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KKCBNT DISCOVERIES ATTRIBUTED TO KAIILV MAN
IN AMERICA

By Au> I IKIM.K K \

INTRODUCTION

SI
NTE the publication by the writer of critical reviews of previous

it-ports and evidence relating to early man in North and South
America. 1

only a few ne\\er case- of this nature have accumu-
lateil. diie <.r t\\o of which at least demand serious attention.

From South America we have had the report of additional mineral-

i/e.l hones, by Dr. Juan B. Ambrosetti, for which, however, no
definite claim of great antiquity has been made. 2

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 " Toxofon

ch'tiKiIniiili-nxis" 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." 8

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 report-, 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 " Yen>
man " from Florida, whose hones were found in association with those

of mastodon-. tapirs, and other species from early Quaternary. Both
of these finds will also be dealt with in detail in the following pages.

Remains SumrostlnK or Attributed to Early Man In North America. Rull. S3,

Bur. .lni,i. Klhn.. I'.iuT ; Karly Man in Smith Amrrica, Hull. :,.'. Hur. Iwicr. Kthn.. I'.U-
J Compte-renlti \/l t'mii/r. Intirn. if \i\thropologlf ft i/Mrr/i'o/u</iV i>n'hi*t.. Tol.

ii. ;eneve, 1913 ; /'//.. \l /// Inhrn. COM./. .1 m< rit uitixt*. London. I'.tU, |.p. .V-8.

*
Pbysis, Communlcaclones, No. 9, t. u, pp. 36-39 (no place, no date). Also La \acion,

Nov. 2'J ami \>>->- 27, l!'l7; and Annalcs del Muieo d'Hittoria \atural de Buenot Aim,
xxvi, pp. 417-450, 1915.
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Till: "ANCIENT MAN OF CUZCO," PERU

Tin 1 Cn/.co discoveries represent one of those rare fortunate in-

.-tance- 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 claims.

In 1911-12, just before the publication of Early Man in South

America,
1 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 Cuzco gravels by the Yale

Peruvian 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 Tlie American Journal of Sci< /

It consisted of a section by Prof. Hiram Bingham, director of the

expedition, on " The Discovery of Prehistoric Human Remains near

Cuzco, Peru
"

;- of an account by the geologist of the expedition, Prof.

Isaiah Bowman, on "The Geologic Relations of the Cuzco Remains";
3

and of a "Report on the Remains of Man and of Lower Animal-

from the Vicinity of Cuzco, Peru," by Dr. George F. Eaton. 4

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 archaeological, geographi-

cal, geological, and topographical reconnaissance. We spent the first part of

July, 1911, in and about Cuzco. On the morning of July 6, while walking up a

gulch called Aimlniajiccn quebrada west of Cuzco, ... I noticed a few bones

and several pieces of pottery interstratified with the gravel bank of the gulch
and apparently exposed by recent erosion. This led me to examine both sides of

the gulch very carefully. A hundred yards above the point where the lirst

bones were noticed we found that erosion had cut through an ancient ash heap
containing a large number of fragments of bones and pottery. Still farther up
the gulch and on the side toward Cuzco I discovered a section of stone wall

built of roughly finished stones more or less carefully fitted together. At first

sight this wall appeared to have been built to prevent further washing away of

that side of the gulch. Then I noticed that above the wall and flush 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 quebrada another portion of wall appeared. I.etween

this and the section first seen the gravel bank somewhat protruded. On top

of the bank was a cultivated field. In order to see whether the wall extended

behind this grave! bank, under the field, ami whether the two portions were

continuous, I excavated and found, after half an hour's work on the compact

gravel, that there was more wall behind the stratified sides of the gulch.

The prefect of Cuzco later helped me to secure the services of six Indians.

^BuU. 52, Bur. Amcr. rtlni . 1912.

*A>ni->: Journ. Kcl., 4tib ser., vol. xx.xni, pp. 297-305, NV\V Il.-ivm. Aj>r.. 1ft 12.

3
11)1(1.. pp. 30G-325.

*
Ibid., pp. 325-333.
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with \\hose niil \\e cut throu::h the wall and found It \v:is about .'{ fe-t thick

and !> feet in height, carefull] Faced "n both J rilled in w th rubble.

Ax this t\| f -ione\\ ork is n. .t uncommon in the foundations >( -onie of the

older buildings in tin- ue-iern p.irt ! i>. < 'u/.co. :in<| us it is usually

<T I iy the inh;iliit:ini- Imac I WM :it .-truck li\ the Idea thai

kiihl nf \\nll nnivt ln> \er.v inin-li i.MIT ili:m \\ e should In- li-i| I.. -upp-.-e by

our pre>eni IdeU '!' I'ii-:i ci\ ili/:it imi. Such ;i the>is \\oiild hi- nece*sai

nit I'm- a wall conmleteh co\ered over 1 a depth "f t'> m- s feel !

com! I hank, a hank later eroded In a depth of lit feet. Further

inn in tliis part of tin- mih-h ivvcalnl nii!iilnTs .| put vhcnls ;m<l IHHH-S.

cw ila\s later I MlnwtMl the .\ituluuiiii-rii </;/< liniiln up !< its lu-ail.

a riail mi \ta ea-i si.le. In \ariuiis ]ilan-s I was stnu-k hy .eviilenccs (l f

civiliy.ali"ii. A>h lu-ap-. recent and ancient, a stone-paved area which may
have hei-n a threshing lloor 01 market place, and numbers of hones and

potsherds offered a most intere>t iti^ field for speculation and study. A\ ahuav ci-o

means "the cadaver ipiehrada
"

or "dead man's ^'iilch," or "the valley of

dead hodies." There is a tradition that this valley was once used as a burial

place for plague v'ctims in ('ii/.co. possihly not more than three generations

Such a story appears to he well borne out by the ureat nimibvr of

human hones that occur in the talus slopes. I was most anxious t,.

whether anything could be found definitely in xitii, u hei'e the si rat it'ieal ion

had not been disturbed. After proceedin;; up the valley for more than half

a mile it narrowed and the east side, alon^ which I was walking, became very

precip'tous. The road had apparently recently been widened and this made

the hank at this place praciically perpendicular. About .* feet above the mad
I saw what at lirst looked like one of the small rocks which are freely

interspersed throughout the compact -ravel of this re-ion. Something about

it led me to examine it more closely, and I then reco-nix.ed that it was

apparently the end of a human bone, probably a femur.

I was at dine BO impressed b\ the possibilities, in ca-e it should turn out to

be true that this wa- a human bone and had been buried centuries ago under

.I \ -the or a hundred feet of -ravel, that I refrained from disturbing the bone

until I could L'et the -eolo-ist and the naturalist of the expedition to witne its

\ation. I'rof. Isaiah I'.owinaii. who had already made studies in the Central

Andes, and \\as the -eoln-i-t u'eo-rapher of the expedition, was at this time

only a few da\s away making a preliminary study of the Anta lla-in. n.i his

return to Cu/.co I'm lessor r.owman was re<|iiesied to make a physio-raphic

^tudy of the yulch in which the human remains had been found. . . .

on the afternoon of July 11 I'rofessor P.owmaii and I excavated the femur

and found behind it fragments of a number of other 1 s. These we took out

arefulh as possible. They were excessively fragile. The femur was

unable to support -1 inches of its own weight, and after that much had been

,.x.a\aled tl xp.-se.l end fell off. The gravel was somewhat damp but could

hardly be called moist. The bones \\ere diy and powdery. It is dillicult to

describe their color. Perhaps "ashy ^ray
"

is as near as anythin-. The end

of the femur tirsi seen was so like the pebbles as to be dist in-uished from them

only with the greatest dillicully.*******
The bones were carried to our hotel, where they were a-ain photo-raphi'd.

v.aked in melted vaseline, a nd then packed in cotton batting. < >u my return

to the States in I >ecemher the bones were submitted to Dr. George I l-latou.

.-urator ..I' ..^ti'olo^y in the 1'eabody Museum, for examination.
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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 it is .-ometime.- even for a spe<-iali.-t

to be iu error. He summarizes the results of his study of the ca-e

as follows:

The bones found near Cuzco were contemporaneous with the compact -ravels

in which they were embedded. They were disposed in the form of a lensr

about 10 feet long and (' inches thick. From (1) their disposition with respect

to each other, (2) their relations with the bedding planes, and (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 up|x-r ('u/co basin with s|ecial

reference to glacial forms, it is concluded (1) that the beds belong to a

glacial series, (2) that the bones were deposited during a i>eriod of pronounced
alluviation. and (3) that since the deposition of the bones from T-". to ir.o feet

of gravel were deposited over them and later partly eroded. The age of the

vertebrate ivmaius may be provisionally estimated at 20,000 to 40,000 years.

It is only fair to state that in the following paragraph of his

report Professor Bowman points to weaknesses of the case that

there is a lack of sharp distinction between certain of the bones

found with the human remains and referred to the bison, and the

bones of modern cattle; that "certain canine 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
younger gravel, and that the bones were found in a gravel veneer

deposited during later periods of partial valley filling."

Farther on in Professor Bowman's report some of the above points

are accentuated :

The relation of the bones to the surface of the bluff leads to some important
considerations. The finding of material on the immediate face' of the bluff

does not merely by virtue of that position indicate with certainty natural burial

during the upbuilding of the formation and reexposure as a result of present
erosion. Though the bluff is very steep, a number of plant forms cling to it.

These catch particles of falling or sliding material and even pieces of pottery.

In a number of cases it was noted that the vegetation responsible for sucn

obstruction in time dies, and may be entirely or almost entirely removed. Sur-

h'cial objects are then left attached to the face of the bluff, from which they

may be easily removed. The steeper the bluff the more' difficult the retention

on a sloping surface becomes. The patchy mantle of foreign material is

always loose, unst ratified, fine textured, and in strong contrast to the undis-

turbed material directly beneath it. As contrasted to such surface drift, it

is noteworthy that the vertebrate remains were not on the face of the bluff,

but 8 inches back from the face, measuring to the median line of the deposits;

also that they wen 1 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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III.' tif lllf hitman liones ivc..\ere.| \\elV Hot
"

|M\\ Irl'V
"

l.llt iv|:i

lively I'roh, Mini ill tin- \\<>nls <>f l'nl "i l'.u\\ 111:111 :

One askx ;il once ho\\ (lie I... in- i-niil'l he preserved I'm- -,, |on- a period. \\ c

.ijl familiar with the il- iiililinii of hone- buried for even a short

period of I'd. r.n. or loo \ears. The hones of ihe <'u/.<-., man an- distinctly

weathered, hut they (In nut I'M 1 1 apart. They arc -> fragile that we broke sonfe

of tin-in in excavation. though vv c u-cd urea I care; yet they arc sulliclently

linn, in- at IcaM -oiiic of them an-, tu ili>play a clean mark when scratched

with thf knife. < Hi the whole their ruiiiparat \\ !'rc<h! ikini: in vi-\v

prohahU- a^'c ol" -JO.ooo tu MI.IMMI \.-ars. < >n tin- other liaml. it nm-t !

i-riiirinlicnMl that human limit's (M|iially wHl iirescrv^l have hevii reeo\er.-i|

from the >hell heaps and kitclnMi-middens of Kim|M> ; that human limie- no

more dei-ayed than these have heen found in far older trlaeial dcpotiita In

i'ranee. S\\ it/.erland. and I-Ji^hind : and that more important than the ijiie--

tinn of state of deray is the <|iiestii'ii of conditions of burial. The position of

i lie hones within the zoue of weathering, tlio diameter of the material, the

rlimatie conditions, and the- state of the hones at the time of burial are all-

importani considerations which are disrated in the following paragraphs.

The bones of the Cuzco man. as well as the related vertebrate remains, all

show a certain decree of erosion as if they had been for a short time in the

grip of a stream. The finer details are wanting and projecting points are

moderately worn. The facts that only the projecting points are rounded and

the finer detail lost on the more exposed portions and that the amount of

erosion is small argues distinctly in favor of the freshness of the material at

the time of burial. If the bones had been decayed before being caught by the

ading stream, their more fragile 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

e two conditions also that the bones 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 excavation or detailed

archieologic work, nor was any effort made to do highly detailed geologic w.ork.

It was essentially an exploratory expedition. 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 anthropologie

literature bearing on the antiquity of man convinced me, some years 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 Cu/.'-o

material might have. Upon examination the geologic evidence appeared very

convincing and the proof clear. At the least a detailed study of the physio-

graphic geology of the head of the Cuzco 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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Tin-re i> nut the >li::hiesi thread .ni \\liich 1 ;iiu able t" hang any pi.sitixe

(iiiiilil. sa\e Ilif :in-li nl' in;i|rri;il over tlie bone>. It was al lirst ilimi-lil to he

either tli<- natural arrli of the lop of a gra\e or a dividing plane between an

earlier ami a later deposit, and liiat tin- bones lay in (lie miter, later deposit.

made long after the glacial period. The former hypothesis proved to be un-

hMinhle, because the gravel became Urn. before the bones were reached, while

excavating downward from the crack. In testing the latter hypothesis, a simi-

lar dillicnlty arose. No break could lie found bel\\ i the stratilied irravel of

figure "i and the stratitied gra\el in the steepest part of the bluff. Although a

search was made for signs of a break, showing that erosion was followed by

alluviation, and for facts showing that the till material contained the bom--.

nothing conclusive or even suggestive could he found.

Dr. Eaton's report on the bones, human and animal, in his part of

this first publication on the Cuzco finds is both careful and cautious.

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-

tial respects with the bones of a recent people. I'ntil 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 conclusion 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 E.

Gregory as geologist, and considerable time was devoted to a critical

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 year previous from these gravels. The report

of the work, published in The American. Journal of Science in July,

1913,
1
presents a number of highly interesting and satisfactory con-

clusions.

Professor Bingham, to whom American anthropologists must be

grateful for having done everything in his power to ascertain the

exact truth concerning the C'uxco 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."

1 The Investigation of the 1'roliistorir Human Remains Found Near Cuzco. TVrn. in

1911, by Hiram Bingham; Vertebrate Remains in the Cuzco Gravels, iiy

Eaton; The Gravels at Cn/co. Peru, by Florbert E. Gregory. Ami,-. ,!,,,

ser., vol. xxxvi, pp. 1-29, New Haven, July, 1913.
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l'i -port I

|i.
_".' i (' entirely lieu I

oil the ov|.,o;ica| conditions ill the .\\aliiiaycco o;nlrh. II'

cludt

Ii .is unprofitable, from ;i .iinliNiint, to work out the ',

>nal hi-lor\ in iiml :ili.iut ru/.co. because ! l!ie extensive ni<Mlili<-;i| in of

slnj.es Mm! ten Min- fr ulthatioii iiml Hood-water irrigation. I
1

e\er. I In- c\ idence jinljriiiiin: periodic destruction iiml huildin- of terraces,

\vitliin tin- l>:ist I<NI \ears. renio\ex i,,. neeewit] "I a-crihin- -real JIM-

tiiiuily 1. 1 :iniiii:il bones, parts of human skeletons, and fragments of p..

found alon- stream banks Mini which may have heen deposited on terra.

on lianU-. or in tin- nniiK-roiiv small cavt'-likc <i|,-i>iiin^^ in iln- gravels, \o he

traiisporicd. luirii-d. <>r n-cx|Hs'd during altfrnatiiiL' |prrf>^-s of deposition

and dcL'radalion. Il is intrivst in- io note that in tlif canyiincd trihuturies of

lht> Sappi and of slivani* leading from the iinit-stone plateau and I'mm the

sandstone highlands lionlcrin^ the Cuzco Basin on the south vullrys from

which terraces ;md slides liavr been removtHl and \vlmst> hanks offered no

temptation to occupation, valleys whose present precipitous -ravel walls are

clearly of glacial aire no traces of human occupation wen- reveah-d hy careful

h. l'"rom these same gravels, however, mastodon hones have I.eeii col-

lected, on the Huancaro and in the lower Cu/.co Valley. The fa<-| that these

hones from the Ayahuaycco -ravels are of nxMlern tyjM's . . . ohviously cor-

roborates this view of depositional history, and also indicates imi>ortant climati<-

changes since the Spanish conquest.

It will be noted that the explanations Driven in this paj>er are cliietly of

ive value so far as ardi:eolo-ical research is concerned. That man
existed in South America in glacial or pn'jrlacial times, and that the human

bones discovered in the Ayahuaycco (_>uehrada "npiear to l>e from 1KMXH) to

40.000 years old" as tentatively held by Bowman, is not detinitely disproven hy

the Held studies of the present writer. On the other hand, the -i-lo-ic data

do not require more than a few hundreds of years as the ape 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 " Cuzco man," succeeded, in the first plav. iu 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 Cu/.t-o.

while the canine bones may be referred to a dog.

The site of the discovery of the bones of the " Cuzco man
"

\\a.-

carefully examined, and Dr. Eaton states:

After studying the form and composition of the walls of the quehrada and

examining other deposits of bones both here and elsewhere in the 1'rovin.

f'uzco. I am led to the opinion that the bones excavated in 1!U1 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 quenrada 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 been an ancient and common practice in this 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 rolled on. a do-'s entire carcass. Th>

no reason to suppose that this ancestral custom would have been discontinued
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until long after the introduction of Kuropran domestic animals > and a<--oniin;:ly

there should be nothing surprising in (In- occurrence of beef bones in human
Craves. either with or without bones of the native animals. [P. 8.]

Further search along the walls of the quebrada was rewarded by 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 found in 1911. Reference has beon 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 this material, by the side 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 small unidentified mammal, bits of charcoal, and a

small flat piece of bone, about 1} inches long and one-half inch wide, pierced at

one 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 name condition as those of the " Cuzco 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 " 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

they 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

"green." 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,
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In tin- early part of ll>M ne\\ .-papers of tin- I mted States gave
\\ide publicity to the discovery of human hours in an asphalt pit on
(he Ivancho La Urea, near Lo- Angeles, Cal. Though details were
\\itliheld. it soon heeame known that such a find had actually been

made: and as tlu> 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-
ni/ed a> 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.
1 The report is so concise and to the

point that it is necessary to quote it almost bodily. It reads:

In January, 1914, the Museum of History, Science. an<l Art, of Los Angeles,

l>eing inconvenienced by heavy rains tilling the pits already in process of exca-

vation in the asphalt deposits at Hancho La Brea, began work at a new locality,

which was designated as pit No. lo. Work wns started at a i>oint a short dis-

tance southwest of a large pit from which many remains of extinct animals

had been obtained in previous years. The point at which excavation was
initiated was marked by 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 tilled 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 point. 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.

Remains of many kinds of animals were obtained in both chimneys, but the

most 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 t\vo chimneys. Careful investigation of this vent disclosed later almost

the entire skull with other jHirtions of the skeleton. The remains evidently

helonged to one individual. The hones 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.

Heal'xing that this find might prove of exceptional scientific interest unusual

precMiitions were taken in the excavations following the discovery of the human
remains. I'mler the direction of Mr. Frank S. Maggett. director of the museum,

and of Mr. L. K. Wyman, who had inmuMliate charge of the work in the pits.

1 Preliminary Report on tin- Discovery of Human Remains in an Asphalt Deposit at

Kan< -In. IM I'.rt-a. l.y ITof. John C. Merriam. Science, n. s. vol. XL, pp. 108-^03, New York,

AUK'. T. 1!I14.

-a 18 Bull. 66 2 17
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the excavator* obi amcd all possible informal 'on us to tin- nature of the deposit
in which the specimen \\as found, ami every bone appearing in the deposit \\as

saved. The flnnl results of the work give us a complete map of the deposit
and full list of the animal remains from the two chimneys, with their situa-

tion in the chimneys.*******
Purely geologic evidences of a ire are often exceedingly difficult to obtain in

iisphalt deposits, owing to the pecul'ar mode of accumulation, and the possi-

bility 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 wlfch it has .soaked or poured.
Kven after the asphalt deposit has formed, the nature of the viscous material

makes possible considerable movement in many directions witidn the mass
and consequent change of position of any materials in it.

The deposits in which fossil remains have been found at Ilancho 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 o'l 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 been 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 resistance.

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 chimneys arise below from a large dome-shaped asphaltic 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

ti 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-

gions many angular lumps of hard, weathered asphalt. The contents of the

chimneys 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.*******
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 w-ith ascending oil.

The total number of specimens found in the chimneys was large, and will

aggregate several thousand. These bones represent a considerable variety of

mammals and birds. They include bear, coyote, a wolf of the timber-wolf type,

f-kunk, weasel, horse, antelope, rabbit, 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 i; ; ii,.-ii,. I..-i P.rea fauna i found tlinmyli tin- ah-cm e of the

great wolf. saber tooth. >l<i||i, small aii!elo|te, camel. ami many other mammals
ami birds abiimhmlh reprcenied in tin- t\pi,al Kancho I '.-po-.il v

Tin- onl\ extinct fnrin certainh reco^ii/ed in the material from n,,- two
chimne\> K 7. i-<//.. ;/MV. a ui^anlic condorlike bird. as >et known only from

Rancho La P.rea. ami iv. ..uni/.ed l.y Dr. L. U. .Miller in this collcctio;

nf this bird were I'i.iinil in a narrow |Hrtion of the north chimney at a depth
of about I (Vet. ami considerably above some <>f tin- human remains. As nearly

B6 can juilm- fnnn the evidence at haml, there sc-ms a n-a>iiiialili- i-liam

that tin- L.'iani 'I'l-rntnriiix was a i-inti-m|Mirary nf tin- human lwin wln.se re-

mains a|.|.-ar in tin- north <
>

liimncy of pit Jo. Tin- rvMrmv lo-s n.>t |.n-M-nt

rh-ar proof in favor of thK \ icu . hut npin-ars to halam-t- in that ilin-ction.

The rxtiiul California praroi-k ami two otlu-r t-\tiur| spi-rirs an- iloiihlfully

rcportnl from the north clilmm-y. hut then- is iloiiht as to tlu-ir liavinu li-n

introilm-cil in the same manner a> the other hones making up the fauna.

A --mall eolleetioti found near tin- up|K>r end of the north chimney contains

a number of birds, which, according to Dr. .Miller, are quite different from
those certainly known from the two chimneys. The matrix in which this small

collection was found is also different from that in tlie c|iimm-\s. It >.vms

probable that these s|K-cimens really represent an older fauna embedded in a

relatively ancient deposit through or near which the north chimney passed.

A iMirtion of the lower jaw of a jounjc horse found at a depth of about ~> feet

and near the Trnitornix in the north chimney is more slender than an.\ lower

jaw of the common extinct liorse found in the typical Kancho I,a Urea fauna.

The writer has not. however, compared it with fossil s|N>ciinens of exactly the

same individual sta^e of development III slenderuess it approaches more

closely the jaw of the existing domestic horse. The space between the back

teeth and front teeth SHMIIS shorter than that in the domestic horse, and is of

nearly the same length as in the extinct s|tecies from Kancho La Urea. A more

careful study of immature specimens from Kancho Lu Uren in comparison
with very younir modern horses will be necessary before one can sjK-ak authori-

tatively with reference to the specific determination of this sjiecimen. It will

be very interesting to know whether this is an extinct sjKM-ies which lived in

California until a comparatively recent time and was contemporaneous \\ith

man. but became extinct before this country was visited by white men. The
alternative hypothesis is that it represents the colt of U 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 Kancho La Urea fauna differs

irreatly and shows close resemblance to (lie. life of the earth at a remote time,

makes it evident that the fauna represented in the chimneys of pit 10 |ertains

to a period much later than that in which the typical Kancho La I'.rea animals

lived. The collection from the chimneys represents a time so close to the

pre.-ent that the types of life were nearly the same as those in the re-ion at

the present day. The iriant Trnitnruix, and possibly several other extinct forms

in tins fauna, may indicate that the asphalt in these chimneys was trapping

animals at a time removed by some thousands of years from the present. < Mi

the other hand, it may he that these species were living here within historic

time. A third iossibilit\ is that the bones of such extinct s|iecies as are found

here have been removed in some way from an older de|osif ami found a reMim;

place in the chimne.vs in comparatively recent time. Still more remote is a

fourth jMissibility that in Pleistocene time these chimne\s con ..... -ted with an

open pool fur above the present surface of the ground; that Indies of a few
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animals trapped ;it that time sank to the position in which they were found in

the excavations; and tliat after the removal of tin- upper deposit < l>\ ei-osion

the later or .\oiingor fauna was trapped and mingled witli the few hones 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 presumahly associated specimen*

representing extinct animals.

The human remains were found rather widely scattered between a depth
of about 6 feet and 9 feet. The whole collection of human hones seems to

represent one individual. The hones are generally very much worn. The
wear in some cases suggests movement within the pit in such a manner that

sand In the tar, or resting against the wall of the chimney, has cut away the

bone by long-continued rubbing.

Enough of the human skeleton was found in the pit to give a fairly satisfac-

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 some of the living native races of America. Ac-

cording to Dr. A. L. Kroeber the racial characteristics do not differ decidedly
from those of people whose remains have been excavated in mounds on Santa

Rosa Island off the coast of southern California. So far as the characteristics

of the skeleton are concerned, it is not necessary to suppose that we have here

an individual who lived at a 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 earlier types. On the other hand, 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 geological

period.

The characters of the human remains taken by themselves indicate that this

person lived either within the present or Recent 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 occurrence in the asphalt chimney, taken by itself,

counts for 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 remains in pit 10 is quite different

from the typical Pleistocene Rancho La Brea fauna, and must have inhabited

this region at a different period. The fauna in pit 10 is closely related to that

of the present or Recent period. It is distinctly later in age than the typical

Hancho La Brea fauna.

3. The characters of the human remains, taken by themselves, show a stage

of development similar to that of man of the present day and not earlier than

man of the latest Pleistocene time.

4. The evidence as a whole indicates that the human skeleton from pit 10

is of a period much later than that of the typical Rancho La Brea fauna, the

time being either within the Recent period or not earlier than the very latest

portion of Pleistocene time. The possible association of the human remains

with extinct forms, such as the giant Ti-nitoniix, may indicate some antiquity

for th& human l>eing or may indicate comparatively late persistence of birds

or mammals now extinct in this region.

.">. Measured in terms of years, it is not i>ossible to give a definite estimate

of the age of the skeleton from pit 10. It may sutlice to state that this person
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did iit>I live in the iH-riod of llu> ln\\ -browed. Neanderthal. l'lei>|o<-ene 111:111 of

Kumpe. It hclniij> t.. the distinctly innileni vulul inn. ll '!-s n,,i

in-. essjn-j|\ IH-IOII;: In tin- present historic jM-riinl. bill cnn not In- ,-oiiidered :i .

having antedated it by many t Imusamis nf years. Tin- :i_e nf this sp,.,-imen

in.-iy .|i-rli:ips Ix- measured in thousands nf yi-nrs, but probably not In te:

thousands.

0. Tin- study nf tin- remains ;it pit 1O is ; i |irnlil,-ni similar tn that preM-nted

by tlu- occuiTi-in nf ;ni arrnu head fninnl in a comparatively recent nsplialt

deposit eiicounten-d ill tin- rniversity nf < alifornia i-x<-:iv:it inns nf Mill'. The
arm\\ ln-a<l \v:is found embedded in a deposit smni-wliat similar tn that in

pit 1(1. and tin- fauna assoHaH-il with it \vas in ucix-ral <>f |{c<-i-nt a^pi-'-t.

7. Tlu> linal siiininin^ up <>f all -viili-nc<- relative tn tin- antiquity nf the

Itanchn I.a lirea sUeN t<>n will depend <in a very detailed and exhaustive study

of the typical IMeistnreiie Kan< Im I .a I'.rea fauna, of tlie fauna from the later tar

diixisits like that of pit 10, ami of the existing fauna of California. No one

of tlie-e three fa< ini-> i- ; ,s yet s;ii isl udnfily known. Until they are all known.

the lust word on the suhject iau tint le Written. The siKiiifinmee of thix

statement may >eem larger \\hen roinfnrctMl by the remark that the skeletons

of a larjje pereentatre nf nur livinj,' sjK'cies have never yet IMHMI carefully studied

in the way in which this \\nrk must be done for use in investigations such as

those concerned in this problem.

From whatever point of view this specimen is considered, 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 results 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 -how, as Professor Merriam indicates, the effects of con-

siderable wear by the sand in the asphalt. They must have l>een

subjected in no small degree to motion in the pit. The wear has

(hanged 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-

c-\er anthropological characteristics can be observed in the skull indi-

cate this t<> be of ordinary type and one which agrees essentially

v\ ith that of the California Indian.
* The small size of the skeleton

(loe> not indicate dwarh'shness, but merely a small female, such as

are not rare among the "
Diggers

" 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 i-

; 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

incidentally or have been introduced.

As to the presence of bones of the extinct "T, nifnrni*" in the same

"chimney" with the human bone-, we should hardly be justified in
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drawing from (his fact any far-reaching conclusions. In a viscous

and mobile medium, such as (he asphalt of the-e pits. association of

other hones with the human remain:- may easily he a mere accident

and can he of no definite chronological value.

Taking everything into consideration, there is nothing in the La
Brea find which would enable the anthropologist to accept the

remains as representative of any Americans earlier than the Indian-.

A recent letter to the writer from Professor Merriam <-on\eys the

information that he is engaged in preparing a final report on the

which will soon be ready for publication.
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TIIK "FOSSIL" \i \\ OF VKIJO. FI.OKII>\

I'lM I.I MIN \\:\ Ki'M \I;K

Tin- discovery of
"

fossil human remains" at Veto, mi the eastern

cuast of Florida. \\a- Ivelitly announced by Dr. K. II. Sellards, State

GeMlniri.vt.
1 In the early |>:irt of October a more extended report on

these lintls, by the same author, appeared.-' and other communicat ions

on tlie subject were sent to srientific journals.
3 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 October found his camp ut Vero filled to capacity.
The party included, besides Dr. Sol Ian Is and Mr. II. Gunter, his

-taut, Dr. Kollin ('. Chamberlin, of the University of Chicago,
and Dr. T. Wayland Vaughan, of the United States Geological Sur-

vey, geologists: Dr. ( ). F. Hay, of the Carnegie Institution of Wa-h-
iniiton. 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 day- 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. (PI. 1.) The reports of the mem
hers of the party on the re.-ults of their observations, including a pre-

liminary account of similar nature by the writer, will be found in the

January-February, 1917, number of The .Journal of (>'< olo</i/. and are

referred to later in this memoir. In this place is presented a more

complete account of the subject so far as it relatestothe human bone-.

IIlvroHY OK TIIK DiS( D\ I III I
>

The e-sential features of the history of the discoveries, as given by

Dr. Sellards in the A'/V////// Annual !! /'// of tin l-'lorid,i ^tut,

'ixiintl N///-/V?/. are given below. The account is preceded by a

brief summary, which reads as follows:

[I'. 12.^1 A new :ind very iini>ort:int loeality for vertebrate, invertebrate, and

plant fossils WE8 fmiml in l!i:< :il Vero on the Atl:inti<- -o:ist in reiitnil-eastern

1 Sellards, E. H., On the Discovery of Fossil Human Remains In Klorldn In .\R8x-lllon

With KxliiMl V.'i-t-l.r:iti's. \IIKT. ./.,
'

4. XI. II. pp. 1 IS. f.'lf,.

Hiiniiiu Kfiiiains nn.l Ass<i<-iiitil Kosslls from Hi rii>lst<><-.-in.- <f 1 l"iil;i t:,,ililli Ann.

i;<i, /'hi. ft.it> <;.;,}. sun-., nno. pp. ii'i !'".

-1 Iliiinaii K. -mains frnin UK- I'l.'ist,,,-w ( Florida. s. vol. xi.iv. pi

Ni-\v V..rk. o.i L'7. 1010.
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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
remains have been found at this ideality in two separate strata which diflVr 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 up<>u suc-

cessive discoveries, Including hones from two human skeletons and In addition

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 dejM)sit. Although

lying near the surface, the possibility of the human hones representing a recent

burial Is excluded by the fact that the overlying laminated stratum is undis-

turbed. The condition of preservation as well as the abundance of the asso-

ciated Pleistocene fossils is such as to show that they could not have washed

FIG. 1. Vero, the drainage canal, and vicinity. The arrow points to the location of the

finds. (From survey map furnished the Smithsonian Institution by William H. Kim-

ball, chief engineer In charge of the construction of the canal.)

into this deposit from an older formation. There is thus conclusive evidence

that the human remains and the associated fossils are contemporaneous. These

associated fossils, including mammals, birds, batrachians, reptiles, and fishes,

afford incontestable evidence of the Pleistocene age of the deposits.

The occurrence of fossils at Vero was brought to Dr. Sellards's

attention toward the end of 1913 by Mr. I. M. Weills, a local col-

lector. Their presence

[P. 124] first became known as a result of the construction of a drainage

canal made by the Indian River Farms Company. Throughout the greater

part of its course this canal, which extends from the coast several miles inland,

cuts through the surface materials, including sand, marl, and muck beds, and

Into marine shell marl. In the marine marl, invertebrates are found in abun-

dance and in an excellent state of preservation, while in the sands, fresh-water

marls, and muck beds, vertebrates and fresh-water invertebrates are not infre-
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,,,., iy preserved. The chief lo-

vertebral and plant

.. however, is at the public

I1U ,. half mile north

xx here the canal cuts

,, !Ml ,,i,l stream bed. The

,.:,! enters the -ti-.-am bed

,,, MM. feet west of the

:lllll follows it while passing

MlllU . r ,,. bridgi'and for 500 and

l.eyond. or for a total

nee of about l.'KH) feet.

[Sketch map, fig. 1.]

|I'p. rjr. rJ',| The marine shell

llial-l illt o which the canal cuts.

No. 1 of the section shown in

t,.M liu'iire '2. is a part of the ex-

triKive MHa f marine marls

xvhich l.onler the Atlantic coast.

beginning on the north near St.

Augustine, where the marl Is

known as "Coquina" rock, and

extending south to the Ever-

glades of Florida, beyond whicl

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" Pleistocene age. . . .

The sands which as a rule

overlie the shell marls are in part

of marine origin, having accu-

mulated in shoal waters or as

heaches and dunes at the time

the sea withdrew from the land,

and are thus eontemi>oraneous in

Age, or nearly so. with the marine

shell marls. However. In ponds,

streams, ami lakes fresh-water

marls, sand, and muck deposits

accumulated which rest upon and

hence are of somewhat later age

than the marine marls, and it is

in deposits of this kind chiefly.

as would be expected, that the

land and fresh-water fossils are

preserved.

The basal marine deposits

have l.een decimated l>y Dr.

S'llard- as stratum No. 1,

the siiiKM-iniDOsed "sand and

25

liMlill 5

_ao 4J ual S.= 5
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marl
"
stratum as X<>. '2, and "(lie alluvial lied" resting upon tin- as

stratum No. 3. Stratum No. 1 has already been defined. Stratum

No.. 9-
[P. 1281 includes cross-lK'dded river-wash sand, partially decayed wood and

muck, sand stained brown by organic mailer, and at places fresh-water marl

rock. The distinctly cross-bedded sands of this stratum are found near the

h.ise, and it is here chiefly that the decayed wood and muck occur lying in

stream channels in the shell marl. The In-own sand contains in places many
fresh-water shells, and grades into the fresh-water marl, which in places in-

cludes at the top as much as 2 feet of rather hard rock. Vertebrate and fresh-

water invertebrate fossils occur throughout this bed from the cross-bedded

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 is described thus :

[Pp. 129-130.1 Resting upon this sand and marl bed and in places cutting into

it is an alluvial deposit consisting chiefly of vegetable material intermixed with

sand, 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. This alluvial deposit contains vertebrate and plant fossils and in the

fresh-water marl occasional invertebrates. Human remains are found in lids

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 ami 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 accompanying 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 deposits in such a

way as to indicate continuous deposition. It is probable that the fresh-waier

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 bed 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 by pronounced
stream action, conforms to the irregiilarities of the older deposits. Stratum

No. 3 represents possibly the filling of the stream channel which followed the

late Pleistocene depression referred to on page 126.

One of the abundant and easily recognized fossils of stratum No. 2 is the

Columbian elephant, Elepha* colinnbi, and for convenience of reference this

stratum may be known as the Eh-{than cohimlri zone or horizon. An abundant

fossil in stratum No. 3 is a deer which is referred provisionally to the modern

Odocoilciis osceola, and this stratum may be known as the Odocoileus osceola

zone.

The human remains. First skeleton.

[Pp. 131-132.1 In October, 1915, Mr. Ayers. while examining the stratum

which contains the vertebrate fossils, found some bones in place which seemed

probably to belong to a human skeleton. In order to verify the place of the
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1 s iii ilic SIM i i, 111 In- then culled Mr. Weills. imil together they removed the

Tlii- |..ni- of tin' vkeleimi obtained Include the ri-_'ht iinil I. -ft femur.

lackim: II \tremities: right patella; left tihin and fragments of the right;

ri^'lil lihula ; riulii calcancum : right and left astragalus; left naviciilai

ternal cuneiform of the riulil fool : riu'ht iiictatarsals one to !'<>ur; left melatar-

sals | (ins- ti live; a part it" the shaft of tin- left humerus ; right os magnum;
three iiietacarpals ; and three phalanges. All of these bones pertain appar-

enlly to (he same specimen. representing a small Individual. I-'rom the lower

mar-in of the lesser luberoMty to the upl>er margin of the inner eoiidylar notch,

the femur measures 2J) cm., the corres|ioiiding nieasiirement on Hie femur >f a

larire modern adult heinj; as much us '.\'2 em. The extremities of the larger

limit hones of this skeleton are but poorly preserved, n condition common to

many of the hones in this sand, although the Indies found in muck in this bed

are as a rule more nearly complete.

The section of (lie hank at the place where these human hones were found

follows:

!"(. Iin'hos.

Sandy hard marl rock 1 3

Sand stained brown by organic matter 3 9

Marine shell marl to water level in the canal .". !

The marl rock and the brown sand beneath represent stratum No. 2 of the

al section (text fijnirc 2), the alluvial bed, No. 3 of the section, being
idisent at this place. The human remains were Imbedded In the brown sand

alMiut 3 fM't from the base or 2 feet from the ground surface as it existed

previous to the construction of the canal.

That the sands In which the human remains are found represent a con-

tinuation of the stratum, holding the other vertebrate fossils there can be no

question, M< the section is continuous along the canal bank and the dejM>sits

identical in appearance. l-:iii>lins columbi, Equus Icidyl, and other extinct

species are found at an equal or higher level in the beds on either side of the

human remains. From the marl rock which lies at the top of the section the

writer obtained, within 6 feet of the place where the human skeleton lay, a

preinoiar tooth of a fox. representing not the common gray fox of that region,

but either an extinct species or possibly the red fox, Yuljtcn prnn]ilrnnicu.
which at present is not known in Florida. In immediate association with the

human hones were the scapula and astragalus of a deer, which Is also found

elsewhere In the sand, being one of the common fossils of the bone bed. In

addition n hyoid bone of the sloth, .\h (talon HJT jcffcmonii, and pieces of the

teeth of the mastodon, Mntninut nint-rii-anum, have been collected from the

anal bank at the place \\here the human bones were found.

Second skeleton.

|l'p. 140-142.1 In February, 11)10. Mr. Ayers obtained a human right ulna

which, 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 asso-

ciated vertebrate fossils. The skeleton from which this bone came, however.

was not located at that time. Again, in April, 1010, Mr. Avers found the

distal end of a humerus. which, although not in place, had recently fallen

from the bank. The discovery of this bone led to the location in the bank of

i.t her bone< belonging to the same skeleton to which belongs also the ulna

found three months earlier. The place of these bones in the section may be

seen from the photograph fpl- 0. fig. 11. which shows the left ulna, femur,

and radius as they lay In the bank. All of these I wines were at the ba-e 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 canal hanks [fi^. L!
|

and to the more detailed sketch
| fig. .'{] it will be seen that at this place the

later stream deposits, stratum No. '.] of the section, cuts sharply into the older

formation, and for a short space cuts entirely through stratum No. 2 and into

the shell marl heneath. [Figs. 4, ;">. |

The bones from this skeleton were taken from the bank by Ayers, Weills,

and the writer. In addition to the ulna and humerus, there were obtained

from ravings from the bank a part of a sphenoid hone, scapula, and a left

upper incisor, and in place in the hank the left ulna, a femur, radius, hase of

a Jaw, parts of the skull, and two metatarsals. The first hone found in place

was the left ulna, of which the proximal part only was present, although the

FIG. 3. Sketcb showing the strata exposed In the south bank of the canal from 4.
r
i2 to

480 feet west of the bridge. Horizontal and vertical scale, 1 inch equals 4 feet.

Nos. 1, 2, and 3 in the sketch represent strata 1, 2, and 3, respectively, of the general
section. At one place near the middle of the exposure stratum No. 2 is cut out by
stratum No. 3. Ihe dividing line between 2 and 3 here as elsewhere is well marked
and is unmistakable. Human bones are found in stratum No. 2 at a, this being the

place from which the writer obtained a human astragalus, an external cuneiform, and

parts of the pelvis in place, as well as some other bones and flints from siftings.

At 6 in this stratum was found a flint spall. A type specimen of a turtle, Tcrrapcne
innoxia Hay, was found in this stratum at c. A foot bone of a horse was found at d.

Other fossils were obtained in this stratum. Bone implements were obtained from the

sand near a and near d. Stratum No. 3 consists of alternating beds of -sand and miii-k

which conform to the irregularities of the underlying deposits. Human bones were
found at the contact line between 2 and 3 at e, f, and (j. \ number of other hours

were also found in this stratum lying at or near the contact line. This stratum con-

tains also numerous 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 hank. 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 sand and alluvial material. Owing to the slope of the bed at this place,

however, this bone lay at an actual level fully "2 feet lower than the ulna. The

jaw and the parts of the skull were found chietly between the ulna and the

radius and from a few inches to 2 feet farther back in the bank. One of the

foot hones, 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. Above the human skeleton 4
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illuvinl material are fuiiiul at tin-* place. . .n->i-t in- of allernat hm
laxers ir sand iiiul muck, which in places ^radc im.. li \\nlrr marl

having a thickness of us imirli a^ '_' feet. Kossll plants, including leave>. stem-,

and seed.-, ape found in tin- muck bed. The planl^ apparently arc hut little

changed from their original coiulitiou. NYhile excavating in this hank In

.Finn- additional piece- of the skull were fouinl as well as a part of the s-liaft

of the riL'lit femur and an nddit ioiuil incisor tooth.

r.\ n-fi-nMicc t.. Hit- text tiu'iirrs and to (In- description of the fossils it will

he Mi>n that the hones of this skeleton. l\in- at the contact line het\\eMi strata

J and .".. are found on either side and around the hones f..iind in place In the

older stratum No. -. The i>osition leads to the surest ion that the hones \\\t\c

at the base of stratum No. .'* were derived from stratum No. U. and that only

l'i.. I.- I)rt;iil of ^s^ctlon of the bank on the south side of the canal from about 458 to

408 feet west of the bridge. Scale, vertical and horizontal, 1 inch equals 2J fe*-t.

Nos. 1, 2, and 3 represent strata 1, 2, and 3 of the general section. Human bones were

found in stratum 2 at a and at b. The scapula of a deer was found at c. The over-

lying material consists of alternating layers of sand and muck which had not been

disturbed. These conform to the irregularities of the underlying formation. (After

Srllards.)

one skeleton is represented by the two finds. This may be true, since there Is

no duplication of parts, and a lar^re individual Is represented In each instance.

It is well to remember, however, that human remains character i/.e stratum

No. 3, a fact indicated by an abundance of pottery, many bone Implements,

arrowheads, and other small Hints.

In June, 19K'.. while excavating near this place, 405 feet west of

the bri<|o;e. Dr. Selhirds

[Pp. I.
11
,.'! i:;<;| found human bones in place in the older stream deposit, stratum

No. 2 of the section. The section at this placu is as follows:
Feet.

Alluvial deposit consisting of alternatim: beds of sand and muck, repre-

sent in.u N". .'i of the general section

I>ark-co|ored sand, representing No. '_' of the general section 1}

Shell marl, representing No; 1 of the general section to water level, about 4
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The exposure in the canal bsink at tin- place where these bones were found

is shown in the accompany-ing sketch and in tin- photographs. . . . The top

surface of stratum No. 2 here, as elsewhere, is irregular, the irregularities being
filled by the overlying deposits. At the spot where tlie human bones were

found, owing to stream wash previous to (lie deposition of the overlying deposit.

the fresh-water stratum. No. 2 of the section, is only 18 indies thick. The
human bones were found in this sand about 10 inches above the base. Tin-

overlying alluvial beds are stratified, and, as usual, conform to the irregulari-

ties of the underlying formation. The human bones at this place were found

and removed by the writer In the presence and with the assistance of Isaac M.

Weills and Frank Ayers. The first hone 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 1-ft

FIG. 5. Detail of the section of south bank from about 470 to 478 feet west of the bridge.

Horizontal and vertical scale, 1 inch equals about 2 feet. Human bones were found

at or near the contact line between strata 2 and 3. The strata Nos. 2 and 3 corresixmd
to strata 2 and 3 of the general section. No. 3 is an alluvial deposit made up of

alternating layers of sand and muck which were undisturbed. (After Sellards.)

ilium, including 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 is well marked and unmistakable, and the human bones lay in stratum

No. 2. The overlying laminated deposit is undisturbed, and hence the hones

can not represent a recent burial. The vertebrates associated with these bones

are listed in a subsequent paragraph.

A list of fossils

[P. 139] 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

bridge. The boues found In place in stratum No. '2 at this place include

the following: Odocoileus sp., left scapula and teeth; /:/</)//</ coliunhi, tooth

fragments; I-;<JUUN leidyif, part of a tooth; Tapirus haysiif, part of a tooth;
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ami l>i'l< liilni iiniiiiiini'i. |i;irt of Hit- I..\\. T jaw. I'pon -illin^ Ihe .-and I he

follouinu :nlliti"ii:il species \\eiv obtained: Si/I riliiiinx sp., teeth ;iu<l part

(if lower j.iu ; DIIMIIIU liTinnl plate; Sii/ninil'in -p.. teeth;

<ill<ni. leet h ; %
Clilnin I/I In-iinni xt/ili H t iinnnlix, dermal plate*; Him inn -p.; (;///

flni nliino ; liinl. humerus an. I part of nnliu-; Mlii/ntur Mx.xi./i/*i. i<

i. dermal plates; li:ttr:icliiaii, leg bon. jaw and fan:: !! as

is an, I fravrmeiiis of wood. Of these fossils Ilic scapula of tin- doer was

found within a few inches of tli<> human astragalus and at Ilic same level, while

the other spec -miens \ven- f.iuud nearby, none of thi-ui IKMII^ more than 7t feet

from the human bones.

Additional hnnwin bones: In April, 1916

1
1*. 1 JL'I while excavating lu the north bank of the cnnal, 41'J feet \\est of

tlie bridge, .Mr. U'eills obtaiiuil at the contact lin letwi-'ii strata Nos. .'{ and '2

a single human toe lione. From the same bank. r>> feet west of the bridge and

at approximately the same place in the section, Mr. \\Yllls obtained in .hine,

litlt;. an unworn human molar tooth. Sinco the canal at this place is fully 100

feel wide from bank to bank, It Is doubtful if these specimens, although at the

same place in the section, belong to the skeleton found directly opposite In the

south bunk.

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. 1341 a fragment of bird bone and a tip of a proboscidian tusk, which have

markings \\hich apparently were made by tools. These two specimens were

both found in place near the base of stratum No. 2, on the north bunk, 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 Hint which

undoubtedly is a spawl from the manufacture of some kind of a flint Imph'-

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 further eust. . . . 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.

[ I'. lo. |
with the small flints 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 siftinir the sand from this stratum about 10 feet

farther to the west (475 feet west of the bridge), a second small Implement

and also a small flint was found. The lM>ne 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 snnd was carefully

handled, and there was little or no chance of their comlnp rroin any stratum

other than No. - of the section.

All the human bones recovered are mineralize'!. Comparison with

a fossil animal l>one from the same locality and ' human l><>m> from a

-and miiund near Yero gave L)r. Sellards the f.llowing results:
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\tnihixix of i< << nt innl fnxxil hones from Vero, Florida [p. 133]
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Plants:

I'l.-uit remains in stratum No. L' ,,f tin- section . in ii.. t imiiiei

In this r,.x| H .et il, is hori/.oii differ- r,-,,m ii,,. nlhivial b.-d \vlii, -|, f.,||,,\vs. in *

'- l-'iin.! an abnndamv of plant sli-ins. se.-ds. an. I t plac,-s w.-ll-pre-,
leave--. Tin. ..uly rec.urnl7.ahle plants obtained fn.in this li..ri/..n an- |

cups. altlmtpjh in places ..,,.,. r.iin.| st. -MIS an.! pieces of w.tod. Tin- plant Item*
Upon exposure to th.. ail shrivel up: tli.' \VMM! also has a tendency to fall t..

U|xii dryiiiL:.

|I'. 117. | Acorn cups, acorns, and other seeds an- numerous. as an- si. -ins anil

pieces of limits; in ]>la<-.'s also when- tin- conditions an- favorable leases are
well ].r.-s,'rv,-,|. 'I'll.' plant remains in.li.-ati> a diversified flora repre-.-nt .

hainmork t\pc of \ .^rlat ion, tlu- term " hi.mm.K-k "
IK-IIIK US.H! in Florida to

!ippl.\ to a mixr.1 timlter jrntwth, which usually includes a number of deci,;

s|M>,-ies. This t\p<- ..t ve-etation oeeu|iies limited areas and contrasts \vitl:

jtine lands, \\hich ai'e extensive.

\\\ H.'{. | Fresh-water imertehrates are ahundant in stratum No. 2 of the

ii and have Itoen collet'ted from several places in the hank. The sitoeies

presiMit are piven in the accompany inu list. These have been identili'-d l>\

I T. Paul I'.arts.-h. who states that all of the spec'les are represented in the

it fauna. This is in marked contrast to the vertebrates among which
are many extinct s|M>cies.

With the land and fresh-watvr invertebrates are found a numl>er of marine

sjie. ic-< represented chiefly by young or small shells which were probably acci-

dentally included at the time the deposits accumulated. From the marl ro<-k

near the top of the stratum was obtained a single specimen of Ostrca, which.

however, was probably introduced into the formation either by man or in some
accidental manner.

\'< rtebrates:

[P. 144.1 The vertebrate fauna from Vero is obtained from the fresh-water

stratum No. 2. and from the fluviatile deposit No. 3, none of the material s>t far

as definitely known having been derived from the underlying marine marl.

The vertebrate fossils occur in considerable numbers, although, as is usually

true of stream dejjosits, the skeletons are for the most part disassociated.

While all classes of vertebrates are represented, the mammals are by far the

most abundant.

Many families are represented, some by extinct, others by living

species; but the mammals are the most numerous. They include:

LIST OF MAMMAL- I HOM STRATUM Ii (P. 158)

IMdelphis virgininna Klephas columbi Smilodon sp.

MeuMloiixx .I'-H.-isonll Neofiber alleni Canis ayersi. sp. imv.

rhlamytherium septen- Sylvilagus sp. I'roeyon lotor?

trionnlis Sigmodon sp. Kquus litoralis

Itasypus s|>.V Crypiotis lloridana <'ameloi,| In. It.

K.iniis leidyi Hlarina sp. P.ison sji.

Tajiirns haysii? Yulpes p>misylvanieus Hydroch.K'rus -p.

odocoih-us <p. K.|iius complicatus Lutra canadensis

Manumit americamim ary indt.

.J2 18 P.ull.CC,--3
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LIST OF MAMMALS FROM STRATUM 3 (P. 158)

Pldelphis virginiana Sylvilagus sp. Procyon lotnr?

Chlamytherium septen- Sigmodon sp. Lutr.i canaden>is

trionalis Nentoma sp. L\n\ -p.

Iiasypus sp.V Scalopns s|i. 1'rsus indt.

Odocoileus osceola Yulpes pennsylvanicus?

Neoflher alien! c.-mis s|i. cf. C. lntran>

Dr. Sellardtfs opinion: On the basis of the foregoing data, Dr. Sel-

lards reaches the conclusion that, so far as Skeleton I is concerned

[Pp. 133-134.1 Since the stratum holding the bones lies near the surface, the

possibility of the human hones having been placed in it by burial must be con-

sidered, although in case of a burial it seems probable that more of the skeleton

would have been found. Since being dug, (he canal has gradually \videned 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 ledge and lay inclined on

the canal bank, having moved somewhat from 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 beds, would have become equally as well mineralized as the

much older Pleistocene bones. Without doubt 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, although

in a slight varying degree, nil of the bones of the deposit.

As to Skeleton II, Dr. Sellards believes (p. 139) that the bones

cannot represent u 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 introduced by burial." In conclusion, Dr. Sellaul

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.
1

CRITICAL CONSIDERATION OF THE VERO FINDS

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

1 An article by Pr. SHlnrds under tin- title "Further Notes on Human Remains from

Vero, Florida,
'

; appeared since this report is in print In the American Aiitlirninilni/ixt

(April-June,
'

191?). It reasserted the author's belief in ihe antiquity of the bones,

without producing any new data.
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interpretation of tin- phenomena involved. mid until nil room
Us doubt concerning (I,,. ;ll r,. ,,f (|, (

, tin.l^ ^,.,11 |, :IV ,. ).,.,, p.,,,,, \,.,|

li -

particularlv i . ;_ i vlt able tli:it in tin- Yero ease aiithropnlo
con Id imt have had the opportunity "I examining tin- ev i deuce on tin-

spot while tin- human remain- \\rrc still in >/'///. rather than n

everything relating to human occupancy had been removed and M

far ivaching conclusions concerning tlic age of the remains had re-

<<! \\ idt- publicity.

It is scarcely sate for (he geologist or the paleontologist to assume
thai the proUem of human antiquity is his problem. Although it i-

only just to acknowledge that geology and especially paleontology
can be, on occasion, of the greatest aid to anthropology in determin-

ing the age of human remains, yet thc-e Kraiiches are not a<U'<|iiatM

in thcmselyes to deal with the subject. In all cases in \vhich the

rt'iuains of man are concerned, be they cultural or skeletal, there

enters a iuo>( important factor into the case which does not exist for

the reolorist and paleontologist, namely, the hwman element, the

element of man's conscious act i \ities.

Like inoriranic materials, the remains of plants and animals are

i\e objects, atlected only by the action of living plants and
animals and that of the elements. In the main they find their rest-

ing pi.-I ces accidentally, and, unless they sink into the soil or are

di-placed by some agency subsequent to their deposition, they con-t i

tute safe evidence of contemporaneity with other similar objects

and with the geologic components of the same hori/on. Not so,

however, with the remains of man. Accidentally or intentionally

he introduces cultural objects into the ground, and from the earliest

known time- 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 ca-es human bodies have remained on the surface of the

ground unburied, but such instances have been always, as they av

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 skeleton- left in this way upon the surface have of becoming

actually included, in any degree approximating entirety, natural re-

lations of the parts and a good state of pre-erv at ion, in a slowly

forming geological -iratmii, and so of becoming true paleontological

specimens, synchronous with the bones of animals and other organi<-

materials in the same deposits? The chance i- to., slight to deserve

serious consideration. The hones, with the \ception. perhaps, of

those of some compact part, as a hand or a foot, would be broken.

lered. gnawed by animals, weathered, -plit. n, n. root-
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eaten, and in nearly all ca.-es wholly or largely de-t roved. The .same

tiling happens constantly with the -keletoiis of the larger animal-

whose bodies remain on the Mil-face of the ground. Wliat is prc
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 time-,

when men were scarce and animals much more numerous.

What slight chance, then, can there be of finding in any stratum.

but especially in one of slow accumulation, 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 skeleton-

are 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

remains of whatsoever nature assigned to great antiquity should show

some adjustment in structural type to such antiquity. It 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,

skeletal and cultural, resembled to the point of practical identity

those of the modern native- of the neighborhood or general region

would not the anthropologist be fully justified in demanding over-
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K\en this ho\\c\n. i- not all. In considering the problem of hu-

man :mti<|nity in any region anthropology mu>t take into consi.;.

lion the broader a-]>'<-t~ of the case an<l ask \\hether. in the light of

our actual knowledge. t| lr p|V>cnce of mail in that region during the

ilic.l geological period \\a> probable. or even possible. This ,

-perial importance on tin- Aiuerican Continent for the reason that
man here is not autochthonous, hut must have immigrated from some
other part of the earth. Thus the first question to be considered in

e\ery ca-e on this continent where \vc are confronted with the prob-
lem of man's antiquity is. Could man have l>een present in the locality
,n question. or even in America, during the period to which the finds

seem to belong or are being attributed? This difficult question for-

tunately can he met \\ith something more than mere hypotln

According to all indisputable evidence which we now possess man's
is comprised well within the Pleistocene and Recent periods;

that is. within possibly ;>( ).<)<)<) to C.HO.OIK) yeaix T.y far the larger

part of this time, however, was required for his cultural development,

physical differentiation, multiplication in numhers, acclimatization

to new em ironments, and his spread over the immense territorie

the Old \Yorld, the warmer parts of which were his cradle. Before
all thc-e 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 Quaternary. As late as the Auriiinacean culture period, ap-

proximately l5,000to 25,000 years ago, man had not yet fully reached

modem standards in physical development, had made no pottery,
knew no metals, did not extend to northern Kurope, left no evidence

that he knew even the crudest navigation, and can not possibly be

conceived of as having been numerous enough to reach the north-

ea^terumost limits of Asia, from \\hich alone there was a practical

way open to the American Continent. How could we have. then.

in thi> country man of even much greater antiquity? The>e 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 presence of geologically early man in

I lie New World. 1

i of various phases of the sulijwt will !* found In the \vi I

- nil Skeletal KeiiiMins Sni;-i--tiii^ r Attriluite<| tn I-'arly Man In North An
</<)<//. .. Ilin. .I,,,.,. ///,,.. i:.u7. : Karlv Man in South America (Hull. :.:. Itin. \

/'//in.. l'. I '-'I: The M,,, t Ancient Skeletal Kemulns ,,f Man. -d .-.lition. r.'l"',. re|. rint.il

from \iiiiinil i;> iiort >( tin <in Inxliliitiint, ;'/..'. and I

Trunx. Mm ti t-ntli Intirn. T./H./M .vx .1 ,,/, / /, ,,m*i*, Washinj;tin, I'.UT.
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Still another consideration is that, had man reached the American

Continent in early times and ^>ivad over it so as to reach the out-

lying regions, such as Florida, he would necessarily have been repre-
sented hereby larp- numbers. I>ut large number- of even nomadic

tribes could not but leave numerous material remains over wide ar

some of which at least by this time would have been discovered. A>

it is, however, wTe have not a single fact, 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 critical

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 circumstances 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 as well as public
interest in all that relates to man's antiquity during the last 50 years,

with the amount of actual scientific exploration in caves, 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, more complex, and more serious task than mi<rht

ut 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 specially

trained in the subject and dealing critically with similar problems
in other parts of the world, together with the assistance of all

affiliated forms of investigation.

THE VERO REMAINS

The Vero finds, studied in the light of the foregoing considerations,

fall very far short of the requirements of great antiquity, as will no\v

be shown.

The conditions surrounding the finds, as observed by the writer,

were about as follows:

(,F.M:I:AL OI;M:I:V.\TIONS

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

the small town of Vero a sluggish and probably inconstant
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\.atei -tream. known as \':in Yaltenherg ( L I In-

drained a -mall territory into tin- nearby brackish Indian Ki\er

OF Sound, and when flowing \\ ; , s tin- be-t fre-h \\atn -upply in the

vicinity. About t hive -quarter- of a mile from it- mouth the creek

recei\ed a small tributary, knoun as North Fork. It i< in the

partially indo-ed by the two -(ream- that oil!' main inlen-t centers,
lor it wts altont the southern hranrh of the Y formed by them, not

far from the junction, that all ihe human remains were discovered.

The two terminal brandies a- well as the main stream were doubt-

instrumental in building up during their overflows the Hat-

about them. At the same time they eroded in a very irregular man-

:. ;.--Tlii- <-n->-k iirar Vero before the r\< avaiimi ui tin- canal. Th position of the

liiininu skeletal remains is Indicated by lln> soliil xjuarcs. The canal Is in heavy l>l:i- k

lines. (From survey map furnished the Smithsonian Institution by William H. Kim-

ball, chief engineer in chnrgi- of the construction of the canal.)

ner the older underlying sandy deposits and made themselves broad

-hallow beds, which gradually became filled with muck. These beds

can he traced to-day from a distance by the more abundant vegeta-

tion, including tree-, which grows from the rich soil. The bed of the

southern, or main, branch had b.'en cut across, between l'2~t and 'J'J'i

tr.-t from its former junction with the northern affluent, by the drain-

age canal, so that it can now be seen in an almost complete transverse

section, with all its characteristics. The mu/k beds of the northern

branch and of the main stream lie somewhat north of and beyond the

canal, except near the railroad bridge, where the main stream al-o

appeal's to ha\e been cut across. Mr. William H. Kimball, chief

engineer in charge, of the con.-t ruction i.f the canal, was kind
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enough to furnish the writer with copies of the original sur\

(figs. 1, 6, 7), which show these conditions.

I>elo\v the muck bed of the southern branch. along the Muthern
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 layer is not yet
consolidated and yields numerous fossil shells, but no vertebrates. It

is layer No. 1 of Sellards.

FIG. 7. The Vero Canal, between the spillway and the railroad bridge. The solid black

squares indicate the location of the human remains. (From topographical survey
furnished the Smithsonian Institution by William II. Kimball, chief engineer In charp'
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 Xo. 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 pi. 2.) This indurated

portion is called a "rather hard rock" by Sellards (p. li;M. a

characterization which it does not seem to deserve. The layer yields

numerous 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 surest i-d l, v 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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irregulai ity Mini ..M di.-t m bance-. Sellard-. hov >-ry-

thing abo.ve la\er 1 a.-, la\> .cept (In- murk dcpo-it- of the

stream i

Abo\e (In- tlaik portion of la\ r _' condition- diller. In that part
of the southern iianU which n-pr. ..- bed of the -oiii ,

atlluent or extension of Van Yaltenherg Creek it is overlaid in

it unconformity by l)l:ick. in pla< looking, muck, in

which lie partially rotted, partially still well-pn-erved. trunks and
root.-, of lives, and in \\hicli occur also smaller or larger patches of

loose white sand, or sand and marl, or -hell detritus, that in cross

ion give the deposit an appearance of partial, irregular lamina-

tion or si ratification. This is layer ". of Sellards. It or its sandy

"pockets" have al-o yielded numerous fossils of vertebrate- of for

the "Treat er part \ t i net species.

Along the remaining parts of the southern bank layer 2 is covered

by lighter compact nonindurated alluvial >ands, which reach to near

the surface. This layer is pierced from above by many roots, but

contains no muck. It has yielded a few veterbrate fossils.

This layer in turn is overlaid in certain area- if not generally by
fresh- w-Uer mail 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 consi.-tency 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 IfiO feet of fresh exposure- made

under his direction. It agrees essentially with the descriptions pub-
I'shed by Dr. Sellards, with the few exceptions noted. Though
the points of difference are of no great consequence the writer could

onlv feel that t<u> much weight has been given to the "rock" in

layer _'. as well a- to that on the surface, and to the "stratification
"

of the muck dep<

HISTORY ol TIIK I INDS

Aii account of the circum-taiicc< of the various finds of human
remain-; in the Yero deposit- ha- 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.

The -first skeleton. Mr. Ayers, who discovered the first skeleton,
was kind enough to accompany the writer to the southern exposures,
where he indicated the location of the find (pi. 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 \va-

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 2 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 lay 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 occupy 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 accidental inclusion 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

homogeneous and not very thick layer No. 2 would have to be re-

garded 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 remains would

lose all claim to age commensurate with that of the fossil vertebrate-

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 hav.-

happened to the human body during some ordinary overflow of the

1
Quott'c] from a subsequent letter of Mr. Ayers to the writer.
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FIG. 1. EXPOSURE OF THE SOUTHERN BANK A FEW FEET IN THE REAR OF THE SPOT
WHERE VERO SKELETON I WAS FOUND

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

FIG. 2. t*h\jSURE OF THE SOUTHERN BANK A SHORT DISTANCE (PROBABLY LESS THAN
6 FEET) IN THE REAR OF WHERE VERO SKELETON I WAS DISCOVERED

The photograph shows well the dark layer No. 2, with the lighter sand and marl above. The left

half of the ex|M)surt> hero shown w;is nia<le with the help of a light fork, the right half with that of

a hoe, showing how moderate is the induration of the^e deposits. The marl of the top layei was
here of the consistency of soft mortar which could be readily crumbed or molded in the hand



BUREAU OF AMERICAN ETHNOLOGY DULLETIN 66 PLATE 3

INCLUSION OF HUMAN BONES IN A SOLID CONGLOMERATE OF SAND, SHELLS, DETRITUS,
AND HUMUS, OF RECENT FORMATION

From Demi-re Key, ofl Fort Myers, west coast of Florida. (Collected November, 1916, by
A. Hrdlidka)
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iilil creek. A human corp-e. however, is :i large ohjrrt :n,,i IIK.I

left buoyant, according (.. it- Hate of decompoHt M.II. It \\oiild not

1 to -ink into fairly <->ni|>:i<-t older -and deposit-, hut would be

rolled or \\ould float until caught by some ob.-ti n.-i ion. Then it

would |M> covered to greater or le.-.- extent I iy other floating objects,
Aeed-. branches, etc., and (In- moving -and.- next to the l.ottoni.

with BOme -ilt. would heL'in to pile iiji. especially on the -ide fa

tin- current: hut what height of water, amount <if carried malti r.

and length of -iibmergence \\oiild lie nece-sary to cover the whole

human body -o thai on recession of the water- it would no more
become reexpo.-ed by the winds, by animals, or by other overflows?

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

ttle likelihood of an accidental introduction of the skeleton under

ideralion into the stratum where it was found. And if not in-

cluded accidentally, it could have rot there only by intentional burial.

In examining the ground a few feet back of the spot where the

bones lay it \\as seen that an aboriginal burial in the formation-

would even now be fca>ille, and condition*- were HI rely not more un-

favorable a few hundred years ago. The fre>h- water marl on the

surface was hard only in places, in others it was of the coiiH.-tency of

ii mortar: but the whole layer is probably not old. It.- con-olida-

tion on exposure is rapid. There are harder " rocks
"

in Florida thai

r recent human burials (: pi.-.
:; :). A formation such as this

surely could not have excluded the possibility of an Indian interment.

Below the mail are the easily worked upper .-ands, offering no dif-

ficulty for excavation: and still lower is the more or less toughened

dark sand of layer Xo. 2, which even to-day could be penetrated with-

out great difliculty by a primitive man with a well-pointed bone or

-tick or antler (pi. _'. fig. 2). With patience, which the Indians sel-

dom lacked, it could even be scraped away by means of a shell or of

fi-airmen!- of pottery. As to depth, the Indians buried from dose to

the -urfare to as deep a- 5 feet or more, but the large majority of their

gra\e- are found between the depths of -2 and I feet. The skeleton

under di>cu-ion ua- at a depth of -omcwhat more than _' feet.

Second *///< /"//.- A> to the bones of Skeleton II. there are a num-

ber of interring circumstances \\hicli de-erve close attention.

In the first place, three of the bones which fell out or were dug out

of the bank and lay e\po-ed for pome time to the element-, became

considerably bleached. The sigiH lira nee of tin.- seemingly unim-

p, rtant occurrence will be seen Inter.

In the -erond place, con-id : .Me difliculty has developed rag

the question of depth nt "li'h the -keleton lay. Dr. S-llard-

>. ii-jt says thai
u above the human skeleton I f- i

t of alluvial m
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rial are found," but his photographs and tii_
rmv- 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 :

Bepth of occurrence of Skeleton II, as given by photographs and draftings

by Dr. tit-Hani*
1

ILLUSTRATIONS (SELLARDS'S REPORT)
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FIG. 1. LOCATION OF VERO SKELETON II

The original surface is indicated by the light line. (After Sellards)

FIG. 2. EXPOSURE OF THE MUCK AND SAND BED IN WHICH VERO SKELETON II WAS FOUND

The picture shows the deposits a few feet back of where the human bones lay. il. Logs in the

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 line between the deposits and the dump; the vertical lines are slight

ridges left by the hoe. Vertical scale: The measured distance from the original surface (white

dotted line) to the lowest portion of muck is 3 feet
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on \\ith !iiini;iii bone>. Ililil-, and implements on the

l):inl< of tlu- canal from If.n to 17< feet \\r-t of tin- bridire." If

in (lit- -ketch nf tin- section from I.VJ I" M> ' -u in fii_
r uiv

'

of

l>i-. Sellard-'s report. \' UM drawn ;il !<'<> :iinl 17< feet. v\ e

fiml included only relatively small portion- of laver _' in which no

animal iWiis an- indicated. while, judging from the de-cripi

ami illustrations, <he larger part of the human hones lay U-yond the

17" foot line ami outside of layer -J. The c,uestion is whether under

the-e circumstances it i- strictly c"rrer( to refer to the relation of

the human and other \ertehra4e horn ation." Thi.-. u hole

matter >iiLr.i:est^ vi\ icily views of the South Ameriran |aleontolojri-i .

Ameghino.
Finally, an item of importance, hut omitted from the illustrations

in Dr. Sellard>'> report, i- the find deM-riU'd as follou- (p. ll'J):

"One of the foot bones, a fifth metatar-al. \\as taken ahout S

ea>t of the ulna and at an actual le\el. owinjr to the change in slo|>e,'

above that of the radius and appi-oximately the same a^ that of the

ulna." This position is in the midst of layer 3 at its greatest thick-

. as seen in plate (\. figure 2.

It Is further regret table that the positions of the numerous pot-

sherd-. bone implements, arrowheads, etc., th.it
"
characteri/.e stratum

No. 3" (p. 142) and a "considerable amount" of which were "found

in this horizon, particularly at the locality on the south bank l.">n

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 4'>:i 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 larjie.

well-shaped arrowhead, which according to the report of Professor

\l ('iirdv. based on written information from Dr. Sellards, was

found between strata 3 and 2, 470 feet west of the bridge. This de-

scription places it in exactly the same focus with the bones of Skele-

ton II and in close proximity to them, if not in actual association.

Hemark*. 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 Xo. 3 w< i

derived from stratum No. 2, and that only one skeleton is repre-

sented by the two iinds. This may be true, since there is no duplica-

tion of parts, and a large individual is represented in each in-tance."

Of this the SUIT-CM idi 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 11.

1 This phase IB not quite clear.
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But great tlillicull\ is encountered if \\e try to harmoni/e nit-

served conditions \vith the opinion that all the hones of Skeleton II

were derived from stratum No. '2. If the skeleton had heen indoor. 1

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 bone-. .1

the radius, have reached almost double the depth of other- ( After

exposure and before being covered with the sediment- and muck
of layer No. 3, how could the bones, or at lea>t 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 result. 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 *) ? It might possibly
have been brought there by a rodent, but the same agency 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 layer 3 or in

layer 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
been 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 accidental

covering and inclosure of such remains. If, however, we look closely

into the matter, it is soon felt that the actual facts as shown by the

bones are not compatible with such a conclusion.

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 scattering to admit of the theory that part

of the body or of the bones were dragged about by animals. The

1 " One of the foot bones, a fifth mrtatarsnl. was taken about S feet east of the ulnn

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 ulna."
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\\ritcr lni.l tin- )i|.|>ortimity in tuo iii.-lan.,- ,,f ,,!,-, -i-\ing what I

pens with human bodies abandoned oil (lie -iirface of the ground.
Hiii- u.i- (Hi (lie balllelield in the Yaqui Mexican \\ar and the other

in Mongolia. \\ here the dead an- di-p>-cd .t' by being dropped on the

ground in any convenient place and left t<> he devoured by animals.

On hoth of these occa-ion-. after a few days of exposure, the hones

\\ire found widely si-altered, while llm-e of the hand-. and feet

and the end- of the long hones had invariably heen eaten. In some
in-tancc- limh- or large part-; of limh- and even heads were seen

to have heen d rallied to a considerable di-tance. Ahoiit I'rga. the

ea|)ital of Mongolia, conditions were such that although traces of

hundred- of recent sin-face hnrials were seen, it was impossihle to

find a single long bout siilliciently well preserved for pur;

study: and this statement applies equally to other part- of the skele-

ton except the skull. Nothing reminding one of such conditions

e\i-ts ill the \"ero skeleton under consideration. The e|iph\
unless hroken. are perfectly preser\ed. and there is not a scratch or

a tooth mark on any of the bones. Moreover, so many parts are

I
re>erved 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 probably been lost through decay, while other

absent parts have almost surely been lost during the months inter-

vening hetween the time when the remains were first exposed and

when they were excavated. We know that at least three months

elapx'd hetween the finding of the first and already bleached bone

that dropped out of the bank and the excavation for the rest of

the skeleton.

A> to the hones having heen trampled and broken by animals.

nothing was found to suggest such an occurrence. There is no sign of

crushing and splitting. The fractures in all the long bones are trans-

\CIM-. and they are sharp, fresh. This description applies equally
to the bones of the skull, and even the ribs show clean breaks and

not such as would take place in a fresh bone. The fractures in gen-

eral bear the chaiacterist ics of breaks due to stress, as might obtain

within the strata, not those due to direct violence. The pelvic hones

and scapula alone look as if they might have heen damaged hy 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 hones of the effects of weathering.

There is no SILMI of scaling of the surface or of longitudinal splinter-

ing. such as take- place under expo-lire. The bones are -moot!), and

what remains of them is in a perfect stale of preservation. Thc-e

fact- Dp|io>e \ery conclusively the theory that the body from which

the hones came lay <m the surface of the ground, where it suffered
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di-.-ociation and scattering, finally becoming incorporated in tho

stratum tlii-ii in the process of formation. The fat-is strongly indi-

cate, on the other hand, that the remains were buried while the fle^h

still covered the bones; that the burial included the whole body : and

that the dissociation and fragmentation occurred later ouing to

movements, stresses, root action, and other agencies operating <>n 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 II can be even more readily excluded than was the case with

Skeleton I. The muck overlying the bones, although marshy, was oJ

a consistency which would not have allowed the sinking in it of a

human body. A more conclusive proof of an artificial rather thai

an accidental burial, however, lies in the fact that the remains whei

found were distributed in an inclined plane, not in a horizontal posi-

tion. With an Indian burial this would be natural, with an acci-

dental inclosure very improbable.
The presence of several small bones in what appeared to have beei]

a remaining elevation or ridge of the eroded stratum No. 2 can tx

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 bv tlu

excavators from above as well as from the side, conditions would

have been seen much more clearly and the explanation would havt

been made, easier.

There \vas some hope that the quality of the sand in the various

bones might throw light on their original derivation, and to test thi.-

four of the specimens were examined, two from the base of stralim:

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







HIM.... DISCOVERIES A'! I 111 1. 1 I I ! 49

locality -Il(l\\r. I llir prc-elicr of lln:!:ir -;|||,| lilll III -Iliall illlil angular

grain.-. Hone- of Skeleton I yielded ;i mixture of (lie two kind-.

while iii stratum No. 'A above Skeleton II the nature of the .-ami

varied aeeonl ing to the plac:- from which -eciired.

In support of the antiquity of Skeleton II and of the impossi-

bility of introduction of the bones through burial. Dr. Sel lards speak-
of the " undisturbed

"
condition of the lamination in -tratum No. 3,

above the hone-. This lamination where expo-ed in vertical sections

is irregular (pi. (>, iig. -J ) and limited to hands of varying length
the CFOBB -ections of irregular pockets (>r patches of \vind-hlo\vn or

\\ater horne sand and marl. There is no complete or regular stratifi-

cation. Owini; to these conditions little if any value can attach to

the bands. If portions of the deposit \\ere thrown out as in making
a grave and then thrown back, a rearrangement might occur which

in time, after seepage and thorough settling, would not he distin-

guished from the surrounding undisturbed parts. In old graves, ex-

cept under unusual conditions, all si gns 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 les- marked handing ( pi. 7).

There is another consideration in connection with Skeletons I and
II which well deserves attention. The chance of one human skeleton

becoming accidentally buried would be a rare one, but nevertheless

might occur: but w hat infinitely smaller chance there would be of the

accidental occurrence repeating itself at nearly the same depth, in

another formation, 150 feet avay. as in this instance. As already

suggested, a number of human bodies might be left lying exposed
after a battle or a massacre, but what chance, even then, would there

be of two such bodies 50 yards apart becoming inclosed in distinct

deposits, so compactly and in so good a state of preservation a- 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 friend- have tried to do. we meet with very serious

dilliculties. How much more reasonable it is to consider both these

occurrences as ordinary intentional interments, made in the fos-il-

bearing Yero depo-its long after the extinction of the many animal

specie- whose bones are found in the same muck and other materials.

That some of these old hones would lie near or even come to be asso-

ciated with the human remains is only natural.

OTHER HUMAN 8KEI.I.I.VI. 1:1 ii:ovi \ KKO

I>c-ides the two .-keletons discussed, a tooth representing OIM indi-

vidual, and two small l.oi ie- representing two oilier person-, were dis-

:MI:,L^ is r.uli.r.r, - 4
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covered. The tooth was found near Skeleton II, while the other

parts, one a too hone of an ;nhilt and the other a tooth of a small

child, came from the northern bank nearly opposite, where they lay

"at the contact line between strain 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 accidental 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.

THE SKELETAL 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, Avhich 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. Hence, if

we consider any given skeleton, any given bone, we are bound to

find in it, on detailed scrutiny, 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-

stantial 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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I'l > Kiri ins in- I UK BONES

SKUMCIN 1

The parts of this skeleton licit have been recovered and now lie

spread out before tin- \\riter are as follows:

l'."tli. without tin- ends ( |i;iri .f IKM.I ..(' mic piv-rnt i.

Tibia-: IliuM only ilisiiil i. articular facet separated. Left minus the

up!'"'' '"' proximal rml.

Fibula-: A!.., in (if the shaft of left fibula.

Patella: Itijrht.

Os nili-is: Uiu'lit.

rajjali : I '.nth.

Scaphoi.l: Left.

i:\ti-rnal cuneiform: Kiuht.

M.'l:it:ir-al>: Uiuhl 1st. 1M. :',,|. ami 4th; left :\<\. 4th, and 5th.

i I inner i: Lower (distal) A of left humerus.

.Mdacarpals : Three specimens.

Os magnum : Kii:lit.

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. sh<>\\ mostly a imuli 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 fivsh 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 Hl'cct^ dm- to gnawing

by animals. Some of the missing parts have disappeared by decay;
ethers have been broken off and lost. There is no exfoliation of the

surface in any specimen. A few longitudinal cracks 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

M iv 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, as shown by formerdiscussimucoiild be >atisfactoril\ explained

only on the theory of intentional burial.

The skeleton is plainly that of a woman, probably adult. Judging
from approximation.^ made on the long bone>. >he was about 150 cm.
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(approximately 4 feet 9 inches) high, u stature \\hich is common
among the majority of Indian tribe-. 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 peculiarit ies.

are strictly modern. It would he superfluous (,, ",, ,,,(,, ,| ( .( ; ,il t
.
( |

description of every feature, as this would he hut to repeat descrip-
tions of ordinary Indian bones. There is nothing about the specimen-
that Avould suggest, even faintly, exceptional antiquity or variation

in type from the Indian.

The femur (pi. 8) is well built, with moderate normal runes.

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 sliirht

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 I

At middle:

Diam. antero-posterior maximum cm.

Diain. lateral '.. . .cm.

/diam. lat,X100\
Index ( -y: ; r- )

\diam. ant. -post./

At subtrochanteric flattening:

Diam. maximum cm.

Diam. minimum cm.

'diam. min.X100N

Index

HiKht. loft.

'2. 45

1'. Jo

,V7. 7

2.75

2.1

7'i ',

'2.2

2. 1

75.

1 Taken with the linea aspera touching the middle of the shaft of the compas glissiore 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.1

At the upper flattening the mean index of the Vero bone is 7.">.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.

<;.'. it u r .\niir l.tlm.. pp. ;:? r. 1.
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Tin- tiliia. .normally de\ eloped. ii:< .it tin- middle n|' the

'in. in its aiiiem-posterior and !.! cm. in it- later:-! diam>
The ( rre>pondin<r a \ erai:e measurements of Delaware tiliia- |

re-pert hely. _'.; :md l.'.t:; ,-m .' \Ye could hardly a-k for a closer

iiihlancc. The index at middle '

in tin- Vero hour and
a\<i / in tin- li-l't tihiie of the Delaware, le-s than 1..

dillerence, and much le.-s lhan the individual variation in a single

tribe. Twel\e Florida fern. lie tibia-, from varioii.- parts of the S;

;ri\c for the same proportions respectively _'>). !.'.?, and ',.!, di-

mension.-* al-o not far diH'erent. and a few individual hones match
the Vero tihia- almost exactly.

Thi' Yero tiliia piv>enl> aNo an interest in<r shaju* of the shaft.

If we examine tihia- IVom Floi'ida 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 amonr the

tihia of the Alpmqiiian trihes farther norih: and it is precisely this

form which is found in the tibia? of Vero Skeleton I.

To summari/.e, the feature.^ of the femora and tibia} of the skeleton

under consideration are. according to all indications, Indian, and
of the type of Indians who peopled the Florida peninsula and other

parts of the eastern coast up to historic times. Should the Vero
skeleton be of geological antiquity, then we would have to accept the

view that in >i/e and type no change has taken place in the inhab-

itants of th,e 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 -Ueleton. of moderate size. Its dimensions compared with the

average mea.-urement- !' Ka>tcrn Al^onquian female patellae are ag

follou .- :

of I'attlln
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The os calcis is damaged, hut what is left of it shows ordinary
form. Compared with other Indian calcanei 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 can be ascertained, and similar

measurements of female Delaware calcanei, are as follows :

Os calcis
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SKKLKTUN 1 1

Tin- second skeleton, though it- parts us found \\eiv more segre-

gated, is even better repn >-iiir<l tliun ihe first. The parts saved

are as follow

Skull: Sixteen pi.Mvs ; also |.:irt ( the I. .\\.-r ja\v and a

rpjM-r limbs: I...%V.T half of loft hunieriis ; both ulna-, larking distal -i.

upper half of left radius; two phalanges; part "I" a m<-tacarpul.

Trunk ami jM-lvis: Part <if ri^'lit scapula; 15 fair-si/.cd pivos of ribs; part

of left Ilium, with articular surface for sacrum; part of left pulns, with part

of the acetahulum.

Lower linihs: About one-third of right and thrM'-fourths of left femur

(shaft); part of rijjht tibia; part of left fibula; ri^'lit astragalus; rijrlit third

cuneiform ; and parts of three metatarsals.

The bones differ considerably in color as well as in < -onsi-tency

from those of Skeleton I. With the exception of three of the pi

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 1 of them, are in a remarkably good state

of preservation. They show no signs of weathering. \\ a>hing, or of

cutting or gnawing, with the exception of a fewMnarks 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 deposit-.

Anthropologically, the skeleton is quite interest inr. not l>eeau>e

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 thi>

impression.
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The skeleton is that of a man somewhat advancrd in life. The
individual xvas ol' tall stature, possibly not less than 5 feet 10 inches.

robust, and normal.

The skull (pis. ',), 10) is large, finely shaped, of thoroughly modern

features, and unusually thin. It shows a normal nasal process of

moderate breadth (about 2.1 cm.) ;
orbits with fairly sharp borders;

glabella and snpraorbital rid ires subdued; forehead not high but

well built; the sagittal region oval from side to side; the temporal

ridges only mildly marked and at their neare-l approach ninniiiLr at

1

FIG. 8. Portion of the lower jaw of Skeleton II ; median incisor found In the vicinity of

Skeleton II.

a distance of 7 cm. from the median line
; parietal eminences gently

developed, the occiput 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 processe- were of moderate masculine strength.

The lower jaw (fig. 8), although finely molded and full-sixed, is

thin, like the whole skull, and the facial parts could not have been

heavy. The right ascending ramus of the lower jaw is G.9 cm. high
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and ."...": cm. in niiiiiiiiuiii breadth: tin- form of the !><>i il\

modern: tin- mu.-cidar imi arc \\ell marked. The tooth

which e\ idem ly bcloni:- to tin- .-kcleton i- tin- left median upper
inci-or. Il is of moderate M/.r. tin- loial original length not i

inir exceeded LJ.:; cm.: tin- root dor-ally and in median line n

1.-". fin. Tin- fioun i> \\orn down to alioiit one half its original si/.e.

so it i- dillifidi to determine tin- original form of it- biiccal surface,

but it i- seen that thi> \\ a- -onieuhat conca\e or shovel sh:i|>rd. a> in

Indian-. thoiirh the coiifax ity \\;is |)rolally le-s pronounced than in

ni< >i inemliers < f the race. There are. ho\\e\er. full-Mood Indian-

ill whom thi>conc;i\ ity is sli^hl ;ind in rare ca>es it is entiivly
The f nntr<t a iv strong, \\ith normal curve-, and not

The location of tin- minor trodianler i- exactly as in modern hone-,

which is important. There is a fairly larirt' third t rochanter. but

tlii- i~ a feature which is found in both whites and Indians and ha-

littlo if any racial or evolutionary significance. A ch%ntctoriatio
which speaks -tronirly for these femora being Indian is the marked

flattening of the shaft below the troclianters: in whites this fiatteninir

i- generally le-s pronoiinceil. The diinen-ion- of the bones, which

show in the main how closely the Yero man represented by the skele-

ton under consideration resembled in development the modern Indian,

are as follows :

Measurement* of the /'< niura
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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 usual in Indians. Finally, also in harmony
with the Indian type, the shaft is plano-convex in shape, and platy-
brachic. Its dimensions slightly below the middle are: Diameter
lateral (greatest breadth), 2.2 cm.; diameter antero-posterior (least

thickness), 1.4 cm.
;
at middle they were probably 2.3 by 1.5, with the

index of 65.2. The left humeri in the Munsee 1

gave for the corre-

sponding dimensions 2.2 by 1.64 cm., with the index of 74.6; while

211 left male humeri of various tribes gave, respectively, 2.15, 1.59,

and 73.9, 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 cm., with the index

of 84.1 a radically different condition.

The ulnce (pi. 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 ulnae of both whites and Indians.

The radius (pi. 12) is 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 ribs are of moderate masculine proportions and of ordinary
form. The parts of scapula? and pelvic bones present show no fea-

tures of special interest. The vascular 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 tibicB (pi. 13) were typically prismatic (shape No. 1) and

strongly built. The fibulae were strong, not fluted.

The astragalus (pi. 13) shows a marked fossa anterior to the

trochlear surface as in Skeleton I from Vero, and as found in

astragali of Florida and other Indians; otherwise, the shape is not

exceptional. Its dimensions compared with those of other Indian

astragali are as follows:

lBull. 62, Bur. Amer. Ethn., p. 53.
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I

1, RIGHT ASTRAGALUS OF VERO SKELETON I; 2, RIGHT ASTRAGALUS OF VERO SKELETON II-

3, 4, 5, PARTS OF SKELETON II (NO. 5, TIBIA) (AFTER SELLAROS)
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The tooth found in (he northern bank is the crown shell of (he

second left upper molar of a child. It is < I' moderate si/.e and shows

only some individual variaCions from other Indian teeth of that

nature.

( 1 1 : M :i ; AL CONCLUSION s

The only conclusions concerning 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. AJB

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 (pi. 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, culturally and anatomically. Xo 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 clear, 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 VERO DEPOSITS (LAYER NO. 3)





ADDENDA
Ml\l l: \\.\7. \ IK. N oi PHE

The "
fossilization

" of tin- human bone- iVuni tin- \Yro
,],.,

18 already mentioned, someu lint uiu>i|ii:il. On attaininir pern
from Dr. Scllanls. t \\ o fragments of fair si/e. one I'roni the
Skeleton I. designated No. .V.'lll, and (III- Other from SkrlHon

II. designated No. r,!;,7. were subjected lor chemical analy-i- lo

Dr. I-'.. T. \Yherry. a.--i~tant curator. Depart ment of ( !.,
-|,,,ry. Cnited

National Museum. He-ide- the-e. Dr. \Vherrv \\a- Lr i\rn

part of a rrcciilly mvivrd Indian linnirnis from the IVrico l-land,

'r.iiupa Hay. I-'Ltrida; part of a ril> from the mincrali/.cd skeleton

from near < Kpivy. \\-t coa-t of Florida, for many years in the

po->i's>ion of the National Museum: and part of an ulna from an old

Mil-face communal luirial on one of the key- oil' Little Sarasota I'

Florida. This la-t sj linen, taken entirely at random. \\a- to -me
as a "trial lmr>e" for Dr. Wherry: hut as it- analy-i- proved to

he uncommonly interest inir, it is included in the report.
The results of the analyse- -how a difference in minerali/.at ion

hetween the hones represent inir the two Vero skeletons. They show
the |>re-ence in hot h of considerable orpanic matter. They ditlcr

(piite markedly from tho.-e maile for Dr. Sellards.

A coinpari.-oii of the results with tho-e pertaining to the three

hones of undoubted Indian di-rivat ion and anti(|iiity nieasuralile only

liv a few hundreds of years, shows that one of these is much more

minerali/.ed than either of those from Vero: one. that taken at

random from our collection, very closely approximates the hone

from Skeleton II : while the third show- somewhat lesser changes.
It is plain there is nothing in the results of these aiialy-e- that

would point to any great antiquity of the Vero specimen-.

Itiri'Ki UN nil AJVAITBU Ol FHX E r.y KIMIAU T. WiiKKKY

"The frairnients siihmitted -ho\ve.l more or !.-- admixture of sand

and clay: the-e impurities were remo\ ed as fully as possible without

de~t roj ing any notable amount of bone .-ub.-tance. and the bones were

powdered in an agate mortar and analv

"For determination of all constituent- evi-pt fluorine a <>.! L'ram

sample of each specimen wa- weighed out. healed f-

lln . and the loss in weight recorded as nmi-ture. The >ample

then limited for an hour oxer a complete combustion burner, and the

M
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loss in weight recorded as volatile matter; this compri>es firmly
combined water, carbon dioxide, and organic substances.

"The sample was then dissolved in dilute nitric 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 quart /,-

sand and clay; and, as such material is clearly a mechanical admix-
ture with the bone, it wras deducted in each case from the total weight
of sample taken, so that the percentages of material calculated would

represent material combined in the bone substance and the results on
the several samples would be directly 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 sodium carbonate, dissolved in nitric acid,

and the phosphate removed by ammonium molybdate, and deter-

mined as magnesium pyrophosphate ;
the phosphoric oxide found

was deducted from the total precipitate, and the remainder recorded

as A1 2O3 (-f-Fe 2O3 ). When the amount of precipitate was small,
the phosphoric oxide in it was calculated on the basis of the com-

pound A1PO4 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 calcium

oxalate precipitated was filtered out, ignited, and weighed as CaO.
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() was calculated. Phosphoric
oxide was determined in the remaining half of the acetic acid solu-

tion by titration with a standard solution of uranium acetate;

the amount in the aluminium precipitate being added to give the

total P2O6 .

" For the determination of fluorine a fresh sample weighing 0.4

gram was dried, mixed with pulverized quartz, and heated to 200

with specially concentrated sulphuric acid in a stream of dry air,

acid fumes carried over being removed by filtering the air through

dry asbestos, 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 fluorine present
in the bone thus obtained.

"The specific gravities were determined on the powdered bone,

using the picnometer, at about 20,



I'^KA] IMSCMYI KIKS \ n iiinr in- in i \i;i -, MAN

"The unal.vliral re>ult> obtained an- tabulated bclou in (In- order

of dccrcaMlii: moi.-ture \nlatllr matter content. Mini the correspond-

ing incrca-e in tot:il mineral maltri."

rii, ini,;il
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t'iv-h for specimens of "geologic" antiquity. The bone iiuplcn

show little if any effects of \\ratlirriiii:. arc clear and sharp in out-

lines, a IK I for (lit- Lrivater part exhibit exact ly the same coloration and

seemingly also the same partial niincrali/ation as do the bom- <>!'

Skeleton II. This is a fact of considerable importance, bec.nix 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-extinct 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:

REPORT ON THE POTTERY, BY W. H. HOLMES

" 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 use 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

occupancy on the part of those who first brought these finds to the

attention of the public."

W. II. IIol.Mi B.

Sic transit gloria hoinlni-s Veroensis.
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Just a- the last revision of the foregoing report has been com-

pleted. >till another publication concerning the Yero remains an<l

tin- deposits reaches tin- author. It bear- the general title of " Addi-

tional Studies in tin- I' . at Ycro, Florida,"
1 and includes

live papers, a^ follows:

Tin- Fossil Plants from Vero, Florida. by E<l\vnnl W. Berry.*
'mnl at Vero. Florida, with iH-srriptiniis <.f New S|n-cies. |,y H. \\\

Slmfeldt.

Vcrtebrata Mostly frmn Stratum No. 3 at Vin, Florida; To-ether with In-

scriptions of New Species, by Oliver P. Hay.
1

Review of tin- K\ idem e on which the Hmnaii Remain* F'ouml at Vero are

Referred to the P'.risto.-eiie. by I-:. H. Sellards.

Sujijilemeiit to Studies in the Pleistocene ;it Vero. Florida, !> ]'.. H. SellanK'

The reports by Mcs-rs. Berry, Shufeldt, and Hay deal with the

antiquity of tin- variou> organic remains from the Vero deposits, and
tan 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 anthropology. As to Dr. Sellards's report,
it H partly a reprint of that in the American Anthropologist (April-
June, 1917) and for the rest is paleontological. It brings, however.

ral rather valuable photographs relating to some of the human
finds which show well the nature of some of the deposits and what

has been described 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."

A- the intere.-t in the Vero deposits continues t here is a strong hope
that a human burial in much better condition than those thus far

found may le discovered. Meanwhile the amount of painstaking
work carried out on the organic non-human remains from the locality

must surely l>e mo>t welcome to all paleontologist-.

th'- Mnth Annual Report of the Florida State Geological Htirny. 1917. 17-82.
. in Journal of Oeolopy, Oct. Nov., 1917, 061-666.

1 Has puMlshi-d also a paper
" On the finding of supposed Flrlsto<-eDe human remains

.it VIT... ria.." .l-.urn. Wah. 4 <:/

4 Refers also to the following two communications: Ni.t <>n the iH-poslts Containing
Human Remains and Artifact- at Vero. Fin., by E. II. S.-llnrds, Journ. Gtoloyy, Oct-

p.. 17. \ . Tiirthor Studies at Vero. Fla., by Rollln T. Chamberlain.

Journ. firoloyn. < 1917, xxv, 667-688.

90522 18 Bull. GC-5 05
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