .
ber of interesting circumstances which deserve close attention.

In the first place. three of the bones which fell out or were dug out
of the bank and lay exposed for some time to the elements, became
considerably bleached. The significance of this seemingly unim-
portant occurrence will be seen later. -

In the second place, considerable difficulty has developed regard-
ing the question of depth at which the skeleton lay. Dr. Sellards
(p. 142) says that * above the human skeleton 4 feet of alluvial mate-
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rial are found,” but his photographs and figures showing the location
of the bones and drawn and reproduced *to scale” do not bear
out this statement. They show that the remains lay in an inclined
plane—a circumstance also of some importance—and at the following
depths:

Depth of occurrence of Skeleton [, as given by photographs and drawings
by Dr. Sellards®

ASTRAGA-
Uwa Femur | Rammws | Lus, ete.
TLLUSTRATIONS (SELLARDS'S REFORT) boseof | (baseof | (base ol | (elevated
ayer3) | layver3) | laver3) part of

layer 2)

— | e —

| Feet below | Feet below | Feet bolow | Feel befow
stirfice strface | rurface atirface

Photograph of a section of the bank (pl. 17, fig. 1). 2.1 2.5 3.7 )
Fig. 14, a drawing of same exposure as the pre-
DRI o, s S b S AR o = g o e 1.9 2.2 3.2 )
Fig. 6, sketch of the strata in the southern bank. . 2. 4 2.7 3.9 3.1

LAll from Eighth Ann. Rep. Florida State Geological Survey, Oct., 1916,
1 A foot seale accompanying the photograph fully confirms these measuraments.
3 Not indicated.

The above measurements make also necessary a modification of
Dr. Sellards’s statement on page 142, that the radins “lay at an
actual level fully 2 feet lower than the ulna.” The difference in
level between the ulna and the lowest part of the radius, as shown
by the photograph in his plate 17, is actually only 1 foot 5 inches.

Another point in connection with Skeleton IT which ecalls for
explanation or rectification is that embodied in the first sentence
of the second paragraph on page 142 of Dr. Sellards’s report,
which reads: * By reference to the text figures and to the deseription
of the fossils it will be seen that the bones of this skeleton lying
at the contact line between strata 2 and 3 are found on either side
and around the bones found in place in the older stratum No. 2.7
Neither the text, nor figures 5 and 6, nor photograph 1 on plate 1T,
bear out this statement.'

Still another uncertainty concerns the association of animal bones
with the bones of this human skeleton. On page 139 of his mono-
graph. Dr. Sellards enumerates a rather large number of bones
of fossil vertebrates ® which have been found in stratum No. 2 in

1 Sipee thiz was written the point was called to the attention of Dr. Sellards, from
whom the writer has received the following answer: * With regarvd to the place of the
bones at the contact line between strata 2 and 3, the words * on elther side and aroond °
are best replaced by the word * near.)” Some were found not so far In the bank, while
others wore farther in the hank than thoze in No. 2. All of the bones on the contact
lime, however, were Tarther west than those in No. 2, henee the word *around ' is not
givictly applicable.™
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FIG. 1.—LOCATION OF VERDO SKELETOMN 11
The original surface is indicated by the light line. (After Sellards)

FIa. 2—EXPOSURE OF THE MUCK AND SAND BED IN WHICH VERO SKELETON Il WAS FOUND

The picture shows the deposits a few feet back of where The human bones lay. j’.r_,_—~l.u|,:‘< in 1h_f.j
muck. 2.—Layer 2 of Sellards. 3.—Muck and sand deposits of the stream, or layer 3 of Sellards;
white dotted line is the dividing ling between the deposits and the dump: the vertical lines are slight
ridges left by the hoe.  Vertieal seale: The measured distance from the original surface (white
dotted line) Lo the lowest portion of muek is 3 foet
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association with human bones, flints, and implements on the south
bank of the canal from 460 to 470 feet west of the bridge.” If
in the sketch of the section from 452 to 480 feet, given in figure 6 of
Dr. Sellards’s report, verticals are drawn at 460 and 470 feet, we
find included only relatively small portions of layer 2 in which no
animal fossils are indicated, while, judging from the descriptions
and illustrations, the larger part of the human bones lay beyond the
470-foot line and outside of layer 2. The question is whether under
these circumstances it is strictly correct to refer to the relation of
the human and other vertebrate bones as * association.” This whole
matter suggests vividly views of the South American paleontologist,
Ameghino.

Finally, an item of importance, but omitted from the illustrations
in Dr. Sellards’s report, is the find described as follows (p. 142):
“One of the foot bones, a fifth metatarsal, was taken about 8 feet
east of the ulna and at an actual level, owing to the change in slope,!
above that of the radius and approximately the same as that of the
ulna.” This position is in the midst of layer 3 at its greatest thick-
ness, as seen in plate 6, figure 2,

It is further regrettable that the positions of the numerous pot-
sherds, bone implements, arrowheads, ete., that * characterize stratum
No. 37 (p. 142) and a * considerable amount ™ of which were * found
in this horizon, particularly at the locality on the south bank 450
to 475 feet west of the bridge™ (p. 143), were not indicated in such
illustrations as figures 6 or 14 of Dr. Sellards’s report. As the
human bones lay, collectively, about 462 to 475 feet above the bridge
in the same locality, some of the artifacts at least may have been in
close proximity to the skeleton. This is especially true of the large,
well-shaped arrowhead, which according to the report of Professor
MacCurdy, based on written information from Dr. Sellards, was
found between strata 3 and 2, 470 feet west of the bridge. This de-
seription places it in exactly the same focus with the bones of Skele-
ton IT and in close proximity to them, if not in actual association.

Remarks—Dr. Sellards’s explanation of this second find of human
bones in the Vero deposits is (p. 142) : “ The position leads to the
suggestion that the bones lying at the base of stratum No. 3 were
derived from stratum No. 2, and that only one skeleton is repre-
sented by the two finds. This may be true, since there is no duplica-
tion of parts, and a large individual is represented in each instance.”
Of this the suggestion referring all the bones to one skeleton is prob-
ably correct, though there is an indication that another human skele-
ton may have lain in the vicinity. We have a tooth from the place
that did not belong to Skeleton I1.

1This phase is not guite clear.
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But great difficulty is encountered if we try to harmonize ob-
served conditions with the opinion that all the bones of Skeleton 11
were derived from stratum No. 2, If the skeleton had been inclosed
within this layer and the sand over the larger part of the remains
had been subsequently washed away, how could we explain that the
bones thus exposed, some of which are small and light fragments,
happened to remain, and remain at different levels? Is it not
reasonable to assume that they also would have been rolled or washed
away or sunk to one horizon? How could some of the bones, as
the radius, have reached almost double the depth of others? After
exposure and before being covered with the sediments and muck
of layer No. 3, how could the bones, or at least some of them
or some part of a bone, have escaped bleaching or weathering? We
have seen that the three bones which fell out of the bank before the
skeleton was located all show decided bleaching as a resnlt. How
could the fifth metatarsal. which shows the same color and the same
fossilization as most of the other bones of the skeleton, have come
to lodge in the midst of the muck of layer 3, above and to the east
of the radius, as explained by Sellards (p. 142') % Tt might possibly
have been brought there by a rodent, but the same agenayv could not
have been instrumental in placing some of the other bones of the
skeleton,

Respecting the question of antiquity, it would really not matter
much whether the skeleton lay in the lowest part of layver 3 or in
laver 2, the remains of which in this place did not even show indura-
tion—it could have been introduced with equal facility in either
stratum ; but conditions are such that the assumption of its having
heen included in stratum 2, as already outlined, would involve us in
difficulties seemingly not susceptible of satisfactory explanation.

A more important problem is whether the skeleton represented an
accidental inclusion or a burial. The bones are broken and were in
a considerable measure dissociated, as if they might have lain for a
time exposed to the elements and have been dragged and trampled
by animals, conditions which would normally precede an aceidental
covering and inclosure of such remains. If, however, we look closely
into the matter, it is soon felt that the actnal facts as shown by the
hones are not compatible with such a conelusion.

The entire area covered by the bones, including the few parts found
by Sellards in layer 2, was an ellipse about 12 or 13 feet in its longest
and evidently less than 7 feet in its transverse diameter. This is
altogether a too moderate seattering to admit of the theory that part
of the body or of the bones were dragged about by animals. The

14 Ope of the foot bones, a fifth metatarsal, was taken about 8 feet east of the nluan
and at an actual level, owing to the change in slope, above that of the radius and ap-
proximately the same as that of the nina.”
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writer had the epportunity in two instances of observing what hap-
pens with human bodies abandoned on the surface of the ground.
One was on the battlefield in the Yaqui-Mexican war and the other
in Mongolia, where the dead are disposed of by being dropped on the
eround in any convenient place and left to be devoured by animals.
On both of these occasions, after a few days of exposure, the bones
were found widely scattered, while those of the hands and feet
and the ends of the long bones had invariably been eaten. In some
instances limbs or large parts of limbs and even heads were seen
to have been dragged to a considerable distance. About Urga, the
capital of Mongolia, conditions were such that although traces of
hundreds of recent surface burials were seen, it was impossible to
find a single long bone sufliciently well preserved for purposes of
study ; and this statement applies equally to other parts of the skele-
ton except the skull. Nothing reminding one of such conditions
exists in the Vero skeleton under consideration. The epiphyses,
unless broken, are perfectly preserved, and there is not a seratch or
a tooth mark on any of the bones. Moreover, so many parts are
preserved that the indications point to the original presence of the
whole skeleton. Some of the missing parts, as the spine, which de-
compose readily, have probabiy been lost through decay, while other
absent parts have almost surely been lost during the months inter-
vening between the time when " ¢ remains were first exposed and
when they were excavated. We kiow that at least three months
elapsed between the finding of the first and already bleached bone
that dropped out of the bank and the excavation for the rest of
the skeleton,

As to the bones having been trampled and broken by animals,
nothing was found to suggest such an occurrence. There is no sign of
erushing and splitting. The fractures in all the long bones are trans-
verse, and they are sharp, fresh. This description applies equally
to the bones of the skull, and even the ribs show elean breaks and
not such as would take place in a fresh bone. The fractures in gen-
eral bear the characteristics of breaks due to stress, as might obtain
within the strata, not those due to direct violence. The pelvic bones
and scapula alone look as if they might have been damaged by tramp-
ling. but their condition might have equally resulted from pressure
within the deposits. Such defects are well known from ordinary
older burials.

Finally. there is no trace on the bones of the effects of weathering.
There is no sign of sealing of the surface or of longitudinal splinter-
ing, such as takes place under exposure. The bones are smooth. and
what remains ‘of them is in a perfect state of preservation. These
facts oppose very conclusively the theory that the body from which
the bones came lay on the surface of the ground, where it suffered
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dissociation and seattering, finally becoming incorporated in the
stratum then in the process of formation. The facts strongly indi-
cate, on the other hand, that the remains were buried while the flesh
still covered the bones; that the burial included the whole body; and
that the dissociation and fragmentation occurred later owing to
movements, stresses, root action, and other agencies operating on or
within the deposits inclosing the body. Taking into consideration
the nature of the elastic and still only partially decomposed ma-
terials that form layer 3, in the lower part of which in all proba-
bility the burial was made, we are justified in accepting not only as
a possibility but as a certainty the view that considerable settling
and other movements must have taken place in this stratum, to which
must be added the settling following on the decay of the soft parts
of the corpse itself. Roots of trees doubtless always abounded in
layer 3, as they do to-day, and these are capable of producing con-
siderable displacements of objects in their vicinity, above all if torn
out of the ground when a tree is uprooted. Those who have wide
experience in excavating for skeletal remains know how often these
show disturbance even under more favorable conditions for their
preservation in position than in the instance here dealt with.

A sudden accidental burial of the individual represented by Skele-
ton 11 can be even more readily excluded than was the case with
Skeleton I. The muck overlying the bones, although marshy, was of
a consistency which would not have allowed the sinking in it of a
human body. A more conclusive proof of an artificial rather than
an accidental burial, however, lies in the fact that the remains when
found were distributed in an inclined plane, not in a horizontal posi-
tion. With an Indian burial this would be natural, with an aceci-
dental imclosure very improbable.

The presence of several small bones in what appeared to have been
a remaining elevation or ridge of the eroded stratum No. 2 can be
explained only by the assumption of their introduction into the
stratum subsequent to its deposition. This may have happened
during the burial or subsequently. If these bones and the remaining
parts of the skeleton after being found had been exposed by the
excavators from above as well as from the side, conditions would
have been seen much more clearly and the explanation would have
been made easier.

There was some hope that the quality of the sand in the various
bones might throw light on their original derivation, and to test this
four of the specimens were examined. two from the base of stratum
3 and two from the elevated part attributed to stratum 2. Differ-
ences were actually found, but these were of unexpected nature. One
bone from each locality showed the presence of coarse sand with
relatively large, rounded granules, while the other bone from each
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locality showed the presence of similar sand but in small and angular
grains. Bones of Skeleton I yielded a mixture of the two kinds,
while in stratum No. 3 above Skeleton IT the nature of the sand
varied according to the place from which secured.

In support of the antiquity of Skeleton IT and of the impossi-
bility of introduction of the bones through burial, Dr. Sellards speaks
of the “undisturbed ” condition of the lamination in stratum No. 3,
above the bones. This lamination where exposed in vertical sections
is irregular (pl. 6, fig. 2) and limited to bands of varying length—
the cross sections of irregular pockets or patches of wind-blown or
water-borne sand and marl. There is no complete or regular stratifi-
cation. Owing to these conditions little if any value can attach to
the bands. If portions of the deposits were thrown ont as in making
a grave and then thrown back, a rearrangement might occur which
in time, after seepage and thorough settling, would not be distin-
guished from the surrounding undisturbed parts. In old graves, ex-
cept under unusual conditions, all signs of disturbance of the ground
are absent or obscured. That a secondary lamination readily takes
place in moved deposits is best shown right at Vero in the deposits
thrown out by the dredges, which show wherever exposed sectionally
a more or less marked banding (pl. 7).

There is another consideration in connection with Skeletons 1 and
IT which well deserves attention. The chance of one human skeleton
becoming accidentally buried would be a rare one, but nevertheless
might occur: but what infinitely smaller chance there would be of the
accidental occurrence repeating itself at nearly the same depth, in
another formation, 150 feet away, as in this instance. As already
suggested, a number of human bodies might be left lyving exposed
after a battle or a massacre, but what chance, even then, would there
be of two such bodies 50 yards apart becoming inelosed in distinet
deposits, so compactly and in so good a state of preservation as were
the Vero skeletons?

. Thus from whatever point of view we approach the subject, if we
seek to establish the great age of the Vero remains as Dr. Sellards and
one or two of his friends have tried to do, we meet with very serious
difficulties. How much more reasonable it is to consider both these
occurrences as ordinary intentional interments, made in the fossil-
bearing Vero deposits long after the extinction of the many animal
species whose bones are found in the same muck and other materials.
That some of these old bones would lie near or even come to be asso-
ciated with the human remains is only natural.

OTHER HUMAN SKELETAL REMAINS FROM VERO
Besides the two skeletons discussed, a tooth representing one indi-
vidual, and two small bones representing two other persons, were dis-
90522°—18—Bull. 66——4
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covered. The tooth was found near Skeleton II, while the other
parts, one a toe bone of an adult and the other a tooth of a small
child, ecame from the northern bank nearly opposite, where they lay
*“at the contact line between strata Nos. 3 and 2,” at a distance of 10
yards from each other. About these bones very little can be said, for
we do not know whether they represent skeletons the other parts of
which have been removed by the dredges, or whether these other parts
are still in the formation. Individual small bones and teeth, besides,
are easily displaced and carried about. The only thing they indi-
cate is that in the same vicinity there were probably burials that
were not discovered. All three specimens are in perfect condition, a
fact which precludes the possibility of exposure for any length of
time on the surface. Their position can hardly be explained, as was
attempted by Dr. Sellards with Skeleton II, on the assumption that
they have all been washed out from layer 2. If not thus explained,
however, and if all the human bones at Vero are aceidental inclosures,
as claimed by Dr. Sellards, then we are confronted with the most
miraculous occurrence—the superposition in a little wild spot of the
far-away wide inhospitable flats of eastern Florida of several human
skeletons in different geological horizons.

The demonstration of the antiquity of the human remains at Vero is
verily a task of peculiar difficulties and discouraging complications
for those who are responsible for bringing these remains into the
forum of scientific discussion,

Tare SEELETAL REMAINS

In examining and trying to identify racially human skeletal re-
mains, we may well bear in mind that such remains of whatsoever
provenance are bound to show more or less of individual peculiarities
or aberrations from the average of the type to which they belong;
and that the more minute our examinations the more numerous
will such aberrations appear. Such individual fluctuations or pecu-
liarities, however, have but little weight. Each bone of the skeleton
has its own partially correlated and partially independent range of
variation, which extends normally over hundreds of specimens, hun-
dreds of individuals. Some of these variations are reversive, some
progressive, while still others, and they are perhaps in the majority,
are more or less incidental and without much meaning. Henee, 1f
we consider any given skeleton, any given bone, we are bound to
find in it, on detailed serutiny, various exceptional features, to which
the less experienced might readily assign undue significance. The
duty of the anatomist is to distinguish and rely only on those sub-
staritial characters which have a real value for racial determination.
This will be kept in view in the following description of the Vero
skeletons,
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HRDLICKA ] DISCOVERIES ATTRIBUTED TO EARLY MAN
DESCRIPTION OF THE BONES
SKELETON 1

The parts of this skeleton that have been recovered and now lie
spread out before the writer are as follows:

Femora : Both, without the ends (part of head of one present),

Tibize: Right—only distal £ articular facet separated. Left—minus the
upper or proximal end.

Fibule: About § of the shaft of left fibula,

Patella: Right.

O3 caleis: Right,

Astragali: Both,

Scaphoid : Left.

External coneiform: Right.

Metatarsals: Right 1st, 2d, 3d, and 4th; left 8d, 4th, and 5th.

Humeri: Lower (distal) 4 of left humerus.

Metacarpals : Three specimens,

Os magnum : Right.

In color the bones when not bleached range from dirty-brownish
to almost black, or bluish-black. The fresh breaks, of which there
are many, show mostly a much lighter brownish color, approximating
that of ordinary clay. In a few places the bones are black, as if cal-
cined by fire. The interstitial spaces are infiltrated or packed with
dark and somewhat indurated but crumbling sand, which with the
cement used for repairs largely accounts for the weight of the speci-
mens. Parts that can be freed from the sand, while showing min-
eralization, are not very heavy. Many of the breaks in the bones
are so fresh that they must have occurred when the bones were dis-
turbed by the dredge or during the process of their extraction.

The bones show no artificial markings or effects due to gnawing
by animals. Some of the missing parts have disappeared by decay;
cthers have been broken off and lost. There is no exfoliation of the
surface in any specimen. A few longitudinal eracks are seen, but
the light-colored surface showing within indicates that this splitting
is of recent date, probably since the bones were recovered. The
surfaces of some of the bones are slightly roughened by the action of
the soil, but no part shows any traces of ancient exposure to the
elements. The number of bones present indicates that there had been
very little disturbance of the remains before their exposure by the
dredge; and together with the lack of weathering and the state of
the bones in general it indicates also a sudden inclusion of an unde-
composed and entire body in the deposits where found—an inclusion
which, ag shown by former discussion, could be satisfactorily explained
only on the theory of intentional burial.

The skeleton is plainly that of a woman, probably adult. Judging
from approximations made on the long bones, she was about 150 cm.
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(approximately 4 feet 9 inches) high, a stature which is common
among the majority of Indian tribes. She was of only moderate mus-
cular strength, but, so far as indicated by the bones, entirely normal.

In type the bones, while showing as usual individual peculiarities,
are strictly modern. It would be superfluous to go into detailed
description of every feature, as this would be but to repeat deserip-
tions of ordinary Indian bones. There is nothing about the specimens
that would suggest, even faintly, exceptional antiquity or variation
in type from the Indian.

The femur (pl. 8) is well built, with moderate normal curves,
moderate linea aspera, subdued platymery (as general in Florida)
and popliteal space concave from side to side, as in the modern bone.
The shape of the shaft, nearly elliptic on the left, shows a slight
approximation to the prismatic on the right, where the bone is some-
what stronger. These are ordinary features among Indians. The
measurements of the bone at the middle of the shaft and at the
point where the upper flattening is most pronounced are as follows:

Femora of Skeleton [

Right. Left.
At middle:
Diam. antero-posterior maximume. . . . ..........CH.. 2.45 | 2.35
Than, ABER] L s i i e e e b B0 Cm. . 2.15 | 2.2
diam. lat. > 100 e ——
Index (rli:lln.nnl.-]ml-. 87,7 93. 6
At subtrochanterie flattening:
Diarn . it L J0L0E & SR T e cm. . D25 2.8
Tham mindmume s ss . soe Suigida 158 ughd, SRERE g 'm. .| A | 2.1
diam. min. % 100 - Lk i
a 5 b, 2
Index ( diam. max,  Jccctrreerereeeeeeseasees 76. 4 ia.0

1t Taken with the linea aspera touching the middle of the shaft of the compas glissitre between the two
branches applied to the sides of the femur,

Compared with the Eastern Algonquian, the Vero femora (Skeleton
I) are slightly subaverage in their dimensions, but individually they
could be readily duplicated. The mean index of the shaft at the
middle is 90.7 in the Vero bones and 91.2 in the female Munsee.!
At the upper flattening the mean index of the Vero bone is 75.7, that
of the Munsee 73.6. These are very close resemblances; but there
is something of even greater importance. Among Indians in general,
the left femur in the middle of the shaft shows a slightly lesser
development antero-posteriorly (linea aspera) than the right. and
it shows also a slightly more pronounced flattening in its upper part.
The Florida femora show in both respects precisely the same.con-
ditions.

—my

L gull, 62, Bur. Amer. Ethn,, pp. G3-04,
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The tibia, normally developed, measures at the middle of the shaft
»6 cm. in its antero-posterior and 1.9 cm. in its lateral diameter,
Che corresponding average measurements of Delaware tibime were,
respectively, 2.6 and 1.93 em.) We could hardly ask for a closer
sesemblance. The index at middle is 73.1 in the Vero bone and
werages 744 in the left tibiee of the Delaware, less than 1.5 points
Qifference, and much less than the individual variation in a single
‘ribe. Twelve Florida female tibiw, from various parts of the State,
zive for the same proportions respectively 2.84, 1.97, and 69.4, di-
mensions also not far different, and a few individual bones match
-he Vero tibise almost exactly.

The Vero tibia presents also an interesting shape of the shaft.
Tf we examine tibiee from Florida at large, we find that in the
majority of cases the bones are distinguished by a decidedly convex
inner surface, a characteristic also frequently met with among the
tibiwe of the Algonquian tribes farther north; and it: is precisely this
form which is found in the tibie of Vero Skeleton T.

To summarize, the features of the femora and tibiz of the skeleton
ander consideration are, according to all indieations, Indian, and
wof the type of Indians who peopled the Florida peninsula and other
parts of the eastern coast up to historie times. Should the Vero
.skeleton be of geological antiquity, then we would have to accept the
‘view that in size and type no change has taken place in the inhab-
‘itants of the region between the early Pleistocene (to which all the
'Vero finds are referred by Hay, who rather oversupports Sellards’s
views) and the Columbian period. This would mean new natural
'history of man, new anthropology. '

Part of a fibula present shows a weak development of the bone;
- otherwise there is nothing exceptional.

The part of left humerus shows that the bone was of the usual
plano-convex Indian type, and quite platybrachic, as usual among the
Indians.

The patella is of ordinary form and, as is true of all the bones
of the skeleton, of moderate size. Tts dimensions compared with the
average measurements of Eastern Algonquian female patelle are as
follows:

Measurements of Patella

- Munsee
Vero .
Skeleton I Igﬂ:;:;if;‘

: f Centimelers Cendimelers
Height, maximum......cc-vcvseennescsennnneiannnnanass 3.8 3.93
Bl TN - o o e e e e 4.0 4. (2
Thickness, maXimum. .. .. -cceesnanrsassonmneaaanneas A 5 1.73

|

1 Bull, 82, Bur. Amer. Ethn., p. 68,
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The os ealeis is damaged, but what is left of it shows ordinary
form. Compared with other Indian ealeanei it appears to be some-
what higher and shorter, but these are doubtless individual peculiari-
ties which can be matched in other Indian specimens. The two
measurements of the bone which ean be ascertained, and similar
measurements of female Delaware caleanei, are as follows:

g caleis

|
- | Munsep
Nero | n 2
i Females
keleton 1 (Mean)
{eniimelers Cendiraelers
Liemgrbly, TN e o s g Rt e S s 7.0 | 7.3
Breadih. raEiimiiin oo oo o st i bt s il Ber A i (7 e PR Ve
Helght. midineaim. . oo ocoam o lancn s s s 3.75 3.6

The astragali (see pl. 13, fig. 1) show certain peculiarities which are
frequently encountered in this bone in Florida remains. Thus, there
is a marked depression superiorly in the neck, and the lateral tubercle
on the posterior facet for the caleaneus is considerably developed.
The dimensions of the bone, as well as the relation of these dimen-
sions to each other, are also quite similar in the Vero bones and others

from Florida:
Astragalus

Length Breadth | Helght br.-1. 1I.=L.
. {maximum} imnximmn}ifmﬁximum} Index Index

Centimelers | Cenfimeters | Cenlimelers

Vero (Skeleton I), mean.......... I 5. 32 3. 68 2.78 69.0 52.1
Florida in general (16 female

oy e R T LT L] 5.28 3.76 2 84 71.0 | 54.0
| I

The first right metatarsal measures 5.7 em. in maximum length,
which is but slightly below the average for this bone among our East-
ern Indians. Apart from a few unimportant individual peculiarities
neither this nor any of the remaining bones of the skeleton show
anything noteworthy.

Taken as a whole, the skeleton is plainly that of an individual
possessing the essential osteological characteristics of the Florida
and Eastern Indians: and until proved to be something else it can
not possibly be classified by the anthropologist as anything else than
a skeleton of an ordinary Indian.
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SKkeELEToN 11

The second skeleton, though its parts as found were more segre-
gated, is even better represented than the first. The parts saved
are as follows:

Skull : Sixteen pieces; also part of the lower jaw and a tooth.

Upper limbs: Lower half of left humerus; both ulnme, lacking distal ends;
upper half of left radius; two phalanges; part of a metacarpal.

Trunk and pelvis: Part of rvight scapula; 6 fair-sized pieces of ribs; part
of left ilium, with articular surface for sacrum ; part of lelt pubes, with part
of the acetabulum,

Lower limbs: About one-third of right and three-fourths of left femur
(shaft) ; part of right tibin; part of left fibula; right astragalus; right third
cuneiform ; and parts of three metatarsals.

The bones differ considerably in color as well as in consistency
from those of Skeleton I. With the exception of three of the pieces
which fell out of the bank and were more or less bleached by exposure,
the bones are of a uniform brown color, the brown of vegetal
origin as found in many stagnant waters as well as running streams
in Florida. It is a color derived from the muck, and permeates the
bones throughout their structure. It is the exact color of nearly all
the bone implements and other bone artifacts recovered from stratum
No. 3 (the muck layer) at Vero, and indicates that the human bones
belong to the same layer.

The bones, or what is left of them, are in a remarkably good state
of preservaticn. They show no signs of weathering, washing, or of
cutting or gnawing, with the exception of a few marks of the teeth
of a small rodent on the left femur.

The fractures in the bones are as a rule transverse, none of the
specimens being split. Some of the fractures are very recent, others
older; but whatever the age of the fracture, the edges are invariably
sharp, without signs of wear. These conditions point on the one
hand to fractures produced at the time of, or subsequent to, the
dredging, and on the other hand to breaks due to stress, probably
after the bones were already partly mineralized within the deposits,

Anthropologieally, the skeleton is quite interesting, not because
of indications of antiquity, which may be said at once to be entirely
absent, or aberrance in type, but because of its rather superior mod-
ern characteristics, particularly as regards the cranium. The skull
and bones are Indian, but they seem to belong to a type such as can
occasionally be found among the Eastern Algonquian, or among the
Sioux, rather than in Florida. At first it seemed that the skeleton
might be that of a mixed blood (Indian-white). or even of a white
man, but a detailed study of the bones has definitely removed this
impression.
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The skeleton is that of a man somewhat advanced in life. The
individual was of tall stature, possibly not less than 5 feet 10 inches,
robust, and normal,

The skull (pls. 9, 10) is large, finely shaped, of thoroughly modern
features, and unusually thin. It shows a normal nasal process of
moderate breadth (about 2.1 em.) ; orbits with fairly sharp borders;
glabella and supraorbital ridges subdued; forehead not high but
well built; the sagittal region oval from side to side; the temporal
and at their nearest approach running at

ridges only mildly markes

ud

I'tg, 8.—Portlon of the lower jaw of 2keleton II; median incisor found fjn the vicinity of
Skeleton 11,

a distance of 7 em. from the median line: parietal eminences gently
developed, the oceiput smooth and blunt ; and the outline of the vault
as viewed from above forming a fine ellipse. The thickness of the
parietals ranges from 3 to 4 mm., which for a strong Indian is
decidedly exceptional.

The mastoid process shows normal masculine development; the
auditory meatus is rather large and in cross section nearly circular;
the zygomatic processes were of moderate masculine strength,

The lower jaw (fig. 8), although finely molded and full-sized, is
thin, like the whole skull, and the facial parts could not have been
heavy. The right ascending ramus of the lower jaw is 6.9 em. high
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and 8.55 em. in minimum breadih: the form of the bone is strictly
modern: the muscular impressions are well marked. The tooth
which evidently belongs to this skeleton is the left median upper
incisor. It is of moderate size, the total original length not hav-
ing exceeded 2.3 em.; the root dorsally and in median line measures
1.3 em. The erown is worn down to about one-half its original size,
so it is difficult to determine the original form of its buccal surface,
but it is seen that this was somewhat concave or shovel shaped, as in
Indians, though the coneavity was probably less pronounced than in
most members of the race. There are, however, full-blood Indians
in whom this concavity is slight and in rare cases it is entirely absent.

The femora are strong, with normal curves, and not pilasteric.
The location of the minor trochanter is exactly as in modern bones,
which is important. There is a fairly large third trochanter, but
this is a feature which is found in both whites and Indians and has
little if any racial or evolutionary significance. A characteristic
which speaks strongly for these femora being Indian is the marked
flattening of the shaft below the trochanters; in whites this flattening
is generally less pronounced. The dimensions of the bones, which
show in the main how closely the Vero man represented by the skele-
ton under consideration resembled in development the modern Indian,
are as follows:

Measurements of the Femora

:mgh_l | 7Y |-'1igi'1:i;]_ Munsee. Bionx, | whites.
At middle: \
Diam. ant. post..........cm..| 2.9 2.8 3. 02 2.01 3.15 2.95
Diini, Tak: i Ja10000000 ok em..| 27| 2.7 2.69 2. 58 2.79 2.8b
1 R L R R SR | 99.1 | 96.4 | 89.1 89.0 | 88.6| 96.8
At upper flattening: ‘ !
Diam. maximum.........cm..}...... 3.5 3. 36 3.28 3.55 2.97
Diam. minimum. ........ cm. I ...... | 2.8 2.51 2.87 2.66 | 2. 39
Indax. . fetnii o R RE Ry e I ...... 65.7| 74.7 72. 4 75.0 20. 3
|

So much for groups; but there are in larger series of Indian femora
individual specimens that practically duplicate in measurements that
from the Vero deposits.

The Aumerus, even more if possible than any of the other bones, is
Indian in type. It is strong without being massive. The septum
shows a medium-sized perforation; these perforations occur in all
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races but are especially common in Indians. The surface of the shaft
is smooth, and only a faint ridge indicates the position of the supra-
condyloid process, as usnal in Indians. Finally, also in harmony
with the Indian type, the shaft is plano-convex in shape, and platy-
brachie. Its dimensions slightly below the middle are: Diameter
lateral (greatest breadth), 2.2 em.; diameter antero-posterior (least
thickness), 1.4 em.: at middle they were probably 2.3 by 1.5, with the
index of 65,2, The left humeri in the Munsee ! gave for the corre-
sponding dimensions 2.2 by 1.64 em., with the index of 74.6,; while
211 left male humeri of various tribes gave, respectively, 2.15, 1.59,
and 75.9, with a considerable number of individuals duplicating
exactly the proportions of the Vero bone. On the other hand, 626
left male humeri of whites averaged 2.21 by 1.86 em., with the index
of 8j./—a radically different condition.

The wine (pl. 11) show moderate normal curves and well-marked
muscular impressions.  The right bone is perceptibly stronger than
the left. The shape of the shaft, especially on the left, approximates
a lateral prism, instead of the more common ordinary prism: this,
however, is only an individual variation which is met with occasion-
ally among both whites and Indians. The arterial foramen is situ-
ated in both bones near the anterior instead of in the vicinity of the
interosseous border; but this, though less common, is also found not
infrequently in the ulnz of both whites and Indians.

The radius (pl. 12) 1s rather slender, but well molded ; the tuberos-
ity is somewhat submedium in size, in consequence of which the neck
antero-mesially is longer than usual; but externally and posteriorly
it is as in other radii. None of the somewhat exceptional features
of the ulna and radius here mentioned are in the direction of more
primitive forms of these bonds, but quite the reverse,

The »ibs are of moderate masculine proportions and of ordinary
form. The parts of scapulae and pelvie bones present show no fea-
tures of special interest. The vascnlar canal in the supraspinous
fossa at the base of the acromion is unusually large in the Vero
specimen, but this characteristic has only an individual significance.

The ¢ibie (pl. 13) were typically prismatic (shape No. 1) and
strongly built. The ffbule were strong, not fluted.

The astragalus (pl. 13) shows a marked fossa anterior to the
trochlear surface as in Skeleton 1 from Vero, and as found in
astragali of Florida and other Indians: otherwise, the shape is not
exceptional.  Tts dimensions compared with those of other Indian
astragali are as follows:

P Rall, 62, Bur, Amer, Etha,, p. 53,
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1, RIGHT ASTRAGALUS OF VERO SKELETON [; 2, RIGHT ASTRAGALUS OF VERD SKELETON I
3, 4, 5, PARTS OF SKELETON Il (NO. 5, TIBIA) (AFTER SELLARDS)
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Astragalus
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Longth, = Breadil, | Helght, | Module l Breadili- | Heighi-
Cr i
em “m. ©m. .
Vero Skeleton I, right. ....... 6. 4 4.4 3.4 4,73 68.7 58. 1
Florida (at larga), right, male.. 591 4. 14 3.2 | 4.42 70. 1 54.2
Sioux, right, male. ........... 6.14 |  4.54 3.43 4.71 74.0 56, 1
Munsee, right, male..... Ly | &7 | 427 3.27 4. 41 74.9 54
United States, whites......... 1I 6. 3 s 3.4 473 | 71.6 53. 8

As in the case of Skeleton I from Vero, the astragalus is marked
by somewhat excessive length; but there are not a few individual
Indian astragali from Florida and elsewhere which duplicate its
proportions. Its very close approximation in both absolute and
relative proportions to the astragalus of the whites 1s probably
accidental.

The remaining few bones of the foot are without special interest.

Considering the skeleton as a whole, the conclusion is inevitable
that it is that of an Indian: yet there remains some persistent doubt
whether it is not the skeleton of a white-Indian individual. If not,
there remain only two other possibilities: one that it is an excep-
tional, superior skeleton of a Florida Indian of Algonquian origin,
the other that it belonged to an individual from some non-Floridian
tribe. It should be once more emphasized, however, that all the
features in which the various parts of the skeleton differ from those
of an ordinary Florida Indian are features pointing toward higher
or more modern development. There is no feature of the skeleton
that would suggest even remotely an individual more ancient or
anthropologically more primitive than the Indian,

Apprrioxar, Husax Boxes rroym VERD

Near Skeleton IT was found a tooth which is characteristically and
most typically Indian (fig. 8). It is an upper median incisor, proba-
bly of the left side, and belonged to an advanced adolescent or a
young adult. possibly a female. Its dimensions are: Total length, 2.0
em. ; maximum breadth of erown, 0.85 em. The cutting edge is but
slightly worn, as frequently found in Indian adolescents; the outer
surface is decidedly convex from above down: and the inner or
bueeal surface is deeply hollowed out, or shovel-shaped, as is typical
with Indians. With rare exceptions such hollowing out is met with
only among Indians and the more closely related branches of the
vellow-brown race.
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The tooth found in the northern bank is the crown shell of the
second left upper molar of a child. Tt is of moderate size and shows
only some individual variations from other Indian teeth of that
nature.

Gexeral CoxcrLusions

The only conclusions eoncerning the Vero bones that the writer can
arrive at, after a painstaking study of the locality and the specimens
and after having given due consideration to the opinions of others, are
that they are remains of modern Indian type; and that, so far as the
two skeletons are concerned, they represent intentional burials. As
to the latter point, all other explanations, on being tested, prove so
much weaker or so unnatural that they have to be discarded.

The age of the strata and the determination and age of the animal
remains found in them are matters quite irrelevant to the discussion
of the human bones. The deposits could be much older or much
younger than claimed; they could be original or secondary—all this
is immaterial so long as they could have been penetrated a few hun-
dred years ago by man who wanted to bury his dead; and that they
could have been thus penetrated at any time up to the present there
is no question. The pottery and implements, as is true of the bones,
are of modern Indian type (pl. 14). It would be futile to try to ex-
plain this away by unsubstantiated theories of a possible great an-
tiquity of such modern forms. eulturally and anatomically. No one
could give consideration to theories which would do such violence to
known facts. That such speculations have been indulged in on other
occasions would be a poor excuse for trying to have us accept the
theories they advance as facts, especially on this continent. Those in
whose work credulity and fancy have no part, and who possess suf-
ficient hard-earned experience in these matters, can be convinced of
the presence of geologically ancient man in America only by facts
that will make all conscientious doubt on the subject impossible. As
chances of peculiar associations of human bones or human artifacts
are infinite, anthropology in this country must expect to be called
upon again and again to pass on alluring claims of the antiquity of
such objects. But the burden of proof of the antiquity of such finds
lies, and will always lie, with those who may urge such claims.
They must show eclear, full, conclusive evidence acceptable to an-
thropology ; and no beliefs, opinions, or “ convictions,” even though
advanced by men otherwise highly deserving, can ever take the place
of real and sufficient evidence. Our colleagues in collateral branches
of science will be sincerely thanked for every genuine help they can
give anthropology ; but they should not clog our hands.
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POTSHERDS FROM THE FOSSIL-BEARING YERO DEPOSITS (LAYER NO. 3}






ADDENDA
MixeEravizATION OoF THE DoNES

The * fossilization ™ of the human bones from the Vero deposits
is, as already mentioned, somewhat unequal. On attaining permis-
sion from Dr. Sellards, two fragments of fair size, one from the
Vero Skeleton I, designated No. 5201, and the other from Skeleton
I1, designated No. 6957, were subjected for chemical analysis to
Dr. E. T. Wherry, assistant curator, Department of Geology, United
States National Museum. Besides these, Dr. Wherry was given
part of a recently received Indian humerus from the Perico Island,
Tampa Bay, Florida; part of a rib from the mineralized skeleton
from near Osprey, west coast of Florida, for many yvears in the
possession of the National Museum ; and part of an ulna from an old
surface communal burial on one of the keys off Little Sarasota Bay,
Florida. This last specimen, taken entirely at random, was to serve
as a *trial horse™ for Dr. Wherry: but as its analysis proved to
be uncommonly interesting, it is included in the report.

The results of the analyses show a difference in mineralization
between the bones representing the two Vero skeletons. They show
the presence in both of considerable organic matter. They differ
quite markedly from those made for Dr. Sellards.

A comparison of the results with those pertaining to the three
bones of undoubted Indian derivation and antiquity measurable only
by a few hundreds of years, shows that one of these is much more
mineralized than either of those from Vero; one, that taken at
random from our eollection, very closely approximates the bone
from Skeleton’ IT; while the third shows somewhat lesser changes.

It is plain there is nothing in the results of these analyses that
would point to any great antiquity of the Vero specimens.
i1

REPORT 0N THE ANALYSIS oF THE DoxEs, ny Epgar WHERRY

*The fragments submitted showed more or less admixture of sand
and clay ; these impurities were removed as fully as possible without
destroying any notable amount of bone substance, and the bones were
powdered in an agate mortar and analyzed as follows:

“ For determination of all constituents except fluorine a 0.4-gram
sample of each specimen was weighed out, heated for 2 or 3 hours at
110°, and the loss in weight recorded as moisture. The sample was
then ignited for an hour over a complete combustion burner, and the

G1
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loss in weight recorded as volatile matter; this comprises firmly:
combined water, carbon dioxide, and organie substances.

“The sample was then dissolved in dilute nitrie acid, and the solu-
tion filtered, the residue being ignited and weighed and examined
microscopically. In every case it proved to be made up of quartz-
sand and clay: and, as such material is clearly a mechanical admix-
ture with the bone, it was deducted in each case from the total weight
of sample taken, so that the percentages of material ealeulated would
represent material combined in the bone substance and the results on
the several samples would be dirvectly comparable.

*“The nitric acid solution was heated to boiling, made slightly alka-
line with ammonia—a small amount of mixed phosphates being
thereby precipitated—and an excess of acetic acid was added. Cal-
cium phosphate then went completely into solution, while the phos-
phates of aluminium and iron remained insoluble, and were filtered
out, ignited, and weighed. The amount of iron was so small that it
was not separately determined. When the precipitate was large in
amount it was fused with sodinm carbonate, dissolved in nitric aeid,
and the phosphate removed by ammonium molyvbdate, and deter-
mined as magnesinm pyrophosphate: the phosphorie oxide found
was deducted from the total precipitate, and the remainder recorded
as ALO, (4Fe,0,). When the amount of precipitate was small,
the phosphorie oxide in it was caleulated on the basis of the com-
pound AIPO, and subtracted as before,

“The acetic acid solution, from which aluminium had been re-
moved, was diluted to a definite volume and divided into two equal
parts. To one part ammonium oxalate was added and the ealeium
oxalate precipitated was filtered out, ignited, and weighed as Ca(),
To the filtrate from this ammonia was added and the magnesium-
ammonium phosphate precipitated was ignited and weighed as the
pyrophosphate. from which the Mg(O was caleulated. Phosphorie
oxide was determined in the remaining half of the acetic acid solu-
tion by titration with a standard solution of uraniom acetate;
the amount in the aluminium precipitate being added to give the
total P,0),.

“ For the determination of fluorine a fresh sample weighing 0.4
oram was dried, mixed with pulverized quartz, and heated to 200°
with specially coneentrated sulphurie acid in a stream of dry air,
acid fumes carried over being removed by filtering the air through
dry ashestos. and the gases being collected by bubbling through water.
The hydrogen fluoride dissolved in the water was titrated with stand-
ard sodium hydroxide solution, and the percentage of flnorine present
in the bone thus obtained,

“The specific gravities were determined cn the powdered bone,
using the piecnometer, at about 20°,
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“The analyvtical results obtained are tabulated below in the order
of decreasing moisture-+volatile matter content, and the correspond-
ing inerease in total mineral matter.”

Chemical analysis

i — e —— S

l | Portion |
| of an ulpa
Part of g taken ot
the right T.:nuﬂl' Mo, G057, | random M, Nao, Femur
tibinofl |° Pm “"' Bellards; [fromalot | 23732 oLl LT of i“‘“iil
“yman | bone | of bones | rib from | humerus | o0t
taken in ¥ “&g LE helonging |n'nlr'.'|h|j" o miner- from nn I'mr:fl'll.il'_:
lacein | g o io st~ alized Indian |4 o o
the Pleds- Ske n}ﬂtl Skeloton | Colume- skeleton | burial om ‘I p llill
Locena ,3 o 11, Vero blan inU. 8 | Perico i‘tem
Tl 2t T s (apalysis | froma | N. M. T=land, (analvsis
Vero™ {?ll:llrgﬂ : by Dir. key in from Tampa | o5 ; for
(analysis | whorre | Wherry, | Little .| Osprey, | Bay, | ™57
given U "q- ' ], 8. Sarasota | Florida, | Florida. ellards)
by Dr. | a0 apo M. M.}, Bay, |((Wherry). [(Wherry). [ s
Sellards=). | 7 -)- western |
| Florida
{Wherry).
Specific gravity........| 2.84| 2.80| 250| 250 2.84| 2.35| 2.6¢
Moisture at 100° C. . ..| 2,07 2.05 3. 87 3. 06 6. 88 G. 16 4.09
L L | AhiE - s s L L | d
Volatile matter. . ... .. 8.92| 10.27| 16.21| 12.38 el (O b o aize

Phosphoric acid (P,O;)| 52.27 | 36.29 | 31.37 | 585.08 | 34.49 | 32.91 | J30.88

Calcium oxide (Ca07.., 46.80 | 44.22 | 40.49 | 45.01 | 29.72 | 39.09 | 45.69

Insoluble matter, | | |
bR e R 3 5 BRI & il £oaptl B oF BT ST AR e LS O TS R T LR RS | 8.61

Tron and aluminium |

aadeel L et T s Uiy 2.81 4.04 | .26 | 17.55 .47 1.85

Magnesium oxide. ..... | N.d. i .85 | 871 1.26 -T2 N
| |

Calcium fluoride (Cal’,) N.d. | 2.38 2. 81 287 1:05 2.49 | N.d.

Tﬂtal._“_....“.: g7.72| 99.69 | 99.44 | 99.58 |...oiifiiianan 96. 96
I | {

P = - = === e e ——

AnrTiracrs

The artifacts from the Vero deposits comprise, as stated by Dr.
Sellards, numerous fragments of pottery, of bone implements and
other objects, of stone implements and rejects. All these objects
have been studied in detail by Prof. George Grant MacCurdy, whose
observations are soon to be published in the American Anthropologist.?
Thanks to the courtesy of Dr. Sellards, the whole collection has also
been sent for examination to the United States National Museum,
where it has been carefully inspected by Prof. W. H. Holmes.

On the whole the objcets indicate a rather advanced stage of
primitive hunting and fishing culture, comparable with that of the
Indians of the Southeastern States. The potsherds look remarkably

1An excellent detailed report on these, fully corroborating the above expressed fact,
bas recently been published Ly D MaeCurdy (Admer. Aathropologist, April-June, 1917},
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fresh for specimens of “geologic™ antiguity. The bone implements
show little if any effects of weathering, are clear and sharp in out-
lines, and for the greater part exhibit exactly the same coloration and
seemingly also the same partial mineralization as do the bones of
Skeleton II. This is a fact of considerable importance, because it
demonstrates that the skeleton belonged to the same layer (the muck
layer, No. 3).

Had the artifacts not been found in a layer which bears also the
bones of long-extinet animals, no one could have thought for a
moment of attributing them to any people other than the ordinary
American Indian.

Professor Holmes’s report on the pottery, which he subjected to a
special examination, follows:

RerorT o THE PorteEry, By W. H. HorLMESs

“I have examined with great care the pottery fragments obtained
from the site of the discovery of human remains associated with
Pleistocene deposits near Vero, Florida. They represent small and
moderately large vessels, ranging in form from simple cups to deep
bowls and shallow, wide-mouthed pots—forms in common nse among
the Indian tribes of Florida. Compared with corresponding ware
from the Florida sand mounds and from occupied sites generally
throughout Florida and southern Georgia, no significant distinctions
can be made in material, shape, indications of use, or embellishment.
Many of the fragments bear traces of use over fire, being coated quite
thickly with hardened soot. The decorated pieces show impressions
of checkered paddles or stamps identical in character with the pre-
vailing decoration of the Indian earthenware of Florida. The pot-
tery as well as the bone implements from this place indicate clearly
that it is the site of an ordinary Indian village and the archeologist
acquainted with Indian customs would expect to find burials at usual
depths beneath and about the site. The reference of these artifacts
to a people of geological antiquity can but illustrate the lack of
appreciation of the ordinary conditions and phenomena of Indian
oceupancy on the part of those who first brought these finds to the

attention of the publie.”
W. H. HoLMmes.

Sie transit gloria hominis Veroensis.



A New Puprication CoxcErNixNGg THE VERO REMAINS,

Just as the last revision of the foregoing report has been com-
pleted, still another publication concerning the Vero remains and
the deposits reaches the author. It bears the general title of * Addi-
tional Studies in the Pleistocene at Vero, Florida,”! and includes
five papers, as follows:

The Fossil Plants from Vero, Florida, by Edward W. Berry.®
Fossil Birds Found at Vero, Florida, with Descriptions of New Species, by R. W.

Shufeldt.

Vertebrata Mostly from Stratum No. 3 at Vero, Florida; Together with De-
seriptions of New Species, by Oliver P. Hay.?
Review of the Evidence on which the Human Remains Foumd at Vero are

Referred to the Pleistocene, by K. H. Sellards. .
Supplement to Studies in the Pleistocene at Vero, Florida, by E. H. Sellards.*

The reports by Messrs. Berry, Shufeldt, and Hay deal with the
antiquity of the various organic remains from the Vero deposits, and
can have no special interest for the student of the antiquity of the
human remains found in the same deposits so long as the contempo-
raneity of the human and other remains is not definitely established
so as to be acceptable to anthropologyv. As to Dr. Sellards’s report,
it is partly a reprint of that in the American Anthropologist (April-
June, 1917) and for the rest is paleontological. It brings, however,
several rather valuable photographs relating to some of the human
finds which show well the nature of some of the deposits and what
has been deseribed as stratification. Dr. Sellards’s conclusions, as
previously, are that—

*The human remains and artifacts are contemporaneous with ex-
tinct species of mammals, birds, reptiles, and at least one extinct
species of plant, as well as with other animal and plant species that
do not at the present time extend their range into Florida. The age
of the deposits containing these fossils, according to the accepted in-
terpretation of faunas and floras, is Pleistocene.”

As the interest in the Vero deposits continues there is a strong hope
that a human burial in much better condition than those thus far
found may be discovered. Meanwhile the amount of painstaking
work carried out on the organic non-human remains from the locality
must surely be most welecome to all paleontologists.

LFProm the Ninth Annwal Report of the Florvide Staic Geological Huwrvey, 1017, 17-82,

2 Published also in Jowrnal of Geology, Oct.-Nov., 1917, G61-G06.

*[Mas published also a paper * On the finding of supposed Pleistocene human remains
at Vero, Fla.,”" Journ. Wash, Aead. Sei., 1917, vil, 2558-2G0,

i Refers also to the following two communieations: Note on the Deposits Containing
Human Remains and Artifacts at Vero, Fla., by E. II. Sellards, Journ. Geology, Oct.-
Nov., 1917, xxwv, G30-6G60; Further Btudies at Vero, Fla., by Rollin T. Chamberlaln,
Jowrn, Geology, Oct.-Nov., 1917, xxv, G67-083.
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